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EDITORIAL

IN MEMORIAM

Sad to say, but since the last issue of Dirigible, the
airship community has lost two pre-eminent heavyweights with
the deaths of Commander Iain Reid and Dr Edwin Mowforth.
Their knowledge and expertise will be much missed. Although
both had been long retired from active service, and in former
years they had followed very different career paths, they both,
in their own way, made significant contributions to the arcane
science and practices of Lighter-than-air (LTA) flight. And
each has left behind a valuable legacy. The former in the form
of the long-lasting Skyship series of non-rigid blimps, the first
of which flew in the early 1980s and some of which are still
operational today, the latter, in the form of his book, An
Introduction to the Airship. First published in 1985, it remains
today one of the best and most straight-forward explanations of
the science behind aerostatic flight and it continues to provide
beginners with an easily understood entrance into a highly
complex and sadly neglected subject. Obituaries for both these
gentlemen can be found on p.42 herein.
On a more cheerful note, after a financial glitch, Project
Zero is now going ahead with the help of several grants,
including one from AHT - see p.37. For those readers
unfamiliar with the idea, it came from a plan to memorialise
the work done by the Royal Naval Air Service (RNAS) blimps
that were based on the Island of Angelsey a century ago in
World War 1. To that end, part funding (needing to be
independently matched), was obtained from the Heritage
Lottery Fund for the purpose of reconstructing a full-scale
gondola for a Submarine Scout Zero blimp. An original old one
still exists (in a French Museum) and using information from
this, and surviving documentary evidence, Project Zero was
launched. When complete, the recreated gondola will be fitted
with controls connected to a ‘virtual reality’ simulator and,
accompanied by contemporary costumed ‘explainers’, it is
intended to go out on tour in the UK, allowing school children
and museum visitors the opportunity to sit in it and experience
what is was like to fly as a pilot in a WW1 blimp. Gary Ball
the Project Director will be attending the AHT AGM in June –
see p.43 and panel below – when he will give an update of how
far the Project has progressed. An event not to be missed!
Meanwhile, on the other side of the country, plans are
afoot in East Anglia to mark another centenary; this time by
holding a wide range of very different events. Basil Abbott,
manager of Diss Museum, has been hard at work for the last
seven years laying the ground work to mark the 100th
anniversary of the R34’s historic flight from the UK to the
USA and back again in July 1919. Having taken off initially
from Scotland, the triumphant ship returned to land in Norfolk,
not far from Diss in Suffolk, at the RNAS ‘experimental’
airship base at Pulham. Strangely, for reasons that remain
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something of a mystery, the occasion went almost uncelebrated
at the time, but Basil aims to correct all that and make July
2019 truly memorable with a variety of celebratory events and
entertainments – see his report on p.36 and visit his website www.airships.me.uk – for details.
And, there are also plans to memorialise the ‘ring of
steel’ around London; yet another piece of British LTA history
that has gone largely uncelebrated heretofore, to the point of
being almost forgotten – see p.27. The Barrage Balloon
Reunion Club - www.bbrclub.org – are looking for ideas and
suggestions for ways in which to create a permanent physical
memorial to the thousands of men and women who inflated
and flew the hundreds of barrage balloons that were tethered in
and around London with their dangling ‘aprons’ of wire cables
that made life difficult for the Luftwaffe’s bombers in WW2.
Part of the problem the BBRC have, and probably one
of the main reasons that there is no physical memorial today, is
that the balloon barrages were operated from sites that required
little or no actual buildings. Most of the balloons were inflated
out in the open and moved by mobile winches to their anchor
points on concrete blocks buried in the City’s parks and open
spaces. Precious few of these block locations are marked or
even recorded today. This lack of buildings makes finding a
wall to affix a conventional plaque to somewhat problematical.
Barrage balloons are sometimes dismissed by serious
airship history enthusiasts as being of little interest but this
overlooks the fact that the men who flew the giant rigid ships
in the ‘golden age of airships’ between the two World Wars,
got their pilot’s licences and learnt many invaluable lessons by
flying the First War RNAS blimps. But, in order to get a
licence to fly these blimps, all candidates were first obliged to
obtain a gas balloon pilot’s licence and this required not only
several flights in conventional, free-flying gas balloons but
also many tedious and uncomfortable hours aloft bobbing
about in the ‘rubber cows’ as the tethered kite balloons were
known. Some insights into what these men experienced can be
gleaned from the papers of US Navy Ensign Francis S. Clark –
see Part 2 of Lorne Bohn’s research on p.14.
The BBRC initiative to commemorate the efforts and
sacrifices of the teams of men and women (and it was mostly
women) who devoted their war effort to establishing and
maintaining London’s protective ring of steel is thus worthy of
support. And speaking of the female contribution to the art and
science of Aerostatic flight, here is a yet further bit of history
that is frequently forgotten today. In this issue of Dirigible we
make some small attempt to redress the neglect with Rob
Knotts’ list of LTA ladies (p.7) and Nina Baker’s in-depth
biography of the extraordinarily talented Hilda Lyon on p.18.

GILES CAMPLIN – EDITOR

CARDINGTON
VILLAGE HALL
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TECHNICAL SECTION

RAISING THE ROOF AT FARNBOROUGH
A report found by John Baker – Archivist of the British Balloon Museum & Library

Photograph RAE-O 612B from the Imperial War Museum collection: https://commons.wikimedia.org/w/index.php?curid=24278230

The British Army’s new Lebaudy airship arrives at the Royal Engineers’ base at Farnborough after its flight from
th
Moisson in France (370 km. in 5.5 hrs) on October 26 1910.

On October 26, 1910 the British Army took delivery of a brand new Lebaudy Brothers’ semi-rigid
airship which had been purchased with the help of a national subscription started by the London daily
newspaper Morning Post. What happened shortly thereafter is the stuff of legend as explained here:
“When, upon arrival [from France in October 1910], the Lebaudy was being docked in the shed at
Farnborough, the Air Battalion officer in charge of the landing party of 160 Guardsmen and Sappers
noticed as the balloon approached the entrance that the opening was a little too low, and halted the landing
party … A big crowd of soldiers and civilians from far and near had collected … and the excitement at the
arrival of the large airship was intense. An enthusiastic spectator, believed to be an officer of high rank in
uniform, shouted to the landing party to go on, which they did. The envelope impinging upon the top of the
doorway was punctured, and the airship collapsed on the ground … It transpired that the over-all height of
the airship was 10ft greater than the makers had specified.” [1]
Less well documented (and possibly previously unpublished) is the remedy undertaken by the British
Army which has recently come to light in this contemporary technical report:
THE CLEVELAND BRIDGE AND ENGINEERING
COMPANY LTD., DARLINGTON.
DIRIGIBLE SHED FARNBOROUGH.
RAISING ROOF 15’ 0”
JANUARY. 1911.
GENERAL ARRANGEMENTS.
There were 29 Lifting Jacks each with 4½” diameter
Rams, and 12” Stroke. These were arranged in six sets of four,
one of three, and one of two; eight sets in all. Each set was
controlled by a throttle valve and at each throttle valve a
pressure gauge was placed. Each set was connected to the main
which ran right round the Shed, the main being fed by two sets
of Steam Pumps.
The Pumps were supplied by Messrs Hayward Tyler &
Co. 99, Victoria St., London, E.C.
They were double acting, 7” Stroke by 1” Bore and cost
£39.10.0 delivered to Farnborough.
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These Pumps with a steam pressure of 60 lbs. per
square inch, would each pump three gallons per minute against
a pressure of 2,600 lbs. The steam for each pump was supplied
by an ordinary vertical boiler about 8’ 0” x 3’ 6” with a
working pressure of 80 lbs per square inch, and the supply of
steam was more than ample.
For fear of frost it was proposed to mix Glycerine with
the feed water to the pumps. This was done the first day, but
afterwards discontinued as the temperature in the building
during the day was well above freezing point, and the
precaution was taken to empty the pipes at the end of a day’s
work to prevent damage by frost at night.
In addition to having Glycerine at hand in case of need,
steam pipes were laid from the main steam pipes to the Feed
Water Tubs with a view to supplying Hot Water to the pumps
and pipe line, instead of cold if thought necessary in case of
severe frost.

While lifting was in progress a man was stationed at
each Jack, and a Foreman and assistant at each throttle valve in
charge of one set. The General Foreman was walking
superintendent and the Engineer in charge took up a position in
the centre of the Shed commanding a view of all the Jacks.
The following general directions were issued:- ‘Start
with all Valves to Rams open and be ready to throttle down at
Apse End.
(A) First lift up to upper pins in first hole.(i.e. l’ lift)
(B) Slack off pressure, take out upper pins, and replace in next
set of holes 5’ higher up.
(C) Second lift up to half pitch of first two holes. When one set
of Rams has attained this height the valve controlling that set
must be closed down so as to maintain that position, and wait
until the remaining sets are up to half pitch as well.
(D) Complete second half of first pitch, move up lower pins
one hole and slack off pressure.
NOTE.
The pressure on the gauge is expected to be 13 to 15
cwt. If the Rams refuse to lift at 16 cwt., or anything of a
serious nature occurs, a red flag must be hoisted and the pumps
will be slowed down pending investigation; whilst the men at
the other valves must in the meantime arrange their valves so
as to keep the columns stationary. A plain White Card to be set
up at each column when the Ram has gone up to the required
height for that stage. The White Cards to be taken down just
before starting another stage of lifting.’
The procedure outlined in the above was not strictly
followed, as will be seen from the following diary of lifting
operations.
DIARY.
Jan.2lst. Piping tested before removal of all bolts at
principals. All bolts removed and joints made clear.
Jan.23rd. Calm Day. Commenced lifting. The first lift
was a trial lift of one inch to pins. All was found clear. The
pressure was exhausted at the blow off cocks, and the stop pins
lifted up 5’ to second holes. All being ready, the Foreman blew
the whistle, and the pumps started. At the Apse End, the
Foreman had no experience to gauge the throttling, and this
end being light went up to the pins before the Door end (over
320 feet away) had commenced to lift.
The remaining Rams gradually rose to pins. As each
Ram came to rest, the lower pins were moved up and the man
at the Jack showed a white card. When all cards were up, the
Engineer directed the Foreman to whistle off, whereupon the
blow off cocks were opened simultaneously and the Roof
dropped one inch and took bearing on the lower pins having
been raised exactly 5 inches.
After experience of the first lift the Foreman at each
throttle was provided with four cards numbered 1¼’, 2½’, 3¾’,
5’. These were put up in turn while lifting was in progress to
show the rise at each set. In general it happened that when one
set was up ¼ pitch (i.e. 1¼’) the next was up ½ pitch, and
another perhaps just commencing to lift.
But the Bracing Tie Rods fixed between the lifting
columns did their work well, and the lifting was very uniform,
as proved by the fact that at the completion of the job there
were only half a dozen panes of glass broken by the lifting,
although there were in all 1176 panes in the windows running
right round the Shed and lifted intact with the roof.
Lifting operations were stopped after 2’ 6’ lift and the
new horizontal bracing girders in each bay skidded into
position and fixed.
Jan. 24th. Light S.W. Wind. Lifting up to 5’ 5’, and
fixing first of the three 5 foot stools for lengthening the
stanchions and auxiliary guide brackets.

Photograph RAE-O 714 from Imperial War Museum collection:
https://commons.wikimedia.org/w/index.php?curid=24269474

Army Airship Beta being taken into the Farnborough
th
airship shed on 28 May 1910
The Jacks moved up to second position. Working until
10 p.m.
Jan.25th. Calm day. Lifted to 8’ 0’.
Jan. 26th. Lifted 10’ 5’. Fixing second 5 ft. stools with
auxiliary guide brackets. Jacks moved up to third and final
position.
Jan. 27th. Easterly Breeze. Lifted up to 13’ 9’. Special
guys were fixed for the night, in addition to the ordinary guys.
The former being the guys originally proposed and shown
dotted in the sketch. They were very awkward to fix, however,
and the arrangement was departed from for this reason. With
the cross guys adopted the efficiency of the arrangement
depends on the strength of the roof and the tendency is to bend
the roof.
During lifting, near the completion of a 5’ lift, it was
found that one of the columns was moving up without the Ram.
The man at the Jack had not given warning and when it was
noticed there was not more than ¾’ sag of the column: The
weight being carried up by the 1 1/8’ diameter tie rods. No glass
was broken, and no hitch took place as the sag was not
sufficient to prevent the bottom pins being inserted at the end
of the lift. It was found that the pipe to the Jack was choked at
the joint by the leather washer which was squeezed out into the
pipe.
Jan. 28th. Bright Frosty morning. Lifting completed to
15’ 0’. Third and last 5 ft stool put in.
Jan. 30th. Roof lowered 5’ into place. The weight was
taken on Rams and the Jacks exhausted altogether to the
whistle. Holes were fair in almost every case and bolting up
commenced right away.
GENERAL OBSERVATIONS.
TIME FOR 5’ LIFT - 2 to 2 ½ minutes after first movement.
About a minute was required to fill the pipes.
SPEED OF PUMPS - 60 to 100 double strokes per minute.
FRICTION - At the lifting columns Friction was practically nil.
CRITICISMS AND SUGGESTIONS.
Washers for Hydraulic Joints - Copper washers would have
been better than the leather used. The joints being
screwed right and left hand, and the sockets a tight fit.
There was no gauge in screwing up, and the leather
washers were mostly found, when taken out, to be
squeezed flat and in some cases nearly choking the pipe.
Copper washers were originally specified.
11/8’ Diameter Pins - These might have been stiffer with
advantage. Although ample for shear, they got bent in
some cases and when the Jacks were moved up for the
second and third stages, it was thought advisable to
provide auxiliary support under the Jacks. ♣

REFERENCES
[1] Broke-Smith, P.W.L. (1968) The History Of Early British Military
Aeronautics. Bath : Chivers
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THE EFFECT OF TURBULENCE ON THE DRAG OF AIRSHIP MODELS
By Hilda M. Lyon, M.A. of the University of Cambridge, England.
An excerpt from the paper submitted in 1932 in partial fulfillment of the requirements for the Degree of Master of Science from
the Massachusetts Institute of Technology. The full paper can be found online at:
https://dspace.mit.edu/bitstream/handle/1721.1/58438/36135138-MIT.pdf?sequence=2
Introduction
The degree of initial turbulence in the air stream of a
wind tunnel has an important effect on the results obtained
from measurements of the resistance of airship models. This
effect was clearly demonstrated by the international tests on
two National Physical Laboroatory models, which showed a
wide range of values for the resistance of the same model when
tested in different tunnels at the same Reynolds number. A
summary of the results of the tests in the American tunnels
covers the whole range. (Reference 1.) The highest values for
the resistance coefficient, obtained in the tunnels with the most
turbulent flow, were found to be approximately double the
lowest values, obtained in the tunnels with a relatively smooth
or nonturbulent flow, for a Reynolds number of 106 -4x106. In
some later experiments at the Bureau of Standards it was
proved conclusively that such discrepancies were due to
varying degrees of initial turbulence. (Reference 2.)
Experiments at the National Physical Laboratory showed that
similar results could be obtained by placing a wire mesh screen
inside the tunnel at various distances from the model.
(Reference 3.) The effect of turbulence on the shape of the
curve showing the variation of drag coefficient with change of
Reynolds number was explained by Prof. B. M. Jones, in a
paper before the Royal Aeronautical Society, by comparison
with the behavior of the A skin frictional coefficient for a flat
plate. (Reference 4.) For most streamline bodies the drag due
to normal pressure on the surface is small compared with that
due to tangential forces or skin friction. Measurements of the
skin friction on a flat plate show that, for values of Reynolds
number (R=VL/v where L is the length of the plate) below
about 105, the flow in the boundary layer is wholly laminar and
the drag coefficient decreases with increasing Reynolds
number. At some critical value (Ro=VL/v) the flow becomes
turbulent at the rear end of the plate and the transition point
between laminar and turbulent flow moves forward with
increasing Reynolds number until practically the whole layer is
turbulent.
The value of Ro depends on the initial turbulence in the
tunnel and on the shape of the leading edge. The distance ‘x’ of
the transition point from the leading edge is given by Vx/y =
Ro, or x/L = Ro/R. When the Reynolds number R is sufficiently
large the laminar part of the boundary layer can be neglected.
During the transition stage the drag coefficient increases with
the Reynolds number and then decreases again more slowly
when the flow in the boundary layer is almost wholly
turbulent. For airship models the variation of the drag
coefficient expressed in terms of surface area shows the same
tendency. Unfortunately the values of Reynolds number used
in most wind tunnels fall within the critical range in which the
change from laminar to turbulent flow occurs. Within this
range the flow in the boundary layer is sensitive to extraneous
disturbances in the air stream. For the Reynolds number
appropriate to the full scale airship, it is concluded that the
flow is, in effect, turbulent throughout the whole boundary
layer, the laminar flow at the extreme nose covering too small
an area to have an appreciable influence on the drag. The
critical Reynolds number Ro is greater for a streamline body
than for a flat plate and varies with the initial turbulence in the
tunnel and also with the shape of the body. Thus, in
comparative tests on two shapes at the same Reynolds number
and in the same wind tunnel, it may happen that for one shape
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the transition point is much further forward than for the other,
and the drag coefficient correspondingly higher. On the full
scale airship, where the flow is turbulent for both shapes, this
apparent difference in drag coefficient may be expected to
disappear. Thus, for comparing the relative merits of two
shapes, wind tunnel tests within the transition range may be
most misleading.

Figure 1

In the experiments described in this report an attempt
has been made to eliminate the effect of the shape on the
position of the transition point by producing turbulent flow in
the boundary layers of both models by the use of screens which
increase the initial turbulence in the wind tunnel stream. The
two models were deliberately chosen to give widely different
drag coefficients when tested in a tunnel of comparatively
small turbulence at a Reynolds number of about 2x106 . The
results show that the effect of increasing the initial turbulence
is to decrease the difference between the drag coefficients of
the two models until they finally become equal. It was
expected that when the boundary layer became almost wholly
turbulent the drag coefficient of either model at a given
Reynolds number would tend towards a maximum value
beyond which any further increase in extraneous turbulence
would have no effect. The results of the experiments do not
give any clear indication of the existence of such a maximum
value, but the turbulence calibration curve for the higher values
is not sufficiently reliable to allow of a definite conclusion on
this point.
In the Bureau of Standards Reports referred to above,
(Reference 2), the quantity which determines the intensity of
turbulence is defined as the ‘ratio of the square root of the
mean square of the deviations of the speed from its mean value
to the mean value'. This definition assumes that the amplitude
of the local speed fluctuations is the determining factor, and
makes no allowance for the effect of frequency. In an attempt
to show the relative effects of amplitude and frequency, three
screens were used in the experiments and were designed to
produce eddies whose frequencies were inversely proportional
to the linear dimensions of the mesh. The results show that the
frequency of the disturbances is much less important in its
effect on the drag of an airship model than the amplitude. ... ♣
References.
1. N.A.C.A. Technical Note 264, Figs. 3,4,5.
2. Dryden and Kuethe, N.A.C.A. Reports 342,392.
3. Relf and Lavender, R.M. 597.
4. B.M.Jones. R.M. 1199 and R.Ae.S.JournalMay 1929,p.363

HISTORICAL SECTION

WOMEN IN THE BALLOON AND AIRSHIP WORLD
By Rob Knotts of the Airship Association
(with additional information found online by Dirigible Editor)

