
TWO PICTURES FROM DAVID MARKS’ COLLECTION 

 
Note fellow in sling on side of R34, also radiating net for gas balloonets [sic] on R29 and gun tube between gas 

and tail point. East Fortune. 1st November 1919 

 
R29 in shed at East Fortune: showing frames and girders with balloonets [sic] inside. 18th October 1919 
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FORTHCOMING EVENTS 
♦ 30th October to 7th November 2016 – The Hot Air Balloon World Championships will be held at Saga, Japan. 

For information contact the British Balloon and Airship Club’s Competition Club rep: Lindsay@plasmadoc.co.uk 

♦ Thursday 13th November 2016 - Zeppelin Terror Attack Film and Lecture - Cambridge Branch of the Royal 
Aeronautical Society will show the film "Zeppelin Terror Attack" (Channel Four) which revisits the little-known story 
of the First World War Blitz, when the Zeppelins waged an 18-month terror campaign on the people of London. Dr 
Hugh Hunt and his colleagues from Cambridge University attempt to find out why it was so difficult for British guns 
to bring down Zeppelins: a surprising problem given that the airships were filled with flammable hydrogen gas. 
Zeppelin Terror Attack is an explosive mix [sic] of investigative engineering and vivid action from the past. The film 
showing will be followed by a Q&A session with the cast and crew. Event venue: Lecture Theatre '0', Cambridge 
University Engineering Department, Trumpington Street, Cambridge CB2 1PZ : Lecture starts at 6 pm : 
Information online: www.aerosociety.com/Events/Event-List/1741/Zeppelin-Terror-Attack 

---ooo000ooo--- 

EMPENNAGE 
THE MYSTERY OF THE GRAF ZEPPELIN BINOCULARS 

	
Old binoculars found on eBay 

Some time ago I was browsing eBay, as many collectors 
do, sorting through the old postcards or other items, searching 
for airship or Zeppelin related material when I was surprised to 
find a set of worn out, old binoculars that turned up among the 
postcards. I would not normally have given them a second 
glance but for some reason I was intrigued and so I looked at 
the accompanying details. There I spotted an interesting 
marking - LZ.127 - which hinted at an astonishing provenance. 

	
The mysterious LZ.127 engraving 

I was surprised to be the only bidder and checking the 
other items the seller had for sale, mainly vintage and turn of 
the century photographic equipment, I thought that these were 
probably from a reasonably reliable source. I purchased them 
very cheaply, to be added to the AHT collection, and I started 
to try and do some research.  

Whether each ship was allocated binoculars identified 
by stamping them, none of my friends and contacts could 
confirm.  However the ones I bought do look similar to those 
sported by Count Zeppelin and Hugo Eckener in portraits. It 
seems binoculars were the accessories of the day in the 1930’s. 

	
Count Ferdinand von Zeppelin 

	
Dr Hugo Eckener 

In subsequent internet searches I have found other 
similar binoculars available with the reference stamp in exactly 
the same place; one recently turned up in an auction in Tokyo! 
This has an interesting tie-in to the Graf’s visit in 1929 and the 
possibility of loss or even theft during the Round-the-world 
flight. So I believe the ones I bought are genuine. 

Alastair Lawson 
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Air Marshal to the most junior 
Lieutenant; and every MP from Prime 
Minister to the most recently elected 
back–bencher. 

The 1920’s and 30’s were a 
golden age of aviation 
experimentation and development. 
Many projects were “cutting edge” 
and “state-of-the-art” and many a 
career officer made both contribution 
and reputation by his involvement in 
such projects. Even post-World War 
Two, there were three “V” bomber 
projects that fell into this category. In 
our day and age, one would be lucky 
to be involved in one such program, 
which might take longer to culminate 
than a career would last. That being 
the case, one should come on board 
as prepared as possible to optimize 
the chance for success. Forewarned 
is forearmed. 

The story of the 1924 Labour 
Airship Programme is the story of 
folly compounding folly. Two military 
services, neither of which wished to 
develop airships but neither of which 
wanted to allow the other to do so 
either. Two hesitant political parties: 
the first saw subsidy of private 
interest as an inexpensive route to 
aviation development; the second 
saw the opportunity to demonstrate 
the advantages of Socialist 
enterprise. The compromise result 
was a little of each with the Labour-
designed project executed by the 
Conservative government.  

There were two design teams - 
each tasked to build an airship, to 
what seemed an easily achievable 
specification in 1924, to be 
completed by 1927. The fly-in-the-
ointment was a 1922 stress study, 
submitted as proof of Air Ministry 
expertise in 1923, heedlessly written 
into design requirements in 1924 and 
not  reconsidered in 1925. 

Notwithstanding other 
opinions, both teams enjoyed the 
services of brilliant, capable team 
members and consultants. By 1927, 
both teams knew that their planned 
ship would not meet specification; 
and yet they proceeded to build. By 
late 1929 both ships were complete 
and neither met specifications. 

A “cutting edge, state-of-the-
art” program is always border-line, 
prohibitively expensive. While it may 
take genius to design a successful 
airship; it does not take a genius to 
doctor a budget number, fudge a 
performance figure, or to suggest a 
money-saving short cut. 

R.100, the ‘capitalist ship,’ was 

put through a pre-planned program of 
test flights. An unsatisfactory test 
resulted in repeating the test on more 
than one occasion. With U.K. tests 
completed, R.100 undertook a 
successful overseas round trip to 
Canada in the summer of 1930. 

R.101, the ‘socialist ship,’ 
undertook a series of flights. About 
half could be described as excursions 
for VIPs. No unsatisfactory test flight 
was ever repeated. A forty-eight hour 
endurance flight was ‘completed’ 
after thirty hours and praised as  
having fulfilled the testing program. 
Incapable of lifting enough fuel, either 
to fly to India, or to return, R.101 was 
divided in two and a new gasbag 
inserted increasing gross lift by 10%.  

Upon completion, a single, 24 
hour, test flight was scheduled which 
would include R.101’s first 
experience with all five engines 
running at full power. Two new 
engines could not run at full power on 
this occasion. Again, this time after 
17 hours, the test flight was declared 
a success and the ship was prepared 
for a flight to India. It did not get as 
far as Paris before folly coincided 
with disaster. 

Folly can be difficult to 
recognize in advance. Genius often 
seems less likely to recognize its own 
folly than most. Egotistical genius 
may decide that it can triumph over 
the folly of others! As long as 
foresight remains fuzzy while 
hindsight is 20/20; the knowledge of 
follies past may be the best guide to 
recognizing follies in the present. 

C. P. Hall II 
Review written for the Royal Aeronautical 
Society Historical Group. Reprinted with 
the author’s permission. 

++++++ 

FICTION 

 
FLIGHT OF DREAMS 

by Ariel Lawhon 
Hardcover: 336 pages 
Publisher: Doubleday  
ISBN-10: 0385540027 
ISBN-13: 978-0385540025 

PRESS RELEASE 
On the evening of May 3rd 

1937, ninety-seven people board the 
Hindenburg for its final, doomed flight 
to Lakehurst, New Jersey. Among 
them are a frightened stewardess 
who is not what she seems; the 
steadfast navigator determined to win 
her heart; a naive cabin boy eager to 
earn a permanent spot on the world’s 
largest airship; an impetuous 
journalist who has been blacklisted in 
her native Germany; and an 
enigmatic American businessman 
with a score to settle. Over the 
course of three hazy, champagne-
soaked days their lies, fears, 
agendas, and hopes for the future 
are revealed. 

“Flight of Dreams” is a fiercely 
intimate portrait of the real people on 
board the last flight of the 
Hindenburg. Behind them is the 
gathering storm in Europe and before 
them is looming disaster. But for the 
moment they float over the Atlantic, 
unaware of the inexorable, tragic fate 
that awaits them. 

Brilliantly exploring one of the 
most enduring mysteries of the 
twentieth century, “Flight of Dreams” 
is that rare novel with spellbinding 
plotting that keeps you guessing till 
the last page and breathtaking 
emotional intensity that stays with 
you long after. 

REVIEW:		
“At every page a guilty secret 

bobs up; at every page Lawhon 
keeps us guessing. Who will bring 
down the Hindenburg? And how?” 

New York Times Book Review 

WANTED 
EVENT 

ORGANISER 
To arrange and run 

Social Events 
For 

THE AIRSHIP 
HERITAGE TRUST 

Knowledge of airships 
not required 

For details contact: 
chairman@airshipsonline.

com 

42

EDITORIAL 
 SUBJECTIVE FOCUS FALLACIES 

In July of last year, Dirigible received a request from 
Pieter Graf (see Correspondence p27) seeking information 
concerning the involvement of RNAS blimp SSZ29 in the 
sinking of the German U-boat UB-31 in 1918. In keeping with 
past practice we passed this Email on to Brian Turpin who has 
made an in depth study of the RNAS blimps.  

Oddly, Brian could find no mention of the event in his 
extensive collection of RNAS documents; these include the 
‘Daily Reports’ compiled from the records made by Captains 
of First War blimps when they came off duty. The only 
comment regarding SSZ29’s flight that Brian could find in the 
Report for Folkestone on 2nd May, 1918 (the day UB-31 was 
sunk) was this: Patrolled from Grisnez to Boulogne, Varne, 
Dungeness and base. Nothing to report.  

This at least confirmed that SSZ29 was in the area in 
which the UB-31 incident happened on the day in question, but 
as Brian commented: “Surely the captain of SSZ 29 would 
have reported this incident if he had been directly involved? 
Perhaps SSZ29 was observed in the area by the surface ships 
and they assumed it was somehow involved?” 

This reminded me of a true story I once heard and led 
me to an important realisation with regard to airship history. 

The story was told to me by a very experienced hot air 
balloon pilot who, on a clear crisp autumn morning, returned 
home to lunch and switched on the television to watch the 
lunchtime news, as was his custom after a very pleasant, if 
unremarkable early morning flight over the Hertfordshire 
countryside in his distinctively coloured balloon. To his 
dismay, one of the reports on the local network, concerned a 
balloon, closely matching a description of his own, which had 
allegedly knocked a chimney pot off a house in a town close to 
where he had flown. The Police, the report said, were now 
looking to interview the errant balloon pilot.  

 

Being a good citizen he promptly “went to the cop shop 
with his hands up” and discovered the complaint came from a 
police officer’s wife who had heard a huge crash and looked 
out of the window to see her chimney pot lying in the garden. 
High above, in the clear blue sky, was a hot air balloon so 
putting two and two together she immediately made five and 
phoned her husband with the accusation that the balloon was 
responsible for the damage. Luckily for the pilot, a milkman 
making deliveries in the street at the time, was able to confirm 
that the high-flying balloon never went near the chimney pot! 

The important point here, which impacts on the 
SSZ29/UB-31 enquiry and applies equally to many photos we 
have published in the past that show some airship or other 
flying over someone’s house, is that observers on the ground 
and those aboard the airship have utterly different perspectives. 
The former are focusing on one highly visible object, the 
airship, that is outstanding against a blank background, the sky, 
whereas the latter are seeing miles of open countryside laid out 
below them or a vast expanse of sea stretching to the horizon. 

From my own time as a hot air balloon pilot, I can 
confirm that spotting any specific individual from the air in the 
‘landscape’ below is actually very difficult but when a balloon 
takes off, if anyone on board waves ‘at the crowd’ they all 
wave back. They take it personally and wrongly assume that 
they can be seen just as easily by the individual who is 
apparently waving at them as they can see him (or her). 

Thus, in the case of an airship a thousand feet up on a 
convoy protection patrol at sea, the crew are more likely to be 
looking at where they are going, or focussed on things inside 
the airship cabin (such as oil pressure gauges or maps), than 
looking out of the window at things happening on the ground - 
especially things that are perhaps a mile or more away and off 
to one side of their heading. Thus, airship occupants may be 
blissfully unaware of events that are hugely spectacular and 
which appear to be unmissable to observers on the ground. 

Moreover, onlookers who lack experience or knowledge 
of the true size of the balloon or airship they are viewing, 
inevitably misjudge the distance to it. This shows itself in cases 
where an airship is photographed ‘above’ an observer because, 
if one were to draw a line vertically down to the ground from 
the true location of the ship, it would in most cases be a 
considerable distance away from the person or settlement it is 
supposedly ‘flying over.’ If it were exactly overhead then the 
viewer/photographer would see only the ship’s underside!  

So the suggestion that “… SSZ29 was observed in the 
area by surface ships who assumed it was somehow involved” 
seems to me to explain the fact that there is no record among 
the airship documents of the UB-31 sinking activities. For a 
start the SSZ29 crew, patrolling as normal, probably saw depth 
charges going off fairly frequently. If they noticed anything at 
all, because, by chance, one of them happened to be looking in 
the right direction at the right time, they would have thought 
little of it. And there are dozens of other reasons for airship 
crew not to notice some action that sea-based observers would 
have considered to be blindingly obvious and so spectacular as 
to be unmissable from anyone flying ‘overhead.’ The airship 
could have been a mile or more away, flying off and watching 
out for a convoy. The sun could have been directly behind the 
event, or there could have been a patch of mist obscuring it ... 

Maybe we should give such phenomena a grandiose 
title such as “subjective focus fallacies” or just say the crew of 
SSZ29 were simply unaware of UB-31 sinking because they 
were looking the other way? 

GILES CAMPLIN – EDITOR 

Dirigible is the official journal of the Airship Heritage Trust. It is 
published by the Trust three times a year and is distributed free to all 
current members. Back numbers of Dirigible are available for sale to the 
public at the Trust’s discretion. 

The Editor of Dirigible is pleased to consider for inclusion in Dirigible, 
articles, correspondence and other contributions (also ‘review copies’ of 
new publications and journals) on all matters concerned with the 
preservation and the history of airships and of subjects relevant to the 
science of lighter-than-air flight.  

To submit articles, photographs or comments; or to request advertising 
information, write to: The Editor, 67 Gordon Road, London SE15 2AF 
(Tel 0207 732 0488). A suitably addressed envelope and full return 
postage must accompany any submitted articles and photographs that are 
required for return. No responsibility can be assumed for unsolicited 
materials. 

