BLUE YONDER
Flax takes to the skies

Left; Closing Up: A Bombing Formation of British Biplanes, Closing Up to Beat Off an Enemy
Formation of Fokker Triplanes, George Horace Davis, 1919, oil on canvas, 96 x 152 cm
Following Page, Voluntary Land Workers in a Flax-field, Podington, Northamptonshire,
Randolph Schwabe, 1919, oil on canvas,106 x 152 cm

Covering an aeroplane framework with
fabric is like taking on a dressmaking project –
on a giant scale. It requires accurate pattern
making and cutting, careful stitching to achieve a
good fit, and patience to manipulate the
hundreds of yards of fabric and miles of tape
involved. The terms too are familiar; seams,
gussets, pockets, patches.
In the development of aviation, the bodies and
wings of early, wooden-framed aeroplanes were
covered with aircraft grade bleached Irish linen
to keep out the dirt and rain. Weight was a
major consideration and every ounce that could
be saved counted (4oz per square yard is often
quoted as desirable). Fine linen, with its superior
strength and lightness, was the preferred choice
in Europe: in America, due to supply or import
difficulties, mercerised cotton, more elastic with
less tensile strength, was used. In Britain, growing
flax for fibre has a long history and had become
an important industry by the early 19th century –
but during the industrial revolution empiregrown cotton was slowly taking the place of
linen. During the second half of the 1800s raw
flax fibre from Russia, cheaper and lower quality
than that grown at home or in Holland and
Belgium, was increasingly imported, spun into
yarn, and woven into fabric in England and
Ireland, spelling the end of the home-grown crop.
However, just before the growing of flax for
fibre in Britain completely died out, there was
a brief, intense resurgence. In 1909 the British
government, thinking that the industry might
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be financially worth reviving, set up trials to
determine feasibility for fibre and seed
production. In 1913, working with the University
of Leeds, and what later became the British Flax
and Hemp Grower’s Society, a crop station was
set up at Selby. Centres were also established in
Lincolnshire, Devon and Scotland. The quality of
the fibre, health of the crop, seed selection and
methods of retting and harvesting were all
worked on.
With the start of the First World War, aviation
had advanced and aircrafts were needed in
increasing numbers. Their entire structures,
bodies and wings needed covering with linen.
Many aeroplanes barely survived weeks, but
production increased and with it the demand
for fabric. Early on, there were attempts to
set standards for all parts of the aircraft
including the covering. In addition to the fabric,
linen tape was required; straight and bias cuts
to cover the struts (early tapes had frayed
edges to create a smooth surface), as well as
linen thread, to stitch pieces of the fabric
together, and cord to knot the covering onto the
wooden structure.
With the closure of Baltic and Belgian ports,
very soon after the beginning of the war, supplies of
Russian and Belgian flax were cut off, and by 1917
home produced linen was a priority. Under the
government’s scheme, farmers were offered
support to grow flax; free seed, and a guaranteed
income per acre. A Flax Control Board was set
up to co-ordinate supply for the war effort. 4

Hugely increasing acreage and yields meant
that an enormous number of workers were
needed to harvest a crop that had to be pulled
by hand to preserve the length of the fibre.
Hundreds of Boy Scouts did this in Yorkshire,
and in other places thousands of women were

recruited from universities and colleges by
the Women’s National Land Service Corps.
Tented accommodation was also set up for the
duration of the harvest, of between three to
six weeks at the end of the growing season in June.
In the area around Yeovil, where flax had
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already been grown for fibre for centuries in
soil well suited to the crop, there were several mills
and many acres of flax being produced.
A collection of beautiful images taken by
Horace Nicholls, of young women ‘on a farm
near Yeovil’, are held by the Imperial War
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Museum. They show the women, who were
brought in to work at Bunford Mill in Somerset,
pulling and collecting the flax in the fields, laying
it out for retting, loading it on a wagon,
breaking, scratching or scotching, and weighing
the crop in the mill. Once the war ended,

flax production was returned to private
hands. Imports were re-established, and the
home industry declined. In the Second World
War, the body of the aircraft was still
fabric covered, though the wings were then
aluminium – linen was also needed for parachute
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cord. Women were once again recruited for
the flax harvest, now using tractor driven
mechanical pullers. Cheap Russian flax continued
to drive down prices, and the last commercial
fibre production in Britain eventually ended in
the 1950s. Today, covering a vintage aircraft, 4
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Previous page; An Aircraft Assembly Shop, Hendon, Anna Airy, 1918, oil on canvas 182 x 213 cm
Left; No 1 (Southern) Aircraft Repair Depôt, South Farnborough : WRAF at work on aeroplane
salvage, Graham Glen, oil on canvas, 71 x 91 cm

whether original or a reproduction, must be
done to the original specification unless a
replacement material has been approved by the
aviation industry. The average life of the organic
fabric covering of an actively flown aircraft
is five to ten years, then the covering needs
renewing. Aircrafts of this sort are now
generally covered in a polyester fabric; ‘Dacron’
or ‘Ceconite’, developed in the 1960s. Cheaper
and lighter than linen, it extends the life of the
covering for up to 20 years if the aircraft is
regularly used.
However, for conservators working with old
aircrafts in museums, or enthusiasts building a
copy as close to the original as possible, sourcing
the correct materials is essential. John and
Shaunne Shaw reproduce classic aircrafts,
researching old documentation and catalogues
for information. They used linen woven in
Belgium to the original 1916 specification; 9BSF1.
Frayed-edge tapes were supplied by the Vintage
Aviator, a trade organisation.
There are several major stages to the process;
each fabric piece, either a ‘blanket’ or ‘envelope’,
is cut to shape and stitched together using a
mixture of hand and machine sewing to match
the underlying structure. The wing panels are
sewn together with balloon stitch using a twin
needle machine. Reinforcing tapes under the
fabric prevent wear in areas of friction.Wings and
ailerons need miles of tape, and rib stitching to
hold the fabric in place from top to bottom of
the wing space. The ribs are tied using cord and
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modified seine knots, each knot is pulled tight
and then pushed through the fabric to ensure a
smooth surface, improving airflow. Numerous
patches and hinges are made around protruding
parts, and allowances are made for inspection of
the underlying structure.
Now the fabric is shrunk to tighten it further
by spraying with water, synthetics are heat
shrunk by ironing in situ. An equal warp and
weft thread count ensures even shrinkage in
both directions. The whole structure, the top
surfaces and the underside of the fuselage,
the wings and ailerons, is then painted with
several cross coats of clear ‘dope’, a chemical
compound used to impregnate the fabric. It
forms a film around the fibres, rendering them
taught and providing a smooth surface.
The seams and joins are then covered with
doped finishing tapes, the frayed or pinked
edges allowing the fibres to mesh with the
underlying fabric. Clear dope does not protect
from ultra violet light, the main cause of
deterioration. Reflective metallic particles are
added to make a silver dope that is used for a
further coat.
In a final act of transformation, the aeroplane
receives its identifying livery. Painted with
stencilled markings, it’s finished off with multiple
masks, sprays, and a coloured top coat. ••• Hilary
Burns www.hilaryburns.com www.johnsshawaviation.co.uk
www.raf-museum
.org.uk www.raf.mod.uk/raf100/