Engineering is a male-dominated profession which poses challenges to female engineers. Often
women unfairly need to work harder to prove themselves by dealing with less challenging work before
graduating to harder work. There have been a lot of positive changes in the profession over the years that
make engineering more welcoming to women; raising awareness in the wider engineering community is an
important first step in tackling some of the issues. There is a need to actively encourage girls to enter
engineering. Ninety-eight percent of women in engineering consider it a rewarding career; that message
needs to be sent out to other women. With this in mind I offer the following examples of women’s
involvement and achievements in the world of ballooning and airships, mostly at a time when male
domination of aviation was far more extreme than it is now.
1784 Elisabeth Thible
In 1784, just eight months after Joseph Montgolfier
invented the hot air balloon, a 19-year-old Frenchwoman
named Elisabeth Thible was the first woman to go on an
untethered balloon flight.
“Élisabeth Thible, or Elizabeth Tible … flew with Mr. Fleurant
on board a hot air balloon christened ‘La Gustave’ in honour of King
Gustav III of Sweden's visit to Lyon. … When the balloon left the ground
Thible, dressed as the Roman goddess Minerva, and Fleurant sang two duets
from Monsigny's ‘La Belle Arsène,’ a celebrated opera of the time. The flight
lasted 45 minutes, covered four kilometres and achieved an estimated height
of 1,500 metres. … Thible turned an ankle as the basket hit the ground.
She was credited by Fleurent with the success of the flight both because she fed
the balloon's fire box en route and by exhibiting her remarkable courage.
Little is known of the private life of Madame Thible, [who] is described as
the abandoned spouse (épouse délaissée) of a Lyon merchant. No record of
her survives as a professional opera singer.” [1]
1785 Mrs Letitia Sage
Mrs Letitia Ann Sage, the
first English female aerial traveller
ascended with Mr Biggin in
Vincent Lunardi’s balloon from St
George’s Fields, London, England,
on 29th June 1785.
“She is thought to have been an
actress, who appeared at Covent Garden in
1773 … The original plan was for Mrs
Sage and Lunardi himself to make the
ascent along with his assistant and another
guest, Colonel Hastings … However, the
balloon was unable to take off with the
‘Mrs Sage’, the first English
lady balloonist 1785
weight of all three passengers, so Lunardi
got out, along with Hastings, and their place was taken by Lunardi's friend
and assistant, George Biggin, who had financed the flight. Biggin and Mrs
Sage were in the air for an hour and a half, finally coming to rest in a
farmer's field near Harrow, where they were assisted in getting down by some
schoolboys. In the course of the journey they had time to eat a meal and drink
some wine, discarding the bottle over the side. … Mrs Sage went on to write
about her experiences in a short publication titled ‘A Letter, Addressed to a
Female Friend, By Mrs Sage, the First English Female Aerial Traveller,’
which was printed later in the year and sold at a price of one shilling. …
Mrs Sage gained some notoriety for her achievement ...” [2]
1798 Sophie Blanchard
As early as 1798 women in Europe were piloting
balloons on solo flights. One of the most famous was
Madeleine Sophie Blanchard a French balloonist who was
appointed official Aeronaut of the Empire by Napoleon.
“… commonly referred to as Madame Blanchard … Sophie was
the wife of ballooning pioneer Jean-Pierre Blanchard. [She] was the first
woman to work as a professional balloonist, and after her husband's death

she continued ballooning, making more than 60
ascents. Known throughout Europe for her
ballooning exploits …
Ballooning was a risky business for the
pioneers. Blanchard lost consciousness on a few
occasions, endured freezing temperatures and
almost drowned when her balloon crashed in a
marsh. In 1819, she became the first woman to be
killed in an aviation accident when, during an
exhibition in the Tivoli Gardens in Paris, she
launched fireworks that ignited the gas in her
balloon. Her craft crashed on the roof of a house
and she fell to her death.” [3]

Sophie Blanchard
shown in an 1859
engraving by Jules
Porreau

1798 Citoyenne Henri
In 1797, Andre-Jacques
Garnerin became the first person
to parachute out of a balloon. In
1798 he decided to take a woman
up in the air. The young woman
chosen
by
Garnerin
was
Citoyenne Henri. The ascent, on
June 4, 1798, drew a large crowd
to the Parc Monceau in Paris, and
the flight went smoothly.
“Citoyenne Henri (often called
Citizen Henry in English) … was
credited as the first woman "who ever had
the courage to trust herself in the regions
Andre-Jacques Garnerin
of air" although several women had with
Citoyenne Henri 1798
already made ascents in a balloon …
Garnerin announced in 1798 that on his next ascent he would be
accompanied by a young woman. Although the public and press were in
favour of Garnerin's idea, he was forced to appear in front of officials of the
Central Bureau of Police to attempt to justify his project. Chief among their
concerns was the effect that the air pressure might have on the organs of the
delicate female body, though it appears that they were also concerned about
the moral implications of a man and woman being alone in a balloon
together. When questioned as to … what would happen if the woman was to
lose consciousness, Garnerin replied that he did not expect anything untoward
to occur … Unsatisfied with Garnerin's responses, the police issued an
injunction against him, forbidding the ascent … Garnerin refused to accept
the decision … and the injunction was eventually overturned … The balloon
trip passed without incident and the journey ended at Goussainville about 30
kilometres (19 miles) to the north of Paris. … There was fervent press
interest in the beautiful young girl for a few days, but her fame did not
endure. Shortly afterwards, on 10 November 1798, Garnerin's future wife
Jeanne Geneviève Labrosse was also taken up in his balloon. Subsequently
both his wife and his niece Élisa Garnerin became well known for their
parachuting feats and Madame Blanchard was celebrated for her solo
ballooning, relegating the less impressive exploits of Citoyenne Henri to a
footnote in history.” [4]
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1811 Wilhelmine Reichard
Wilhelmine
Reichard,
Germany’s first female balloonist, was
married in 1807 to chemist and
physicist Johann Gottfried Reichard
who made his first flight in a selfconstructed gas balloon from Berlin in
1810, making him the second person to
fly in a gas balloon in Germany.
On 16 April 1811 Reichard
made her first solo balloon flight,
Wilhemine Reichard
starting in Berlin. She reached a height
of more than 5,000 metres (16,000 ft)
and landed safely in Genshagen, 33.5 kilometres (20.8 miles)
from her starting point.
“… her first solo flight [on 16 April 1811], … was not the first
solo flight by a woman in Germany; the Frenchwoman Sophie Blanchard
had previously made a flight in September 1810 … Reichard's third flight
in 1811 reached a height of approximately 7,800 metres (25,600 ft). Due
to the altitude she lost consciousness and her balloon crash-landed in a forest;
badly injured, she was rescued by local farmers … Her last flight was in
October 1820, starting in Munich at the Oktoberfest, which was held on the
10th anniversary of the first Oktoberfest.” [5]
1826 Margaret Graham
Margaret Graham was the first
British woman to make a solo balloon
flight. She married pioneer balloonist
George Graham, with whom she first flew
on 2 June 1824 when he made an ascent
from White Conduit Gardens in Islington,
London. They had three daughters, who
would later also make balloon flights with
her from about 1850 onwards.
On 28 June 1826 Mrs Graham and
a woman named Jane Stocks were due to
ascend from White Conduit Gardens. However, Jane Stocks
declined and the flight became the first solo by a British female
pilot. Margaret's career as a balloonist lasted for more than
thirty years in total.
“In 1827, George Graham was taken to court for debt …
Margaret testified on his behalf, stating that the cost of making the balloon
far exceeded the price for which her husband's creditor, a Mr Brooker,
proposed to sell it, and also claiming that the balloon was not his property.
On 7 August 1850, a balloon in which Mrs Graham was
travelling caught fire following its descent near Edmonton, London, but she
survived the accident. In the same year, she made the first night-time ascent in
a balloon that had been undertaken by a woman, in a balloon launched from
Vauxhall Gardens. In 1851, she and her husband made a commemorative
flight during the Great Exhibition.” [6]
1878 Mabel Harrington
In
1878
American
Charles F. Ritchel built a flying
machine which was a handpowered airship. A drive gear
turned a small propeller to power
the machine; it could be also
moved to steer. Ritchel was too
heavy to fly the airship,
however, it was successfully
Ritchel’s Flying Machine
demonstrated, first by a young
woman (Mabel Harrington) inside one of the large exhibition
halls at the Centennial Exhibition in Philadelphia on 12 June
1878. It was the first flight of a person-carrying dirigible in
America. [see article in Dirigible 72 Summer 2014]
Wikipedia makes no mention of Mabel and it is Ritchel
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himself who gets all the credit: “Ritchel designed and built a small, oneman dirigible powered by a hand crank. The aircraft consisted of a brass
frame put together at Folansbee Machine Shop in Bridgeport, Connecticut.
The frame was hung beneath a cylindrical, rubber gas bag manufactured by
the Goodyear Tire and Rubber Company in Naugatuck. A small propeller
drove the craft and could be moved left and right for turning. The craft could
reach a height of 200 feet (61 m).” [7]
1878 Mrs Nellie Dixon
Cromwell
Dixon
began building his first
airship when he was eleven.
In 1878 at thirteen he built a
Cromwell Dixon’s Sky Cycle
‘Sky Cycle’ and made
several successful flights in it. Even his
mother, Mrs Nellie Dixon, tried flying the
pedal- powered dirigible. There is a photo
extant of the event showing her pedalling
through the air in her button shoes, floorlength dress, and large hat.
“Cromwell Dixon … was a teen dirigible
pilot and the first person to fly in an airplane across
the Continental Divide … he was dubbed "the Mrs Nellie Dixon
youngest aeronaut in the world" [aged 14] when he and Cromwell
won first prize for dirigibles in the 1907 International Balloon Race in St.
Louis, Missouri with his home-made, human-powered dirigible he called the
"Sky-cycle." He flew eight miles and crossed the Mississippi River on the
way … On his seventeenth birthday, he flew in a self-made dirigible balloon
over Dayton, Ohio. He continued to show his airships across the United
States and Canada well into 1910.” [8]
1880 Mary “Carlotta” Myers
Mary
Myers
was
a
professional
balloonist,
better
known as “Carlotta, the Lady
Aeronaut.” On 4 July 1880 she was
the first American woman to solo in
a balloon. With her husband she ran
a business of manufacturing and
selling ‘passenger airship balloons’
and high-altitude weather balloons.
They obtained several patents on Mary Myers aka “Carlotta,
the most daring lady
aerial navigation devices and
aeronaut in the world”
promoted these through exhibition
demonstrations at county fairs and town shows. They made
their balloons and related equipment at their “balloon farm” in
Frankfort, New York.
[see back cover of this issue of Dirigible]
“Mary Breed Hawley … married Carl Edgar Myers … a scientist
and aeronautical engineer. … [The couple] patented a fabric for holding
hydrogen gas in a large outdoor balloon and from this they became designers
of floating passenger balloons. … Myers developed an interest in wanting to
become a test pilot aeronaut herself after watching her husband fly
successfully. She decided not to use … "Mary" for her flying performances
and took on the more romantic and exotic stage name of "Carlotta." …
[Her] first flight was from Little Falls, New York, on July 4,
1880 … She rode for about a half-hour some 20 miles to the town of
Stratford, New York. … Myers and her husband set up a successful
business of making and selling hydrogen balloons … [They] not only
designed and made passenger balloon airships, but also built-to-order
balloons. One of their customers was the United States Weather Bureau …
they also made military balloon equipment … ‘The Louisiana Democrat’
newspaper reported on July 11, 1885, that Myers had obtained several
patents pertaining to passenger balloons. Some in particular were guiding and
steering apparatuses for passenger balloons. These were rudder and steering
devices consisting of collapsible parts that could be opened and exposed to the
air currents for navigation. Myers used her inventions in over 150 flights.

The passenger gondola platform [see picture on front cover of
this issue] was described as made of expandable hammock netting
surrounding the passenger. She describes the navigation and steering
capabilities of the airship through the shortening and lengthening of the
gondola hammock netting mesh and a cloth screw propeller that would push
her along like a boat propeller. Another of the steering devices was described
as a 5-foot hoop, like a lady's fan, connected to the balloon platform back by
cords. The interaction of the guiding apparatus was described by Myers as
that of a rudder on a light boat in water, where the balloon itself tipped and
changed its plane level side-to-side depending on the positioning of the hoop
steering device. She describes it as altering the aerodynamics of the balloon
airship. Myers compares the hoop to that of a rudder in the stern of a boat
and as having the same or similar characteristic results. Her passenger
balloon airship could be further manipulated for navigation by stepping on
the edges of the gondola platform and warping the edges.” [9]
Wikipedia also says that: “Myers set an altitude world record
for a passenger balloon, going four miles high (20,000 feet) in a balloon that
held natural gas in its envelope. This accidental flight took place in 1888 in
Franklin, Pennsylvania. She did this without oxygen equipment.” They
obviously haven’t cross-checked their entry for Wilhelmine
Reichard’s third flight in Germany in 1811 – see above!
1896 Melanie Schwarz
In
1896,
David
Schwarz, a Croatian woodmerchant, designed and built
the first all-metal airship in
the world. It is also
remarkable because his wife
played a decisive role in the
construction of a flying
Schwarz’s all-metal Airship

machine. In the first half
century of aviation history there has
been a good number of courageous
and successful female pilots.
However, there are few other
examples of a woman being
involved in the business of building
a flying machine at that time.
“David Schwarz … is known for
creating an airship with a rigid envelope made
David Schwarz with
Melanie his wife and
entirely of metal. . … Schwarz first became
business partner
interested in airships during the 1880s …
while working away from home … he had his wife send him books to while
away the evenings. These included a mechanics textbook … it is not certain
that this inspired him to build his own airship. … like other aviation
pioneers, his project attracted mockery. Nevertheless, his wife Melanie
supported him. Schwarz proposed aluminium, then a very new material, for
construction. … The Russian military attaché … advised Schwarz to
demonstrate his airship in St. Petersburg … He began construction in late
1892, with the industrialist Carl Berg supplying the aluminium and
necessary funding. … Problems arose during gas-filling: on inflation, the
framework collapsed. … In 1894, Carl Berg procured a contract to build an
airship for the Royal Prussian government … Construction began in 1895
at the Tempelhof field in Berlin. … Schwarz did not live to see his [2nd]
airship fly. … On 13 January 1897 he collapsed outside the "Zur Linde"
restaurant in Vienna, and died minutes later from heart failure, aged 44.
… Berg resumed the work with Melanie, Schwarz's widow, and together
with the Airship Battalion they completed the airship with the addition of a
gas relief valve. … on 3 November 1897. Airship Battalion mechanic
Ernst Jägels climbed into the gondola and lifted off at 3 p.m. However, the
airship broke free of the ground crew and … As the ship rose to 510 m
(1,670 ft) the drive belt slipped off the right propeller … Jägels then opened
the newly fitted gas release valve and landed safely but the ship turned over
and collapsed and was damaged beyond repair.” [10] [see also article
in Dirigible 51 Summer 2007]

1898 Gertrude Bacon
Gertrude Bacon was an
aeronautical pioneer. She achieved a
considerable number of "firsts" for
women in aeronautics, as well as
making contributions in the areas of
astronomy and botany. Gertrude
popularized aeronautics through her
writing,
and
promoted
both
commercial and popular flying as Frontispiece illustration
from book: Bacon,
fields for women.
Gertrude, 1874-1949:
“…
Gertrude's
father,
John Balloons, airships and
Mackenzie Bacon, was an astronomer,
flying machines,
aeronaut and scientist … Gertrude became her London: T. C. & E. C.
Jack, 1905.
father's scientific collaborator in both astronomy
and aeronautics. She was an original member of the British Astronomical
Association, and a member of the British Association for the Advancement
of Science. … She was the first woman in England to make a proper
balloon ascent with her father, in 1898. A hair-raising balloon flight
occurred on 15 November 1899, when John … and Gertrude Bacon
ascended with Stanley Spencer to observe the Leonid meteor shower from
above the cloud layer. Ten hours later, they landed near Neath, South
Wales, a narrow escape from drifting out over the Atlantic. … Gertrude was
undeterred. In August 1904, she accompanied Stanley Spencer again, this
time in an airship of his designing. As a result, she became the first woman
to fly in an airship. … Through her books, and through public speeches,
Bacon popularized aeronautics.” [11]
1903 Aida de Acosta
Aida de Acosta Root Breckinridge
was an American socialite and the first
woman to fly a powered aircraft solo. In
1903, while in Paris with her mother, she
caught her first glimpse of dirigibles. She
then proceeded to take only three flight
lessons, before taking to the sky by herself.
Aida de Acosta
She persuaded Alberto SantosDumont into letting her pilot one of
his dirigibles and set sail with SantosDumont following below on a bicycle.
“On June 27, 1903, in Paris, when
Acosta was nineteen, Brazilian pioneer aviator
Alberto Santos-Dumont showed her how to Aida de Acosta at the
operate his personal dirigible, "No. 9." …
controls of No.9
Acosta flew Santos-Dumont's aircraft solo from
Paris to Château de Bagatelle … the first woman to pilot any kind of
motorized aircraft, nearly six months before the Wright brothers first flew …
After watching some polo with Santos-Dumont, Acosta climbed back into
the basket and flew the machine back to Neuilly St. James, the entire trip
lasting one and a half hours. [She] is the only person that Santos-Dumont
ever permitted to fly any of his many aircraft.” [12]
1906 Madame Surcouf
Marie
Surcouf
was a renowned aeronaut
who was the first woman
to obtain a sporting
balloon pilot’s licence.
She flew in a hat and
veil. On 23 August 1906
Surcouf performed her
first flight as a pilot,
accompanied by a Miss
Gache, the Secretary of Mdm Surcoufe on the right in the basket
the Aerospace-Club of
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France (ACDF) Women's Committee. It was the first flight of a
female crew. In 1909 Surcouf founded the first Aeroclub for
women, it was called “La Stella.”
“Marie Surcouf … an aerostière and a French feminist activist. …
joined in November 1904 the Aerospace-Club of France (ACDF) … A
new step is taken with the creation of the Women's Committee. It was
founded in January 1906 … A licensed aeronaut pilot on July 28, 1906, it
was on August 23 that Ms. Surcouf performed aboard the "Bengali"
balloon, her first flight as a pilot … Marie Surcouf founded the Stella
women's club on February 10, 1909. … On June 17, 1909, Marie
Surcouf, after [obtaining] her aeronaut's certificate at the Aéronautique-Club
de France, became the holder of the first sport pilot's license awarded to a
woman.” [13]
1909 Princess Blücher
An
International
Balloon Race was organised in
1909 by the Aero Club of the
United
Kingdom
at
Hurlingham in England. There
were three German entries,
one
Belgian,
and
ten
Princess Blücher
competitors on behalf of the
United Kingdom. One English balloon, named Valkyrie, was
piloted by C. F. Pollock. Passengers were Hon. Mrs. Assheton
Harbord, [of whom we shall hear more later] H.S.H. Princess
Blücher, H. Adderley and B. H. Barrington Kennett.
“Princess Evelyn Fürstin Blücher von Wahlstatt, diarist and
memoirist, wrote a standard account of life as a civilian aristocrat in
Germany during World War I. … Princess Blücher was an Englishwoman,
the daughter of Frederick Stapleton-Bretherton … On 19 August 1907,
she married Gebhard Blücher von Wahlstatt, the fourth Fürst (Prince)
Blücher … an Anglophile descended from the great Prussian General-FieldMarshal Gebhard Leberecht von Blücher …” [14]
1909 Marie Marvingt
French balloonist Marie
Marvingt
ascended
as
a
passenger in a free-flight
balloon for the first time in
1901. On 19 July 1907, she
piloted one. In September 1909,
she made her first solo flight as
a balloon pilot. On 26 October
Marie Marvingt
1909 Marvingt became the first
woman to pilot a balloon across the North Sea and English
Channel from Europe to England.
“Marie Marvingt … was a French athlete, mountaineer, aviator
and journalist. … the first woman to climb many of the peaks in the French
and Swiss Alps. She was a record-breaking balloonist, an aviator and
during World War I became the first woman to fly missions during conflict
as a pilot. She was also a qualified surgical nurse, was the first trained and
certified Flight Nurse in the world, and worked for the establishment of air
ambulance services throughout the world. … For the flight, [from Europe to
England] her balloon was L'Étoile Filante (The Shooting Star). She won
prizes for ballooning in 1909 and 1910. She earned her balloon pilot's
certificate from the Aero-Club Stella in 1910.” [15]
1909 Miss Muriel Matters

Muriel Matters in Spencer’s
Airship
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To gain attention and
promote the suffrage cause in
1909, Muriel Matters hired an
airship to shower the King and
the Houses of Parliament with
Women’s Freedom League
pamphlets.
“Muriel Lilah Matters was
an
Australian-born
suffragist,

lecturer, journalist, educator, actress and
elocutionist. Based in Britain from 1905 …
When Matters arrived in London she began
doing recitals … recital work was difficult to
acquire … and Matters … soon became
involved with the Women's Freedom League
(WFL) … In early May through to midOctober 1908, Matters was "Organiser in Muriel Matters in the
Charge" of the first "Votes for Women"
basket of the airship
caravan that toured the south east counties of
England. … On 16 February 1909, King Edward officially opened
Parliament for the coming year. As a part of the festivities there was a
procession to the Houses of Parliament led by the King. To gain attention
and to promote the suffrage cause, Matters decided to hire a dirigible air
balloon (similar to a modern-day blimp in appearance) and intended to
shower the King and the Houses of Parliament with WFL pamphlets.
However, due to adverse wind conditions and the rudimentary motor powering
the balloon, she never made it to the Palace of Westminster. Instead,
Matters, beginning at Hendon airfield, hugged the outskirts of London flying
over Wormwood Scrubs, Kensington, Tooting and finally landing in
Coulsdon with the trip lasting an hour and a half in total. With the airship
emblazoned with "Votes for Women" on one side and "Women's Freedom
League" on the other, it rose to a height of 3,500 ft. Matters scattered 56lb
of handbills promoting the WFL's cause and … Her balloon tactic made
headlines around the world. …” [16]
[see also article in Dirigible 82 Autumn 2017]
1912 Mrs Assheton Harbord
The Hon. Mrs Assheton
Harbord was the first lady to obtain
an Aeronaut’s Certificate in the UK
(No.16 in May 1912). In 1906 she
went to see friends making a balloon
ascent, and they suggested she go
with them. When she returned to
earth she was an enthusiastic
aeronaut who made nearly two
hundred voyages including four
Mrs Assheton Harbord in
across the English Channel.
Wikipedia’s only mention of the basket of ‘Nebula’ at
Chelsea in 1907
Mrs Assheton Harbord is on the page
detailing the family of the Hon. Charles Rolls but she can be
found in Grace’s Guide.
“… She has made four voyages across the Channel, and has had a
number of thrilling escapes, notably when the car of the balloon, which was
her own, on reaching the Continent, bumped on the ground, owing to a storm,
and threw out its unlucky occupant." I can claim, therefore," humorously
remarks Mrs. Harbord, "to be the only woman who has landed on the
Continent on her head". … The Aero Club has awarded the "Mortimer
Singer Plate" to the Hon. Mrs. Assheton Harbord, who made a journey of
78 miles in a balloon on September 11th last. The Plate was presented by
Mr. Mortimer Singer for the longest balloon trip during the months of July,
August and September.” [17]
1925 Hilda Margaret Lyon
Hilda Margaret Lyon MA.,
MSc., AFRAeS. graduated with a
mathematics
degree
from
Newnham College, Cambridge in
1918. In 1925 she joined the Royal
Airship Works, Cardington to work
on the stresses for the airship R101.
Hilda was one of the scientists who
showed that the famous R100 and
R101 airships, thought at the time
Hilda M. Lyon
to be the last word in streamlining,
were based on a false understanding of the wind tunnel tests.