All letters (or email correspondence) sent to Dirigible will be treated 
as unconditionally assigned for publication and for copyright purposes 
and are subject to the Dirigible editor’s unrestricted right to edit and 
comment editorially. 

Acceptance of advertising does not in any way imply endorsement of 
either products or services by the Trust or Dirigible. We welcome any 
report of inferior merchandise or services delivered through our 
advertising so that corrective measures can be taken. 

Dirigible is printed in England.  The contents are copyright © and all 
rights are reserved. No part of this publication may be reprinted, stored 
in a retrieval system, transmitted in any form, or reproduced by any 
means, electrical, mechanical, photocopying, recording, or otherwise, 
without prior permission from the copyright owner.   

The views expressed by contributors, or the claims made by 
advertisers, that are published in Dirigible are not necessarily those of 
the editor, or of The Airship Heritage Trust. 

This magazine is intended as a source of general information only 
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TECHNICAL SECTION 
AIRSHIPS IN GUSTS 

By W. B. Klemperer 
Reprinted from The Daniel Guggenheim Airship Forum Report - July 25-26, 1935 

It has been suggested that it would be desirable if some “standard gust” could be evolved from 
experience to serve as one of the design load cases for airship design. The designer of a bridge can put up a 
sign telling for how much load the bridge is safe. In some airplanes, a notice to the pilot is displayed in the 
cockpit advising him of safe speed limits with flaps up or down. Can we arrive at means to tell the pilot of 
lighter-than-air craft, in a similar manner, just to what load he is exposing his ship at any time and how far 
he is safe to go? Eventually this problem should lend itself to solution by instruments. In order to design 
such instruments and to define safety limits a clear mental picture of all phenomena involved is essential. 
While steady flight conditions, especially straight and pitched flight, have been well understood for a good 
many years, the study of dynamic and transient load conditions, as well as curved flight, is still very much in 
progress. 

Aircraft may be subjected to transient load conditions 
deliberately in the course of control maneuvers, as well as 
passively in gusts. There are many conceivable combinations 
of load conditions. If an analysis of this complex problem of 
airships in gusts is to be attempted, then it seems to me to be 
useful to divide the task into several individual steps: 
1. What is the nature of atmospheric gustiness? This is a 

question of meteorology. 
2. How does an airship encounter “gusts”, or how do they 

attack the ship? This question is one of relative motion, on 
the border line between meteorology and navigation. 

3. What forces and moments act on the ship as a whole when 
it is exposed to such gusts? This question is primarily one 
of aerodynamics. 

4. With what motion does the ship respond to these air forces? 
This is essentially a problem of dynamics. 

5. What bending moments and stresses are produced in this 
ensuing motion? To answer this question, the distribution 
of the aerodynamic and dynamic forces must be 
understood. The rest of the problem is amenable to the 
methods of stress analysis. 

6. The next question is: What deliberate control maneuvers 
are performed or necessary while the ship is under the 
influence of a gust, and are their effects additive? This 
question involves both aerodynamic and navigational 
considerations. 

I do not propose to solve these six questions, nor do I 
feel that they exhaust the analysis of the whole problem. They 
are merely to serve as a guide for a brief discussion of some of 
the work already done and for a plea for future research which 
may contribute to the safety of, and confidence in, aerial 
navigation. 

1.  
What is the nature of gustiness? What are the velocities, 

direction, expanse, coherence of individual air currents 
occurring in the atmosphere; what is the texture of their 
boundaries; what accelerations or pressure gradients occur, 
what velocity gradients; or what vorticity, and of what 
regularity or irregularity are they? How do the disturbances 
originate, how do they move, and how do they dissipate 
themselves? 

The problem is of huge scope. The obstacles in the way 
of experimental exploration are formidable, but progress is 
being made along several promising avenues of 
experimentation. Some of them are: Double theodolite 
observations of sounding balloons released during the 
approach and passage of meteorological disturbances; radio 
balloons; photo-theodolitic observations of rocket or shell 
clouds fired into suitable heights; flight tests by free balloons, 
airplanes, or motorless gliders, equipped with instruments 

recording rate of climb, accelerations, and the ship’s attitude 
and flight characteristics; wind vector measurements on tall 
towers, etc. 

Whether the disturbances of the atmosphere will 
eventually be as well understood as the tides of the ocean no 
one would dare predict. Pending such knowledge, however, 
one is naturally tempted to study the possible effect of simple 
idealized or fictitious disturbances. A uniform wind, of course, 
does no flying aircraft any harm. The border region between 
two wind currents of different velocity or direction is 
experienced as a “gust” by aircraft flying from the region of 
the one current into that of the other. Such currents may be 
vertical or horizontal (or inclined). 

Vertical currents of 2-3 m./sec. frequently occur on 
sunny days, 5-10 m./sec. have been repeatedly encountered in 
or underneath cumulus clouds, while thunderstorm and 
hailstorm formations are credited with still greater vertical 
velocity components. Often such currents are undoubtedly 
quite narrow, but occasionally they have been found to have an 
expanse sufficient for aircraft to spiral in them. High-
performance soarers have systematically explored and utilized 
them. Under certain conditions such currents have been 
observed to occur stationary with respect to the ground, 
especially in mountainous country, or near the edges of desert 
or isolated areas. Under other conditions they travel with the 
prevailing wind. Again, others have been found to be inclined 
and to lag behind the wind, or to travel along a front, or 
seemingly erratically. In front conditions they may have a 
speed of propagation corresponding to the motion of the upper 
air layer, and their border then appears to travel faster than the 
lower level wind. Horizontal wind velocity differences known 
as wind shifts are common at the border region of air masses of 
different temperature and humidity history. The travels of these 
wind shift regions are subject to intense study of the 
meteorologist. They are not exactly stationary with respect to 
the air mass on either side of them, but at any rate, the relative 
movement is probably only a fraction of the airspeed of an 
airship or airplane, and even a glider. 

Just how sharp the transition from one velocity to the 
other is, in the border region, is problematical. More than 
likely it is turbulent and irregular. If the individual 
irregularities are small in expanse, though appreciable in peak 
values, they may not be of appreciable influence upon the 
motion of a ship passing through them. For theoretical 
purposes, it has been found interesting to study gust borders of 
abrupt sharpness, of linear change of velocity (constant 
gradient), of sinusoidal character, and of the nature of an 
exponential surge. 

A particular type of gust can be visualized without 
reference to any border region or front. Imagine the ship finds  
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BOOK NEWS AND REVIEWS 
	 THE EDITOR WOULD BE 

PLEASED TO RECEIVE 
REVIEWS OF OLD OR NEW 
LTA BOOKS THAT AMUSE 

OR ANNOY READERS 
+++++++ 

NEW NON-FICTION 

 

MEMORIES OF 
AHLHORN	 

By Dr. Fritz Strahlmann 
New Translation by 

Alastair Reid 

Paperback, 236 Pages 
Price £10.60 (excl. VAT) 
Published by Lulu and available 
online from: www.lulu.com/shop/dr-
fritz-strahlmann/memories-of-
ahlhorn/paperback/product-
22811781.html 
Prints in 3-5 business days 

PRESS RELEASE 
Now available for the first time 

in the English language, this is a 
translation of the original 1926 
German anthology compiled by Dr. 
Fritz Strahlmann. First hand accounts 
are given of the construction of 
Germany’s premier airship base, of 
the missions and incidents that beset 
the various airships and their crews, 
together with the official eye witness 
statements regarding the 
catastrophic explosion at Ahlhorn on 
5 January 1918. Hans von Schiller 
provides a list of airships that 
operated from this station. Other 
base personnel add their personal 
experiences, and the book concludes 
with a brief history of the nearby 
Army airship station at 
Wildeshausen. 

+++++++ 

REVIEWS 
LIGHTER THAN AIR:  

The Life and Times of Wing 
Cmdr. N.F. Usborne, RN 

By Guy Warner 
Hardcover: 310 Pages 
Published: April 2016 
Pen & Sword Aviation Books 
47 Church Street, Barnsley,  
South Yorkshire, S70 2AS 
www.pen-and-sword.co.uk 
ISBN: 9781473829022 
RRP: £25.00 
 
REVIEW:		

This book will appeal to 
anyone with an interest in the 
pioneering days of aviation – 
particularly lighter-than-air flight. 
They may recognise some of the 
names that appear in the book – 
names such as John Capper, Samuel 
Cody, Frederick Sykes, Murray 
Sueter and even the moustachioed, 
monocle-wearing Mervyn O’Gorman. 
However, I doubt that many of them 
will know much about Neville 
Usborne. 

Born in Co. Cork in 1883, 
Neville Florian Usborne joined the 
Royal Navy as a cadet in 1897. He 
developed a keen interest in aviation 
and was appointed to a post at 
Barrow-in-Furness where Naval 
Airship No.1 (or Mayfly) was being 
built by Vickers. Despite the ship’s 
disastrous end in 1911 when she 
broke her back while being taken out 
of her floating shed before she had 
even made her first flight, Usborne 
didn’t lose his enthusiasm for aviation 
and went on to fly in the early 
‘blimps’, became one of the first Wing 
Commanders in the Royal Naval Air 
Service and assisted in the design of 
the successful SS-Class non-rigid 
airship, of which 147 were built. 

Usborne met his untimely end 
in February 1916 while testing the 
Airship Plane that he had developed 
as a defence against Zeppelins. A 
complete BE2c aircraft was 
suspended from a non-rigid envelope 
so that the combined craft could 
ascend to a suitable patrol height to 
intercept incoming Zeppelins, when 
the aircraft would be released to 
carry out its attack. On its first trial 
flight over the River Medway, there 
were problems with the release and 
the BE2c crashed at Strood with 
Usborne on board. 

Although this book is more 

about the times rather than the life of 
Neville Usborne, it tells the story of 
lighter-than-air flight from its earliest 
days in fascinating detail and is very 
well illustrated throughout. The 
failures were many but as one 
French army officer said: “to design a 
flying machine is nothing; to build one 
is nothing much; to try it in the air is 
everything.”       Paul Ross FRGS 
REVIEW:		

I was shown this book by an 
AHT colleague who had just started 
it. Having no real detailed knowledge 
of Usborne, I ordered it and thought I 
would be reading the usual 
biographical account of a crew 
member. I was completely wrong, the 
book is a terrific weaving together of 
Usborne’s life and career but 
combining the very early airship 
activities of the Navy, early Army 
flying, and also the politics and 
decision makers at the time.  

There are some interesting 
items on early Navy life for the 
ratings, and it also ties in beautifully 
what is going on at the time on the 
continent. I’ve read the usual books 
on “ship chronology” however I had 
never read a book which pieced them 
together so interestingly. As they say, 
never judge a book by it’s cover, I did 
and can throroughly recommend this 
for your collection.     

Alastair Lawson 
+++++++ 
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REVIEW: 
Question: Who should wish to 

read about a prototype airliner that 
crashed 85 years ago; and why? 

Answer: Every career Royal 
Air Force officer from the most senior 
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planned fly-pasts from a reproduction BE2e aircraft and a 
Spitfire from the Battle of Britain Memorial Flight were 
cancelled due to a combination of mechanical problems 
and inclement weather to the disappointment of many. 

Next, at 12.45 pm, there were speeches in nearby 
St Andrew’s Church led by the Rev Rachel Phillips. The 
congregation of 200 listened intently as Howard Guard 
gave the first speech, followed by the hymn Fight the 
Good Fight with All Thy Might with the accompaniment of 
the North London Brass Network. Michael Naxton then 
gave a stirring speech, reminding us of the significance 
of the centenary and explaining why Robinson’s VC is a 
particular favourite of the 199 VCs in Lord Ashcroft’s 
collection.  

Andy Frost then took to the lectern. Andy is an 
actor and takes the role of William Leefe Robinson in the 
Cuffley Operatic Society musical play The Cuffley VC, 
which was being performed that week. Appearing in 
costume, he prepared to read Robinson’s letter to his 
parents sent on 22 October 1916. However, Michael 
Naxton remained standing and, going to his jacket 
pocket, announced that Lord Ashcroft had given special 
dispensation for Robinson’s VC and other medals to be 
brought to the service from their home at the Imperial 
War Museum. 

To the gasps of the audience, which were soon 
followed by spontaneous applause, Michael pinned the 
medal group to Andy’s chest. It was a special moment 
and one that will live in the memory. A very proud Andy 
then proceeded with his reading, in which the modest 
hero played down his accomplishments. 

 
Actor Andy Frost wearing the Leefe Robinson VC 

Charles Walker MP then gave a reading of Psalm 
46 and another hymn For All the Saints Who from Their 
Labours Rest was played. Why these two hymns? These 
were Robinson’s favourites and played at his own funeral 
service on 3 January 1919. The service concluded with a 
blessing and Peter Dace, Chairman of the Leefe 
Robinson Committee, gave closing remarks and thanks. 
The brass band played a jaunty rendition of Those 
Magnificent Men in their Flying Machines as people 
clustered round Andy to take a closer look at the VC; the 
medal making what will be, in all likelihood, its only visit 
to Cuffley. 

It was time for lunch and there were more 
surprises in store. Again, it was Sir Freddie who stole the 
show, as he entered the room clutching the magnificent 
silver ‘Zeppelin Cup’, which had been presented to his 
father for shooting down Zeppelin L32 in 1916. Sir 
Freddie spoke movingly of his father’s friendship, 
illustrated by the story of the Cup itself. 

 
The Zeppelin Cup 

Following Robinson’s success and the award of 
his VC, the inhabitants of the village near to Suttons 
Farm, asked for subscriptions to present him with a cup 
and over 3,000 donations were received. When Sowrey 
repeated the feat, the villagers were unsure how to 
proceed. Robinson settled the matter, as he simply 
wished for Sowrey to equally share in the villagers’ 
generosity. As final arrangements were being made, a 
fellow 39 Squadron pilot, Wulstan Tempest, brought 
down Zeppelin L31, so the villagers decided to include 
him as well. Each pilot received a handsome silver cup 
engraved with details of their gallant deeds. 

