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Introduction 
 
After World War Two, many resources, documents and records were purposely destroyed. That there may 
be future value in these resources was either not recognized or deemed unimportant. In the decades in 
between then and now, several researchers have attempted to piece together from old samples, eye witness 
accounts and photographic records, a view on what the Royal Navy’s colour palette was during the years 
1939 to 1945. The authors’ motivation for writing this work stems from trying to reconcile contradictions in 
extant references and various anachronisms evident both in other published works and common belief as 
compared to formal documentation. 
 
This work deals exclusively with the shades known to the Admiralty as B5 and B15, although now and again 
it may be necessary to mention other shades in passing for context. 
 
The authors trust that the methods, discussion and references made herein will be found to be a robust 
argument by the reader, and that based upon this writing the reader will be better equipped to both recognize 
B5 or B15 by time period, their common uses with other shades comprising typical Admiralty schemes and 
understand the nature of these colours. 
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B5 and B15 
 
The shades B5 and B15 are believed by the authors to be one in the same colour. The rationale for holding 
this belief is laid out below. 
 
It is worth noting that at this stage that the exact origins of B5 are not entirely clear. At the outbreak of World 
War Two the Admiralty had a colour palette comprising primarily Home Fleet Grey and Mediterranean Grey. 
In 1941 and 1942 we see extensive use of disruptive schemes which may involve the above, plus seven 
additional colours known as MS1, MS2, MS3, MS4, MS4A, B5 and B6. There were also shades known as 
Western Approaches Blue, Western Approaches Green and Mountbatten Pink, but these are out with the 
scope of discussion. It is observed however that B5 and B6 bear a passing resemblance to some World War 
One dazzle shades. Whatever the origin of B5, we can take it as read that B5 was the first name given to the 
shade in discussion during World War Two. 
 
In general, there have been multiple original paint samples held by researchers which have been identified 
as B5 and / or B15. The authors are reluctant to categorically state that any of these are incorrect, however 
the research carried out no doubt makes some more likely than others to be genuine or correctly identified 
samples. 
 
Ignoring notation or naming of shades momentarily, it is necessary to point out that many camouflage 
schemes for naval vessels are interpreted from black and white images and/ or anecdotal accounts from 
veterans many years after the event. In the case of B5 and B15, the tone of these appears lighter on 
panchromatic or darker on orthochromatic film. The closer to grey a shade is, the less pronounced this shift 
appears on these films. Not with standing this, identification of B5 or B15 from black and white photographic 
records is not necessarily in doubt because the Light Reflectance Value (LRV) of all historical 
understandings of B5 and B15 are more or less correct at around 15%; it is the saturation or “intensity” of the 
hue which has been the center of our work. 
 
Light Reflectance Value is a measure of the total quantity of visible light reflected by the surface, or in 
layman’s terms, how bright or dark it appears. A low LRV gives a dark appearance and a high LRV gives a 
light and bright appearance. The following two blocks have the same saturation of red and blue, but on the 
left we have a low LRV and on the right a high LRV: 
 
 
 
 
 
Saturation of colour is a measure of intensity of particular colours of visible light. Pure white and pure black 
are completely unsaturated, whereas a brilliant colour is highly saturated. The following two blocks have the 
same lightness, but on the left we have an unsaturated colour and on the right a highly saturated colour, but 
both are blues with no red or yellow content: 
 
 
 
 
 
Dealing firstly with B5, we find ourselves with contemporary images and artwork showing vibrant blues to 
reconcile against more modern impressions of B5 (themselves based on references) which are best 
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described as grey which although displaying bluish qualities, are very unsaturated compared to the 
contemporary impressions. 
 
Travelling back in time to the war years or shortly thereafter, we find evidence of numerous art works and 
models which still exist showing strong, vibrant blues. 
 
This painting of HMS Rodney is credited to the war time artist Stephen Bone:  

 
(Image credited to the National Maritime Museum, copyright of Bone’s estate) 
 
The following model of HMS Eagle was constructed and painted by modeler Julien Glossop for the Admiralty 
in 1949. 

 
(Image copyright of Imperial War Museum) 
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Furthermore, the Imperial War Museum holds around a dozen colour images of HMS King George V taken in 
November 1942 which again show strong, vibrant blues. 