“Hilda Lyon was a British engineer who invented the "Lyon
Shape", a streamlined design used for airships and submarines. … After
graduating, Lyon took an Air Ministry course in aeroplane stress-analysis
and then obtained a job as a technical assistant. She saw no prospect of
promotion or more responsibility "for a woman mathematician" in this job,
so she and her sister quit their jobs and went to Switzerland for six weeks.
… In 1918, Lyon worked as an Aircraft Technical Assistant for SiddeleyDeasy. She moved to George Parnall & Co. in 1920. … Around 1922,
Lyon was admitted as an Associate Fellow of the Royal Aeronautical
Society. From 1925 onwards, she was a member of the technical staff at the
Royal Airship Works in Cardington, helping to develop the R101 rigid
airship through her work on aerodynamics … In 1930, Lyon was awarded
the R38 Memorial Prize by the Royal Aeronautical Society for her paper
"The Strength of Transverse Frames of Rigid Airships". It was the first time
that any prize of the Society had been won by a woman.” [18]
[see also articles in this issue of Dirigible]

2018 Blimp pilots
Not many airships operate in the world today; only 128
people are qualified to fly airships in the U.S. Four of them are
shown here.

Airship Pilot Taylor Laverty

1929 Lady Grace Drummond-Hay
In 1929 Grace Hay
Drummond-Hay, a British
journalist, was the first woman
to travel around the world by
air (in the Graf Zeppelin
airship). Although she was not
an
aviator
herself,
she
contributed
to
the
glamour
of
Lady Drummond-Hay in the
Graf Zeppelin’s control car
aviation and general knowledge
of it, by writing articles about
her aerial adventures for US newspapers in the 1920s and ‘30s.
“Though well known in the late 1920s and early 30s, Lady Hay
Drummond-Hay has been largely forgotten. Her name is mentioned in a
number of books on the history of Zeppelin flights, but no major biography or
other significant document has been written about her life.” [19]
1930s Letitia Chitty
Letitia Chitty was an English
woman who gained great respect as a
structural analytical engineer. Her
early career focused on analysing the
stresses of airframes, airships and civil
engineering structures, initially with
the Admiralty Air Department and
after graduating, at the Air Ministry.
During the 1930s, she was part
Letitia Chitty
of a group which analysed the crash of
the airship R38, and published various Air Ministry papers on
stresses and strains on airship structures. She was an early
member of the Women’s Engineering Society.
“Letitia Chitty achieved several firsts for women engineers,
including becoming the first female fellow of the Royal Aeronautical Society
and the first female recipient of the Telford Medal. … spotted as a talented
mathematician … was recruited as a teenager to do war work with Alfred
Pippard at the Admiralty Air Department. … Her early career focused on
analysing the stresses of airframes, airships and civil engineering structures,
initially with the Admiralty Air Department and then, after graduating, at
the Air Ministry with Richard Southwell and Alfred Pippard. … moved to
Imperial College in 1934 where she remained for the rest of her career,
initially specialising in structural stresses in aircraft. During the 1930s, she
was part of a group which analysed the crash of the airship R38, and
published various Air Ministry papers on stresses and strains on airship
structures. She was an early member of the Women's Engineering Society.
… World War II work included research into stresses in submarine hulls
under shell attack, extensible cables and pulley blocks for barrage balloons,
for the Director of Scientific Research of the Admiralty and the Ministry of
Supply. … She was the first female Fellow of the Royal Aeronautical
Society (FRAeS), the third female Corporate Member of the Institution of
Civil Engineers … ” [20]

Airship Pilot Kirsten Arambula

In the UK, just 15.8 percent of engineering and
technology undergraduates are female. Compare this to India,
where over 30 percent of engineering students are women. The
UK also has the lowest percentage of female engineering
professionals in Europe, at less than 10 per cent, while Latvia,
Bulgaria and Cyprus lead with nearly 30 per cent. I can’t find
any figures for female airship engineers. There is need for a
concerted effort among schools, teachers, parents, industry,
government and academia to encourage young women to
become engineers. ♣
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SIR GEORGE CAYLEY’S STEAM POWERED AIRSHIP 1837
By Daniel Ridley-Kitts M.B.E.

Sir George Cayley (1773 -1857) the 6th Baronet of Brompton Hall, Scarborough, Yorkshire, and
sometime member of Parliament for that town, is rightly regarded as the “Father of Aeronautics” with his
prophetic and scientifically-based studies into the principles governing mechanical flight. At the age of
twenty-six he caused to be engraved on one side of a silver disc the diagram of forces acting on an aerofoil
necessary to achieve heavier than air flight, whilst the obverse showed the plan of a practical flying machine
with the date 1799. This visionary object now resides in the Science Museum collection in London, a fitting
testimony to his brilliance in explaining the fundamentals on which all other developments of flying
machines during the 19th century were based.
Over the next fifty years Sir George Cayley undertook
exhaustive studies into the theory of flight including the design
of aerofoils, streamlined bodies, the application of mechanical
power, and methods of propulsion. At his Yorkshire home he
built a succession of highly efficient gliders including a triplane glider during 1843 that took a ten year old boy aloft for a
brief flight. This was followed in 1853 by a large monoplane
glider, which, manned by his own coachman, made a
successful gliding flight of almost 900 feet across a shallow
valley on his estate.
Although the bulk of his work was devoted to the
heavier than air machines he also on two occasions gave his
attention briefly to the problem of the dirigible airship. His first
excursion into this field followed the publication of a paper
entitled On Aerial Navigation which appeared in Nicholson’s
Journal of Natural Philosophy, Chemistry, and the Arts in
1810. In this paper, amongst observations on heavier than air
machines, he suggests the utilisation of the hot air principle to
further the development of powered aerial navigation.
Cayley’s initial design for an airship, proposed a little
later in 1816, was for a hot air aerostat some 300 feet in length,
with a beam of 90 feet and an overall height of 145 feet. Based
on his studies of solids of least resistance, the form of the
envelope followed a streamline shape, where he took the lines
of a trout to represent the most efficient shape for a solid body
moving in air as in water. Details of this first proposal are
sketchy, but it seems to be based on the semi-rigid form, and
incorporated compartmentalisation of the envelope in order to
limit the loss of buoyancy in the event of a tear developing in
the fabric. He also makes reference in this early essay to the
possibility of employing a Boulton and Watt steam engine as
prime mover.
Interestingly, there is a little known reference during
1820 to Cayley flying a model airship for a distance of 141
yards, with the event being recorded as a scratched inscription
on the door jamb of his still extant hexagonal workshop (Grade
II listed) at Brompton Hall, which reads “Yds 141 C.G.1820”
complete with a drawing of the airship and gondola.
Later in 1837 Cayley again turned his mind to airship
design, reiterating his ideas in another paper published in
Mechanics Magazine in which he stated that “on a large scale,
balloon floatage offers the most ready, efficient, and safe
means of aerial navigation”.
Cayley’s “Improved Navigable Balloon”, this time
utilising hydrogen gas as the lifting agent, is perhaps familiar
to us as an oft-repeated illustration in books concerned with
early aviation pioneers and shows an ovoid formed balloon
demonstrating two methods of propulsion. The first method
shown in the bow-on view illustrates two five-bladed airscrews
mounted above the gondola, whilst the side elevation shows
eighteen wing form articulated surfaces as a means of
propulsion. These are shown mounted nine to each side, and
described by him as “oblique wing waftage” that were required
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to “heel up and down in a reciprocating manner in the
imitation of bird-flight”. Cayley’s own stated preference
regarding propulsion was for “the more uniform action of the
whirling vanes” as he referred to the operation of the
propellers.
In the illustration an extremely large boat-shaped
gondola is shown suspended below the envelope, affording
ample accommodation for crew, passengers, engines and
freight, with a funnel at the extreme stern, as this second
airship design was also intended to be propelled by steam
power.
In examining Cayley’s drawings one should consider
these as being merely diagrammatic sketches rather than scale
drawings. As, for instance with, the diagram of the “Navigable
Balloon” of 1837, here the length of the envelope is given as
432 feet, whilst the height of the airship scaled from this
diagram gives a result of over 300 feet, which is plainly
excessive and impractical. Again the scaled length of the boatshaped gondola is about 200 feet, which would equate with the
length of the gun deck of a 74 gun ship of the line of the
period, and it would seem equally unlikely that Cayley would
have seriously considered constructing either a gondola or
airship of that size. In addition, the scaled diameter of the
airscrews from the drawing is over eighty feet, which again is
an unrealistic size.
Cayley’s 1837 proposal also incorporated the use of a
steam engine as the prime mover, however if we review the
type of engine available to him at that period we can only
consider that he was optimistically expecting that lighter
engines than those at his disposal would become available
within a few short years. Steam engines of the period were
massive affairs, with for example the famous Rocket built by
Stephenson for the 1829 Rainhill trials weighing in at six tons,
with a boiler pressure of about 50 lbs/ sq inch. However by the
late 1830s great strides were made in steam engine design with
substantially higher boiler pressures being achieved affording
higher output in terms of horse power. An example of this
progress is shown in the same year of the 1837 design when
I.K. Brunel’s paddle steamer the Great Western instituted a
regular trans Atlantic passenger service from Bristol to New
York in the record time, for the period, of nineteen days. The
Great Western was powered by a two cylinder Maudslay side
lever steam engine of 750 indicated horse power giving a speed
of 8.5 knots, with her success perhaps encouraging Sir George
in pursuing the idea of utilising a light steam engine to realise
the dream of manned flight.
The ageing Baronet was in correspondence with, and
encouraged the much publicised work of John Stringfellow and
William Henson, who built and flew steam-powered
monoplane and tri-plane model aircraft successfully in the
1840s. Stringfellow in particular was responsible for building
the small and efficient light steam engines used in these
experiments.

Later in 1852 the Frenchman Henri Giffard successfully
built and flew a steam driven airship of 88,000 cubic foot
capacity powered by an engine of his own design that delivered
3 h.p. for a combined weight of engine and boiler of 350lbs,
giving a power to weight ratio of 117 lbs/h.p. Giffard was able
to effect a degree of control against the wind, in one flight
covering seventeen miles, but due to the low power employed
he was unable to return to the point of departure. Despite the
marginal performance of his craft Giffard would make
Cayley’s vision of a steam powered airship a reality albeit on a
smaller scale.
Returning to the Cayley airship design of 1837, if we
were to extrapolate from the drawings we could calculate that
the total gas capacity would be in the order of 3,000,000 cubic
feet of hydrogen, which would afford a gross lift of 87 tons,
but as stated previously it is extremely unlikely that Cayley
ever intended building a craft of this massive size. From the
forgoing information we could speculate and reconstruct a
more practical and perhaps accurate version of Cayley’s
aerostat that would better reflect his intentions had he realised
the design during say 1837- 1845.
A possible design scenario for such a hypothetical
aerostat could be as follows. The ratio of beam to length shown
in the original drawing is 3.6:1, using this ratio an envelope of
150 ft in length x 35 ft in diameter would give a capacity of

100,000 cubic feet of hydrogen, imparting a total lift of 3.0
tons, making it similar in size to Giffard’s dirigible. It is likely
that Cayley would have introduced a keel girder, as used by
Giffard, below the envelope suspended by extensive rope
netting in order to spread the load of the wooden gondola of
perhaps 30 feet in length containing the crew and steam engine
of perhaps 10 to15 h.p. complete with boiler weighing around
560 lbs giving a power to weight ratio of 56 lbs/h.p. and
utilizing Naphtha as liquid fuel in place of the heavier coal.
The airscrews would have been made from canvas on a
wooden frame, and could be up to 15 ft in diameter, shaftdriven through bevel gearing, rotating at 150 -200 r.p.m. and
“handed” to rotate in opposite directions to counter the effects
of torque, as recommended by Cayley. He also proposed the
use of swivelling propellers to aid manoeuvrability similar to
those used on early British Naval airships.
In order to minimise the fire hazard the engine room
would need to be suspended perhaps 25 feet or so below the
envelope, whilst the engine exhaust stack would be angled
downward from the rear of the vessel and fitted with gauze
mesh filters as a safety precaution against sparks.
There does not seem to be any reference to the
provision of a ballonet for the purpose of maintaining envelope
pressure and allowing for expansion of the gas, or for trimming
the ship to descend or rise, although Cayley would have been
aware of this aspect of operating balloons. A sail type rudder is
shown at the rear of the type employed by Giffard, whilst the
only apparent aid for controlling ascent or descent is an
articulated horizontal flat surface set at the stern, together with
the use of sand and the valving of gas to aid control in the
vertical component. Had Sir George pursued this aspect of his
aerial experiments, and had sufficient funds been available,
such an airship could possibly have been built a decade before
Giffard’s attempt, but this was not to be, and the honour of
achieving powered flight is rightly awarded to the Frenchman.
We can conclude that Sir George Cayley’s plans for his
“Navigable Balloon” were intended only to be a concept rather
than a practical flying machine, but this in no way detracts
from his brilliant pioneering work in the field of aerial
navigation or the wide ranging and incisive scope of his
vision.♣
(Drawings by Daniel R. KItts)
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WHEN THE BALLOON WENT UP – Part 2
The wartime experiences of Ensign Francis S. Clark (and some of his compatriots)
By Lorne Bohn

The following is condensed from a large quantity of material which belonged to WW1 US Navy
balloon pilot, Ensign Francis S. Clark. The material not only provides insight into the war experience of
Ensign Clark but also contains ephemera and a large number of letters written both before and after the war
which provide insight into his personal life. The photographs were developed from negatives which were
found in the grouping and in some cases cannot be positively identified.
Beginning work each day was no easy matter for a
balloon pilot particularly at sea. The unmanned balloon would
sometime behave erratically above the destroyer and it was not
uncommon for the pilot to get dunked in the Atlantic in the
process of balloon handling. The pilot would board the kite
balloon basket each morning before daylight. He would clip a
boarding line to his parachute harness and four seamen would
hoist him, seated in a boson’s chair, up to the balloon. Wet or
dry the pilot would spend the whole day aloft in the balloon.
Because of the balloon’s appearance, difficulty in handling at
sea and its movement, the crew often referred to it as the
“rubber cow.” Returning to the ship involved the reverse
process which was further complicated by the risks involved
with darkness and the weariness of the crew.

Preparing an observation balloon for launch from an unknown
destroyer. [WWI - 1914 - 1918, USA Recruiting Film: United
States Destroyers In The War] For information about the Public
Domain collection, contact info@footagefarm.co.uk

In 1917 the USS Ericsson (DD 56) became the first U.S.
Navy warship to fire a torpedo in the war at a German U-boat..
After the United States declared war on Germany on 6
April 1917 thus entering World War I, Ericsson was prepared
for overseas duty. On 7 May, Ericsson sailed from Boston with
Tucker, Rowan, Cassin, Winslow and Jacob Jones for
Queenstown, Ireland, where they arrived on 17 May. Ericsson
began patrol duty in the war zone and almost at once came
upon a surfaced U-boat shelling two sailing ships. She opened
fire, forcing the submarine down and preventing further attack,
then picked up 37 survivors of the sailing ships. She continued
on patrol and escort duty and on 28 September, at night,
sighted a surfaced submarine, at which she fired. Ericsson
dropped depth charges, but before she could carry out her plan
to ram the German U-boat, she lost contact in the darkness.
Ericsson continued to sail out of Queenstown on patrol
and escorting convoys, many times attacking submarines,

14

standing by damaged ships, and rescuing survivors. After June
1918, she was based at Brest, France; and during that
summer, usually sailed about 3 nautical miles (5.6 km) ahead
of convoys, towing aloft a kite balloon used for observation. At
the close of the war, Ericsson was overhauled at Liverpool, but
returned to Brest in time to take part on 13 December in the
welcoming honors rendered for President Woodrow Wilson,
arriving in France on the transport George Washington. On 21
December, Ericsson departed for the United States, arriving at
New York on 8 January 1919. [1]
Submarine warfare was new in WWI and it was
uncertain as to the most effective way to utilize destroyers. At
first they were given areas to patrol either singularly or in pairs
and they simply escorted merchant ships safely to their
destination. The chances of them encountering an enemy
submarine were remote and this was judged an ineffective use
of resources. The real danger that merchant ships faced was
attack when crossing the Atlantic. To combat this threat, they
began joining convoys and by the Summer of 1917 and at the
urging of commanders such as Admiral Sims, Commander of
the US Naval Forces in Europe, merchant ship convoys were
protected by flanking Navy destroyers. This proved to be a
game changer in that it not only reduced the number of targets
but also allowed the U-boats themselves to be attacked.
At first destroyers were only armed with deck guns and
torpedoes but by the end of the war they were retrofitted with
dual depth charge racks on the stern of the ship. These devices
had Thornycroft depth charge throwers and Y shaped charge
throwers and were capable of dropping and firing a continuous
pattern barrage of 200 lb. explosives around a suspected
submarine position. This made destroyers a formidable weapon
against the submarine attacks.
The Ericcson had a distinguished career but even with
these technological advances in anti-submarine warfare
mishaps still occurred.
“On 19 August, 1917 the destroyers USS Trippe, USS
Rowan, USS Jacob Jones, USS Shaw, USS Wainwright and the
USS Ericsson were escorting a US Army convoy to St. Nazaire,
France when at 1:15, the Jacob Jones reported a periscope
sighting. At 1:34 the Ericsson dropped a depth charge and
nothing further was seen. This incident is an example of the
extreme nervousness ship’s crews experienced during these
tense times of war. On 20 August at 8:17 a.m one of the
transports, the USS Finland, opened fire with her stern gun.
The Rowan and Trippe rushed to the spot and both dropped
depth charges. The transports began firing in multiple
directions as two French aeroplanes flew over the convoy. USS
Shaw was narrowly missed by the firing and shrapnel landed
within 200 yards. On later examination it was felt that the
ships had been firing at schools of porpoises and the incident
became known as the ‘Battle of Bell Ille.’ It was an example of
how easily crews could be fooled into thinking submarines
were attacking a convoy.” [2]

An undated
diagram found
among Clark’s
papers that
depicts a
convoy
encountering a
U-boat and a
diversion
caused by a
sighting of
‘black fish’.
The note about
the ‘matches’ is
testament to the
cramped
conditions of
the Ward Room
from which he
operated.