Christopher Irwin, Robinson’s great-nephew, then 
spoke on behalf of the family, expressing their thanks for 
the day’s events and providing some further background 
on Robinson’s story. There was also a further opportunity 
to see the ‘Zeppelin Cup’ and the VC at close quarters 
before both were whisked safely away. 

At 2.45 pm, there was a matinee performance of 
The Cuffley VC by The Cuffley Operatic Society attended 
by many of the invited guests, which was a thoroughly 
entertaining end to a remarkable day. Sir Freddie, 
tapping his feet to the well-known First World War songs, 
stayed to the end.  

David Marks 
+++++++ 
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itself in a mass of air which is just being accelerated as a 
whole. Just how such a condition can take a sudden start in 
nature is a bit difficult to visualize, but in the turmoil of the 
collapse of an unstable air mass column, almost anything may 
be imagined to happen. 

A closely related variety of gust is exemplified by the 
presence of individual vortices. The vorticity in the border 
regions accompanying the clashing of air masses of different 
properties, or the obstruction of the wind by obstacles and 
friction on the ground may occasionally organize itself into 
individual vortices whose strength may vary anywhere from 
the common visible dust eddies to regular tornadoes and 
cyclones. Just how strong and how large a vortex an airship 
should be expected to encounter, and how closely to approach, 
is rather conjectural. That an airship should be able to stand a 
bout with a tornado that uproots trees and unroofs houses 
would be unreasonable to demand, the more so since the 
airship has a chance to circumnavigate the center of the 
disturbance, while the objects on the ground have to take it as 
fate. Air vortices may have their axes vertical, horizontal, and 
inclined in space. They may be traveling at a speed of their 
own with respect to the average air mass in which the craft is 
approaching the disturbance. 

Meteorological stations can record the wind shift and 
velocity changes (aside from lag of instruments) as they pass 
over the station. The apparent sharpness of gusts thus found is 
reasonably applicable to airships moored or held near the 
ground. The experiments now being conducted at Lakehurst 
with the U.S.S. Los Angeles moored out, are of utmost interest 
from this standpoint. High speed recording instruments have 
given indication of occasional maximum wind accelerations of 
the order of 1/3 g. to 1/2 g. in severely gusty weather, but the 
ordinary acceleration peaks in weather termed gusty may be 
considerably smaller. The duration of severe accelerations is 
usually short. Extreme changes of velocity usually do not occur 
in one surge, but in several steps, so that the average 
acceleration during a major severe cycle is much less than the 
instantaneous acceleration peak. The angle of the approaching 
wave front can be explored by simultaneous records taken on 
co-ordinated stations. Such records also throw light on the 
expanse of the gust, i.e. the size of the body of coherence. 
Scanty as the presently available information is, it indicates 
that extreme acceleration peaks are confined to air bodies 
much smaller than the dimensions of a large airship. 

2.  
Turning now to the second problem with the airship in 

flight, we must realize that the gust strikes and sweeps over the 
ship with such a relative wave front velocity as indicated by 
the vectorial sum of the ship’s own airspeed and the travel or 
speed of propagation of the front with respect to the air mass in 
which the ship has been flying.  

Imagine, for instance, an easterly current and a westerly 
current adjoining at a given latitude. Now assume an airship 
approaching from the north, passing at right angles to the front. 
The speed of the encounter will be the ship’s own airspeed. 
Under this condition the ship runs bow first into the gust front, 
just like a boat running from the protected water of a bay or 
harbor past a jetty into the open current of a river. The bow is 
thus first exposed to the attack of the flow beyond. As the ship 
proceeds more and more of it is exposed until finally she is 
wholly, from stem to stem, in the new flow. The tail 
empennage of the airship would then be the last part to be hit 
by the “gust.” For a large rigid airship flying at cruising speed, 
about 5 or 6 seconds would thus elapse between the bow and 
the fins being struck by the same stationary disturbance. 

If the front is in the process of propagation towards the 
ship’s bow, it will sweep over it faster; if the front is receding 
ahead of it, then slower. For a gust front ever to catch up 
squarely from behind and to hit the tail first, it would have to 
travel faster than the ship’s airspeed. 

If a front approaches the ship at an acute angle from the 
rear, it may conceivably strike the tail first. For instance a N-S 
cataract of air with a powerful vertical current may be 
visualized as propagating E at say 15 m/sec while the ship is 
flying at 30 m/sec to the NNE, slightly away from the 
disturbance, yet the latter would overtake her by the stem at 3½ 
m/sec and creep up on the bow in about 25 sec. For a 
horizontal gust to do the same, it would require a strong wind 
shift rising or descending rapidly where the airship is 
maneuvering. 

If the border between the two currents were infinitely 
sharp, or at best very sharp (say, a few per cent of the ship’s 
length), then reference of all calculations to non-dimensional 
units is justified because of geometric and dynamic similitude. 
However, where gusts are of appreciably soft character and 
attain their full strength over a distance of the order of a ship’s 
length, there is an influence of ship’s size. Mr C. P. Burgess 
has drawn attention to this effect, and the question whether the 
difficulties of ships in gust are likely to be enhanced as the size 
of the ships is increased is of interest. The same size gust 
appears relatively sharper to a large ship than to a small one. 
(A similar experience was brought home to the gliders, when 
they began to learn to duplicate the soaring tricks of the birds 
of prey circling in rising currents and taking advantage of the 
dynamic effect of gusts and lulls.) 

In just what manner an airship may run into, or get 
caught in, such gusts as exemplified by a large individual 
traveling vortex or an accelerating air mass, also needs similar 
investigation, in order to apply the results of calculations of 
what happens after the ship does get into such situations. 

3. 
Our next and third problem is the aerodynamical one. 

What forces act on the ship in any of the assumed gusts. C. P. 
Burgess, who in 1924 published a treatise on airships in gusts, 
studied the fictitious case where a ship is, as a whole, attacked 
at an angle of attack whose tangent is the ratio of transverse 
gust velocity to ship’s forward airspeed. Under the 
assumptions made, he found the sharpness or acceleration of 
the gust as important as the final velocity difference. He 
considered the ship as being steered so that it would not 
swerve, but maintain its course heading, in the expectancy that 
the effect of steady or accelerated turning might be dealt with 
separately, and superimposed. 

This is undoubtedly a reasonable approach for mild 
gusts. The rudder force necessary to balance the turning 
moment would have to be variable. Consequently the 
computation of the effect of not applying this particular 
variable rudder maneuver, or any other in its stead, would be 
complicated. For strong gusts, this method becomes more 
academic, since the ship’s rudder equipment would not be 
powerful enough to overcome the turning moment of the gust. 

Williams and Collar, in their 1931 (R &M 1401) post-
accident investigation of the motion of the R101 under various 
assumed conditions, including gusts, also retained the mental 
picture of the instantaneous increase of wind velocity acting 
along the whole length of the airship during the gust. This 
mental picture had given interesting results in the study of the 
action of gusts on airplanes. However, airplanes are 
comparatively short and fast, and less bulky than airships. 

I have been wondering if it would not be justified, when 
considering the whole surrounding mass of air as being under  
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acceleration, to also introduce those transient air pressures 
which accompany wind curvature or the transmission of 
accelerations through the atmosphere. They are perhaps 
insignificant for heavier-than-air craft, but they must be forces 
of primary magnitude for an airship in buoyancy equilibrium. 
These forces must then be a sort of transient buoyancy whose 
magnitude is air density x volume x acceleration, acting 
vertically in a vertical gust, horizontally in a horizontal gust. 
When these pressures are taken into account and combined 
with the inertia reactions of the ship, it appears that the ship 
would tend to behave just like the mass of air would, which it 
displaces. In view of the identical density, this is quite 
reasonable, just as it would seem impossible to centrifuge a 
goldfish in his bowl. The situation would not give rise to any 
appreciable angle of attack nor to any manifestation of virtual 
inertia. Stresses are confined to those arising from the load 
concentrations, the weights being only in general, but not in 
detail, distributed as the displaced volume. The goldfish in the 
rotating bowl may become bent. Of course, when an airship is 
not in equilibrium, but light or heavy, then the inertia forces 
and the pressure gradient do not balance exactly, and the 
difference gives rise to some small aerodynamic attack in the 
conventional sense. 

This problem does not arise when the gust is pictured as 
a condition of non-uniform but steady motion in the 
atmosphere, such as the border region between two currents. If 
a ship runs bow first into the border zone, the bow will be at a 
different angle of attack than the stem. The question now 
arises, what air forces accompany such a condition. Williams 
and Collar in R & M 1401, written in 1931 and in the J. R. Ae. 
S. 1933, on the investigation of the R101 disaster, frankly 
admitted that “there was no information as to the behaviour of 
an airship when it is struck by a gust which varies along the 
length of the ship, or as to the impulsive changes in the 
aerodynamic characteristic due to sudden changes in the 
direction of the wind.” This is the reason they state for 
assuming, in their work, “a form of gust equivalent to an 
instantaneous increase in horizontal and vertical wind 
velocities acting along the whole length of the ship for the 
duration of the gust.” They computed the motion step-by-step, 
for each step, taking the aerodynamic derivatives for the 
resultant angle of attack. 

M. M. Munk, in NACA-TR184, has proposed a first 
approximation to the problem of a slender airship whose bow 
and stern are exposed at different angles of attack. He 
suggested assigning a transverse force per foot run 
(ρUvxdS/dx) to any section S at station x, as though the whole 
ship were under the transverse attack velocity component v, 
flying at forward speed U. In most of our gust studies we have 
accepted the same procedure, except for the refinement of an 
end flow factor cos2r, derived from the theory of the ellipsoid. 
Obviously a hypothetically plane border zone is indented and 
distorted when the ship approaches and penetrates it. 
Therefore, the proposed treatment can at best be a first 
approximation for very slender ships, and a more accurate 
approximation may become desirable for ships of moderate 
slenderness. 

For an ellipsoid, the theoretical pressure distribution is 
well known for straight and circular flight in calm air. Poggi, 
and recently Tollmien, evaluated them for straight flight 
through a vortex, and through converging and curved wind. 

The salient difference between the vortex or curved 
potential flow type of gust and the velocity gradient in a 
fictitious current border zone, would seem to be the presence 
of a static pressure gradient accompanying a real curvature of 
the wind. Gusts of both kinds may occur in nature. 

The theoretical studies of ellipsoid forces are 
exceedingly valuable for the clarification of fundamental 
concepts, but their applicability to practical airship design 
purposes is as yet limited, for three reasons: 

(1) Many airship forms are considerably fuller than an 
ellipsoid. Any reasonable shape can be calculated in 
straight attack by methods advanced by T. Karman, Miss I. 
Lotz and C. Kaplan, but they are tedious. Their extension to 
curvilinear flight and gusts has not yet been accomplished. 

(2) The flow about the ship does not stay free from rotation, 
especially in the rear leeward region. Here a theory of the 
detachment of vortices from the airship hull after the 
manner of wing tip vortices, is eagerly awaited. As a 
preliminary but promissory step toward this goal, R. P. 
Harrington, at this Institute, has experimentally explored 
the vortex field behind an ellipsoid model. The forces 
accompanying any change of the configuration of these 
vortices would seem important to know. 

(3) The third problem is that of the pressures on and between 
the fins. This problem would appear to be amenable to 
similar treatment as that of the interaction of wings and 
fuselages, which has been recently so much advanced. 
However, conventional airship fins are exposed to the 
downwash of the hull vortices, whose influence is 
apparently large, especially upon the pressure distribution 
from root to tip of the fins. 

Lacking a sufficiently complete theory, as yet, our 
minds naturally turn to experimentation. Although a good 
many wind tunnel tests have been made on airship models, 
they are none too complete nor consistent among themselves, 
and the forms tested vary so much that a plea for more wind 
tunnel tests, especially concerning pressure distribution is quite 
in order, if airship design is to be given anywhere near as 
definite a laboratory foundation as airplane design already 
enjoys. The inconsistencies among model tests are gradually 
yielding to research. Some have been explained by the recent 
researches on friction drag by C. B. Millikan, Miss H. Lyon 
and N. B. Moore. Others have been cleared up by the proper 
allowance for tunnel pressure variations. More are likely to 
succumb to correction formulae, to be developed for the tunnel 
flow boundaries’ influence, not only on drag, but also on lift 
and pitching moment of airship models. 

As to model tests for circular flight, three methods have 
thus far been tried. The most natural one is the whirling arm. 
R. Jones’ ellipsoid tests (R &M 1061) of relatively low RN, are 
the only data of consequence as yet available by this method. 
We are eagerly looking forward to the results of the whirling 
arm tests of the Daniel Guggenheim Airship Institute now 
begun. The second method to be developed was the oscillation 
method, but it has thus far only furnished the rotary moment 
derivative, directly, and the rotary force derivative due to fins 
and elevator only indirectly, by difference of tests with 
empennaged model and bare hull, assuming a leverage for the 
empennage force. A third method, independently tried by R. H. 
Smith at MIT, by Gourjienko in Russia, and by ourselves, 
resorts to the trick of a curved model in a straight wind tunnel, 
in which we also tried to superimpose a wind velocity gradient 
across the tunnel. 

Now, as to unsteady flight conditions, several 
experimental methods have been proposed. One method 
proposed to simulate gusts is to suddenly deflect the tunnel 
wind by means of a system of vanes, as R. Katzmayr has done 
in his famous experiments on wings. The next method, planned 
right here at the Daniel Guggenheim Airship Institute in  
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The RIN Patron presents the Maybourn Prize 

 
Professor Gonzalez Redondo receives his award 

+++++++ 

WILLIAM LEEFE ROBINSON VC -
CUFFLEY’S AIRSHIP 
COMMEMORATION 

On Saturday 3 September 2016, the Cuffley & 
Northaw Parish Council celebrated the 100th anniversary 
of the event for which Cuffley became world famous. 

A young Lieutenant in the Royal Flying Corps, 
William Leefe Robinson, took off late at night from 
Suttons Farm, Hornchurch, Essex, home of “B Flight” of 
39 Squadron, in a flimsy BE2c biplane to defend London 
from another Zeppelin attack. The Germans had 
mounted their largest raid of the war, but the task force of 
sixteen airships was scattered by storms. However, a 
Schütte Lanz type, SL11, an Army airship on its first 
mission, pressed on to London. 