 

(TR325 copyright Imperial War Museum – (© IWM (TR 325)) 

When comparing these sources with other published works on the Royal Navy colour palette it is evident that 
no such strong blue exists. Whilst the paintings, models and colour photographs cannot be used as sources 
in themselves, the impression they make is sufficient to merit deeper research into the subject. 

Back to today, despite the destruction of many documents as mentioned in the introduction, some 
trustworthy documented sources do still exist. These are fully described in the References section should the 
reader wish to visit the sites and review them for themselves. 

First of all, the National Archives at Kew, London, hold a number of original documents in a strictly controlled 
fashion. In one sense, this makes access for scientific analysis difficult, but access to simply look is easy for 
anyone who wishes to. Nevertheless, the authors managed to justify access to the document with a large 
number of colour samples and using several standards including the extensive Natural Colour System NCS 
1950 fan recorded close matches visually (the author’s colour perception has no noteworthy defects!). Two 
viewers were present, one male aged 35 and one female aged 31. This is stated since colour perception 
degrades with age and normally tends towards a yellow bias. Males tend to suffer colour perception 
deficiencies more often than females. The authors are very grateful to The National Archives management 
for arranging use of their invigilation room facility to study the original samples. Normally similar materials are 
not permitted in document viewing areas to prevent exposure to accidental or intentional substitution of 
original documents with another. This assures the integrity of the document and in this case, the authenticity 
of the paint samples.  

The first document reviewed was ADM212/124 Standardisation of Admiralty camouflage colours dated to 
1942 which contains painted chips adhered to annotated leaves of thin paper. It is considered highly unlikely 
that this document has been tampered with given the control exerted by the National Archives on this record 
and the fragility of the backing paper. 
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(Image of colour chips presented in ADM212/124 held at The National Archives, Kew) 

Also held within the same file is Confidential Admiralty Fleet Order (CAFO) 679 dated April 1942 which 
contains printed colour samples and a variety of colour plates illustrating disruptive camouflage schemes for 
smaller vessels. Although printed, the impression of the shade is much the same as the above, being a 
stronger more vibrant blue than some previously identified samples. 

 

(Image of printed colour sample presented in C.A.F.O. 679 held at The National Archives, Kew) 

During 1942 the Admiralty concluded that Light Reflectance Value (LRV) was more important than exact 
shade when it came to disruptive pattern schemes, decided to attempt to rationalize the colour palette and 
renamed the shades in accordance with their LRV. By 1943 all above mentioned notation of colours would 
cease being entirely replaced by a new notation system. 

In October 1942 a team of researchers from the Paint Research Station, Waldegrave Road, Teddington 
created a report numbered AD.29 which is the first documented record still in existence of “renotation” of 
shades. It is known that not all of the tested colours became the final adopted shades, but the Teddington 
team did record fully their methodology in measuring the shades and the report (which the reader can view 
at The National Archives at Kew) documents their measured red, green and blue values in X,Y,Z colour 
space of all tested shades. Converting today, the X,Y,Z values result in a LRV which is not correct (this is a 



 

All works copyright of Michael Brown, Sean Carroll, Richard Dennis, James Duff and Lindsay Johnston – April 2017 Page 8 
 

now widely recognised shortcoming of the illuminant used in that time period), however by maintaining the 
proportions of the hue in colour space and adjusting all values, the newly measured B15 shade returns to a 
colour extremely close to those observed in the known good samples of B5. In conjunction with the choice of 
word “renotation” it is strongly suggested that Teddington measured a sample of B5 which was already 
documented to have a LRV of 15% and renamed it B15. This hypothesis that B5 equals B15 is further 
supported by both the existence of Admiralty documented mixing formulae including B15 which the authors 
have recreated, and in addition a further sample of B15 dated June 1945 kindly supplied by Darren Scannel 
and the Directorate of History and Heritage in Ottawa. 

The mixing formulae for B15 was documented in Admiralty Fleet Order (AFO) 2106/43 dating it to 1943 after 
the adoption of the final shades. The formula for B15 is given as follows: 

B15 

409 White lead oil paste 61lbs 

371 Blue Black Paste 14lbs 

110C Black Paste .5lbs 

8P Ultramarine Blue Oil Paste 11.5lbs 

  Green Paste 1lb 

773 Liquid Dryers 3 pints 

  Raw linseed oil 11 pints 

  White spirit 10 pints 

(Extract from AFO 2106/43 for mixing B15) 