As previously noted, after June 1918, USS Ericsson was
based at Brest, France and during that summer, usually sailed
about 3 nautical miles (5.6 km) ahead of convoys, towing aloft
a kite balloon for observation. The following report details a
typical patrol:

US Naval Air Station, Brest, Finisterre, August 20, 1918
From: Ensign F.S. Clark, USNRF : To: Commanding Officer
Subject: Report on kite balloon patrol with the USS Ericsson from
August 20 to August 26 inclusive.
1. Ensigns F.S. Clark, E.F. Close, H.C. Harris and E.S.
Kent, left this station on August 20, 1918, with a crew of six men
for a six-day patrol with Kite Balloon A734 on the USS Ericsson.
From the time the Ericsson left her moorings in front of the kite
balloon hangar at this station until her return, a total of 122¼
hours elapsed. During that period the balloon was piloted 76⅔
hours. The Ericsson left her moorings Tuesday evening at 6
o’clock, allowing only two hours flying before the approach of
darkness. She returned to her moorings Sunday evening at 8:15.
The number of hours the balloon was piloted each day follows:
Tuesday, 2; Wednesday, 15; Thursday, 15½; Friday, 15½;
Saturday, 16; Sunday, 12½. The trip was attended by unusually
favourable weather for flying, Only one hour being lost because
of weather conditions on the last day of the patrol when a
threatening squall came up while pilots and observers were being
transferred.
2. One of the outstanding features of the trip was the
small amount of gas used. Kite Balloon A734, which had been
out on an experimental control patrol with the USS Sigourney the
Sunday before, had not been topped up since the previous
Saturday night. Deducting the amount of gas that was used in
topping up the first night (12 bottles), which would not have
been necessary had she been taken from the hangar full of gas,
only 41 bottles were used. From a gas consumption viewpoint,
the light winds that prevailed were favourable; but relatively high
temperatures and continuous fluctuations from cloudy and foggy
weather to sunshine were not favourable to economy of gas.

3. As we were clearing of the harbour on Tuesday
evening, a low-lying fogbank drifted in from the sea. It was
noticed that the balloon was plainly visible in the sunshine and
above the fog, and at 7:30 permission was requested to send up a
pilot and observer. The balloon was sent up at 7:35. Before she
had reached 700 feet, the masts of the convoy which was
invisible from the bridge were sighted projecting above the fog.
And ten minutes later the entire convoy was sighted through a
hole in the fog, which had by that time begun to clear away. This
was twenty minutes ahead of the time the convoy was sighted
from the bridge.
4. A radio dispatch that a submarine had been sighted in
the rear of the convoy and the sound of exploding depth-charges
made it necessary to send the balloon up without a moment’s
delay at 8:45, when she had been hauled down for topping up.
The observer had been removed but Ensign Harris, who was
piloting the balloon, was forced to remain aloft until 9:35, when
all the excitement abated. Bright moonlight prevailed at the time,
but Mr. Harris was unable to make anything out on the surface of
the water, except in a narrow path of light between the moon and
the balloon. The Ericsson dropped five depth-charges in a locality
where the splash of shots from one of the other destroyers was
observed against the horizon from the bridge. Mr. Harris said he
was able to observe objects from the deck of the ship, against the
horizon, at a much greater distance than was possible while aloft
in the balloon.
5. Although there was light enough to warrant the
commencement of flying at five o’clock Wednesday morning, the
direction of the wind in relation to the course of the ship made it
inadvisable to haul the balloon down until ten minutes after six.
Cloudy weather prevailed throughout the day, though at times it
was hazy and slightly foggy nothing of moment was observed
from the balloon or the bridge. ♣
[1] https://en.wikipedia.org/wiki/USS_Ericsson_(DD-56)
[2] www.corkshipwrecks.net/ussericssondd56.html
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‘FISH’ VERSUS ‘HAWK’
Reprinted from THE LONDON MAGAZlNE No.79. - VOL. XXXVIII - 1917

… Less frequent, but by no means exceptional, are the engagements between submarines and aircraft.
Indeed, what, is believed to have been the first Zeppelin the destruction of which was directly due to the
attack of war vessels, was brought down on May 4th 1916, by a submarine commanded by Lieutenant –
Commander F. E. B. Feilmann. The circumstances of this curious naval engagement ought to astonish many
people when they are fully revealed. Not even the most daring novelist had imagined a boat rising from the
depths of the sea to vanquish a vessel of the air; the reverse was generally anticipated.
The late Sir Hiram Maxim, long before the war,
predicted that advantage would be taken of the power of seeing
below the water possessed by aircraft when travelling at a
height above the sea. On several occasions in the war, both
airships and aeroplanes have found submarines in this way and
dealt with them. The sea-hawk, that is to say, had often
discovered the quarry in the waters, but in the instance referred
to it was the fish that killed the bird!
On the date mentioned, Zeppelin L7 was employed on
scouting duty for the German Navy off the coast of SchleswigHolstein, a few miles south of the spot in which the enemy
ships were first sighted at the Battle of Jutland. The same light
cruiser squadron which sighted the Germans on that occasion
was patrolling in the locality, under the command of
Commodore E. S. Alexander-Sinclair, and two of its vessels,
the flagship Galatea and the Phaeton, Captain J. E. Cameron,
opened fire on the Zeppelin.

humble coasting collier, the Franz Fischer, were startled by the
sound of a Zeppelin above them in the darkness, and a second
or two later their little craft was blown to atoms by an
explosive bomb from the raider which struck the collier full
amidships. L7, however, seems to have been given no chance
to get into a bombing position. She was promptly attacked by
the light cruisers, and "seriously damaged," according to the
official report.
Now comes the amazing part of the story when the
airship, injured, but not vitally, had managed to escape from
the fire of the British cruisers, and was making for home, she
was observed by a submarine, whose commander had been
commended for his work in contact with the enemy ships
during the action in the Bight on August 28th 1914.
At the earliest moment, he opened fire from his boat on
the Zeppelin. The range may have been less than that at which
the cruisers attacked earlier in the day; in any case, the shells
from the submarine took effect, the airship was destroyed, and
fell into the sea with the loss of the greater part of the crew.
Seven of the Germans on board, however, were rescued by the
submarine, and were brought to England in her. A German
cruiser which was met on the return journey attacked the boat,
and injured her slightly, but she made her base "in safety" – the
first submarine to have "bagged" an enemy airship. … ♣

On one occasion a British submarine fired at, and succeeded in
damaging, a Zeppelin. By the time the official story reached the
German newspapers one submarine had increased to four and the
airship had taken revenge by bombing one of our underwater boats.

On such a bright spring day, the body of the huge
airship, glistening in the sun, must have presented a brilliant
spectacle to the crews of the vessels beneath it. The keenness
to get the anti-aircraft-guns into action may be imagined, not
only to bring down the monster, if it was at all possible, but
also to prevent it from starting bombing. Only a few weeks
before, during one of the raids on England, the men in a
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A British submarine picking up survivors of a Zeppelin crew after having
brought down the airship. Before the war it was generally anticipated
that aircraft would be useful against submarines, but not even fiction
writers had imagined that the day would come when the “fish" would
bring down the “hawk."

LIZARD PENINSULA WAS HOME TO WW1 AIRSHIP BASE
From The Packet, Helston, Cornwall Saturday 18th January 2014
Found at: www.blimpinfo.com/airships/did-you-know-the-lizard-peninsula-was-home-to-a-world-war-i-airship-base

As the anniversary of the outbreak of the Great War approaches, The Packet looks back at how an
airship base near Mullion played a key role in defending shipping from the German submarine threat. Royal
Naval Air Station Culdrose opened in 1947 and since then has been the centre for airborne anti-submarine
warfare training and operations in the Fleet Air Arm operating now with Merlin MK 2 helicopters. Too late
to see action during World War 2, RNAS Culdrose was not the first Royal Naval Air Station in the area to
specialise in this specific task. Thirty one years previously, during World War 1, RNAS Mullion was
commissioned five miles away from the present Culdrose site in 1916.

German U boats at the time were having great success
sinking Merchant vessels and Royal Navy Warships in the
English Channel. So the decision was taken to use airships for
anti-U-boat patrols and RNAS Mullion was established on the
Lizard. Originally called ‘Lizard Airship Station’, 320 acres of
the Bonython Estate soon became a large wartime industrial
complex, with accommodation blocks, gas storage tanks,
processing plants, workshops and two vast airship hangars that
towered over the Cornish countryside.

Its strategic position ensured it was well located in the
battle against the German threat. RNAS Mullion became
central to anti-submarine operations off the Cornish coast and
the South Western approaches throughout the war. Airships
proved a formidable deterrent against U-boats while
performing reconnaissance, patrolling, mine-hunting and
convoy escort duties.
At this time the Royal Naval Air Service operated all
airships across Britain and the first to operate at Mullion were
the Coastal Class non-rigid type. They were constructed with a
gondola for the crew and a ‘Tri-lobe balloon’, of 170,000 cubic
feet of hydrogen. Coastals provided the nucleus of airships
from the Lizard and had a crew of five with an armament of
four machine guns and a small number of bombs or depth
charges. Their open, unheated cockpits were uncomfortable;
crew members resorted to walking around the outside on the
grab-rails to stretch their legs. In winter, crews risked frostbite
and hypothermia. Often ground handlers would have to lift

crews from their cockpits after patrols; some lasting over 15
hours at a time.
Other airship types were developed throughout the War
but the most successful were the Coastals. Often described as
‘The darling of the Airship Service’ C-9 operated from Mullion
and chalked up one confirmed and three probable U-boat kills
during her long career. She entered service in June 1916 and
was struck off in September 1918; completing 3,720 flying
hours and covering over 68,200 miles. It was claimed that in
her 805 days of service she never missed an assigned patrol.
While most patrols made no enemy sightings, another
airship C-22 also from Mullion reported an attack in February
1917 after being alerted that a steamer had been torpedoed
earlier. Carrying out a sweep of the area Flight Sub Lieutenant
Charles Sydney Coltson spotted a submarine surfacing.

“When the conning tower was above the surface and the
hull visible, she must have spotted us and began to submerge
again. I altered course towards her and opened out to full
speed. I got to the spot and dropped one bomb which fell ahead
of her and failed to explode.
“I put my helm hard over and released my second bomb
scoring a direct hit on the conning tower of the submarine.” C22’s crew reported a large quantity of oil on the surface and
numerous bubbles. Nothing further was seen of that U-boat.
Coltson stayed in the area for a further two hours with no sign
of the submarine which was credited to his airship. Flt Sub Lt
Coltson received the Distinguished Service Cross (DSC) for
his service at Mullion. In all four DSCs, three Distinguished
Service Medals (DSMs) and nine Mentioned in Dispatches
were awarded to the sailors of Mullion.
RNAS Mullion closed in the summer of 1919 after
hostilities ended, the airships were decommissioned and the
land returned to its owners. Today evidence of Royal Naval
Air Station Mullion can still be detected. Six vast wind
turbines act as a convenient landmark for the site.
Most of the airship station is now largely overgrown,
but the hangar floors along with huge heavy concrete blocks
that once supported windbreaks and hangar doors remain and
are the only evidence to what was the ‘Front-Line’ of the First
World War in Cornwall. ♣
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THE WOMAN WHO DESIGNED SUBMARINES
Hilda M. Lyon’s Technical Contributions to Aeronautical Science
by Nina Baker, DL, BSc, PhD, FIES, HonMWES
Independent engineering historian

Hilda Margaret Lyon MA., MSc., AFRAeS. (1896-1946) was a talented mathematician who became
not ‘merely’ a trailblazing woman in engineering at a time when women were not expected to be engineers,
but also a technical pioneer who contributed significant technological advances during the early days of
aviation. She helped design the ill-fated R101 airship and improved the safety of submarines in the Second
World War. In her own lifetime she was well known but now, some 70 years after her untimely death, her
story is only just beginning to re-emerge into the public arena. She was a remarkable woman and a
significant engineer.
Background
Hilda was born in Market Weighton [mid-way between
Hull and York] in 1896, into a family of farmers and grocers.
She seems to have been the only one of them to have travelled
and lived out of the area. Hilda attended primary school in
Market Weighton and one of her schoolmates told her granddaughter that the teacher had to stop Hilda from answering all
the questions as she knew the answers before the other children
in class had even realised what the question was about!
Educated thereafter at Beverley High School, Hilda
went on to graduate in the Mathematics Tripos i from
Newnham College, Cambridge in 1918 – at a time when the
university noted the exam results as equivalent to the malesonly degree but did not award actual degrees to women.

Hilda Margaret Lyon
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Early Career
Hilda graduated during the final months of the First
World War and started her first job in July 1918, as a technical
assistant at the Siddeley-Deasy Motor Company in Coventry.
She was almost immediately sent to spend six weeks in August
and September with the Air Ministry’s “Criticism of strength
department” ii, this is thought to have been for her to take a
course in aeroplane stress analysis. During the year that she
was at Siddeley-Deasy, the company’s chief designer, Major F.
M. Green (who had been the chief engineer at the Royal
Aircraft Factory), was working on a single-bay biplane which
came to be called the Siskin. The structure was a conventional
one for the time, wood and fabric painted with ‘dope’
(nitrocellulose in those days), but less conventionally the upper
wing had a greater span than the lower one. Within a couple of
years of the Siskin’s first flight the RAF was no longer buying
wooden planes and all-metal was the new specification.
In 1920 Hilda moved to George Parnall & Co, of
Bristol, another aircraft manufacturer. Describing her work to
colleagues in the Women’s Engineering Society in 1944 iii, she
made the point that she might spend a year in detailed
experiments, analysis and design, doing countless complex
calculations with her slide rule, only to have the project
cancelled on the decision of a higher authority. In her first two
jobs she “… was the Stress Office and the Aerodynamics
Department, responsible only to the Chief Designer for my
work and with no assistants to check it”. If one of the more
experienced design staff queried the calculated sizes she would
recheck and then have to find a way to convince him in ‘his
language’ why she was right. She thus “… gradually learned to
speak the engineering language though doubtless with a strong
mathematical accent”. She would later describe herself at this
time as a “country bumpkin” entering a foreign country where
people spoke a different language, but she was intrigued more
by the application of her maths than she had been by pure
theory at university.
During the period 1920-1924 when she was with
Parnall, the company was working on its Puffin, Possum, Pixie,
and the early design of the Perch. Again, Hilda was the
entirety of the stress analysis office, so we can assume that she
was called on to do work on all the planes which were in the
design and test stages during that period.
The Puffin was intended to meet the RAF’s
Specification XXI, for an amphibious fighter-reconnaissance
biplane, with the innovation of one central float. However, the
Puffin turned out to have a number of problems: it was tailheavy and the float initially caused so much spray that the
propeller and radiator were damaged in take off tests. Three
Puffins were built to try out solutions to the problems but, with
no government orders coming in, it never went into production.

In 1922 Hilda was elected an Associate Fellow of the
Royal Aeronautical Society (AFRAeS). Her application form
provided most of the clues for the above description of her
early career but it is also interesting because of the names of
those who proposed and supported her application. Harold
Bolas, the chief designer at Parnalls from 1917-1929, was the
proposer. Hilda Phoebe Hudson was one ‘supporter’ and her
former boss at Siddley-Deasy, Major Green, was the other.
Amazingly, the two Hildas were both maths graduates from
Newnham College Cambridge and for a while they worked
together at Parnalls, although Hilda Hudson left in 1921. It
would seem that they remained friends as Hudson credited
Lyon that year with checking results on a paper of her own.
The Possum was another Parnall experimental plane,
this time mainly of plywood construction with a rather boxy
appearance. This may be the ‘large bomber’ which Hilda
remembered working on but it never got to production. It first
flew in 1923 and a second one was sent to the Aeroplane and
Armament Experimental Establishment at RAF Martlesham
Heath in 1925.
The Pixie, also destined to see only three made, was
designed to enter the Royal Aero Club’s 1923 Lympne Light
Aeroplane Trials for single-seater planes. The idea of the Trials
was to promote private flying and the Pixie came in two
models, one biplane and the other a monoplane. Hilda recalled
working on propeller designs at this time and ruefully said that:
“I learned something about propeller design and
stressing. I remember that we designed two propellers for a
light aeroplane competition, one for high speed and the other
of a slightly smaller pitch for take off. That was of course,
before the days of variable pitch propellers and when the
difference between top speed and take off speed was small
compared with modern standards. The aeroplane won the
speed race with the propeller designed for take off. That
destroyed my faith in my calculations of blade settings but later
I learnt that more expert propeller designers had had similar
experiences.”
The last plane on the drawing boards, before she left
Parnalls in 1925, was the Perch. This was in response to Air
Ministry Specification 5/24, for a two-seat naval aircraft for the
RAF’s advanced training and the Fleet Air Arm’s deck landing
practice and seaplane conversion experience. Yet again it was a
conventional wood and fabric biplane, which flew in 1926 after
Hilda had left but in the end none of the three shortlisted
companies were offered contracts by the government.
Working on her own in these two relatively small
companies had the benefit of early responsibility but it was
clear that there was no advancement possible, so Hilda Lyon
looked around for other opportunities and, in 1925, joined the
Royal Airship Works in Cardington. Here she was in the
‘government team’ (working on the R101) competing with a
commercial team (working on the R100) at Howden a few
miles from her home town in Yorkshire. Ironically she never
did any work at Howden although today, the Heritage Centre
in the town has a nice little display about the airship works and
even sells a booklet about Hilda.
When she started work at Cardington, Hilda became
part of the team of mathematicians and engineers working on
the design of the R101 airship, her particular role being in
stress analysis of the transverse frames. She found the work far
more interesting than that required for biplanes and likened it
to having more in common with the calculations for later
aeroplane structures. Airships had a greater fascination for her
than the old planes had and of course there was the added thrill
of seeing the framing being constructed in the great shed at
Cardington.

Hilda was actually able to have one ‘joy ride’,iv on the
R101’s first flight, when in 1929, after a long wait for ideal
weather, the great airship was towed out of the shed before
sunrise. The airship sat at her mast over the weekend and on
the Sunday crowds filled all the surrounding roads for miles
around to see her fly for the first time.

The R101 on the mooring mast at Cardington

Across the Atlantic
Although the crash of the R101 at Beauvais in October
1930 ended the development of airships in the UK, this was not
immediately evident and this period was the start of a fruitful
period of research for Hilda, who continued to look at their
optimisation. The Aeronautical Journal published her first
paper, The Strength of Transverse Frames of Rigid Airships, in
1930, for which she was the first woman to be awarded the
R38 Memorial Prize by the Royal Aeronautical Society. The
same year she joined the Women’s Engineering Society and set
off across the Atlantic for two years of postgraduate study at
the Massachusetts Institute of Technology on a Mary Ewart
Travelling Scholarship. She sailed on 13th September 1930
from Liverpool, bound for Boston USA on board the White
Star Liner Cedric, in a tourist third class cabin.
Her time at MIT gave her her first access to wind
tunnels, under the direction of Professor R. H. Smith of the
Department of Aeronautical Engineering. In January 1932 she
submitted her thesis on The Effect of Turbulence on the Drag
of Airship Models to obtain her master’s degree from MIT in
1932. [see excerpt on p 6 herein.] By the standards of today,
the 27 pages of text and another 30 of tables and graphs may
seem a bit slim. However, as a piece of readable research I
found it highly commendable.
She was a mathematician so obviously there is the
expected level of maths involved, but the text explanations of
the purpose and applications of her research are probably
within the reach of any reasonably focussed reader. This may
reflect her experiences in Siddeley-Deasy and Parnalls, where
she had had to learn how to ‘translate’ her mathematical results
into the ‘language’ of the engineers.
She introduces her choice of research by describing
some of the problems that were being encountered at the Royal
Aircraft Establishment (RAE) and National Physical
Laboratory (NPL): “The degree of initial turbulence in the air
stream of a wind tunnel has an important effect on the results
obtained from measurements of the resistance of airship
models. This effect was clearly demonstrated by the
international tests on two NPL models, which showed a wide
range of values for the resistance of the same model when
tested in different tunnels at the same Reynolds number.”
These differences it had emerged were due to “varying
degrees of initial turbulence” and the consequent effects at the
boundary layers of the models, with resultant wrong choices as
to the optimal shapes, e.g. of airships, based on drag
coefficients.
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Hilda’s work was to use models with different shapes
but the same fineness ratio, one based on a shape developed by
H. Roxbee Cox during the R101 design process and the other
model similar but with a rounder (‘bluffer’) nose. She aimed to
create exceptionally turbulent airflow in the MIT’s 60mph
wind tunnel in which the models were suspended from wires these caused her a good deal of difficulty by creating almost as
much drag as the models alone. She had to improvise various
baffles and duplicates in order to understand the corrections
required for the wire drag. The turbulence was created by a
series of wire screens in front of the models, with the screen
effects being calibrated in front of a sphere, until she found that
the screen with the largest mesh had the most effect on the drag
of the models.