In the early hours of 3 September 1916, Robinson 
engaged SL11 and shot it down over Cuffley in south 
Hertfordshire. This was the first German airship 
destroyed on British soil and he was awarded the Victoria 
Cross for his exploits. The event is commemorated on 
Cuffley’s East Ridgeway, with a memorial in the form of a 
seventeen foot high obelisk of Cornish granite, which 
was dedicated in June 1921. 

All First World War Victoria Cross recipients are 
now in the process of being commemorated with a new 
engraved stone and the Cuffley & Northaw Council was 
proud to secure one for Robinson following discussions 
with the Department for Communities and Local 
Government. It was decided to unveil the stone next to 
the Millennium Garden at Cuffley Hall as the centrepiece 
of a number of commemorative events organised by the 
Parish Council’s Leefe Robinson Committee.  

I was delighted to be asked to join the Committee. 

At 10.30 a.m. on the day of the 100th anniversary 
there was a short service held at the Leefe Robinson 
Memorial. It was led by the Reverend Rachel Phillips, 
Vicar of the Parish of Northaw & Cuffley. Reverend 
Phillips has her own special connection with the 
centenary as her great grandfather operated the Cuffley 
searchlight on that fateful night. 

 
Reverend Phillips greets Sir Freddie Sowrey 

The highlight of this opening event of the day was 
the arrival of the guest of honour, Sir Freddie Sowrey, a 
retired Air Marshal of the Royal Air Force. This sprightly 
94 year old electrified the proceedings, chatting with the 
guests and casually remarking that his father, Group 
Captain Frederick Sowrey, was Leefe Robinson’s best 
friend. Sowrey’s father, a fellow 39 Squadron pilot, shot 
down another Zeppelin, L32, just three weeks later and 
Sir Freddie was to return to the subject of the pair’s 
friendship later in the day.  

By 12.15 pm, all the invited guests had assembled 
at Cuffley Hall for the unveiling of the stone. Along with 
Sir Freddie, the principal guests included Mr Howard 
Guard, Deputy Lieutenant of Hertfordshire, (representing 
HM The Queen), Air Commodore Chris Moore, 
Commander Steffen Handrick (Naval Attache to the 
German Embassy), Michael Naxton (Curator of Lord 
Ashcroft’s collection of VC medals) and the local MP, 
Charles Walker. More importantly, eight members of 
Leefe Robinson’s family were also present.  

 
The unveiling of the Cuffley VC Memorial Stone 

Howard Guard and Sir Freddie undertook the 
unveiling duties with aplomb and an RAF bugler gave a 
moving rendition of The Last Post as Cuffley fell silent to 
remember Robinson’s heroism and the sixteen German 
airmen that died in the burning airship. Unfortunately, the  
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have formal responsibility for its maintenance and the 
memorial had suffered from staining of the stonework as 
a result of wreaths being left in place for too long. Paul 
Ross had made arrangements for the area to be re-
landscaped and the Trust would be looking at installing 
an information panel in the churchyard that explained the 
history of the site. It was planned to display information 
about the R101 and to mention AHT’s involvement in the 
memorial’s upkeep. In the longer-term, it was hoped that 
responsibility might be transferred to the Commonwealth 
War Graves Commission. The Chairman said that he 
was sure that everyone would be pleased if the grave 
and memorial could be maintained to the Commission’s 
usual high standards. 

The AHT’s Finance Director and Treasurer, Chris 
Angell then presented the accounts for the year to 31st 
December 2015. These had been certified by Collett 
Hulance, the Trust’s accountants. They were unchanged 
from the draft accounts previously sent to members and 
were adopted unanimously. 

Turning to the Election of Council Members, the 
Chairman noted with regret that Dr Edwin Mowforth and 
Lelia Mowforth had been forced by ill-health to stand 
down as Council Members with effect from that meeting 
and he recorded the Trust’s gratitude and appreciation of 
their contribution to its work over many years. 

Following the re-election to Council of Derek Millis, 
Paul Ross and Nigel Smith, who were all due to retire by 
rotation this year and had all agreed to stand again the 
Chairman noted that no other business had been advised 
in writing by the due date but he invited questions from 
the floor. 

Jeff Harvey asked if the Trust claimed Gift Aid on 
its subscriptions and, if not, whether it would be worth 
doing so. Chris Angell said that the amount that could be 
claimed was relatively small and involved quite a lot of 
work. John Baker commented that he didn’t think that 
very much work was involved and suggested that Council 
reconsider the matter. Giles Camplin made the point that 
many of the Trust’s members were elderly and might not 
pay income tax. Chris Angell said that he was willing to 
look into the matter again and the Chairman confirmed 
that this would be considered by Council. 

The Chairman closed the meeting at 2:30 pm and 
thanked everyone for their attendance. 

+++++++ 

THE BATTLE BUS 
Following the AHT 2016 AGM in The Higgins 

Bedford, attendees were entertained by a talk from Tim 
Shields who told the fascinating story of the restoration 
and operation of London Transport Museum’s famous, 
genuine B-type ‘Battle Bus’. 

Tim explained that the London General B-type bus 
was developed by the London General Omnibus 
Company (LGOC) and became the first successful mass-
produced motor bus. Introduced in 1910, it was designed 
and built in London and was one of the main reasons that 
LGOC’s horse-drawn bus fleet was replaced by motor 
buses in a relatively short time. By 1913 there were 
2,500 B-type buses in service, each carrying 340,000 
passengers per year along 600 miles of busy roads in 
and around London. 

Turning to the Battle Bus, Tim said that with the 
support of the Heritage Lottery Fund and Friends of 

London Transport Museum, B2737 was restored to 
operational condition. It was then launched in June 2014 
in its original superb red and cream livery, and attended 
14 public events over the summer.  

In September 2014 the bus was converted into a 
military troop carrier to commemorate the role of 
London’s transport workers during the First World War. 
With its beautifully restored, immaculate red and cream 
paint cruelly and permanently obliterated by plain khaki 
camouflage, in a true and faithful re-enactment of the fate 
of numerous of its 1914 contemporaries, the repainted 
B2737 reappeared once again looking like a military 
vehicle, in which guise, in the hundredth anniversary 
year, it attended a number of events, including a 10-day 
commemorative tour of key Western Front locations in 
Belgium and France.  

Tim’s presentation included many illustrations of 
the story of the Battle-buses in general and of B2737’s 
adventures in particular. For those that missed the 
lecture, the story can be found online at:  

www.ltmuseum.co.uk/collections/projects-
partnerships/battle-bus 

 
London Transport Museum’s famous B-type ‘Battle Bus’ 

+++++++ 

AIRSHIP PAPER WINS THE 
MAYBOURN AWARD 

Among the awards granted annually by The Royal 
Institute of Navigation (RIN) is the prestigious Maybourn 
Award. It is awarded to the best paper presented in the 
Congress on the History of Navigation which is organized 
annually by the RIN at the National Maritime Museum in 
Greenwich. The Award is one of several handed out in a 
ceremony by the RIN Patron, His Royal Highness Prince 
Philip, Duke of Edinburgh, during their AGM at the 
London headquarters in The Royal Geographical Society 
building in Kensington Gore.  

This year the Congress was entitled From Sea to 
Sky - The Evolution of Sea Navigation from the Ocean 
and Beyond and the best paper presented in 2016 was 
adjudged to be that given by AHT member Professor 
Francisco Gonzalez Redondo. His presentation, 
dedicated to the contribution to Naval Engineering made 
by the Spanish engineer, Leonardo Torres Quevedo, was 
entitled Aircraft on board: an Account of the History of the 
Airships Carrier, 1913-1922. 
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conjunction with the whirling arm, consists of placing a free jet 
blower so that the model sweeps through its jet once during 
every turn. Acceleration or deceleration tests with the whirling 
arm have been proposed to throw light on the virtual inertia 
and its distribution. In any such method, great mechanical 
difficulties attend the measurement of transient forces or 
pressure without lag, during the short time of the gust. 

Full-size measurements of pressure distribution on 
flying airships in gusts have thus far been too erratic, and 
knowledge of the character of the gusts encountered too scanty 
to give the information needed. I do not wish to brand such 
tests as hopeless - on the contrary - but to be of full use, a very 
great number of co-ordinated recording instruments has to be 
carried aboard and flights have to be specially devoted to such 
tests, rather than to hope for opportunities to run off a few tests 
at occasions on service missions. 

4. 
Let us now turn to the fourth 

question, viz. the equations of motion. If 
we may confine the gust and motion to 
one plane, the motion is governed by three 
differential equations, expressing dynamic 
equilibrium, axial and transverse 
direction, and in rotation. The axial 
problem, is, however, of minor interest, 
because it influences the motion to the 
least degree. We have studied at what rate 
the fore and aft unbalance of forces fades 
out, under various assumptions of the 
variation of propeller thrust with varying 
forward speed at a given throttle setting. It 
appears that an initial disturbance of n% 
in drag would take something like one half minute to drop to ½ 
n%. On the other hand, since it would take only 5 to 6 seconds 
for a large ship to run into a stationary sharp-bordered gust, it 
appears that the drop in speed due to increased drag 
accompanying the response of the ship to a transverse gust, is 
unimportant as far as the ensuing lateral motion is concerned, 
and that longitudinal and transverse gusts can well be treated 
separately and superimposed in first approximation. 

Transverse and rotary response are more intimately 
connected, namely by a centrifugal force term. The transverse 
equilibrium expresses that the inertia force due to change of 
angle of attack, plus the centrifugal force due to change of 
orientation, is balanced by the aerodynamic forces due to 
attack at angles of incidence varying from stem to stern. 
Similarly, the rotary equation must express the balance 
between the rate of change of angular momentum of the ship 
about its virtual mass center, and the turning moment of the 
aerodynamic forces due to the attack as it varies from stem to 
stern. 

As to the virtual masses, it is obvious that the inertia 
term for change of angle of attack due to the ship’s own 
yielding to the gust, is afflicted with the transverse virtual mass 
coefficient. As to the centrifugal term, various authors seem to 
have disagreed; some assign it the longitudinal mass 
coefficient (as would appear the most logical), others assign it 
the transverse coefficient, or none at all, or consider it included 
in a rotary derivative part of the aerodynamical terms. 

In computing the mass distribution in the ship, the gas 
and air in hull and fins, and possible heaviness or lightness, 
must be considered. The fins also contribute to the virtual 
mass, especially transversely and in rotation. It would thus 
appear proper to assume as moment center about which to 
express the rotary equilibrium, not the center of gravity, but a 
virtual mass center, which may lie several meters farther aft. 

The moment coefficients about this point are larger than about 
the center of buoyancy, about which they are usually given in 
wind tunnel tests. 

As to the aerodynamical terms, various expressions 
have been proposed and used. Following the method of small 
oscillations, the aerodynamic reactions are split up into two 
additive, independent parts, one proportional to the average 
angle of attack, the other to the path curvature. For small 
departures from straight flight, the forces and moments can be 
assumed as directly proportional to attack and curvature. Under 
this simplifying condition, the two simultaneous equations can 
be readily solved by analytical or graphical methods, especially 
if the distribution of air forces over the forward part of the ship 
as far as it has penetrated into the gust zone, can be expressed 
in a form lending itself to integration. 

Dynamic stability of the ship has an 
obvious influence upon the motion with 
which a ship responds to a gust. (Note: The 
character of a ship’s motion, computed for 
certain conditions, was shown on the black 
board.) It is interesting to note that, with 
rudders held amidships, the ship quickly 
swerves away from the gust. When the ship 
runs bow first into the gust, the fins, so to 
speak, fail their purpose as long as they 
have not yet been hit by the gust. 

The time integral of the ensuing 
rotation is the course deviation in a 
horizontal gust, or the ship’s inclination in a 
vertical gust. It appears that unless an alert 
helmsman parries a gust within a few 
seconds, a ship may be blown many 
compass points off her course, or it may, 

due to its own accumulated inclination, ascend faster than the 
wind in the vertical gust itself. This shows that it could be a 
fallacy to conclude that a ship which suddenly finds herself 
bow up rising at, say, 6 m/sec, must have encountered a gust or 
rising current of 6m/sec vertical speed, or more. 

If strong gusts are to be studied, where the angles of 
attack would be large, it may not be feasible to consider forces 
as additive and their parts proportional to attack and rotation. 
Analytical solution then becomes impractical and step-by-step 
methods are resorted to. The time rate of change of drift 
velocity and of angular velocity can be computed for any step 
for which the initial values of transverse and angular velocity 
are known. Small increments of time during which these 
change rates are assumed as constant lead to the initial 
conditions for the next step, and so forth. The same method can 
be applied to all sorts of “soft-bordered” gusts, elevator or 
rudder maneuvers superimposed, and all sorts of emergencies, 
such as loss of gas, dropping of ballast, shutting off engines, 
etc. There is no end to the interesting studies that can thus be 
pursued. All other interesting quantities, such as the angle of 
attack and transverse acceleration at any part of the ship, can 
be computed for any position of the ship with respect to the 
gust border, under the assumed conditions. 

Under the action of a lateral gust, an airship having 
metacentric stability will roll or bank. Due to an appreciable 
moment of inertia about its own axis, this rolling will lag 
behind the resultant of gravitational and centrifugal 
acceleration, and the gas and air inside may surge. 

The rolling oscillations and their damping may be 
interesting from a standpoint of passenger comfort, but they are 
not likely to produce important stresses. … … … 

… TO BE CONCLUDED IN NEXT ISSUE … 
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HISTORICAL SECTION 
A BRIEF HISTORY OF FAILURE 

Excerpted from New York Times Magazine - The Innovations Issue online webpage 
[www.nytimes.com/interactive/2014/11/12/magazine/16innovationsfailures.html?_r=1] 

What follows is - depending on how you want to think about it - either a gallery of technologies we 
lost or an invitation to consider alternate futures. Some of what might have been is fantastical: a subway 
powered by air, an engine run off the heat of your palm. Some of what we lost, on the other hand, is more 
subtle, like a better way to bowl or type. As new standards emerge, variety fades, and a single technology 
becomes entrenched. (That’s why the inefficient Qwerty keyboard has proved so difficult to unseat.)  