Each of the formulae given in Admiralty documents for mixing paints generally makes one hundredweight 
(cwt) of the resultant mix. This is somewhat impractical for research purposes but by using the liquid 
densities and converting all units to masses, the entire formula can be downscaled in proportion to make a 
smaller quantity using precision balances. The minimum batch size of paint is determined by the smallest 
constituent parts of the formula and the accuracy range of the precision balance used. That is to say a 
measuring error in a downscaled version 61lbs of white lead oil paste would need to be rather large to affect 
the resultant colour, whereas the same measuring error in blue or black pastes gives a very large 
percentage error in relative terms and would render the sample invalid. Taking this care, the results 
reinforced the hypothesis that B5 was renamed B15 and this nomenclature was officially introduced to RN 
service by Admiralty Fleet Order (A.F.O.) 2106 in May 1943. 

 

(Recreated sample made using AFO 2106/43 formula for B15) 



 

All works copyright of Michael Brown, Sean Carroll, Richard Dennis, James Duff and Lindsay Johnston – April 2017 Page 9 
 

 

(Image copyright of Darren Scannel and the Directorate of History and Heritage in Ottawa)  

The images above are presented for illustrative purposes taken by camera in varying light. By objective 
comparison in person, the various sources all corroborate to give a sufficiently narrow range of colours to 
convince the authors that we are looking at what was intended by the Admiralty to be the same paint. 

Renders of the various B5 and B15 data are presented as follows, using sRGB values derived from X,Y,Z 
calculation, published values and measured values respectively: 

 

 

The authors feel it is worth pointing out that the blue pigment in use by the Royal Navy at the time, based 
upon formulae found for 507A, 507B, 507C, B15, B30 etc. was Ultramarine Blue. 

 

(Ultramarine Blue) 

Ultramarine blue pigment is found both naturally and nowadays is made synthetically. As can be seen 
above, the colour is an extremely intense blue. Synthetic ultramarine is a little more intense than natural 
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ultramarine. It dates back to the 14th century and was originally made by grinding the semi-precious stone 
Lapis Lazuli into powder. Chemically ultramarine is the most complex of all mineral pigments. By the 19th 
century synthetic ultramarine was invented. Nowadays synthetic ultramarine is considered “light fast”, but 
historically ultramarine would fade under light and/or heat. It is not known exactly where pigments were 
sourced by the Admiralty’s suppliers, but it is likely that many origins of synthetic pigment were used and 
therefore what chemical treatment these were endowed with cannot be determined. 

Chalking is an issue which can be caused by several mechanisms which can be summed up to say 
exposure to the outside world. Essentially chalking is the gradual break down of the resin in the paint film, or 
the result of excess pigment for the amount of binder. Either way, chalked paint takes on a powdery surface 
leading to streaking or lightening of the paint. It is considered entirely feasible that original B5 and B15 paints 
would be susceptible to both pigment fading and chalking, although even in war time repaints were relatively 
frequent on warships of the Royal Navy as the primary mechanism for paint damage was erosion by the sea 
and mechanical damage as a result of working the ship. 

It is known that zinc white content in paints gave a degree of UV stability in paints. While no known formula 
for B5 still exists, the formulae previously presented for B15 contains no zinc white paste whatsoever unlike 
the other formulae in AFO2106/43, making B15 more susceptible to UV degradation than any other paint in 
the B and G series. How much applied B5 or B15 might be expected to fade within the timescales between 
recoats on a warship is therefore up for debate, but the authors consider that fading to grey within this time 
frame to be unlikely in the vast majority of cases. 

In conclusion, the authors believe that upon consideration of all sources of known providence, B5 was 
renamed B15, with its LRV remaining at 15% and colour values remaining ostensibly unchanged. Small 
variances in appearance can be explained by compounding factors such as aging of samples, thickness of 
application, quality control tolerances at manufacture and such like. It is believed that a typical appearance of 
B5 and B15 is presented below: 
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Application and uses 
 
First off, it is in no way intended that this section be considered close to exhaustive. The colours applied to 
British warships during the second world war is a subject that has been speculated upon for decades based 
upon the wisdom of the time. Given that most people engaged in such analysis have believed that not only 
were B5 and B15 distinct and separate colours, but also that B5 in particular was a slightly bluish grey for 
such a long time between the end of the war and now, it is perhaps obvious that many proposed schemes 
were erroneous. The analysis usually involves identifying what can be seen from photographs and footage 
against what the real colours are understood to be, so when an example like B5 proves beyond all doubt to 
be so far from what people have thought it to be, that same B5 cannot be what the same people thought they 
were looking at on images of the vessels. 
 