The MIT work took her next for a year to Göttingen in
Germany, where she conducted aerodynamics research at the
Kaiser Wilhelm Gesellschaft für Strömungsforschung with
Professor Ludwig Prandtl. His research at the time was in the
perfection of airflows in windtunnels and aerodynamics
generally, which would have been the reason she went there.
The year she arrived, Prandtl published several papers vi
including a chapter on how to attain a steady air stream in wind
tunnels, in a textbook on experimental physics, and the
following year several more including one on turbulence in
windtunnels and one on dynamic soaring. Although Hilda said
she was largely doing theoretical work, it is reasonable to
suppose that some of Prandtl’s work was contributed to by
Hilda in her role as a junior research assistant.
Hilda was in Germany as the Nazis were ascending to
power and the summer of 1933 must have been terrifying as
Jewish staff and students were marched out of the university.
Most of the students were Nazi supporters and she witnessed
one of the infamous ‘Fackelzug’ torchlight processions.
However, although she was fortunate (honoured, even)
to be able to go there to work with Prandtl as the foremost
expert in her field, he was a Nazi supporter and so safe from
the Party’s thugs. Unlike many of his colleagues, he was not
recruited to the Royal Aircraft Establishment (RAE) after the
war, due probably to age and ill-health and he remained at the
Göttingen institute until his death in 1953.
Back to England
Hilda’s time in Germany was cut short when her mother
was taken ill and in July 1933 Hilda was forced to return home
to care for her in Yorkshire.

Model test diagram from Hilda’s MIT paper

Whilst her analysis is necessarily mathematical, her
Part VI Practical Application of the Results is a straightforward piece to read even without specialist knowledge:
“The relative merits of airship shapes are usually
estimated in terms of the drag coefficient kd... ...and the ratio is
approximately constant for all streamline bodies of the same
finenesss ratio, and varies as the cube root of the fineness
ratio... ... The results shown in Fig. 21 suggest that for the full
scale Reynolds number, kf has the same value for both
shapes.With this assumption two ships of the same volume and
the same fineness ratio will have the same drag. In considering
the speed and required horsepower there is therefore nothing
to choose between the two shapes. From the structural point of
view the shape with the higher block coefficient has a definite
advantage, as it provides a greater gas volume in the nose and
tail to balance the concentrated weights of the mooring
equipment and the fins, thus relieving the static bending
moments on the hull and reducing the structure weight. As the
structure weight in modern rigid airships is about 65 per cent
of the total lift, a saving of 10 per cent on the structure weight
means an increase of nearly 20 per cent in the useful load and
probably 65 per cent in the ‘pay load’.”
Of all Hilda Lyon’s work and publications, her thesis is
the one most cited v by other authors: there have been 20
citations from 1934 right up to 2014. She later said that one of
the great benefits she gained at MIT was having to do so much
of the practical work herself and that if she had had her career
to start again she would have done a practical engineering
course at a technical college after gaining her maths degree.
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The Lyon family home

Fortunately, this potentially career-killing domestic
obligation was partly overcome by her former colleagues at the
RAE who, understanding her talents, helped her to find work
she could do from home, sometimes even being able to pay her
for small pieces of work. She was able to use the university
libraries in Hull and Leeds and pay occasional visits to the
NPL and RAE but she really missed the collegiality of being in
the midst of colleagues.
One such piece of work, although it is not known if she
was paid or not, was in 1936 for the founder of the NPL, the
physicist Sir Richard Glazebrook, by this time at Imperial
College. Their paper, On the force between two coaxial single
layer helices carrying current, was published in summary form
in the Proceedings of the Royal Society A (Maths, physics and
engineering sciences). The great man very generously credited
Hilda: “My share amounts to little more than the evaluation of
the integral expression for the force and suggestions as to the
method of treatment; the integration is due to Miss Lyon. - R.
T. G.”, on the front page.

This seems to have been Hilda’s only venture out of
aeronautical engineering, but clearly her mathematical skills
were what Sir Richard valued.
Hilda published two papers on streamlining and
boundary layer effects by 1934 and two more in 1935, plus a
paper on Oscillations of elastic blades and wings in an
airstream with William Duncan and Arthur Collar in 1936.
Despite not being employed in the field from 1932-37,
she was recognised in a 1934 issue of Flying Magazine as
being “... the classic authority on the subject of stresses in
transverse frames”. In 1937 the RAE was eventually able to
create a post for her to return as a full time Principal Scientific
Officer in the aerodynamics department. From 1937 onwards
she was published frequently, up to and even after her death.
War Work
Hilda Lyon’s work in the Second World War included
stability analysis of the Hawker Typhoon rudder and elevator.
This was also the period when she did some of her most
enduring work: on longitudinal stability and gliding flight.
Hilda was one of many technical experts sent into the
wreckage of defeated Germany at the war’s end, and there is a
report vii about her visit to Volkenrode and Gottingen in
September-October 1945. These were locations of Germany’s
equivalent of the Royal Aircraft Establishment and Gottingen
was also of course a university. The Deutsche
Forschungsanstalt fur Luftfahrt, at Volkenrode near
Braunschweig (Brunswick), was considered to be the most
significant developer of high speed flight. viii
Legacy
Hilda Lyon died on the 2nd December 1946, following
an operation and her death was keenly-felt in the aeronautical
world. She is buried in her home town, in Market Weighton
Cemetery.

USS Albacore submarine on display in Portsmouth, New
Hampshire, March 2006.

The ‘Lyon shape’ is a widely used term in the USA but
less known elsewhere. Her 1942 paper, A theoretical analysis
of longitudinal dynamic stability in gliding flight is considered
seminal and continues to be cited in the science of streamlining
and boundary layers. The paper analysed the dynamic and
static stabilities of aircraft when undergoing ‘phugoid’ motion.
Hilda’s paper offered various mechanical solutions to dampen
this up and down motion and is a key reference in many
subsequent papers on phugoid motion problems. Today’s
planes have ‘anti-phugoid’ control software based on her work,
although it is not always helpful, as in US Airways Flight 1549
which ditched in the Hudson River on January 15, 2009. Its
captain, Chesley (“Sully”) Sullenberger, said that the landing
could have been less violent had the anti-phugoid software not
prevented him from manually getting maximum lift during the
four seconds before water impact.
Other citations include papers on manoeuvrability, drag
characteristics of jets and even biomimetics and a further
legacy of her life was a Hilda Lyon Prize for RAE apprentices
which was awarded for some years after her death.
The girl from Market Weighton travelled far but her
professional legacy travelled much further and she is now
becoming better recognised as a great historical role model for
potential young engineers today.
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Hilda’s grave in Market Weighton cemetery

Although she never returned to Yorkshire to live or
work, she obviously visited from time to time to spend time
with family and cousins in the area. There is presently a project
to get a plaque erected to her memory actually on her old
home, the shop in the High Street of Market Weighton.
After her death, her research and the ‘Lyon Shape’
which she devised were incorporated into the American
submarine USS Albacore, which had the prototype streamlined
hull form for almost all subsequent US submarines, and those
of many other nations. The Lyon Shape may even have been
used in the 1944 German midget submarines (Delfins), which
suggests that her brief work at Gottingen may have influenced
scientists there.

i Hilda Lyon’s Roll card, kindly provided by Newnham College archives.
ii Information about her early career comes from her application form to
become an Associate Fellow of the Royal Aeronautical Society in
1922, kindly provided by their archives.
iii Lyon, H. 1944. Adventures in Aeronautical Design. The Woman
Engineer, volume 5, issue 19. (Available from www.theiet.org/
resources/library/archives/exhibition/women/wes-journal.cfm?)
Apart from her official reports, this talk to members of the Women’s
Engineering Society, as reported in its journal, seems to be the only
publication by Lyon about her own life and work. All quotes from
Lyon in this paper come from that article.
iv This may have been the occasion of the photograph of staff ‘playing
the roles of passengers at dinner’ in C.P. Hall’s article “R101
passenger accommodation” in Dirigible Volume 64, 2011, p18.
None of the photos are clear enough to be sure of who the various
women might be.
v ‘The effect of turbulence on the drag of airship models’ by Hilda M
Lyon. Thesis. Massachusetts Institute of Technology, 1932. Also:
Google Scholar citation check.
vi Ludwig Prandtl’s publications list: www-history.mcs.stand.ac.uk/Extras/Prandtl_publications.html
vii Lyon H M. Oct 1945. Aero/TN/14. Report on a visit to Volkenrode
and Gottingen. Sept 28 - Oct 15, 1945. 1709 ARC 9348. Copy held
at FAST archives www.airsciences.org.uk/archives.html
viii Nahum, p102.

21

COLLECTABLES

‘PIONEERS OF FLIGHT’ MODELCARDS

These two beautiful full colour ‘modelcards’ of paintings by Kenneth McDonough were recently found in the British Balloon Museum & Library collection. Sadly no one can recall where they came from or who donated them.
These two are obviously part of a series as they are numbers 3 and 5. Has any reader seen these or similar cards previously? Does anyone know what the other cards in the series depicted? Or better still, has anyone got ideas as to
how BBM&L might obtain the missing cards to complete their collection?
An online search has revealed that Royle Publications had a worldwide reputation as one of the oldest greeting card companies. It was founded as a copper and steel engraving business, and later expanded into a printer and
publishers specialising in the reproduction of artwork for greetings cards, calendars, posters and fine art prints. … The firm was acquired by Paper House, the UK greetings card publisher, in 1995, and no longer exists as a separate
business, but continues to flourish as a brand within the Paper House product range. Royle Publications archives are currently held by the University of Reading: (www.reading.ac.uk/special-collections/collections/sc-royle.aspx).
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RE: DURALUMIN QUESTION
(Letters, Dirigible 84, p35)
My understanding is this, from P. L. Teed’s Duralumin
and its heat treatment: ‘Duralumin’, an alloy of Aluminium
93.95%, Copper 4.22%, Manganese 0.65%, Magnesium 0.54%,
Silicon 0.22% and iron 0.42%. It was covered by three GB
patents: Conrad Claeson. GB:19,282 (1905), C.W.T.U.GmbH.
GB: 26,322 (1907), and Alfred Wilm. GB: 6,485 (1910). The
latter particularly identified the ‘age hardening’ process - a
great metallurgical step forward at that time.
Vickers Ltd set up a company in 1910 to buy the patent
rights to Duralumin (Vickers - A History. J. D. Scott p.72.
Source of aluminium not stated), to sell into the airship and
aircraft world, particularly the ‘Mayfly’ RNA No.1, built at
Vickers, Barrow.
For the R100, the Airship Guarantee Co. (AGC) bought
Duralumin in either 12 or 10 inch wide x 52 thou thick sheets,
in a roll. Barnes Wallis stated in the ‘voice-over’ film, that they
made a helically wound girder max 72 ft long. Longitudinal
girders were normally about 43 ft long.
AID reports (National Archives, Kew via John
Anderson) state ‘Booth & Co.’ as the duralumin supplier.
I seem to remember a photo of an R36 power car, with
comment that it was made by Vickers Ltd.
The last four lines of text I have not seen before, in
relation to the R100 anyway.
Finally, whilst on the subject of Duralumin, can anyone
tell me if the heat treatment at Howden for the R100 duralumin
sheets and rivets, was done in a brine bath?

Oddly this was to qualify it for the 5K and we have no
photos of it! Perhaps we’ll be able to do a frame enlargement
from my video one day.

Roger Allton
---ooo000ooo---

RE: REFEULLING AND RESUPPLY
PROCEDURES
(Dirigible 84, p26)
Following up on that YGAR Crew Basket photo in your
Refuelling article, the attached, for your pleasure...

Basket in overland test

Basket being hauled up to 4K

Basket recovered by 4K - note crewman’s face peering below
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ship closer to the camera had ten meter bays (one intermediate
between two main transverse frames) therefore, for the reasons
stated, must be R37.
C. P. Hall
---ooo000ooo---

RE: ACEDES AC MOTORS ADVERT

4K aft showing area where the basket will be mated

Who needs a YGAR basket, put your butt in a sling!
British WW1 trials.

Please credit Eric Brothers, David Smith and myself for
this find from one of our NARA visits. Enjoy.

Richard Van Treuren
---ooo000ooo---

RE: AIRSHIP CONSTRUCTION
PHOTOS
(Dirigible 84, p31)
Regarding the two photos provided by Mike Smethurst
… I came across the second photograph in Transatlantic
Airships - An Illustrated History by John Christopher. On page
19 he captions it as from the Shorts factory showing the
process of manufacturing gas cells. Mr. Christopher seems
more meticulous than most about his photo captions and it
makes sense that these two photos are together.
I must yield to Brian Turpin regarding the two ships,
under construction, in the hangar. Under better magnification,
that which I took to be an odd lighting phenomenon, making
the more distant girders appear darker, are apparently wooden
girders appearing darker than the dural girders closer to the
camera. Although bleached out somewhat, one can tell that the

(Dirigible 85, back cover)
Another excellent Dirigible. I shall be running out of
superlatives if this goes on. One of the items which pleased me
most was the back outer cover with an advert from Acedes
stating their AC engines were powering “auxiliary machinery”
in R100 followed by the article AC Power for R100.
You perhaps recall the e-mail you received from Paul
Ross on 26th January 2010 which drew attention to three
sectors on one of R100’s engine telegraphs which read
“START-3000 RPM-STOP” The three sectors had a covering
title of “AC MOTOR.” This led me to an extensive e-mail
exchange with you which eventually concluded AC referred to
a car engine made by AC in Thames Ditton which powered
R100’s generators. This was confirmed by an article in Janes
Pocket Book 7 - Airship Development attributed to Lord Ventry
and Eugene M. Kolesnik. The exchanges extended into
Telegraph operation and trying to square the “continuous
ringing of bells” which had puzzled Crispin Rope when
reading reports of the last moments of the R101.
Going back to the AC engine and John Spencer’s article
it doesn’t indicate whether the electrical supply was AC or DC.
In times past a generator tended to be regarded as providing a
DC supply with alternators producing AC. Nowadays
“generator” seems to cover both. My guess is that R100 would
have been DC. I wonder what electrical supplies the Graf and
the Hindenburg had or indeed the American ZPG non - rigids.
The point about a governor is an obvious one and one
assumes that would be set to control at 3000 rpm. Assuming
direct drive and a two pole alternator it could provide an AC
supply at 50 Hz but I still feel it would be DC. The point about
altitude with a naturally aspirated engine is interesting. If no
adjustments were to be made the carburation would be affected.
Mass flow through the engine would be reduced and power
down as a result.
… One aspect of John Spencer’s article puzzled me
somewhat. He seems to assume the AC engine was unreliable.
Is there a record of that problem?
Rediscovering R100’s Structural Innovations was
another article which was of great interest. The degree of
sophistication which went into manufacturing the structural
components was mind blowing before one even gets to the
structure itself!
Dick Chadburn
I was delighted to receive the November edition of the
Dirigible. I was somewhat confused however. Could you
please identify the Airship in the AC Advert on the back cover,
with the big “R100” on the side?
It seems to me to bear a far stronger resemblance to
LZ126 or LZ127 than to a profile mandated by the National
Physics Laboratory. Does anyone else see a disconnect?

Nigel Hills
I am fascinated by the illustration on the back cover.
While the engine gondolas are from R100 which is the focus of
the advertisement, ignoring the huge block letters reading
“R100”; are we not really looking at a drawing of the control
car and hull of Graf Zeppelin? … Perhaps Nevil Shute was
correct regarding the lack of effective publicity by AGCO Ltd
as compared to the Air Ministry (and the Zeppelin Co.?)?

C. P. Hall
---ooo000ooo---
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RE: MAJOR PHILLIP TEED
(Letters, Dirigible 85, p30)
Another beautiful issue with some really interesting
information; too many informative articles to mention
individually. Regrettably none of this content will show up in
the next book offered to the reading public as popular authors
only read two or three well-known titles and whatever is in
Wikipedia!?
If John Anderson’s comments regarding Major P. L.
Teed can be taken as a motion: I shall offer a hearty second.
Barnes Wallis may have designed R100 but Philip Teed was
instrumental in the successful completion of the project in
ways too numerous to mention. When Barnes Wallis officially
departed Airship Guarantee Co. Ltd. Teed departed with him
and they seem to have been working together on several
subsequent projects. If one reads Barnes Wallis by J. E.
Morpurgo and examines the index, one might note that there
are over 20 citations regarding H. B. Pratt who Wallis worked
with for 8 years and who declined to joined AGCo Ltd in 1923.
There are but four similar citations regarding Philip Teed, one
of which is in regard to Burney threatening Wallis and
mentioning Teed as part of the threat. It is an interesting
commentary - regarding the relative importance of the mentor
one surpasses as compared to the loyalties which one inspires on the mind of a genius?! I do wish that someone would find a
photo of Teed from the airship era instead of the one taken
when it retired, 34 or more years later.
C. P. Hall
---ooo000ooo---

RE: CONSTRUCTION AND EXPERIMENTS
(Dirigible 85)
A number of interesting questions were raised in the
Autumn edition of Dirigible and I would like to offer the
following in way of answers.
First of all, the letter from Prof. Francisco Redondo
concerning the manufacture of envelopes and cars of various
non-rigid airships for the RNAS. After a brief period in 1915
when Kingsnorth was used as a base for war patrols, the station
became more and more involved with the rapidly expanding
airship production programme. Although the prototype
Submarine Scout had been put together at Kingsnorth, using
what was available on the station, namely the envelope of
HMA No 2 and a BE2c aeroplane fuselage, the rest of the SS
ships were not ‘built’ but assembled from parts supplied by
other manufacturers. Once the cars had been fitted out for
airship use at Kingsnorth, many of the original SS ships were
finally assembled and flown at their operational stations, like
Folkestone and Polegate as these stations became available.
Many SS fuselages were supplied by BE 2c subcontractors like Messrs Vickers and Beardmores, both of
whom were already involved in the rigid airship building
programme. Short Brothers were also involved initially and, in
fact, made the envelope and control surfaces for the very first
production ship, SS3, which became the standard model for
many of the subsequent ships. However, pressure of other
work forced the company to stop non-rigid airship envelope
construction and so only about six examples were made by
them. Maurice Farman type cars were made by Airships Ltd.,
through their association with Airco Ltd., who were making
this type of aircraft, and Armstrong Whitworth made the AW
cars for similar reasons.
Vickers Ltd., also made a number of airship envelopes,
first at Barrow and later at a special works opened in the
ballrooms in the Palace and Derby Castle grounds at Douglas,
Isle of Man. The Vickers subsidiary, Ioco Rubber and
Waterproofing Co Ltd., were responsible for the manufacture
of over 2,500,000 yards of airship fabric. Envelopes were also
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made by Airships Ltd., Mandleburg & Co Ltd., Frankenburg &
Sons Ltd., the North British Rubber Company, Anderson’s
Bristol Rubber Company and a number of other small firms
working in the waterproof garment industry. Later, a special
envelope inspection and doping centre was established at the
old White City exhibition centre in London, which was run for
the Airship Section by the Dunlop Tyre & Rubber Company.
These companies also made the envelopes of all the subsequent
non-rigid types.
The car of the prototype Coastal was made at
Kingsnorth using the forward parts of two Avro 510 seaplanes
joined together to make a two-engined, four seat car.
Production cars were made by Frederick Sage & Company
who also made all the North Sea cars and 36 SS Zero cars.
They also converted six old Coastal cars to Coastal Star
standard and made four new ones.
SS Pusher cars were made by the boat-building firm of
Camper & Nicholson Ltd., who also made engine cars for
HMA R31 and R32.
Wormwood Scrubs also came into the programme,
making some 40 SS Zero cars and about ten of the SS Twins
that were completed before the war ended.
Tim Turner’s item concerning the SS39 crash was
interesting as it fills out details of the incident from a local
perspective. SS39 left Wormwood Scrubs, where she had been
assembled and tested, on 15 November, 1916, bound for
Cranwell, piloted by Flt. Cdr. A. Corbett Wilson, the CO of
Wormwood Scrubs, with Flt. Lt. H. T. Jones and PO Veitch. H.
T. Jones is of interest as he was later responsible for the design
of an experimental SS Twin, built and flown at the Scrubs in
May, 1918.
All went well with SS39 until the airship reached the
vicinity of Sleaford when a defective blower valve box caused
an uncontrolled descent from 700 feet. The wreck was taken by
road to Cranwell but was returned to Wormwood Scrubs for a
refit in December. She was taken back to Cranwell in May,
1917 and was inflated and flown there on 11 May and used for
training new pilots. She had another accident on 12 May when
the engine stopped. In the ensuing forced landing she got
caught in trees and had to be deflated.
She was back in the air on 10 June but was involved in
another accident which robbed the airship service of one of its
most devoted and experienced champions, Wing Commander
C. M. Waterlow. On 20 July, 1917, SS39 was being walked out
of her shed for a training flight in fine weather, the wind being
no more than 4 or 5 mph. The broken cloud was allowing
through occasional bursts of warm sunshine which heated the
gas inside the envelope and produced a false lift. As the ground
party approached the landing ground a sudden thermal of
extreme violence caught the ship and pulled her out of their
hands. All let go, except for Commander Waterlow and two
ratings. They were carried off the ground to a considerable
height and before the ship could be brought down all three lost
their grips, fell off and were killed. The ship made a free
balloon landing without damage but was deflated.
Wing Commander Waterlow had served with airships
since the days of Nulli Secundus in 1907 – 1908 as a serving
officer in the Royal Engineers. He held balloon certificate No
18 and airship pilot’s certificate No 3, the latter being issued by
the Royal Aero Club on 14 February, 1911. He flew all the
early airships at Farnborough as a member of No 1 Squadron,
Royal Flying Corps, but like most of the other Army airship
officers he transferred to the Airship Section, RNAS, when all
airships were handed over to that service in January, 1914.
With the outbreak of war in August, 1914, he commanded
Delta (HMA No 19) for her brief period of active service.