We can take heart, however, in the fact that good ideas never disappear forever; the Stirling engine 
didn’t pan out in the Industrial Revolution, for example, but it can keep the lights on for a small village. 
As you look through the images, then, please consider not only what might have been but what could still 
be again. — RYAN BRADLEY 
THE LONGBOW … among the deadliest of all Middle Ages 

weaponry. 

THE VIOL - A close cousin to the lute, the six-stringed viol 
is a soft, mellow instrument … 

THE PNEUMATIC RAILWAY … began as a 150-foot-long 
tube … using atmospheric pressure to carry a passenger 
car at 2 m.p.h. 

THE STIRLING ENGINE … was able to power a whole iron 
foundry in Dundee.  

DIRECT CURRENT … suffered significant power losses 
over long distances. Alternating Current … triumphed.  

THE STEAM CAR … By 1924 … a Stanley Steamer cost 
eight times more than a Model T.  

DECORATIVE HELMET … In World War I, each region of 
the German empire was identifiable by a slightly different 
spiked helmet, or pickelhaube … 

THE DVORAK KEYBOARD … How we became stuck 
with the Qwerty is a matter of debate … 

THE FLYING TRAIN … opened on July 8, 1930, outside 
Glasgow. It was suspended from an overhead track … 

 
AIRSHIPS 

 
‘‘If the Boeings and Airbuses of the world 

had put all that money and research into airships, 
who knows?’’ says Joel Mokyr, an economic 
historian. After all, airships may have been slower 
than airplanes, but they were quieter, more energy 
efficient and logistically simpler. They could lift 
off from the center of a city, rather than an exurban 
airport, in silence. They could carry more people 
than airplanes too. But crashes tended to be slow-
motion, stomach-churning spectacles.  

In 1930, after the R101, a British airship, fell 
apart over France, [sic] the Air Ministry ordered its 
sister craft, the R100, shown here, grounded and 
scrapped. Seven years later, the spectacular 
immolation of the Hindenburg, an airship en route 
from Frankfurt to New Jersey, essentially scuttled 
the airship’s hopes for good.   

 

 

 
 

 

Times Wide World Photos, Topical Press 
 

8

AHT NEWS 
 

 

AIRSHIP LECTURES 
Now that AHT has evolved into a Learned Society, 

one of the key activities in keeping with our charitable 
status is the giving of public lectures. In recent years we 
have been able to organise and deliver a surprisingly 
large range of talks on airship history topics in response 
to requests from many diverse organisations.  

Among the most popular talks has been the 
‘double-header’ that explains in detail the trials and 
tribulations that led up to the R101 disaster. Originally 
compiled by Peter Davison (assisted by Giles Camplin) 
for the Royal Aeronautical Society it was first presented 
at their London Headquarters on 4th October 2010, to 
mark the 80th anniversary of the R101 disaster. Co-
incidentally, it was given on the exact date of the 
anniversary and at approximately the same time as the 
ill-fated airship crossed London on its final flight. 

This talk has been ‘playing to packed houses’ ever 
since and among its greatest successes was the 
performance given last year by Peter Davison and Paul 
Ross to the Shuttleworth Veteran Aeroplane Society at 
Old Warden on Saturday, 14th November 2015.  

The lecture, entitled What Happened to the R101?, 
was a component part of an all-day event with 
refreshments, lunch and a guided tour of the 
Shuttleworth Collection and it was recorded by an official 
photographer. These pictures came to us via Kevin 
Panter from the SVAS. 

Any reader who wishes to book a lecture in the 
future or who has a suggestion for new lectures to add to 
our programme is invited to contact any member of the 
Council – see contact details on page two of this issue. 

 
The lecturers Paul Ross (left) and Peter Davison 

delivered “What happened to the R101?” 

 
The AHT R101 Lecture was attended by an enthusiastic 
audience at the Shuttleworth Veteran Aeroplane Society  

+++++++ 

THE 2016 ANNUAL 
GENERAL MEETING 

Extracted from: 
MINUTES OF THE ANNUAL GENERAL 

MEETING HELD AT  
THE HIGGINS, BEDFORD  

 ON SATURDAY, 11TH JUNE 2016 

 
Part of the Airship Display at The Higgins 

The Chairman welcomed members and their 
guests to The Higgins. He said that the Trust had made 
use of a number of locations for the AGM in recent years 
– including Cardington Village Hall, the Shorts HQ 
Building and Shortstown Primary School – and it would 
be helpful if members could let Council know which they 
preferred.  

The Chairman then introduced members of 
Council and the Trust’s Patron, Baroness Smith of 
Basildon. He also extended a particular welcome to AHT 
member Professor Francisco Gonzalez Redondo who 
had travelled to the meeting from Madrid. 

Following the short list of Apologies for Absence, 
the Minutes of the 2015 AGM were unanimously 
approved as a true record of the meeting.  

The Chairman then opened his report by saying 
that it had been a good year for the Trust. Membership 
had remained steady, which was quite an achievement in 
these days when people tended not to join societies. 

He said that the Trust’s programme of Lectures 
continued to be successful and he thanked Derek Millis, 
Giles Camplin, Alastair Lawson, Paul Ross and Peter 
Davison for their contributions to this important work. The 
giving of talks helped to meet the Trust’s charitable 
responsibilities and also generated welcome revenue 
from voluntary donations. 

The Chairman paid tribute to Giles Camplin for the 
excellent job he did in producing Dirigible, of which there 
had already been two very good issues this year. He also 
thanked Chris Angell and Martin Penn for their respective 
roles in managing the Trust’s finances and in dealing with 
the very complex issues involved with the sale of the 
Trust’s plot of land at Cardington. 

Finally, the Chairman thanked Paul Ross for the 
work that had been done to improve the appearance of 
the R101 grave and memorial in Cardington churchyard. 
He explained that, at present, no organisation seemed to 
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The same, completed, building can be seen in the 
enlarged aerial image attached. It is about half way up 
the foreground windbreak. Behind, and nearer to the 
shed doors, you can see the heating plant with chimney. 

 
No.1 Coastal Shed at Mullion RNAS Base 

Attached is also an enlargement of the station map 
taken from the National Archives. As you can see, the 
building in question is the Test Motor Rm (Engine Test 
House). There was one in a similar location at Admiralty 
Airship Station Moreton, which also had a Coastal Shed 
so, they obviously followed a similar construction pattern. 
(See Dirigible Autumn 2004 page 11).    Steve Walbridge 

 
Enlarged map of Mullion Shed from National Archives 

+++++++ 
Email – 07 September 2016 

Unidentified NAA Photos 
… a volunteer at Pensacola sends photos for us to 

i.d. – see attached. Seems to me one or another B.E. 
airplane-based SS ships had gasoline tanks(?) hanging 
like that? Also had some Italian ships I'd never seen 
before, don't know an Italian expert.  

Richard van Treuren, US Naval Airship Assoc. 

Dirigible forwarded this information request to RNAS 
blimp expert, Brian Turpin. His responses form the 
captions to these pictures. 

 
The first photo shows a Submarine Scout as built 

by Armstrong Whitworth. They made their own cars 
based on the BE2c but much modified. The objects 
hanging below the envelope are the fuel tanks which was 
the standard arrangement with the AW SS ships. The 
buildings don't look English and in view of the second 
photo being of an Italian airship I think the SS is one of 
four of this type delivered to the Italian Navy in the 
summer of 1916 (SS 44 - 47). They were followed in 
1917 by four standard BE2c SS. 

On both photos, bottom left, are stamps which 
read in part 'avia marina' - can't make out the first words - 
and in the centre the emblem used in the centre of the 
Italian national flag for the Kingdom of Italy from 1848 to 
1946. This was used as a naval ensign. 

 

 
I am not an expert on Italian airships but the 

second photo appears to show one of the 'M' series of 
airships, starting with M1 in 1912 to M12 in 1917. SR1 
delivered to the RNAS in October, 1918, was based on 
the later M series designs. 

+++++++ 

ROYAL BLUE ‘CORDEX’ BINDER 
‘Dirigible’ in gold lettering on spine  

Bonded nylon cords of great strength and 
durability will hold 12 editions of Dirigible 
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R101 STORM NOT GUILTY! 
A letter found in the Masefield Archive by AHT Curatorial Advisor, Peter Davison 

 
 
Dear Sir Peter, 

Thank you for your letter dated 3rd August. 
I have attached a note summarising the most important points raised at our discussion, on 1st of 

August, of the R101 crash; some additional information is included in the note. Dealing specifically with the 
three meteorological phenomena you mention on the first page of your letter: – 

1. Significant wind shear, in the sense of a rapid change in the mean wind over a short time or distance, 
can, we think, be ruled out. 

2. Some estimated probabilities (more reliable than the original estimates I supplied to Mr Cox of the 
CAA) of vertical gusts are given in the note. 

3. The possibility of a sufficiently intense standing wave in the region of the crash seems very remote. 

If you have any queries on the content of the note, please don’t hesitate to contact us again. 
Yours sincerely, M J O Dutton - Met 0 9 

The loss of the R101, 5th October 1930 
1. Synoptic situation and weather 

At about the time of departure of the R101 from 
Cardington there was evidence of a centre of low-pressure 70 
nautical miles west of Benbecula. This depression moved 
quickly east, with little deepening, to be centred 100 nautical 
miles off the west Denmark coast at 0700 GMT the following 
morning, 5th October 1930. The exact track of the depression is 
in doubt because of a lack of observations both in time and 
distance, but it probably passed near Aberdeen at about 0100 
GMT. The frontal system associated with the depression 
moved quickly east and south-east although the cold front 
slowed down in the English Channel area during the latter half 
of the night as a wave developed on the front to the west of 
France. At 0700 GMT the cold front lay close to the north 
coast of France and west coast of Holland. 

The airship was probably overtaken by the warm front 
around midnight, close to the French coast. At 10.47, near 
Hastings, the airship reported ‘raining hard’ and cloud base of 
1500 feet. At 0100 GMT, 15 miles south of Abbeville, it 
reported ‘intermittent rain’ and a ‘cloud base of 500 feet’. This 
easing of the rain but lowering of the cloud base suggest the 
passage of a warm front. Confirmation of this is found in the 
anemograph‡ record at Beauvais. This showed a veer of wind 
from south to west south-west just before 0100. 
                                                                                       

‡ “An anemometer which records the speed, duration, and sometimes 
also the direction of the wind” (www.oxforddictionaries.com) 

 
 
Pilot balloon winds on the evening of the 4th at 2000 

feet were south-west west 30 kt over Southern England. Winds 
were likely to increase as the warm front approached despite 
the airship flying southwards – towards higher pressure and 
away from the region of strongest winds. Geostrophic§ winds 
in the warm sector measured from the 0700 GMT chart on the 
5th were of the order of 250° 35 to 40 kt in the latitude of 
Beauvais. At 0200 GMT the magnitudes were likely to have 
been similar. 

No recent temperature profile of the air mass at the time 
is available, which would show how stable or unstable the air 
mass was. The only evidence is that the airship reported a 
temperature of 51°F at 0100 and surface temperature at this 
time was probably around 57°F. This indicates a 6°F fall of 
temperature between the ground and airship level indicating 
near-neutral atmospheric stability over the lowest 1000 ft or so. 

There were reports of ‘intermittent rain’ at the time of 
the crash. If these reports were correct this may indicate some 
degree of instability over a much greater depth of atmosphere 
(at least about 10,000 feet), sufficient to cause outbursts of rain 
of a more showery nature. However, rainfall amounts that 
night for Paris were only 2 mm and 4 mm at Le Havre. Also, it 
is quite likely that inexperienced observers would report 
relatively light rain in a strong, gusty wind has ‘heavy.’ 

                                                                                       

§  “a wind or current that arises from a balance between pressure 
gradients and coriolis forces.” (www.oxforddictionaries.com) 
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500 metres                 300 metres                150 metres                   Ground wind…… 
R101 winds encountered                     calculated                   calculated                  calculated             observed       observed 

velocity    direction    velocity   direction     velocity    direction      velocity         direction    

Table from Disaster Inquiry Report – Appendix 5. Meteorological Considerations: prepared by Colonel Moore-Brabazon

2. Turbulence, lee-waves and other terrain effects 
With a mean wind speed of about 45 mph over the 

generally rough terrain, the level of turbulence (vertical and 
horizontal gustiness) would have been severe. Compared to the 
turbulence generated locally, within 2 or 3 km upwind of the 
site of the crash, it is unlikely that the turbulence generated by 
Beauvais Ridge would have contributed significantly to the 
turbulence experienced by the airship just prior to its first dive.  

Given [in the Table] below are estimates of the average 
rate of occurrence of various vertical gusts (negative values 
imply downward gusts), acting over the entire body of the 
airship and persisting for about 10 seconds, appropriate to 1000 
feet about a generally rough terrain, based on the assumption 
of mean wind speed of 45 mph (at 1000 feet). 

Estimates of the probability, in these same general 
conditions, of a vertical velocity difference, persisting for 
about five seconds, along the length of the airship (tending to 
tilt the airship) in excess of 20 ft./s and 30 ft./s are, respectively, 
about 10-3 (average rate of occurrence of one five second event 
every 80 minutes or so) and about 10-5 (average rate of 
occurrence five second event every 140 hours or so). 

It should be pointed out that the airship would have 
experienced similar levels of turbulence all the way from the 
north coast of France and, if the local turbulence at the scene of 
the first dive did in fact cause that (sudden) dive, then we 
would expect that considerable handling difficulties, with large 
excursions of height and pitch attitude, would have been 
experienced over the few hours prior to the incident. Since this 
was apparently not the case, no difficulty in handling of the 
airship being reported, it seems a logical conclusion that the 
level of turbulence, although severe, was very unlikely to have 
directly caused the first dive. 