 
We can again turn to contemporary artworks although as always, caution is advised since artists paint what 
they see, not necessarily what is there. That said, artists always tends to fade, soften or otherwise reduce 
intensity of colours due to perception over distance. It is very rare for an artist to portray a stronger colour 
than was actually used. Crucially though, wartime artists were usually not painting from black and white 
photographs assuming colours along the way! With that in mind, this wartime painting of HMS Malaya as she 
appeared between 1942 to 1943 by Norman Wilkinson again almost certainly is portraying B15. 
 

 
The National Archives at Kew, London hold a copy of Confidential Admiralty Fleet Order (C.A.F.O.) 679 
which details various colour schemes for smaller vessels such as destroyers. These are categorized as 
follows and detail the combinations of early war shades intended to be used together: 
Western Approaches Type: 
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1) Light Blue W.A., Light Green W.A., White 
2) Light Blue W.A., White 

Dark Admiralty Type: 
 

1) 507.A., M.S.1, M.S.3 
2) M.S.1, M.S.3, B.5. 
3) M.S.1, M.S.3, M.S.4, B.5. 
4) M.S.1, B.5. 
5) M.S.2, M.S.3, B.5. 
6) M.S.1, M.S.3. 
7) M.S.1, M.S.3, B.5., M.S.2. 

Light Admiralty Type: 
 

1) 507.C., M.S.4A., B.5. 
2) B.5., M.S.4., M.S.1. 
3) 507.C., M.S.2., M.S.4A., B.5. 
4) M.S.2., M.S.4., M.S.4A. 
5) 507.C., M.S.2., M.S.4A 
6) 507.C., M.S.4A., B.5., 507.A. 
7) M.S.4., M.S.4A., B.5. 
8) 507.A., 507.C., M.S.4A., M.S.3. 
9) 507.A., 507.C., M.S.4A. 

 
In the schemes above, those featuring B5 have been highlighted in bold font. It should be reasonably 
apparent from a black and white image whether a ship was wearing a Western Approaches, Dark Admiralty 
of Light Admiralty type scheme. Thereafter however the schemes all have very similar appearances in terms 
of the range of tones captured on film. It is very difficult therefore to state with any certainty precisely which 
combination of colours a ship was wearing from a photograph. 
 
The authors hope this has provided insight in to the true appearance of the darker blues B5 and B15, and 
gives food for thought on their applications. The task of re-identifying ships in B5 or B15 which were thought 
to be something exotic or sourced out with official channels, and likewise the task of re-identifying what 
colours were really on ships thought to be wearing B5 or B15 when a medium bluish grey was observed is a 
lifetime’s work in itself and is out with the scope of this writing. 
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We have consulted every paint and camouflage-relevant file, AFO and CAFO we have been able to find or 
access in UK and Australian archives (along with one item from the Canadian archives) amongst which the 
following proved directly relevant to B5/B15 although many others helped shape our thinking: 

 C.A.F.O.679 SEA-GOING CAMOUFLAGE DESIGNS FOR DESTROYERS AND SMALL SHIPS - 9th 
April 1942 – Available at The National Archives, Kew, London 

 ADM 212/124 Standardisation of Admiralty camouflage colours - (including AD.29 dated 15th 
October 1942) – Available at The National Archives, Kew, London 

 AFO 2106/43 External and Camouflage Painting (HM Ships) – Available to download from the 

Australian archives http://www.navy.gov.au/media-room/publications/admiralty-fleet-
orders/1943 

 CB3098R/43 THE CAMOUFLAGE OF SHIPS AT SEA – May 1943 – republished by White Ensign 
Models using Snyder & Short paint chips 

 AFO 3113/44 External and Camouflage Painting (HM Ships) -  – Available to download from the 

Australian archives http://www.navy.gov.au/media-room/publications/admiralty-fleet-
orders/1943 

 AFO 3545/45- External and Camouflage painting of HM Ships and Vessels - Available at The 
National Archives, Kew, London 

 CB3098R/45 THE CAMOUFLAGE OF SHIPS AT SEA – 1945 – available at the Admiralty Library, 
Portsmouth 

 Camouflage Colour Standards for H.M.C. Ships, Dept. of National Defence, Naval Service, June 
1945 – Available at Canadian archives 