Promoted to Major, he became Experimental Officer at
Kingsnorth in 1915, before further promotion to Wing
Commander. He was then transferred to Cranwell to become
Commanding Officer of the Lighter-than-Air Section at that
station. His untimely death at the age of 31, in circumstances
about which he had often warned his students, was a sad end
for a very gallant officer.
This was not the end of SS39. She was repaired and
renumbered SS39A and flew again on 15 August, 1917. She
remained in service at Cranwell as a training ship until her last
flight on 20 December, 1918. Her total flight time as SS39 and
SS39A was in excess of 373 hours of strenuous training flights
in unskilled hands.
Finally, the piece on SSZ59 and HMS Furious. On 27
May, 1918, the Zero, commanded by Captain W. K. F. G.
Warneford, with Captain G. S. Greenland and 2nd Lieutenant
Wicks, flew out from East Fortune to HMS Furious and
dropped her trail rope on the after deck where it was passed
through a block secured to the deck. These trials were then
continued with the carrier underway, when no great difficulty
was experienced in making fast the rope, the airship proving
quite easy to handle despite the turbulence caused by the ship’s
bridge and funnel. In attendance was SSZ60, flown by Flight
Sub-Lieutenant Foxlee, which circled round overhead while
Captain Hardee took a series of photographs of the proceedings.
The Zero landed on the deck and the aircraft lift was
lowered so that the airship’s car went down some way into the
hangar below, only the envelope remaining on the flight deck.
This would have been a good method of securing the airship
for long periods when at sea with the carrier and on these trials
everything worked well. However, the experiment was not
repeated but further trials were made with North Sea NS7 in
July, 1919, also from East Fortune. The system was never used
operationally by the Royal Navy, it being left to the Americans
over twenty years later to use the method with their non-rigid
airships and carriers during World War Two.
As a separate issue, Kent O’Grady has raised the
question of HMA No 1, the missing Court of Enquiry and the
possible reasons for the accident to the ship on 24 September,
1911. This accident had serious repercussions for the British
rigid airship programme, putting it at least two years behind
where it should have been.
As far as inflation sites are concerned, the gasbags of
R33 were made by Vickers because Armstrong Whitworth had
no facilities of their own. Vickers used the Empress Ballroom,
Blackpool, not to be confused with the Tower Ballroom. This
ballroom was requisitioned by the Admiralty in 1918
specifically for this purpose. Terry Regan wrote an article that
was printed in Dirigible 60, to which I responded and I think
you published the photo of the gas cell inflated in the ballroom.
Beardmores had their own facilities for making gasbags
and would have inflated them for the first time in the shed at
Inchinnan. Vickers would have done the same at Walney
Island. The non-rigid airship envelopes in the early days of
production would have been inflated when the ship was being
rigged at Kingsnorth, White City or one of the airship stations.
Once White City was up and running, all envelopes were sent
there for final inspection and doping before being sent out to
flying stations. Damaged envelopes were sent back to White
City, either for repair or scrapping.
Annoyingly, I can’t find any detailed information about
airship work at White City, either on the internet or at the
National Archives. Hammersmith Library has nothing and very
little about Wormwood Scrubs.

BARRAGE BALLOON REUNION
CLUB PLANS MEMORIAL

In 1936 the Committee of Imperial Defence
approved the idea of 450 barrage balloons being set up as a
‘Ring of Steel’ to defend London against invading German
fighters and bombers. This initiated a national balloon
defence organisation. On 17th March 1937 the first Balloon
Barrage Group No.30 was formed at Kidbrooke,
(Sydenham, 2015).
RAF Kidbrooke was a non-flight base. Its 250-acre
(101-hectare) site extended from above the now existing
Thomas Tallis High School at the north, Kidbrooke Park
Road to the east, the railway station on the southern side,
and along the Kyd Brook stream on the western side. This
area had been in RAF use since WW1. By 1938 it mainly
housed an RAF motor transport operation and the RAF
No.1 Maintenance Unit, including aircraft maintenance and
fighter armament development work. These facilities well
matched the needs of the newly formed Balloon Centre
No.1 that was rapidly made ready there for operation in
late 1938.
No.1 Balloon Centre had, on site, facilities for over
150 winch trucks, many large tow vehicles, hundreds of
stores and transport trucks, cars, gas bottle trailers, and all
needed to support the HQ of the Command. Some 1,000
airmen and women served from there in Balloon
operations. Balloons were sited 24/7, as 10 person, largely
self-contained, units placed around London. Barrage
balloon service was an arduous, demanding, tough task
needing to be done in deepest winter days and nights. It
was a dangerous undertaking. Overall the Balloon
Command of over 40,000 men and women ‘manned’
balloons across Britain and suffered around 450 deaths of
which 44 made the sacrifice from the Kidbrooke operation.
Balloon Command was shut down in 1945. The
base continued for light duty RAF Motor Transport support
and also, from 1949 – 1953, as the RAF Joint Services
School for Linguists. … … Today, there still exist areas of
the former base needing redevelopment for public benefit –
ideal for a memorial park on the role RAF Kidbrooke took
in defending London at the cost of lives. … The existence
and contribution made by those who served at the RAF
Kidbrooke base should not be lost to the nation. …
The iconic memory of defence balloons of WW2 in
London is of that of a ‘ring of steel’ vision. A London
memorial is needed to maintain the memory of RAF
Kidbrooke No.1 Balloon Command that helped protect the
citizens and property of the City of London.
For more information contact the BBRC secretary:
Peter Garwood - pgarwood@globalnet.co.uk
Telephone him on 01600-860376.

Brian Turpin
---ooo000ooo---
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+++++++
Email – 28 September 2017
Early USN Airship Pilots

+++++++
Email – 11 October 2017
Croydon’s WW1 History

Kite Balloons To Airships: the Navy's Lighter-thanair Experience, was edited by Roy A. Grossnick and
th
published by NAVAIR as part of the 75 Anniversary of
Naval Aviation (May 1986). Unfortunately, it cites very
few references. Remember, it was funded and blessed
by NAVAIR, which had struggled for decades to eliminate
the airship program. It is important to remember that the
Navy's first ‘Pilots’ were trained by aircraft manufacturers,
and certified by a civilian organization. (The Army didn't
have any airship operations during the war.)
Lewis H. Maxfield received ACA certificate #25,
and Spherical Balloon Pilot certificate # 55. He was a
1907 Graduate of the US Naval Academy, became Naval
Aviator #17 in 1915, and was the most senior individual
actively involved in LTA when he was assigned as Officer
in Charge of the LTA pilot training program at Goodyear,
Akron, Ohio. Maxfield (#17) won his wings in July 1915.
LCDR Frank McCrary, NA # 91, received his wings
in August of 1917. He'd received Free Balloon Pilot
Certificate #54, and was six years senior to Maxfield.
(Probably why he was selected to serve as Resident
Officer in Charge of Construction of the DN-1 and was
transferred to NAS Pensacola to supervise erection and
attempt the futile flight attempts of the Navy's first
airship.) It isn't clear whether he was responsible for
removing one of the engine assemblies in the futile
attempt to fly the overweight beast. Although McCrary
didn't fly an airship, he is generally recognized as the
Navy's first airship pilot.
Except for three Marine officers, all pilots qualified
before the U.S. entered the War were U.S. Naval
Academy graduates. None had any experience in
airships. Only officers assigned as students or staff at
the Goodyear course were recommended, and certified,
as Airship pilots before 1918.
The following LTA pilots were USNA graduates:
No.29 Child, Warren Gerald, (USNA '07); No.17
Maxfield, Lewis Henry, (USNA '07); No.105 Lansdowne,
Zachery, (USNA '09); No.27 Paunack, Robert Rudolph,
(USNA '09); No.555 Norfleet, Joseph Pugh, (USNA '10);
No.96 Coil, Emery Wilbur, (USNA '12); No.283 Babbitt,
Leman Lee, (USNA '13); No.48 Kirkpatrick, Robert
Dudley, (USNA '13); No.545 Hoyt, Henry Willets, (USNA
'14); No.100.5 Pennoyer, Ralph Gilbert, (USNA '14);
No.94 Culbert, Frederic Paul, (USNA '15); No.1076 Kiely,
Ralph, (USNA '15).
Al Robbins, US Naval Airship Assoc.

In trying to clear out old files from my computer, I
came across this from Croydon Citizen.
Arnold W L Nayler, Gerrards Cross, Bucks
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Heritage Lottery Fund grant unveils secrets of
Croydon’s WW1 wartime history
Monday 25th September, 2017
Just over one hundred years ago, an airfield was built on
the edge of Croydon to defend against German Zeppelin raids
during World War One. The Historic Croydon Airport Trust
(HCAT) has received a £9200 National Lottery grant from the
Heritage Lottery Fund (HLF) to explore that ‘war in the air’ and
how it impacted the local area. … The Historic Croydon Airport
Trust is the volunteer-run charity that operates the very popular
Croydon Airport Visitor Centre. The charity is now actively
looking for volunteers to become involved with the project,
researching and interpreting information on the Great War in the
air, the implementation of air defences and the long-term impact
of the aviation industry on parts of Croydon and Sutton. …
… Three Croydon schoolboys were killed in their beds by
the bombing - On 13th October 1915, a night time Zeppelin
airship raid on Croydon brought devastation for local residents.
The Zeppelin LZ14, commanded by Kapitanleutnant Alois
Bocker, began bombing South Croydon then headed north,
hitting houses between Edridge Road up to Stretton Road.
Bombs fell on Oval Road where the school was hit. There were
no air raid warnings and the bombing killed nine people with
fifteen injured.
… [The] three Croydon schoolboys were asleep in their
beds when their house took a direct hit from one of the airship’s
bombs. Brian, Roy and Gordon Currie were aged just ten,
fourteen and fifteen years old when they died.
The development of the airfield was a direct response to
the airship raid and part of a wider ring of air defences gradually
developed around London.
Ian Walker - a trustee and HCAT volunteer
+++++++
Email – 20 December 2017
R100 and the Gangway Gap
Attached photo from Pinterest, shows the ‘Old and
new’ - HMA R-100 at Cardington Mast, summer 1930.
Ref previous discussions about the gap between
the airship access platform and the mast at St Hubert,
this photo at Cardington suggests that the R-100 did not
fit correctly there as well! Another anomaly!

Has anyone seen documents laying out the correct
distance from coupling to platform for both airships?
Roger Allton, Radcliffe-on-Trent, Notts.

+++++++
Email – 31 October 2018
Shorts Building and Cardington Shed 1
I’m trying to answer a tsunami of questions … One
I can’t answer is if there was an opening ceremony for
the Shorts Building or Shed 1? I know there is ‘1917’
above the door in roman numerals on the Shorts
Building, but I can’t recall a ceremonial stone. Does
anyone know if there was a ceremony, or whether it was
all built too fast in the “white heat” of advancement?
Alastair Lawson, AHT Vice-Chairman
I don’t recall having seen any references to an
‘official’ opening of either the Shorts Building or Shed 1,
nor any photographs of such an event. There certainly
isn’t a foundation stone anywhere on the Shorts Building
that I’m aware of. I suspect that, in the middle of the war,
people had more important things to worry about.
Paul Ross, Hemel Hempstead
+++++++
Email – 1 November 2018
th
90 Anniversary of FAI Airship Record
On November 1, 1928, German pilot Dr Hugo
Eckener, the most successful airship commander in
history, landed the LZ-127 “Graf Zeppelin” airship in
Friedrichshafen, Germany after a 71-hour flight. The
6384.50 km flight, which set world records for both
duration and distance flown in an airship, began in
Lakehurst, New Jersey, USA on October 29 of the same
year. Ratified by FAI, the two records set by Eckener’s
transatlantic flight still stand today. They are the longest
standing FAI records. … Named after [Ferdinand] von
Zeppelin, the LZ-127 was a German-built, passengercarrying, rigid airship that operated commercially from
3
1928 to 1937. With a total gas volume of 105,000m , it
was the largest airship in the world at that time. When it
entered commercial service in 1928, the Graf Zeppelin
became the first commercial passenger transatlantic
flight service in the world.
Record details
Duration: https://www.fai.org/record/2371
Distance: https://www.fai.org/record/2370
FAI, the World Air Sports Federation, is the world
governing body for air sports and for certifying world
aviation and space records. The FAI was founded in
1905 and is a non-governmental and non-profit-making
organisation recognised by the International Olympic
Committee (IOC).
+++++++

Email – 7 November 2018
The Frog Model of R100
Found this in an antique shop for £35. Is it a kit?
Roger Allton, Radcliffe-on-Trent, Notts.

Dirigible responded that it is a kit and details are online:
http://www.frogmodelaircraft.co.uk/?page_id=445

Released in late 1965 the R-100 in a scale of 1/500
This model was approved by Sir Barnes Wallis
Inspired by this information Roger then did some online
research and came back with this assembled example
which he found for sale on eBay:

Is this it? What a price!
+++++++
Email – 10 November 2018
The Tillamook Air Museum
I noticed the item in Dirigible 85 about the
Tillamook Air Museum in Oregon. I visited the museum in
2006, and I’m attaching a few of the photos I took there
in case they might be of interest.
The Naval Air Station originally had two airship
hangars; Hangar A was destroyed by fire in 1992, and
Hangar B survives to house the museum.
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The first photo shows the doors of Hangar B.

The next three are of the experimental Thompson
Blimp, which is part of the museum’s collection. The last
two show the remains of Hangar A and the plaque
commemorating the NAS. The ones of the blimp are not
the best quality, but they convey the whimsical color
scheme. [Sorry, only space for one – Ed.]
Peter Ansoff, Annandale, Virginia, USA
+++++++
Email – 16 November 2018
Scottie and the R38?
… looking at R38 crew and individuals attached to
the ship and I am a bit puzzled as I can’t see any
evidence of Scottie [Major G.H. Scott] ever having been
on the ship. Given the high regard he was held in for his
time served with rigids and non-rigids in the war and his
flight on the R34 to the US it is strange that he never
seems to have set foot on the R38.
According to press reports he was demobbed after
the war but then was sent to Cardington to work on
balloon and airship research so he would have been
around when the R38 was being built. He was very well
known at both Howden and Pulham so at some point in
his life he would have seen the ship and he would have
been familiar with some of its UK crew and staff. The
only mention I can find of him with regard to the R38 is
when he was called to give an opinion after it crashed.
Any thoughts?
Jane Harvey, Gainsborough
Dirigible forwarded Jane’s enquiry to contacts who have
researched Cardington and Kent O’Grady responded:

30

I have not studied this particular question in depth,
but have a few observations based on my R36 research.
As with Jane, I have not found any evidence that
Major Scott ever flew on R38. This isn’t surprising to me,
however, because his work was centered at Pulham and
upon commercial developments at this time. He was
therefore very active with R36 and not so much with the
naval R38-ZR2.
Scott was on board most R36 flights and appears
to have been key in setting a frequent flight schedule for
her, even in the face of the shutting down of the airship
service in 1921. By making demonstration flights for the
Air Ministry and later for Members of Parliament, as well
as conducting other test flights for DSIR and NPL, he
was trying to set a frequency of operation that would
prove scheduled services were tenable.
After R36 was grounded in June of 1921 due to
the mooring accident (which, contrary to popular belief,
he did NOT cause), he remained active in promoting the
commercial application of airships, advocating repairs to
R36, and finding a purchaser for her. He continued to
work on improvements to the high mooring mast, sought
international standardization for mooring gear, and was
involved in a number of talks and public presentations,
including to the Royal Aeronautical Society. He would
have been consulted, if not involved in meetings, when
the government was negotiating with various consortia
including Cunard, Shell, Beardmore and Armstrong
Whitworth in order to take over the airship assets. I think
some parallel may be drawn between what he was doing
in Britain and what Dr. Eckener was doing in Germany
after the Zeppelin works were shut down in 1924 after
the completion of LZ126-Los Angeles. Rigid airships
were on life support and both men were trying to bring
them back. Scott was behind a proposal to offer R36 to
the US Navy after the loss of R38, which was rejected.
When the Imperial Airship Program was launched,
he was sent to Canada to scout out the best sites for an
airship base and an auxiliary mast. He was involved in
the refurbishment of both R33 and R36 for testing as part
of the Imperial Airship Program, although work on R36
was abandoned. In sum, Scott’s concerns appear to
have been increasingly commercial, not naval. He had
commanded Pulham station during the war, and his work
appears to have been focussed on R36 and R33. He
often would have been at Cardington, but General
Maitland, Captain Wann, Flt. Lt. Pritchard were already
on the R38 file, with Cmdr Maxfield and the Americans
getting ready to take over R38. I suspect this was simply
a matter of how human resources were divided. … I
wonder, though, since Scott was based at Pulham, and
R38 was going to moor there before heading across the
Atlantic, if perhaps Scott might have made the transAtlantic flight if R38 had not been destroyed? That is
pure conjecture. … there is a LOT of trash talk about
Scott in several written sources that is unfounded,
gossip-based, sensationalist, and which my research has
been systematically disproving.
Kent O'Grady, Saskatoon, Canada
+++++++
Email – 1 December 2018
Cardington Hangar and Land Sold for £10.5m
I was a bit surprised to pick up this news from the
BBC today. Is it ‘new news’ or, as I suspect, that it is just
that somebody is reporting at the BBC that the sale is

now recorded in the Land Registry documents? Just the
latter I suspect!
Anyway, it confirms the purchaser and we also
know, as they have stated it, that Cardington is too small
an area (airfield) for HAV to consider it again.
Arnold Nayler, Gerrards Cross, Bucks
www.bbc.co.uk/news/uk-england-beds-bucks-herts46211384
+++++++
Email – 3 December 2018
Andy and the Airship Interceptor
My Twister-builder pal Andy recently flew in for a
visit to the Yorkshire Air Museum. This may be old news
but rather have you hit delete than possibly not be aware
of this exhibit.
R G Van Treuren, Editor of The Noon Balloon
Edgewater, Florida, USA

present owner invited us in so it was magical ending to
my visit. … They gave me a copy of their latest magazine
which included various pages about the C26 but … of
course the whole magazine is in the Dutch language.
I only have to visit Groningen next summer to see
where my father was interned and my research will be
complete.
My journey was more than I expected and I will
keep in touch with them and as it all started with a phone
call to your good self I must thank you again …
Richard Townsend, Devizes

Dirigible did a little digging and found this on Wikipedia:
“In 1916, the British Admiralty produced a requirement
for a small single seater fighter landplane intended to fly off short
platforms on the forecastle of the Royal Navy's Destroyers and
other small ships to provide a widely distributed airship
interceptor. … The Port Victoria P.V.8 Eastchurch Kitten was a
prototype British fighter aircraft of the First World War designed
and built by the Port Victoria Marine Experimental Aircraft
Depot on the Isle of Grain. It was a small and light biplane …
with only one prototype being completed. In 2014, a replica Kitten
- originally started in the 1980s - was completed by enthusiasts at
the Yorkshire Air Museum.”
https://en.wikipedia.org/wiki/Port_Victoria_P.V.8
+++++++
Email – 7 December 2018
Visit to Eemnes
… regarding my father’s airship the Coastal C 26
th
… On Saturday November 24 I went to Eemnes [north
of Utrecht in Holland] where I was met by Mr Jan Briun a
member of The Historical Society of Eemnes … and had
the most memorable afternoon in the museum where
there was a WW1 exhibition which included photos of the
stricken C26 I have not seen before plus … the
binoculars and 2 parts of the ‘skin’ (which is permanently
in a museum in Amersfoort) … members of the society
presented me with a certificate to commemorate my visit
which I shall have framed.
I took with me all my research papers and photos
and of course your journal which they enjoyed reading
and they wanted to know all about my father ... The
afternoon did not end there as just down the road was
the old bakery that the airship crashed into and after
taking photos of the exact spot where it landed the

+++++++
Email – 11 December 2018
The Zeppelin Restaurant in South Reno
Go eat in a Zeppelin!
Arnold Nayler, Gerrards Cross
ZEPPELIN at THE LOOP
1445 S. Meadows Parkway, South Reno, Nevada
At the new Zeppelin restaurant in South Reno, if you
want to understand the name, look skyward. Skimming the
ceiling are the frames of decorative zeppelins, the celebrated rigid
airships of the early 20th century.