Lee-waves generated by the Beauvais Ridge must be 
considered very unlikely since the vertical profile of stability in 
the lowest few thousand feet was not really conducive to their 
formation. Even if lee-waves were set up it is thought that the 
maximum vertical currents would not be much more than one 
tenth of the horizontal windspeed (about 7 ft./s-1). The point 
raised by Professor Scorer concerning sudden re-attachment of 
the flow (following flow separation to the lee of a ridge) “in a 
situation of changing wind profile” is not really relevant in this 
context as the wind profile would have been fairly steady over 
a period of an hour or so prior to the incident. 

The tendency for the airflow to follow undulations in 
the terrain should also be mentioned. But, except over short 
distances (less than 100 metres or so), the slopes of the terrain 
in the area tend to be no steeper than about 1 in 10 and 
associated downdraughts would therefore, again, not exceed 
about 7 ft./s-1 in the lowest few hundred feet above ground. 

The possibility of a significant error in altimeter 
pressure setting has been raised and it was originally thought 
that an error of as much as 12 millibars (equivalent to 330 feet) 
was likely if the altimeter was not re-set after departure from 
Cardington. A closer look at the mean sea level pressures for 
Cardington (at the time of departure) and Beauvais (at the time 
of the accident) has since revealed that there was in fact little 
difference (both about 1012 millibars). A pressure height of 
1200 feet would therefore be equivalent to about 1000 feet 
above the level at which the airship struck the ground 
(Cardington is about 200 feet below this level). 

3. Concluding remarks 
The main feature of the incident was its suddenness. 

The whole event lasted less than two minutes and the initial 
dive took place within 0.5 km of the final impact point. Prior to 
this the airship was at its operating altitude and had apparently 
experienced no difficulties. 

It seems very unlikely that lee-waves (if they existed) or 
terrain-following effects would have produced sufficiently 
large downward currents to cause the initial dive and, while it 
is likely that the accentuated topography in the vicinity of 
Beauvais may have generated severe turbulence, it seems 
unlikely that the initial dive was a direct consequence of the 
turbulence. 

If it had been, one would have expected similar 
fluctuations in height and pitch attitude to have been 
experienced and reported during the few hours prior to the 
accident. 

It is possible that the cumulative effect of several hours 
of rain and buffeting by turbulence might have weakened the 
external covering material of the airship sufficiently to initiate 
a tear in the covering which would, in the given conditions, 
increase rapidly in extent and, presumably, radically affect the 
aerodynamic stability of the airship? 

August 1978                       
    Meteorological Office - Met 0 9

 

Table from Dutton Letter showing ‘Estimated average rate of occurrence of various vertical gusts’ 
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mooring circle service pits through an underground 
network of 4-inch diameter pipes. 

 
Helium Storage (Building 9 and Building 38) under 

construction. National Archives 

NAS South Weymouth was supplied with fresh 
helium by rail. The helium was transported from the U.S. 
Department of Mines helium refinery near Amarillo, TX to 
the base on board specialized freight cars called “helium 
tank cars". The battleship gray paainted helium tank cars, 
which resembled boxcars with open sides, were owned by 
the Navy and carried USNX reporting marks. Each helium 
tank car was equipped with 28 or 30 high pressure gas 
storage cylinders, the number depending upon the car's 
manufacturer, having a total capacity of about 3,000 
pounds of compressed helium. Despite the fact that they 
were used to transport a lighter-than-air gas, the heavy steel 
storage cylinders brought a helium tank car's empty weight 
up to about 115 tons, making them among the heaviest 
railroad freight cars ever built and consequently requiring 
very careful handling in trains. 

+++++++ 
Email – 02 July 2016 

A Devoted Restoration Story 
This is an impressive restoration story.  

Arnold Nayler, Gerrards Cross 
www.neam.org/restoration-program.php# 

RESTORATION PROGRAM 

The New England Air Museum is dedicated to 
preserving, and presenting historically significant aircraft, 
aircraft engines and aviation artifacts. To these ends the 
Museum has one of the finest restoration programs in the 
country and we pride ourselves in the restoration and 
preservation work we do. 

 
Goodyear ZNPK-28 Airship Control Car 

http://justacarguy.blogspot.co.uk/2013/12/youre-aware-that-in-
ww2-some-really-big.html 

Just A Car Guy : You're aware that in WW2 some 
really big airships/dirigibles/blimps were part of the US 
Navy? One gondola has been found and is getting 
restored: 

 
Story about the restoration of the above at: 

www.warhistoryonline.com/featured-article/restoration-of-sole-
surviving-wwii-goodyear-blimp-control-car-nearing-completion-

after-20-years.html 

The restoration of the only surviving example of a 
World War II Goodyear blimp control car is nearing 
completion, some 20 years after it started, at the New 
England Air Museum … The extensive restoration of the 
blimp control car, one of about 80 aircraft on display at 
the museum, is an example of the painstaking work 
carried out by dozens of volunteers who restore aircraft 
of historical significance. 

 
This picture of them being built was found at: 

http://outsidethecubicle.tumblr.com/ 

+++++++ 
Email – 13 July 2016 

The Mysterious White Building 
Den Burchmore asked if I could find out anything 

about the mystery white building alongside the shed on 
Page 72 of the book, Airship Saga, by Lord Ventry & 
Eurgene M Kilesnik. (ISBN 0713710012). 

The photo shows the larger, No.1, Coastal Shed at 
Mullion [RNAS base]. A close inspection shows scaffold, 
rafters and ridge board on the white building so, the 
station is still under construction. 
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Email – 01 July 2016 
Understanding Hortonspheres 

The furniture in my living-room includes a sofa and 
… one seat tends to accumulate mail, newspapers, 
books and magazines etc. Yesterday I went looking for 
recent correspondence in my wife's pile and found a 
book of mine buried at the bottom of her stack. 

This book, NAS South Weymouth - The Defender 
of Freedom by Marc J. Frattasio, is one that I reviewed 
for Richard van Treuren [Editor of the US Naval Airship 
Association Journal] and believed that I had mailed to 
him. The reason for this explanation is that, several 
months ago, when I asked him about the "armored 
balloon" at South Weymouth [mentioned in Dirigible 77] - 
I suggested that he might look in this book for 
photographs. He responded as though he did not know 
what I was talking about which had me puzzled; now the 
answer is clear. 

Before mailing the book to Richard I went looking 
for details and photos of the "Hortonsphere" and was 
successful. … there are several photos which include the 
"Hortonsphere" in this book, although most are actually 
of the hangar, taken from a distance, and the sphere is a 
small detail in one corner. The book is published by Lulu 
which means that the photo reproduction is adequate but 
second best. 

What I found most interesting is the explanation 
regarding "what is the purpose of the 'Hortonsphere' and 
how does it work?” There is still no explanation of 
whether or not there is a ballonet or how one drains the 
helium in its entirety if there is not. The "powerful 
compressors" bear no resemblance to the photo of the 
helium purification device from the 1930s that I have. 
Obviously there is more than one way to skin a cat and 
more than one way to purify helium. It is said here that 
the re-purified helium was "approximately 90% pure." 

C.P.Hall, USA  
Helium Facilities 

Although hydrogen and helium were (and still are) 
both used as lifting gases for balloons and airships, the U.S. 
Navy began using helium exclusively for this purpose as a 
matter of policy during the 1920s. Helium, though heavier 
and more expensive than hydrogen, has the important 
advantage of being non-combustible and is consequently 
much safer to use. Due to the critical importance of helium 
to Navy LTA operations, NAS South Weymouth was 
equipped with specialized facilities for purifying, storing, 
and distributing this gas. 

NAS South Weymouth's helium purification system 
was declared ready for use on August 16, 1942. The abil!ty 
to purify, or perhaps more accurately, to recycle helium was 
an extremely important capability since it is a scarce and 
expensive resource. In fact, the Germans filled their large 
rigid passenger airships like the ill-fated Hindenburg with 
flammable hydrogen instead of inert helium only because 
they were unable to secure an adequate supply of helium 
from the United States. At that time the U.S. had a near 
monopoly on helium, which is a byproduct of the natural 
gas industries. 

Helium, whether it is used to inflate a blimp's gasbag 
or a child's toy balloon, eventually becomes contaminated 
with other gases through diffusion resulting in an eventual 
loss of lifting power. A helium puricfication system 
removes the atmospheric oxygen, nitrogen, and other 

contaminant gases from impure helium. At NAS South 
Weymouth the purification of helium was accomplished 
using the "liquefaction method" in which powerful 
compressors changed the contaminant gases into a liquid 
state so they could be separated out from the gaseous 
helium. The helium purification system at NAS South 
Weymouth was capable of outputting helium that was 
approximately 90 percent pure. 

The: helium purification system's gas compressors 
were inside the Power House. A Hortonsphere (Building 
5), a 60 foot diameter spherical steel tank next to the Power 
House, stored impure helium drawn from blimps at fairly 
low pressure (about 65 PSI).  

 
The first step in purifying helium at NAS South 

Weymouth was to pump impure gas purged from blimp 
gasbags to the spherical Hortonsphere (Building 5). 

The impure helium was periodically pumped from 
the Hortonsphere to the Power House, where the 
compressors removed the contaminant gases and isolated 
the helium.  

 
The next step was to separate the helium from 

contaminant gases using the powerful gas compressors 
located in the Power House. National Archives. 

The purified helium was then pumped into Helium 
Storage (Building 9 and Building 38). Helium Storage was a 
pair of partially buried concrete bunkers containing an array 
of gas storage cylinders connected by a network of pipes. 

Although the gas storage cylinders in Building 9 and 
Building 38 could hold helium at high pressuure, they were 
not designed for long-term storage of gas at high pressure. 
Thus, the Navy considered NAS South Weymouth's 
Helium Storage to be a medium pressure gas storage 
facility. High-pressure pumps in the Power House were 
used to pump the purified helium from the gas storage 
cylinders in Helium Storage to the hangar risers and the  
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MEN OF R101 - A NOBLE COMPANY OF PIONEERS 
SIR SAMUEL HOARE'S TRIBUTE 

[A cutting from The Times newspaper of unknown date – presumably 6th October 1930 – Ed.] 

TO THE EDITOR OF THE TIMES 
Sir, 

The disaster that has destroyed R101 is so over-
whelming in the suffering that it has imposed upon many 
families and the injury that it has inflicted upon aeronautical 
science that any comment on its immediate cause or its 
ultimate result is at the moment inappropriate. To-day I am 
thinking not of the future of airships, still less of the money 
and effort that have been spent upon a difficult experiment. I 
am remembering rather the band of brothers, who for eight 
years were engaged upon a great adventure, and who have 
died together at the very moment when the success of their 
enterprise seemed assured. 

Of the lives of Lord Thomson and Sir Sefton Brancker 
your columns will recount the details. Their names will 
rightly hold a very high place in the history of British 
aeronautics. Lord Thomson and I had been friends for many 
years before our ways crossed at Whitehall. Being closely 
connected with him at the Air Ministry I had many 
opportunities for appreciating his fine mind and vivid 
enthusiasm. With Sir Sefton Brancker, I was in constant 
contact for six years. Never did a Government office have the 
services of a keener or more lively official. Doubt vanished 
before his confidence, opposition went down before his zeal. 
His is the name that stands most conspicuously for civil 
aviation in every country of the world. 

These were two notable personalities. The other 
victims were only now stepping upon the front of the stage, 
their names still to be established, their careers not yet 
consummated. Richmond, the subtle designer, who laboured 
well the minute particulars of every plan; Scott, the fearless 

navigator who had twice taken an airship across the Atlantic; 
Colmore, the quiet and tactful administrator who supervised 
the work of Cardington; Irwin, the captain of the ship, as 
brave in death as he had been steadfast in life; Johnston, who 
in the teeth of rain and sand and wind could keep a course as 
straight as a furrow; Giblett, the meteorologist, who with rare 
skill helped to chart the air between England and the East - 
these were the men who if they had lived would have 
stamped their achievements upon British history. I knew 
them well. For years we worked together. They were all a 
religious community intent upon a high ideal. Neither 
disappointment nor success deflected them from their life's 
work. When I talked with them at Cardington I knew that I 
was in the presence of determined men of set purpose. When 
I flew with them I marked the rare balance between brain and 
hand and eye that their airmanship displayed. 

And now they have died together, and with them has 
gone a great treasure of gathered knowledge and invaluable 
experience. For the whole Empire their death is a grievous 
blow. An experiment that might have been so fruitful in 
beneficent results is now encompassed by the black clouds of 
unrelieved tragedy. Another band of pioneers have sacrificed 
their lives on the long trail of the Empire's advance. A great 
public sorrow indeed, but a private sorrow even greater, for 
the men who have been killed were as dearly loved in their 
homes as they will be honourably respected in the wider 
world outside. 

Your obedient servant,                   SAMUEL HOARE. 
18, Cadogan-gardens, S.W., Oct. 5. 

[Sir Samuel Hoare served as Secretary of State for Air in the 
Conservative Gorvernment from 1922 to 1929. ] 

---ooo000ooo--- 

 

Portrait of the R101 crew members 
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AIRSHIPS FOR MORECAMBE 
By David Parkin 

Over 10 years ago I was trawling through microfilm copies of the local paper, The Morecambe 
Visitor and Heysham Chronicle, searching for any reports of airship flights from Barrow-in-Furness over 
Morecambe Bay after the end of World War One. I didn’t find any - but I did come across an article in 
the October 1, 1919 edition entitled “Airships for Morecambe.” It was subtitled “Proposed centre for 
world tour in the area” and “Trips to Australia and India” and it stated that an organisation called The 
Great Northern Aerial Syndicate intended to have in commission, early next spring, a fleet of nine rigid 
airships of two sizes, carrying passengers. They also claimed they would secure some of the large rigid 
airships then currently under construction and stated that grounds had been secured locally at Liverpool, 
Blackpool, Lytham, Fleetwood, Preston, Whitehaven and other sites. Here is the article: 

The Morecambe Visitor and Heysham Chronicle   
1st October 1919. 

There is a possibility of Morecambe becoming a 
centre for an aerial syndicate’s fleet of airships and at the 
present time an inspection of suitable grounds is being made 
with a view to the erection of a fully equipped aerodrome. 

The Great Northern Aerial Syndicate’s scheme for 
linking up the world by means of airships has made rapid 
progress during the last few months. On account of the non-
stop cruises which it is proposed to make, the company are 
concentrating all their energy on lighter than aircraft rather 
than on aeroplanes. 

They intend to have in commission early next spring a 
fleet of nonrigid aircraft of two sizes.The smaller type will 
carry 32 passengers and crew, will be 312 feet long, 57 feet 
wide, and be capable of the speed of 55 miles an hour, whilst 
the larger type, carrying 40 passengers, will be 340 feet long, 
60 feet wide, and travel at a similar speed to the small vessels. 

The company anticipate that they will be able to 
secure some of the large rigid airships now in course of 
construction. These will have a carrying capacity of 150 
passengers and will be able to travel to any part of the globe. 
When these are in service, it is proposed to use the nonrigid 
craft to feed the larger ones, and meet them at the principal 
centres. The airships of the two smaller sizes are considered 
the best for running the Home and Continental Services, or 
for cruises to Norway, Copenhagen, and Paris, or a circular 
trip. It needs no great imagination to consider the delight of 
the trip to Norway from Morecambe. 

The cars will be fitted up in a luxurious style, carpeted 
floors, and comfortable folding armchairs, similar to the 
Pullman car, with large windows from which the passengers 
can watch the ever-changing scenery. Lunch or tea will be 
served from a buffet. A balcony will run all along the outside 
of the car, and the passengers will be able to move about as 
they think fit. 

Grounds are being secured at Liverpool, Blackpool, 
Lytham, Fleetwood, Preston, Whitehaven, and negotiations 
are pending for other sites throughout the country. The 
interests of Morecambe are being attended to by several 
well-known local people and by Messrs. Harrison and Moore. 
Grounds are being examined and it depends on the amount of 
support the residents of the district give to this Company as 
to whether there will be a fully equipped aerodrome here, in 
which case Morecambe would become a flying centre, or 
only a mooring tower, in which case it would be merely a 
stopping place for the airships. If an aerodrome were erected 
it would, of course, be to the benefit of the trade of the town. 

Two weeks later a follow-up article in the same 
newspaper, on October 15, 1919, was entitled “Airship 

cruises from Morecambe” and subtitled “An ambitious 
scheme.” This would appear to sum it up! 

The Morecambe Visitor and Heysham Chronicle 
15th October 1919 

The project which is on foot to make Morecambe an 
important centre of a great aerial passenger service which 
will practically link up the world by means of airships has 
made progress since we first announced its inception in a 
recent issue. Much now depends on the support given to the 
scheme by the corporation and the public generally. 
Mr Sidney Poole of 117, Lancaster Road, has been appointed 
the local agent of the company and he has now got matters 
well in hand. 

Through the instrumentality of Messrs. Harrison and 
Moore, architects and surveyors, an option to lease or 
purchase 30 acres of land is pending. The ground selected is 
midway between Lancaster and Morecambe, and will meet 
the requirements of both places, situated along Bare Lane 
and if the company is successful in acquiring this ground it is 
their intention to enclose the 30 acres and lay the same out 
for pleasure purposes. Aerial races and exhibitions will be a 
noted feature. 

It is proposed that a regular aerial service of small 
airships will travel from Liverpool, Southport, Lytham, 
Blackpool, Fleetwood, Lancaster and Morecambe, Barrow, 
Whitehaven, Ramsey, Belfast, Dublin, Holyhead, and return 
to the depot at Liverpool. 

An inner circle of airships for pleasure purposes only, 
will run next summer from Blackpool, Fleetwood, 
Morecambe, Barrow, Ramsey or Douglas and back to 
Morecambe. It will be possible to book the whole airship 
carrying from 30 to 50 passengers for an aerial cruise to 
Norway, Copenhagen and Paris or within 1000 miles 
provided the airships can be replenished with petrol and oil. 
The company, as we have previously stated, expect to be in a 
position to secure some of the large rigid airships now under 
construction. 

A large number of local authorities are assisting the 
company in its operations and if the Corporations of 
Morecambe and Lancaster and the public generally will do 
all they can to promote the establishment of an airship centre 
it will add to their prosperity. Further details of the scheme 
will be forthcoming shortly. 

The references to the appointment of a local agent and 
involvement of architects and surveyors imply that something 
was happening and an option was pending on leasing of land 
along Bare Lane. This is reinforced by mention of a large 
number of local authorities supposedly assisting the company.  

But, after this date, no more articles.  Silence!! 
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Email – 09 June 2016 
Herman van Dijk 

Two topics in the new Dirigible struck me. I’ve met 
Herman van Dijk several times. He still spoke Dutch well. 
What was missed in the description of his capabilities in 
“Departed” was his unique knack of making technical 
drawings of historical airships using the old photographs 
and descriptions available. 

He gave me permission to use any of them in my 
book Nederland en de Zeppelins. As an example I send 
you what he produced for Kluytmans’ airship of 1906.  

 
Detailed drawing by Herman van Dijk of the Kluytmans’ 

unique propulsion system 

Kluytmans was the first Dutchman to be involved 
in airship design. The airship in this picture was shown in 
the Aviation Exhibition of 1908 in Amsterdam.  

 
Kluytmans’ airship in the 1908 Amsterdam Exhibition 

 
G.A. of Kluytmans Airship drawn by Herman van Dijk 

 
Kluytman’s No.18 aeroplane 

When finance dried up in Paris, Kluytmans built 
aeroplanes in Berlin, I think earlier than Anthonie Fokker. 

Although he sold only one copy, it was a unique 
design as the wing incidence was adjustable. 

Paul van Daalen, Nederlands 
+++++++ 

Email – 13 June 2016 
Tail Fins and Books 

Reference Charles Luffman’s letter in the last 
Dirigible – The R101 illustration is from The Approach 
Towards A System Of Imperial Air Communications 
which was prepared for the 1926 Imperial Conference.  

On 18 April 1929, V.C. Richmond presented a 
paper titled “R.101” to the Royal Aeronautical Society 
which was subsequently printed in The Journal …  
Richmond discusses, in great detail, the theory and 
process of the metamorphosis leading to the final design 
of R101’s fins; and there is an illustration of this 
transformation. I have occasionally wondered if the 
“Approach” drawing of R101 was either just an early 
drawing, or someone’s idea of maintaining ‘secrecy’? 

Regarding book reviews: Zeppelin is an attractive 
example of the book maker’s art. … the dust jacket is 
attractive and the numerous photos demonstrate high 
quality reproduction. That said, the text is simply a reprint 
of the English language version published in America 
after the crash of the Hindenburg including the chapter 
by Commander C. E. Rosendahl, USN.  

For someone interested in the content, and familiar 
with the crash of the Hindenburg, a much better choice is 
the modern translation of Captain Lehmann’s Auf 
Luftpatrouille und Weltfahrt recently translated by Alastair 
Reid and available online from Lulu under the title Pilot of 
The Hindenburg. … the photo reproduction is of a lesser 
quality, however, it is a superior translation of Lehmann’s 
original text as he composed it in his native German. 

I regret your mention of The R.101 Story by Peter 
Davison among the reviews did not include the sub-title “ 
– a review based on primary source material and first 
hand accounts” as this gives a superior description of 
what he presents. It is a stimulating compilation of first-
hand accounts and analysis, rather than subsequent 
analysis presented decades later.               C.P.Hall, USA  

+++++++ 
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+++++++ 
Letter – 12 May 2016 

Buckingham’s Burning Bullets 
The Alvis Owner Club, of which I have been a 

member for just over fifty years, produces an excellent 
bulletin every couple of months. When I saw the March/ 
April 2016 one I felt I had to send you a photocopy of a 
couple of pages ... if you want a bit more background 
please let me know. 

All good wishes, David Laing, Marlborough, Wilts. 

ALVIS OWNERS’ BULLETIN 
March/April 2016 

Page 40 - Letters to the Editor 
“T G John and Alvis history 
Since the publication of the fourth edition of my 

‘Alvis - the story of the Red Triangle’ in 2008 further 
information has come to light. 

By 1910 John was a highly qualified naval architect 
and constructor in charge of Research and Development at 
Vickers when the Admiralty gave Vickers an order to build 
the first British airship. John was appointed Ship Yard 
Manager at Barrow-in-Furness the submarine base. The 
airship frame was of duralumin. 

Referring to Nick Simpson’s article in Bulletin 557, 
W O Bentley, in 1914, reported his knowledge of the use of 
aluminium pistons by DFP to the naval officer building up 
an engine department for the Royal Naval Air Service and 
acting as liaison between the Admiralty and manufacturers.  

John in Vickers, working for the Admiralty, would 
undoubtedly have been informed. The Admiralty engine 
inspector was our late Patron S C H Davis.” 

Page 48/9 
“… of inflammable hydrogen gas with aero engines 

suspended below for propulsion. The motors could be 
turned off to enable a silent glide to their target. ... 

Britain was traditionally defended by its Royal Navy 
as historically, a shipping invasion had been the only way of 
threatening our island nation; manned airship flight 
changed all that. The country was in something of a panic 
with the new threat. The airship was different because it 
could glide silently and bomb with little or no threat from 
the Navy and cruised too high for most of our pitifully 
crude aircraft of the time. (It had taken our War 
Department a while to move away from cavalry to a motor 
and air war; most of our country’s aircraft and motorized 
war equipment was underdeveloped.) 

Our early aircraft struggled from a lack of oxygen at 
altitude causing severe power loss. There were very few 
planes that could reach a Zeppelin in spite of their low 
speed. When they could, the gunner discovered that regular 
bullets passed straight through the airship envelope with no 
explosion and little loss of gas. The Germans had cleverly 
filled the gas container with hundreds of thousands of 
cows' intestines sewn into small pockets inside to prevent 
gas loss as hydrogen molecules seeped through all types of 
known woven fabric at that time; intestines were a gas 
proof solution! Each Zeppelin required 300,000 intestines 
for its pockets; German cow production must have been 
enormous to keep up with the demand and German 
citizens were forced to purchase their Bratwurst without 
the traditional cover. ... 

Buckingham had an idea and got out his chemistry 
set. He successfully invented the incendiary bullet making 
use of phosphorous; it ignited on contact with oxygen as 
the bullet left the barrel.  

 
BUCKINGHAM BULLETS – J F Buckingham used his 

incendiary bullet reputation as an aid to sales for the new 
version of his cyclecar, to be made in T G John’s factory. 

Buckingham's burning bullets provided the gunner 
with a visible trace during trajectory. There was enough fire 
from each one to spectacularly ignite the hydrogen as the 
bullets penetrated and fired the gasbags. This was highly 
effective and Buckingham's firm went on to make twenty-
six million incendiary bullets in his Dover Street factory in 
Coventry for the war effort and the Zeppelin threat was 
reduced. These bullets are still manufactured in more or 
less the same form today although used as 'tracer.' The 
Zeppelin raids were reduced in the war as Britain's ability to 
fight back improved and there was a popular saying at the 
time (taking a slant on Cockney rhyming slang) to have 
'given them a round of Buckinghams' after a hit! 
J.F.Buckingham was awarded £10000 and an OBE after 
the war for his invention. …” 

+++++++ 
Email – 06 June 2016 

The Crash of SS44 
I spotted the street sign on the photo on page 25 

of the last Dirigible and couldn’t resist investigating.  
Well, the house/s are still there at the end of 

Cottenham Road, Walthamstow, London E17 6RP.  
I attach a photo from Streetview.  
I wonder if the owners know? 

Art Lewry, Lewes, East Sussex 

 
The house where the RNAS blimp SS44 crashed in 1916 

+++++++ 
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After some further research I found a reference on 
page 193 in Robin Higham’s book - The British Rigid Airship, 
1908-1931- to an article in The Aeroplane magazine that 
mentions the syndicate and so I obtained a copy. The source 
of their information is stated to be The Blackburn Weekly 
Telegraph and here is a copy of the article: 

The Aeroplane - October 22, 1919 
AN AMBITIOUS AIRSHIP SCHEME. 

It is stated that a company named the Great Northern 
Aerial Syndicate has been formed to link up the world by an 
airship service. It is stated in the “Blackburn Weekly 
Telegraph" of Sept. 27th that the syndicate seek to acquire 
ground to the north of Southport, adjoining the golf course, 
where they propose to erect a mooring tower with an internal 
lift. Three types of airship are said to be in contemplation to 
carry 32, 40, and 150 passengers. The smaller types are to be 
used for service in Great Britain and to the Continent.  

The largest type have had the following routes laid 
down for them :-  

(1) Liverpool to York, Hull, Copenhagen, Stockholm, 
Petrograd, Tomsk, Pekin, San Francisco, New York, 
Queenstown, and Dublin; 

(2) Liverpool to London, Paris, Barrow, Colombo, Perth, 
Melbourne, or Sydney; 

(3) Liverpool to Cardiff, Lisbon, Sierra Leone, Capetown, 
Buenos Ayres; 

(4) to India, Belgium, Germany, Austria, Turkey, and Persia. 

The larger airships are to be fitted up in a luxurious 
style, with carpeted floors, and folding armchairs, similar to 
the Pullman car, with large windows. A balcony will run 
along the outside of the car. The cost per mile is put at about 
half the cost of a taxi-fare today, approximately 9d. per mile. 

The question is, were they serious?  
Old maps of 1919 do show a large area of land west of 

Bare Lane which would fit the description (see below) but 
anyone with knowledge of airship development and 
availability at the time can see that it is total fantasy. The few 
rigids under construction or available at the time would be 
totally unsuitable and the timescale is ridiculously short.  

So what was going on? I supect it could have been a 
‘scam,’ as we say nowadays, to part people from their money. 

If anyone else has come across reference to The Great 
Northern Aerial Syndicate I would like to hear from them.   