The 21-and-older Zeppelin, set to debut by Christmas in
the Loop complex on South Meadows Parkway, takes its name
from the famed airship (which, in turn, is named for Count
Ferdinand von Zeppelin, the father of the dirigible).
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At the bar - The adult experience at Zeppelin
encompasses 5,000 square feet, including a private dining room
with terrace, event spaces, and a gleaming new kitchen with all
the mod cons … There's also a standing-room-only nook for
cocktails, and an elevated lounge with an airship frame half
embedded in the ceiling, "like it's coming out of the clouds," …

Photo Credit: Johnathan L. Wright/RGJ

The front bar stretches nearly 90 feet, trimmed in poplar,
topped with blue copper resin and set with fixtures uniting
Edison bulbs, plumbing joints and spherical cages — sort of
steam-punk meets early industrial.
Above from Reno Gazette Journal, 10 December 2018

+++++++
Email – 13 December 2018
R-100 Construction Questions
I have enjoyed a great year, culminating with my
lecture to the Rolls-Royce Heritage Trust and the article
in Dirigible. However, my ‘quest’ to know the whole
manufacturing process for the R-100 seems now stalled.
Can anyone help?
I list below how I see the R-100 process, and
where there is a ‘?’ is what I do not yet know or
understand.
The Duralumin came in 10in or 12in wide strips of
various SWG thicknesses. The AID reports give the total
WEIGHT received, but not the length of each roll?
Presumably they arrived at Howden on the railway,
but how was it transported up the spur?, lifted, and
transported into the heat treatment plant?
How did the heat treatment plant operate? How
was the roll of Duralumin quenched? and how taken to
the tube machine? How soon was it made into a tube?,
and when cut to length, how was it bent to the outer
shape of the airship? Was the whole done within the two
hours suggested by the 1919 heat treatment letter that
Peter Rix copied at Brooklands?
How did the ‘Coslettising’ bath operate?
Were all the girder stampings done the same way,
or were they annealed and later heat treated? There are
indeed only 7 different parts in each girder, as Barnes
Wallis (BNW) says in his mid 1920’s lecture, BUT by my
counting on a longitudinal curved section - 6600 rivets!
How were the Duralumin rivets heat treated? Did
they have to be used within say 45 mins, ? if not,
returned to be heat treated again? Were they stored in a
‘chiller’ to give them a longer ‘shelf’ life?
AID reports suggest that the Wallis tube machine
was very bad at riveting in the early stages. Are there
any more reports of this?
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In the Hull Uni film, BNW says the longest tube
they made was 72 ft long. Why? Was this unusual in the
lengths supplied?
Who made the steel right-handed thread inserts for
the main tubes? How were they aligned to ensure
compatibility with the spider?
In the complete three girder curved jig photo, how
were the rivetted parts rivetted. Manually? or by some
machine? On the film there appears to be a compressed
air riveter on the helical winding machine?
I think that is enough now … Looking forward to
more exciting discoveries in 2019.
Roger Allton, Radcliffe-on-Trent, Notts.
+++++++
Email – 10 December 2018
“Floating Giants: The Barry Prentice Story”
I am casting a wide net to a variety of friends,
former colleagues, film participants and others to share
news about a project I have been working on for the past
two years. We made a Documentary Feature Film –
Floating Giants: The Barry Prentice Story about
university professor Dr. Barry Prentice and his pursuit of
airships as a solution to the worsening transportation
crisis in the north [of Canada] brought on by climate
change.
We have just introduced the film to the public. It is
now available to rent or purchase on Amazon or Vimeo:
www.amazon.co.uk/gp/video/detail/B07JYSQM8N
https://vimeo.com/ondemand/floatinggiants
www.imdb.com/title/tt8100192/
https://twitter.com/svenkefilms
I am hoping you enjoy watching the film as much
as we did making it and feel free to forward this to others
who may have an interest in the film.
Kevin Svenkeson
www.svenkefilms.ca

+++++++

Email – 11 December 2018
Australian Model SSZ
I would like to share a project of mine that may be
of interest to AHT members. It also is an interesting
coincidence. The AHT website recently advertised
‘Project Zero’, a crowd-funder project to build a replica
th
SS Zero gondola. I saw it on 12 Nov (although it may
have appeared earlier), the very day after my own project
flew, this being a model SS Zero.
th
Just the day before (11 Nov 2018) I was at a
‘dawn patrol’ display run by a model aircraft club near
Adelaide, Australia. This was open to anyone to bring
along and fly a scale model WW1 aircraft. About 50
models flew, nearly all your classic WW1 fighters. My
project for that event was an SS Zero - some photos
attached.

such as the ram-scoop, just did not have time to finish
them all.
Motor: a brushless electric motor, about 150 watts,
in the gondola with a belt drive to the prop shaft. The RR
Hawk engine on top of the gondola is of course just a
dummy.
Performance: no data, but I would estimate a top
speed around 20-30 knots. Endurance very dependent
on speed; a few minutes at top speed, but ½ hour or
more pottering around. Lipo battery 11 V and 1300 mAhr.
Alan Sherwood, Melbourne, Australia
+++++++
Email – 28 December 2018
Lady Monkswell’s Diary and Slavic Balloon
Here are two items for the next issue of Dirigible
that I would like some help with:
Item 1. Lady Monkswell’s Diary
nd

Lady Mary Monkswell was the widow of the 2
Lord Monkswell, cricketer and Liberal politician, serving
as Minister of War in the government of 1895. She knew
everybody and was very well informed. She also wrote a
cracking diary which is held by the Dorset History Centre
and features on the Voices from 1918 website and
Twitter feed (@VoicesFrom1918). The project has been
funded by the Heritage Lottery Fund.
th
Here is her entry for June 8 when she witnessed
an attack on a U-boat:

“June 8th 1918 - Came here fortnight today [near
Chideock, Dorset]. Watched an air-ship pass close, Lorna waved
to it. It hung over Bay all PM. Sea planes came up from both
sides, also destroyers, great firing about 11pm. Did they get a Uboat? I think so.”
th

A link to the ‘official’ video of the event is below.
My SSZ has a brief appearance about 5 minutes into it,
but it is all well worth watching.
www.youtube.com/watch?v=myndCS6u8Ik
1

Scale: My model is /12 scale; 1,150 litres volume,
3.5 mtrs long. Of course there is no such thing as exact
scale. It is as close to scale as practicable and based on
available data, which was primarily Mowthorpe’s
Battlebags, plus the Handbook for SS Types, and an
undimensioned 2-view drawing of the gondola I found on
the web, which appears to be based on the gondola GA
now on the Project Zero web page. The rest was
estimated from photos.
There are some extra bits, such as the transparent
tube between the gondola and gasbag you may see in
the video; that was necessary as a structural
compression strut between them, and also to take air
from the blower in the gondola to the ballonet. Also the
servo output arms poke out the sides of the fins. And you
can see from the video many scale details are missing,

But three hours later … At 2 a.m. June 9 first
mate William Dreve was on the bridge of steamer
Moidart. She was carrying coal from Barry to south coast
ports. Crossing Lyme Bay, Dreve spotted a U-boat 400m
away - missed by his lookouts. In a minute she was hit
and sank before boats could be launched. Six crew
rescued, 15 drowned. The sinking was attributed to a
th
German U-boat UC77. The following month, July 14 ,
UC77 hit a mine off Flanders and sank with all 30 hands
lost.
Can AHT readers help with the identification of the
airship and whether it took part in the attack of UC77?
Lady Mary’s diary for Armistice Day (November
th
11 , 1918) reads:
“We began the day with an airship sailing round and
round, close over us. We all rushed out and cheered and waved.
About 11 the band played God Save in the Market place whither
we all repaired, the flag was hoisted on the church tower and the
bells rung. We don’t yet know that the Germans have yet signed.
Wonderful scenes in town.”
The website identifies the airship as being from the
Royal Naval Air Station at nearby Toller Porcorum possibly SSZ45? Again a positive ID would be welcome.
Item 2. Slavic Balloon Men post card
Here is the postcard of the unidentified balloon
crew that I mentioned. No clues on the back of the card,
other than it being a “Carte Postale”.
The uniforms have a “Slavic” look, so I was
thinking Serbian?
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It’s a lovely image and, hopefully, Dirigible readers
will be able to provide a formal identification.
David Marks, Southgate, London N14

very helpful, even having part of the R100 airship found
at Akron!
Putnam’s Armstrong Whitworth Aircraft by Oliver
Tapper, has great detail of the R34’s sister ship, the R33.
On-line: Pinterest has many airship photos, which
may be of use; be careful, they can be wrongly titled.
As a long time aeromodeller I applaud your
venture. If you think that I can assist further, please ask.
To which, Nigel Hills of the Airship Association added:
Further to Roger’s email, the hard-back version of
Patrick Abbott’s book Airship talks about the design of
R34 in Chapter 5. I presume that Patrick Abbott tried the
Beardmore Archives (now held by Glasgow University
Archives), or the Vickers Archives (who took over
Armstrong-Whitworth) during his research for the original
book, but as neither organisation is attributed in the
Bibliography, he probably came up blank.

+++++++
Via Alastair Lawson, AHT webmaster
Email – 2 January 2019
The R34 Centenary
Now that we are in 2019, we are starting to have
R34 enquiries coming to fore. I have received the
following email, and wonder if anyone has any details, or
knows where to look? I know that the Inchannan works
had their archive destroyed in a bombing raid in 1941
and so wonder if there was anywhere else the records
maybe located?
Alastair Lawson, AHT Vice-Chairman
To celebrate the centenary of the R34’s first
Atlantic flight we at Wolverhampton’s Tettenhall
Transport Heritage Centre intend to build a 1/48 scale
model of the R34. Its Sunbeam engines, Marston
radiators and Hobson carburettors were all built in
Wolverhampton. After its Atlantic flight it flew over
Wolverhampton to thank all the workers involved.
We have in our collections a small model aircraft
made by a Sunbeam fitter from parts of the R34, after it
was dismantled. Can you help with drawings to facilitate
the project?
Alec Brew, Curator,
Tettenhall Transport Heritage Centre
In keeping with past practice Dirigible forwarded the
request to the usual suspects. Paul Ross of AHT was
first to respond:
The only places I can think of are the Scottish
National Museum of Flight at East Fortune, the National
Library of Scotland, the RAF Museum at Hendon or the
National Archives at Kew. It rather depends on the level
of detail they want as there might be drawings in the
relevant contemporary technical publications. References
to R33 might help, too.
R100 researcher Roger Allton thought that going back a
bit into history might help:
Hi Alec … the answer to drawings is ‘no’ but at
1/48 scale, your R34 will be 13ft long. Presumably you
will want to show a part of it without the cover to show
the girder construction and the gas bags and netting.
The R34 was built by Beardmores at Inchinnan,
from the design of the L33 Zeppelin. Airship: The story of
the R-34 by Patrick Abbott is a good source, pages 13-24
particularly, but have you tried the Zeppelin Museum at
Friedrichshafen, for drawings of the L33? I found them
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British Balloon Museum and Library archivist, John
Baker, was next to offer suggestions:
Historic Airships (PW Brooks-1973). Has a good
print of the R34.
Airship by Patrick Abbott (1975) – hardback. I
suggest pages 60-64
There are cutaway drawings in Illustrated London
News (July 1919), and there is a cutaway published on
page 101 of Graphic 12 July 1919.
Lastly, as R33 Class was a copy (but not exact) of
L33, there is an amazing scale drawing (of L33) in
Zeppelin (Vol 2) by R.L. Rimmell published in 2008.
And Basil Abbott, Manager of Diss Museum, who is also
laying plans to mark the R34 centenary, thought that this
drawing from an unnamed publication might be useful:

Meanwhile, Nigel Hills had been doing some deeper
digging into his archive:
In the absence of detailed drawings so far of R34,
these photos were taken from the Technical Report of
the Advisory Committee for Aeronautics for 1921-22,
Volume 3 (Airships)
R&M 815 – Measurements of Normal Force and
Pitching Moment on Rigid Airship R33. (R.A. Frazer and
H. Bateman – April 1922). Figure 4 shows the precise
measurements of the frame spacing from Frame 19, aft
to the tail and again from frame 19 forward to the bow.
(Don’t ask me why.)
R&M 827 – Prediction of the Resistance of Rigid
Airship R33. – (R.A. Frazer and A.G. Gadd) . 1:161 Scale
model was made of the hull, but the models of the cars
1
1
were made to /15 or /10 scale. No detail, but perhaps
sufficient to give you the shape and dimensions?

I have a particular interest in the R34 because my
grandfather, John S. Richardson, was chief inspector on
that airship. You will find more on my grandfather’s
association with the R34 at this link:
www.preddonlee.com/richardson_R34airship.htm
Ian D. Richardson
(Australian, but have lived in London since 1968)
+++++++
Email – 25 January 2019
The R101 Floral Tributes
I have recently purchased these two postcards. I
believe they are of the floral tributes to the crew of R101.
Wondered if they are common? Have you seen
them before? Have not looked in any books yet!
John Baker, British Balloon Museum & Library

And Paul Ross also had a second bite at the task:
Further to my previous e-mail, I have just started
reading Flight of the Titan: The Story of the R34 by
George Rosie. In it, the author states that the National
Museums of Scotland have a set of Beardmore’s colourcoded working drawings (plans, elevations and crossth
sections) of the R34, dated 27 October 1917. He also
says that the January 1920 issue of Beardmore News
carries an article by Charles V Wallace, a Beardmore
engineer, entitled ‘A Giant Airship in the Making’, “which
offers real insights into the construction of the R34”.
+++++++
Email – 12 January 2019
Chief Inspector on the R34 Airship
I have just been reading your excellent report on
the R34 airship on your Airship Heritage Trust website.

Dirigible’s appeal for input from the cognoscenti was
answered by Nick le Neve Walmsley:
Yes they are the floral tributes to the R101 victims
at Cardington cemetary on the day of the interment. I
haven’t seen either of them before - the top one shows
one of the ‘Press towers’ and the soil excavated from the
communal grave which is interesting because the official
photographs went to great lengths to hide that. The view
below is more familiar - a similar view appeared in [the
book] R101 - a Pictorial History.
It was common practice in the 20s and 30s for
amateur photographers to print their images on
photographic paper printed with ‘postcard’ details on the
back. I think that’s what these are because the white
borders are not regular, their style and quality are not
those of a professional photographer (of which there
were many present that day) suggesting they are
personal ‘snapshots’. If so, they are probably unique.
+++++++
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MUSEUM NEWS

THE R34 ADVENTURE
A project which has been seven years in the
making, that commemorates a great aviation feat, comes
to fruition this year.
It was in July 1919 that the R34 airship took off
from East Fortune in Scotland to attempt the first double
Atlantic airborne crossing. Alcock and Brown had just
achieved a one-way crossing, west to east, and won a
£10,000 prize from the Daily Mail. But the R34 was flying
east to west, the hard way against the prevailing winds,
and was aiming to come back again.
It was a voyage fraught with dangers, not least the
micro-climate of ferocious storms over the Bay of Fundy,
where the airship was sometimes tossed vertical by the
elements. As the R34 was the length of two football
pitches and over 90 feet high, such conditions must have
severely tested the airship and the resolve of its crew.
The Log, kept by General Edward Maitland, tells
the story that includes a stowaway and Wopsie the cat.
Although seriously low on fuel, R34 landed in the USA at
Mineola, Long Island and the crew were taken to the
hearts of New Yorkers.
The return journey was quicker, lasting three days,
three hours and three minutes. The crew were looking
forward to landing back at their Scottish base; but were
surprised to be instructed to land at Pulham in Norfolk.
To this day nobody knows exactly why. It may just
have been weather conditions at East Fortune. The
politicians may have been too lazy to go all the way to
Scotland to greet the crew. Or opposition to the expense
of the voyage, in the cash-strapped post-war period, may
have been why they were sent to isolated Pulham, to
deny the mission publicity.
As R34 came into land it released several tons of
water ballast. This drenched the band, who were striking
up See the Conquering Hero Comes; but they kept
playing.
In 2012 Diss Museum manager Basil Abbott had
the idea of a commemoration that would include: East
Fortune, Friedrichshafen in Germany, Long Island,
Tonder in Denmark and Spitsbergen. So he travelled to
all these museums and aroused their interest.

The North Pole Expedition Museum in Spitsbergen
Funding bids, public subscription, talks and the
sale of memorabilia and R34 Logbooks have helped to
fund the project. Interest has been created by a
PowerPoint presentation seen by numerous groups and
given to all the participating museums. The website
www.airships.me.uk receives 100 visits per month.
A newsletter has gone out several times a year to
museums and individuals all over the world. There have
been exhibitions in Diss Museum and partnership
activities with Pulham Pennoyer Centre, including a
period dinner with General Maitland of the R34 as
speaker (https://pennoyers.org.uk). Joint airship
weekends have been held. There have been many press
articles. A CD of the Log has been recorded and a radio
script written.
A Masonic Ladies Night was presented on the
theme of the end of WW1 and the R34 voyage.
Memorabilia, such as fridge magnets, bookmarks, Tshirts, General Maitland's Own Marmalade, a
commemorative beer, etc., have been selling for years.
Textile, art and Meccano groups are using their skills to
commemorate the R34.
Local schools are working on airship projects,
while students at the University of Suffolk are creating
interactive work as part of their degree course.
There will be a special display in Diss Museum
from mid-March (www.dissmuseum.co.uk). On the
th
th
centenary weekend, 13 /14 July, there will be dancers
in the market place, a blimp overhead, children’s
activities, exhibitions, etc. A local composer, Peter
Creswell, is presenting a show called All Aboard the R34
at Diss Corn Hall on Saturday, 13 July. On the Sunday
morning there will be an airship service in Diss Church.

The Cradle of Aviation Museum, Long Island
The German and Danish Zeppelin museums were
keen because airships were German technology, copied
by the British. The Spitsbergen Polar Expedition Museum
commemorates the exploits of the Italian Norge (1926)
and Italia (1928) airships.
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The Zeppelin Museum at Tonder in Denmark

Basil Abbott
---ooo000ooo---

AHT NEWS

PROJECT ZERO
Project Zero is an IWM
partner centenary project that aims
to commemorate the role of the
dirigibles (airships) deployed in
Wales during 1916 to 1918 in the
service of the Royal Naval Air
Service (RNAS), based on Anglesey
and Pembroke.
It will tell the story of the remarkable men, women
and machines that patrolled the waters around the British
Isles in response to Germany’s ‘unrestricted submarine
warfare campaign' and recount the 200 lives lost in this
forgotten service.
Project events will feature an accurately
reconstructed Submarine Scout Zero (SSZ) control car
that will be manned by costumed interpreters who will tell
the story of Wales, the war in the air and the airships.
Living history displays will include the role of
women in the manufacture of the airships and their role
on the airbases. Visitors will be able to climb aboard the
airship control car and experience at first-hand the sights
and sounds of this forgotten chapter of the Great War.
The event will be complemented by an exhibition
with photos, plans, videos and a WW1 themed
'temperance tavern' with period refreshments.
Example location: Plas Newydd, National Trust,
Anglesey. An Air Station was established in the centre of
Anglesey and a number of Submarine Scout Zero
dirigibles were deployed there. SSZ.73 was flown under
the Menai Bridge by Major Elmhirst (CO) after Armistice
Day in November 1918.
Project Zero Progress Update
At the end of 2018, we ran a ‘crowd-funding’
campaign in an attempt to raise the remaining funds to
start building the replica Zero class dirigible control car
(gondola) and equip our costumed interpreters to tell the
story of the airship service in WW1.
Unfortunately, we were unable to secure enough
pledges to complete the campaign. (See details online at:
www.crowdfunder.co.uk/project-zero.)
However, we are pleased to announce that we
have subsequently received a grant of £10,000 from a
Charity and a further grant of £1,100 from the Airship
Heritage Trust. (For details please read recent Blog post:
https://projectzerohistorymatters.blogspot.com.)
The project is still seeking additional funds and
anyone who would like to claim some of our unique
backer's rewards and be part of this special
commemorative Great War replica is asked to contact
Project Zero Coordinator, Gary Ball at History Matters
tel: 01938 820684 : www.historymattersonline.com
www.projectzerohistorymatters.blogspot.co.uk
SKYPE: historymatters

DIRIGIBLE INDEX
Over the last two years, extensive work has been
put together to create an index of all editions of Dirigible
Magazine since its first edition in 1989. The index has
been produced for members to be able to quickly find
previous articles and research. If you would like to obtain
a copy of the index you can do so free online at the AHT
website: http://airshipsonline.com/dirigible/index.html
Paper copies may also be obtained by writing to
the Editor but these will incur a charge for P & P.
Back copies of Dirigible are available from the
website in hard copy and also in PDF for earlier editions.

---ooo000ooo---

AIRSHIP LECTURES
In the calendar year of 2018 AHT vice-chairman
Alastair Lawson gave his lecture entitled The Golden Age
of British Airships to three organisations: Colne Valley
Classic and Vintage Club (10/05/18); Newport Pagnell
Historical Society (02/10/18); and The Sir Henry Royce
Memorial Foundation (04/10/18).
And Dirigible Editor, Dr Giles Camplin, addressed
two organisations on the subject of Airships: Past,
Present and Future – The City Livery Club Aero Section
(06/06/18) and The Chiltern Aviation Society (25/07/18).
Other talks are available and can be booked by
contacting any member of the AHT Council – see page 2.

---ooo000ooo---

WEBSITE AND SOCIAL MEDIA
The Trust has been online since September 1998.
The first website of just six pages has now grown to over
200 and the results of new research continue to be
added at: http://airshipsonline.com/index.htm
WEBSITE CHANGES
The R100 and R101 pages have been extensively
updated and new photos added. Original pictures have
been re-photographed, and larger formats have been
loaded to the site. Much of the new R100 material was
added from Roger Allton’s work which was printed in
Dirigible (Oct 2018) along with new photos and extended
narrative.
SOCIAL MEDIA UPDATE – to December 2018
Originally set up in 2008, AHT’s online presence
consists of two Facebook Groups and one Web-page.
Content is created and shared on both the
Facebook Group and Facebook Page. We now have
over 10,000 followers and likes and are currently the
most popular Lighter than Air page on Facebook.

Alastair Lawson

[Gary Ball will be reporting on progress to the AHT AGM
th
on June 8 in Cardington Village Hall – see page 43.]

---ooo000ooo---
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RECENT ACQUISITIONS

BOULTON & PAUL CAMERASCOPE IMAGES OF R101

Sincerely, Francis Hanford, Curator. 4th August 2018
[Stereoscopic vision needs the correct viewer. A single image from each pair is shown here. 24 pics in set. More next issue. – Ed.]
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CAMERASCOPES 1828

CAMERASCOPES 1829

CAMERASCOPES 1830

CAMERASCOPES 1831

CAMERASCOPES 1832

CAMERASCOPES 1833

BOOK NEWS AND REVIEWS
first regular commercial flights. They
proved popular despite their high cost
and the ever-present threat of
immolation – eventually realised –
caused by the inflammable hydrogen
used as a lifting agent. …

NEW NON-FICTION

+++++++

TRANSLATED

EXTRAORDINARY
WOMEN OF
BEVERLEY

THE TRANSATLANTIC
PIONEERS:
From First Flights To
Supersonic Jets - The Battle
To Cross The Atlantic

Edited by Barbara English

By Bruce Hales-Dutton

73 pages, fully illustrated in colour.
Publisher: The Beverley Civic Society
Published – January 2019
Price £7.50 (plus postage) from
benglish@newbegin.karoo.co.uk
or the Beverley Civic Society
secretary or treasurer - see webpage:
www.beverleycivicsociety.co.uk

Hardback : Pages: 229
ISBN: 9781526732170
Published: 13th February 2019
Publisher: Pen and Sword Books, 47
Church Street, Barnsley, S70 2AS.

PRESS RELEASE
Extraordinary Women contains
twelve essays by different people,
based on talks given in Beverley,
Yorkshire in September 2018 within
the Civic Society’s Heritage Open
Days programme. The theme was
chosen by the National Heritage
Open Days organisers (a branch of
the National Trust) to commemorate
1918, when women were first
permitted to vote in UK elections. The
talks were so over-subscribed that
the Civic Society decided to publish
them as a book.
The twelve begin with St Hilda,
an East Riding princess … [and
include] Hilda Lyon (see biography
on p9 of this issue by Nina Baker,
DL, PhD, BSc Historian of Women in
Engineering).
The Extraordinary Women of
Beverley include brief biographies
from many centuries, with accounts
of their talents and different
experiences.

+++++++

PRESS RELEASE
Every day up to 3,000 aircraft
fly across the Atlantic Ocean. If each
one carries 250 passengers, that
could mean as many as 750,000
people on the move between Europe
and North America. … A century ago
it was very different. Before John
Alcock and Arthur Whitten Brown’s
epic flight of June 1919 no such
journey had been attempted and they
could not know what to expect.
Of course, it took all the guts
and determination the two men could
muster. … Inevitably, the names of
Alcock and Brown have become
synonymous with that first transAtlantic flight. They were the first but
by no means the last of the transAtlantic pioneers. There were many
others, some of whom are just as
celebrated, while others have sunk
into obscurity.
His Majesty’s airship R-34, for
example, made the first flight from
east to west and followed that up with
the first return crossing. …
In the 1930s the German
Zeppelins, which only a few years
earlier had been terrifying London
with their bombs, were offering the

LIGHTER-THAN-AIR:
Transport and Carrier
Systems: Balloons/Airships
By Jürgen K. Bock & Berthold Knauer
English Language/Update Edition
Edited By Richard G. Van Treuren
Hardcover, 408 pages,
ISBN 0-9725423-8-8-0
Published by Atlantis Productions,
P O Box 700, Edgewater Florida
32132 USA
$50.00 + $25 shipping and handling
outside the U.S.
Can also be ordered online with
Credit Card or PayPal on:
www.airshiphistory.com

PRESS RELEASE
In the year 2000 Prof. Dr.-Ing.
Berthold Knauer proposed and
financed the production of a
comprehensive textbook of LighterThan-Air (LTA) technology. His cochair of the LTA-Committee, German
Aerospace
Association
(DGLR),
Dipl.-Phys. Jüergen K. Bock, coauthored the book, which was mainly
composed and edited by members of
the Institute for Aeronautics and
Lightweight Construction. Published
in the German language in 2003 as
LEICHTER ALS LUFT.TRANSPORTUND
TRAGERSYSTEME.
BALLONE,
LUFTSCHIFFE,
PLATTFORMEN it was a hardcover
edition totaling 504 pages. (In
November 2018 Amazon.com listed
used copies for $222.00.)
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One of the reasons no UK or
American University offers a course
in LTA technology is the lack of a
textbook in the English language.
NOON BALLOON editor Richard Van
Treuren proposed LEICHTER ALS
LUFT be translated into an English
language version.
The chapter written by CDR
Charles Mills, in which he had offered
USN experience as the Zeppelin NT
was coming into being, was available
in English. … Simultaneously with the
new layout, the Editor sought to
expand Mills’ real-world experience
with more articles by Naval Airship
Association veteran members, as
well as papers presented by Airship
Association and AIAA LTA TC
members. … Van Treuren also
incorporated much of the lessons
learned,
and
historical
and
technological high points, gleaned
from more than a decade of NOON
BALLOON issues and other book
publishing. These and the original
pages were enhanced with many
new photos and illustrations, many of
which have never been published
elsewhere.

REVIEW
As the title implies, this is a
tome encyclopedic in nature and
scope. It is just over four hundred 8
½ X 11 inch pages with many photos,
illustrations, diagrams and tables. If
there is a specific topic which a
reader wishes to research, he need
only consult the Table of Contents which is twelve pages long!
The volume is quite detailed
regarding LTA craft used for
transport. It covers unpowered liftassisting balloons, the three classic
powered types, Non-rigid, semi-rigid,
and rigid; historic types, types in
current service and some unique
ideas and proposals as yet unfunded.
LTA phenomenons are discussed
and formulas provided to work out
the effects of these.
The subject matter is covered
in great detail and will likely be found
useful if a bit dry to the individual
curious about the potential of lighter
than air aviation. The potential buyer
should realise that this is not a history
of either all, or any given type of,
lighter-than-air craft. It is a discussion
of the many technical aspects of both
previously flown and proposed
aircraft. If, for example, you wish to
learn more about fuel in gaseous
form as used in Graf Zeppelin, that
topic is discussed as are comments
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about other similarly fueled craft and
the topic in general. If you are
interested in the Graf Zeppelin’s 1929
flight around the world, then you will
be
disappointed.
The
book
occasionally mentions an historic
episode; however, it is in no sense a
comprehensive history of any specific
aircraft.
There is included a healthy
dose of advocacy regarding the
physical and perceived practical
advantages of hydrogen as a lifting
gas as compared to helium.
Hydrogen is described as also having
potential for its fuel value and that, if
water recovery is desired, consuming
hydrogen will be more advantageous
both as to volume recovered, the
purity of the water, and the
maintenance of the equipment so
employed. While the current legal
restrictions are acknowledged, the
arguments are made as to the safety
st
of hydrogen in gas cells made of 21
Century
materials,
successfully
maintained in a pure or nearly pure
state. It will be interesting to see how
st
this advocacy is received by 21
Century readers?
This book is a reference work
that should be in every modern
library oriented towards STEM topics.
It should be made available to every
‘popular’ author who feels that 100
years after the heyday of LTA might
be a profitable moment to publish a
new ‘history’ of this branch of
aviation. The serious student of this
genre will find content of interest
almost no matter how well read he
may be on the topic.

C. P Hall II
+++++++

REVIEWS

AIRSHIPS R.100
AND R.101
By Michel Pratt
translated by Kader Barry

Paperback: 196 pages
Publisher: BANQ
Published: 15 Feb. 2018
ISBN-10: 2981695657
ISBN-13: 978-2981695659

REVIEW
This title might have been
properly sub-titled as an ‘illustrated
history’. It is soft cover, 8 ½ X 11
inches, about 181 numbered pages
plus appendix, a suggested further
reading list and subject related
errata.
The press release states “280
pictures (180 for the R.100 and 100
for the R.101).” There are a large
number of photos, maps, and
illustrations and they are the strength
of the offering. My estimate is that the
knowledgeable reader will recognize
about 80% of the R.100 photos and
perhaps 85% of the R.101 photos.
Obviously there are no ‘new’
R.100 photos, however, Michel Pratt
was able to draw upon some private
collections in Canada and there are
photos that you are likely never to
have seen before.
One interesting photographic
foible of the era was a need to photoshop an airship into another photo.
Most modern authors seem to miss
the obvious and reprint such photos
without comment – one suspects
without awareness. Michel Pratt
recognizes the genre which he refers
to as “photomontage” and offers two
examples with explanation on page
97 for the reader’s amusement.
Regrettably this title is not a
gem without flaw. The photo
reproduction technique is no doubt
economical; however, it is not of a
consistent high quality. Some photos
seem to lend themselves to this
process while others do not. Some
photos are quite sharp while most are
not. On pp72-3 are three photos of
R.100 at the Canadian mast. One is
so sharp that it appears that, at each
level of the mast structure, the color
of the framework alternates, Light
and dark, apparently to catch a pilot’s
eye, as a safety device. The other
two photos offer no clue of this.
Interestingly there are two
photos of damaged fabric: one of a
discarded piece floating down;
another of two men tugging at such a
piece on the ground. There is no
photo, good or bad, of the fin fabric
damage. The photo captioned, “The
photo that best depicts the location of
the damage to the fabric” has an
arrow pointing to the junction of the
hull and the upper vertical fin? The

photos of the masthead mechanisms
are so blurred as to be utterly
pointless. There are a number of
misplaced and/or inaccurate, photo
captions.
I believe that this title was
originally published in the French
language a few years ago; now
translated into English. As one might
expect of a volume emphasizing
photographs, the text is brief and
generally lacking in detail. The text
contains a number of errors: some
may be a matter of translation, others
are errors of fact and several are
typographical; the knowledgeable
reader will be amused, others should
beware. I did learn of the title “Tout
l’monde parle du R-100” sung by
Mary Travers, a French language
song about R.100, vintage 1930, of
which I was previously unaware. One
hopes that this song is better than the
English language 45 RPM record
provided with R100 In Canada by
Barry Countryman, many years ago.
No recording of any R.100 song is
offered with this book.
The copy of Airships R-100
And R-101 which I reviewed was
found on Amazon® for a price of
about $13 (US) including delivery

C. P Hall II
+++++++

FICTION

SEIZE THE
RECKLESS WIND
by John Gordon Davis
Paperback
First Published 1984
Harper Collins 475 pages
RRP UK £7:99

REVIEW
Amazon Review: A magnificent
novel
of
ambition,
love
and
adventure. - It had not been easy for
Joe Mahoney to leave his beloved
Rhodesia. All he possessed by the
time he reached England was a
battered cargo plane and a dream.
From this slender beginning,

Mahoney and his partner built the
Rainbow – the project that would
revolutionise the face of commercial
flying.
AHT Review: I originally read
this book back in 1987, on my late
teenage holiday. My original copy
has been a holiday paperback ever
since. The story is a sequel to an
original book with an equally dramatic
title of Hold my hand, I’m dying,
which I might add, I’ve never read.
The story picks up with the
main protagonist, Joe Mahoney, a
struggling cargo pilot, who is trying to
make his business work. By chance
he meets a Major Malcom Wren who
plans a way to revoloutionise cargo
carrying, and they decide to go in to
business and build a giant cargo
airship.
The story is well written, with a
well weaved plot. Characterisation is
good, along with the trials and
tribulations of setting up an airship
company based at Cardington. The
book was written at the time when a
number of LTA fiction novels were
coming on to the scene, however this
book has less of the “science fiction”
around airships, and is an enjoyable
read.

Alastair Lawson
+++++++

Dutch airship enthusiast Paul van Daalen has written a children’s book that translates as “Search for the Zeppelin”
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ARRIVALS, TRANSFERS, DEPARTURES
(Or, for the less aeronautically obsessed - BIRTHS, MARRIAGES, DEATHS.)

DEPARTED

st

JAMES ARTHUR IAIN REID

21 February 1924 – 20th November 2018
Airship Industries’ Chief Designer
Iain Reid was one of the last great slide rule
designers in the uneasy transition to a more computer
focussed world. He grew up in the shadow of the
Schneider Trophy Races and studied mechanical
engineering at Glasgow University and aeronautical
engineering at Cranfield School of Aeronautics.
In his formative years in the Royal Navy he saw
service as a steam engineer on the battleship HMS King
George V, then as an Air Engineering Officer in the Fleet
Air Arm working with aircraft on carrier operations in the
Atlantic, the Indian Ocean and the Far East. He later
went on to head the Aeronautical Engineering
Department at the Naval Engineering College, Manadon
where he built their first supersonic wind tunnel.

After leaving the Navy Iain worked for Hunting
Engineering before teaming up with Roger Munk and
John Wood in 1974 to bring much needed aeronautical
credibility and expertise to Aerospace Developments
(which later became Airship Industries). His work with
former Royal Navy test pilot Nick Bennett resulted in the
Skyship 500 and 600 designs becoming the first ever
modern airship designs to gain full CAA passenger
carrying certification.
His work on the Skyship 500 and 600 designs
included defining the hull profile, the gondola and flight
deck layout, the tail surfaces and designing all new air
and helium valves. But he was also responsible for the
initial work on the [Sentinel] SK5000, the semi-rigid
SK3000, and a series of small non-rigid concepts, the
SK75, 120, 200, 250 and SK300.
The Skyship designs went on to gain Certification
in the USA, Canada, Europe, Australia, Japan, Korea
and Trinidad. They were the first airships to cross the
Australian continent (in 1988) and SK600-01 achieved a
52 hour non-stop flight in 1990. Ultimately however the
collapse of the Bond business empire led to the demise
of Airship Industries UK in September 1990, and at that
point Iain finally decided to retire.

Alastair Reid

---ooo000ooo---

EDWIN MOWFORTH
AHT Vice-President
Dr Mowforth graduated from Cambridge in 1957
and began his career as an engineer with the de
Havilland Aircraft Company at Hatfield. After a few years
working on engine installation he moved to the University
of Surrey where, in 1971, he obtained a PhD in
composite material design. He remained as a full-time
lecturer in Stress Analysis and Dynamics with Surrey
University until 1999 when he moved to Germany. There,
Edwin was employed as Chief Designer for CargoLIfter
Development GmbH and he remained in Germany until
the company’s attempt to create a fleet of gigantic heavy
lift airships terminated in financial failure in 2002.
It was during his time in Germany when we both
worked on CargoLifter Load Exchange that I really got to
know Edwin and he became a valued friend and mentor,
when he was kind enough to take on the role of acting as
my External Supervisor during the research for my PhD
on Airship Ground Handling.

Edwin’s interest in lighter-than-air flying machines
dated back to 1969 and, as I recall, the first time we met
was at meetings of the Airship Association in London
during the 1970s. He was highly regarded among the
great and good of the Airship Association with a
reputation built on several influential articles in which he
suggested the use of airships for such innovative tasks
as carrying freight. His articles appeared in several
prestigious publications that included the Aeronautical
Journal and the New Scientist to name but two.
During the 80s and 90s he lectured widely on the
history of both LTA and HTA flying machines, and latterly
produced several notable publications. Chief among
those published by the Airship Association are the
booklet Airships Today which he co-authored with Arnold
Nayler and his reference book An Introduction to the
Airship (first published 1985). The third edition, published
in 2004, remains very relevant today and is exactly what
it says on the cover - an introduction to the airship. Not
only did Edwin write it but he also drew the pictures.
He was an extraordinarily gifted illustrator and he
took great pleasure in drawing. His work was meticulous
and he delighted in recording detail, a hobby that began
in his lunch hours at de Havilland. During these, for his
own amusement, he produced a truly beautiful collection
of watercolours depicting every rivet of the company’s
Comet aircraft frame which was then in the process of
construction. These drawings are of historical importance
have now been gifted to the de Havilland Archives for
safe keeping as a lasting memorial to Edwin’s work.
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Giles Camplin

NOTICE OF ANNUAL GENERAL MEETING
Notice is hereby given for the 2019 Annual General
Meeting of the Airship Heritage Trust to be held in
Cardington Village Hall, Southill Road, Cardington,
Bedfordshire MK44 3SP
Date: Saturday, 8th June 2019 at 2:00 pm
FOLLOWING THE AHT 2019 AGM
There will be a talk by

Gary Ball of History Matters
Who will give an update on progress with:

PROJECT ZERO
(https://projectzerohistorymatters.blogspot.com)
Refreshments (tea and biscuits) will be provided and guests are welcome so bring a friend!

---ooo000ooo---

FORTHCOMING EVENTS
th

•

24 March 2019 – The British Balloon and Airship Club Annual General Meeting and Members’ Day will be
held at The Stoke Orchard Community Centre, Armstrong Road, Stoke Orchard, Cheltenham. The AGM will be
followed by a short a talk on The New Airlander by a representative of Hybrid Air Vehicles.

•

10 May 2019 – A lecture on the R34 airship will given by Nigel Hills of the Airship Association to The
Industrial Archaeology and Science Group U3A Farnborough at their regular fortnightly afternoon meeting at
Farnborough Technical College, Farnborough, Hants.

•

3 June 2019 – A full day Seminar (11:00 - 17:00) organised by the Royal Aeronautical Society Historical
Special Interest Group entitled A Century of Transatlantic Flying, featuring presentations on the achievements in
1919 by Alcock and Brown and the British Airship R.34 and two major fifty-year milestones - the first flights of the
Boeing 747 and the Concorde, is to be held at The RAeS Headquarters, No.4 Hamilton Place, London W1J 7BQ.
Details at: www.aerosociety.com/events-calendar/a-century-of-transatlantic-flying

•

Saturday, 8th June 2019 at 2:00 pm - The 2019 Annual General Meeting of the Airship Heritage Trust will
be held in Cardington Village Hall, Southill Road, Cardington, Bedfordshire MK44 3SP (see notice above).

th

rd
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MEMBERSHIP MATTERS
UK Membership : £25 per annum : Overseas Membership : £35 per annum
st

AHT Annual Subscriptions are due on the 1 of January each year
=

Subscribe via PayPal at the AHT website (www.airshipsonline.com/members/)
or
By Standing Order made payable to: “The Airship Heritage Trust” : Account Number : 31563866
Sort Code: 40-24-07 : HSBC Bank plc, Unit 2, Marlowes Centre, Hemel Hempstead, HP1 1DX
or
By cheque made payable to: “The Airship Heritage Trust”

Sent to: The Membership Secretary
Brian Harrison, 9 Quaggy Walk, Blackheath, London SE3 9EL
Enquiries: membership@airshipsonline.com
AHT welcomes new members : John Powers; Jimmy Royer; Alexander Swaim
43

See Carlotta Meyers article on page 8