‘X’ marks possible site of Airship Field  

X 
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THE A2 MOBILE SILICOL PLANT MK 1 
Submitted by AHT Vice President Jarvis Frith 

From Air Publication 1634E, Vol.1. Sect. 2 

CHAPTER 5 
Production 

1. A Silicol Plant is used to generate hydrogen by the 
chemical action of caustic soda on Silicol. The process is 
more expensive than that used in the commercial preparation 
of hydrogen and in consequence, Silicol Plants are used only 
in those situations where delivery of commercial hydrogen in 
high pressure cylinders is impracticable. 

2. The chemical action between Silicol and caustic soda 
takes place in the presence of water, at or above 150 deg. F. 
In an A2 Silicol Plant, powdered Silicol is mixed with water 
and stirred to form a suspension, and then run into a tank 
containing a hot solution of caustic soda in water. The caustic 
soda solution does not require to be heated; the process of 
dissolving causes it to become hot. The following equation is 
representative of the chemical action which takes place:-  

Caustic Soda   Water   Silicol   Sodium Silicate   Hydrogen 

    2NaOH  +  H2O +  Si    =     Na2SiO3    +   2H2 
3. The hydrogen generated by the process is of high purity, 

being usually between 99.3 and 99.6 per cent pure. 
4. The Plant consists essentially of a number of tanks 

mounted on a trailer chassis; namely, a soda tank for 
preparing the solution of caustic soda, a Silicol tank for 
preparing the suspension of silicon, a generator where the 
two liquids are mixed and the hydrogen actually generated, 
and a scrubber for cleaning and cooling the hydrogen. 

5. A2 Mobile Silicol Plants generate about 2,500 cubic 
feet of hydrogen an hour. They can be recognised by the 
Brockhouse independently sprung trailer chassis on which 
they are mounted, and by the round tanks with crank handles 
for manually stirring their contents. 

 

This photo appeared in Dirigible No.63 and looks as if it 
is a Mk 1 A2 Plant in operation in North Africa 

Standing particulars 
6. Overall length trailer chassis (excl. draw bar) … 16ft. ¼in. 

Overall height on trailer chassis … 9ft. 6in. 
Total weight (empty) with trailer chassis        4 tons 
Wheel base … … … 8 ft. 11 in. 
Track ... … … … 6ft. 6in. approx 
Turning circle … … … 45ft., approx. 
Hydrogen output, per charge … 2,500 cub. ft. 
Silicol, per charge … … 1 cwt. 
Caustic soda, per charge … 2 cwt. 
Total water consumption, per charge 650 gall., approx. 
Capacity of soda tank, to overflow 60 gall., approx. 
Capacity of Silicol tank … 16½gall., approx. 
Capacity of generator water jacket 75 gall., approx. 
Capacity of water tank  ... ... 75 gall., approx. 
Rating of water pump … … 660 gall. per hr. 
Number of operators required … 4 

 

A different model of Mobile Hydrogen Production Plant possibly in Palestine? 

Photo courtesy of The Royal Air Force Museum, Hendon 
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Detail of US Navy Mooring Mast showing bolted pipe 

joints and access ladder 

 
The unused Ewa Mast near Honolulu 

One additional photo of the Ewa mast, near 
Honolulu. This mast was never used for its intended 
purpose, but was converted to an airfield control tower 
for Marine Corps Air Station Ewa during WWII. The mast 
is long gone and, like many of your RAF and 8th Air Force 
airfields, is slowly returning to nature. 

Is there any written material you know of 
specifically on the development of these masts? Perhaps 
archival material? An original manual on setting up such 
a mast would be ideal. I’d be interested in anything you 
might recommend.         Lee Corbin, Seattle, Washington 

+++++++ 

Letter – April 2016 
Mooring Mast Trolleys 

In all my years working with the RAF and the RAE 
at Cardington, I have been seeking a photo or drawing of 
the ‘trolleys’ that secured the tail guys of R100 and R101 
when they were moored to the high mast. Similarly, for 
the roller weights suspended amidships to control the 
ships’ motions as they weathervaned with the wind. 

Many tales have been told over the years but none 
with any detail. For instance, Albert, son of the Coxswain 
George Hunt, recalled helping to move them when he 
was a child, and the late Frank Kiernan, of the RAE, told 
me he thought some concrete trolley weights aligned the 
mast exit road when the mast was removed in 1943. 

Ray Funnel of the RAF Museum, said on a visit in 
ref possible donation of artifacts, he saw some concrete 
blocks in the garden with R100 and R101 painted on 
them. He was told the husband brought them home from 
Cardington when he was visiting or had worked there? 

Obviously there must have been drawings of these 
objects. Any information or pictures would be welcome.                

AHT Ex-Hon Curator, Den Burchmore 
+++++++ 

Via Richard van Treuren, Editor of the US Naval Airship 
Association Journal – The Noon Balloon: 
Email – 11 May 2016 

University Blimp Programs Today 
The NAA’s Mark Lutz did some research into blimp 

projects that have been run in recent years in US 
University Aerospace Engineering Schools and reported: 

I of course have to start with the UNIVERSITY OF 
ALABAMA, Huntsville (UAH) Blimp of 2014, because it is 
our Editor’s favorite type of Airship:  an AIRCRAFT 
CARRIER!  UAH Assistant Professor Robert Griffin 
(Atmospheric Science) wanted a way to do fast, close, 
long endurance examination of crops.  He approached 
UAH Associate Professor D. Brian Landrum (Aerospace 
Engineering) for help … [the] solution is an electric quad-
copter for close camera work, which periodically returns 
to its Mother Blimp to get its battery recharged. 

 
Students and Professors with their Aircraft Carrier Blimp 

Other projects Mark found included that run by The 
UNIVERSITY OF MICHIGAN Engineering Department 
which “definitely has the most active student Blimp 
program of any US University.” The UNIVERSITY OF 
MINNESOTA’s Prof. William Garrard (Aerospace 
Engineering and Mechanics) whose recent projects 
include guidance and control of airships, and student 
high altitude balloons. And Professor Shirath Girimaji 
(Aerospace Engineering) of TEXAS A&M UNIVERSITY 
(TAMU) who announced the start of an LTA program in 
2011 with  plans to build a team to work on innovative 
Airship payloads and high altitude Airship operations. 

+++++++ 
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Pages from Arthur Burton’s Notebook 

+++++++ 
Email – 23 April 2016 

US Navy Mooring Masts 
I’m doing research on the US Navy’s semi-portable 

mooring masts that were used during the USS 
Shenandoah’s flight across the US in 1924. The Navy 
termed them “expeditionary masts”, as they could be set 
up in a relatively short amount of time. It’s my 
understanding these masts were based on the British 
masts developed at Pulham. The photo on your web 
page of R33 at the Pulham experimental mast is similar 
to the type I’m referring to. 

The mast I'm interested in consisted of a 16 inch 
diameter steel pipe, in 18 foot sections, bolted together 
until a height of about 160 feet was achieved - including 
the mooring gear at the top.  

A steel framework surrounded the mast itself, and 
supported additional pipes that would carry the helium, 
water, and fuel to the moored ship. And, of course, the 
whole thing was guyed with numerous cables.  

Three masts of this type were erected for the 1924 
cross-country flight of the USS Shenandoah. The mast at 
Camp Lewis, Tacoma, Washington, was only used once 
during the 12 years it was in place, yet it was kept in 
readiness that entire time by a single Navy enlisted man 
stationed on the Army post. 

After some searching about, I was able to locate 
the foundation of the Tacoma mast on the US Army’s 
‘Camp Lewis’ - now part of McChord Air Force Base. Of 
the three masts built for the 1924 flight, I’m guessing this 
may be the only one with any evidence left behind. 

I emailed you some photos and construction plans 
for the type of mast I've been researching. I'm just trying 
to determine if this was a British design, or something the 
US Navy engineers came up with. 

 
Construction Plan for US Navy Expeditionary Mast 

 
US Navy Expeditionary Mooring Mast 
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General description 
7. Transverse supports for the various tanks of the Mk.1 

Plant are bolted to the two longitudinal chassis members of 
the trailer. A wooden decking, partly hinged, is bolted to the 
supports, around the tanks, for the operators to stand upon. 

8. The soda tank is mounted at the front of the trailer and 
communicates by a soda cock controllably with the generator, 
which is a cylindrical tank, larger than the soda tank, 
surrounded by a cooling water jacket. Mounted on top of the  

generator are the silicon tank and silicon feeders, these are 
valves for feeding the suspension of Silicol from the Silicol 
tank to the generator. The soda and Silicol tanks and the 
generator are each provided with a hand turned stirring gear. 

9. The generator communicates by a generator gas outlet 
connexion with the scrubber, and the gas is finally delivered 
at the gas outlet valve which has a connexion to which a hose 
can be tied. 
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THE HAZARDS OF GAS PRODUCTION 
Extract from the book Kingsnorth Airship Station : in Defence of the Nation by Tina Bilbé 

(The History Press (Nov 2013) ISBN-10: 0752491539. ISBN-13: 978-0752491530) 

GAS-RELATED DANGERS 
Production of gas by the silicol method involved the use of caustic soda. The hydrogen workers 

needed to wear protective clothing and any man who had to work underneath the plant also needed to wear a 
protective face mask. Impurities in the gas were also a danger. Not only could they have a detrimental effect 
on the lift available to the ship, but some reacted with dye on weather-resistant cordage, forming acids that 
rotted the rope fibres. Fire was a serious danger from the first, as hydrogen, the doped material envelopes 
that held it and the wooden construction of the car holding the airship crew were all very flammable. One of 
the greatest risks was that of a fire within the airship shed during inflation of ballonets, [sic] and procedures 
to combat fire were very important. On 29 June 1914, Commander Usborne reported to the commanding 
officer of the Naval Airship Section directly, regarding a serious fire that had taken place the day before: 

“At 8.45 p.m. on 28th instant, the inflation of No.3 
airship was in progress, and nearly finished, in the iron shed. 

I was inside the shed. Certain hands were under the 
ship and the usual party were working the bottles. These latter 
were stacked on the north side of the iron shed, a few feet 
distant from it, valve ends being towards it. 

A sentry was stationed at the door where the filling hose 
entered the shed. Immediately above the hose was a piece of 
canvas, filled with about half a ton of earth, so supported that 
when the sentry cut a strand, this load would fall on the hose 
and prevent any possible fire which might originate from 
spreading into the shed. 

At 8.45 p.m. I heard shouts outside and saw the sentry 
drop the load of earth. The hose was not squashed by it, so I 
seized the hose and was surprised to find the pressure in it was 
very great. I had difficulty in squeezing it so as to stop the flow 
of gas. (Note: previously the pressure had been very small). 

The construction of the hose caused the pipe to burst 
outside the shed, thus disconnecting it. At the same time I 
shouted to the men under the airship to come out, and cut the 
hose inside the shed, thus making a complete break in it. 

This being done, i.e. about a minute after the outbreak I 
was able to let go of the hose I was holding. I directed the men 
in the shed to clear out and get beyond the shed door. I then 
looked out of the little side door and 
saw that the fire was of large 
dimensions. A large number of bottles, 
perhaps 80, were discharging jets of 
burning gas, various hosepipes were 
burning fiercely, and two baulks of 
timber on which the working party had 
been standing had caught. Three men 
were trying ineffectually to put the fire 
out from a distance with 'Pyrene'. 

Judging that it was impossible to 
put the gas out and that there was 
immediate danger of the stack of bottles 
exploding (owing to the flames raising 
the pressure in the bottles and at the 
same time weakening the bottles locally, 
where the jets of flame impinged on 
them) I directed the men working there 
to join the remainder under cover. 

Cover was obtained by sitting 
down behind the massive part which 
constituted the bottom of the sliding 
doors. Occasional glances told me of 
the progress of the fire. After some ten 
or fifteen minutes it appeared to have 
abated, and I approached it. Six bottles 

were still burning feebly; these were smothered in earth. The 
burning timber &c., was put out with 'Pyrene'. 

It was noticed that the bottles were hot right through to 
their bases. Not only those bottles which were turned on had 
caught; others which were not turned on were burning round 
the valve spindles &c.. 

The origin of the fire was the spontaneous ignition of 
one jet on being turned on. The air appears to have contained 
sufficient gas to cause the immediate ignition within reach. 

If the ignition had taken place within the wooden shed 
its total destruction is probable. 

I was able to complete the inflation this morning in slow 
time using 6 separate tubes at a time. 

I am taking steps today to obtain a nine way set of High 
Pressure inflation gear for carrying out topping-up. 

Last Summer during the absence of the s.o. on duty a 
few trifling jets of flame occurred at Farnborough. I sent a 
report there to the Admiralty; and those experiences led to the 
great precautions taken on this occasion. I understand that a 
few weeks ago a fire occurred at Farnborough of similar 
origin, but such that the men were just able to get it under 
control. This is the third and worst of these fires. There 
appears to be no doubt that fire can be prevented by the use of 
a H.P. filling system … … …” 

Filling R33 with gas from “bottles” in 1919 - Photo from J.P.Lauwers collection  
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England archive in Swindon, as well as other aerial 
photographs … in order to identify, map, record and 
describe new and existing upstanding and sub-surface 
archaeological sites and landscapes and structures that 
date from the prehistoric to the Cold War. 

My current survey area includes the former airship 
works and RAF base at Cardington and I have noted with 
great interest the plan dated 1916 on your website.  

 
www.airshipsonline.com/sheds/images/Cardington/Card_plan_1916.jpg 

The camouflaged wind screens are clearly 
depicted fore and aft of No.1 Shed at that time, protecting 
the emerging or returning R37 [sic] from damaging 
crosswinds. The concrete bases of the wind screen to 
the east of the hangar survive in the grass to the modern 
day according to my archive photographs and Google 
Earth, but those to the west were demolished in the 
1930s with the construction of the RAF camp.  

 
www.britainfromabove.org.uk/image/epw030065?search=CARDINGTO

N&ref=3 
However, I have in my digital archive a picture of 

the R101 on its first test flight in 1929 (Ref EPW030065 
dated 14th October 1929) approaching the mooring 
tower, a lower resolution image of which is on our Britain 
From Above website: www.britainfromabove.org.uk 

In this photograph, adjacent to No.1 Shed centre 
left, are the concrete remains of the wind screen base to 
the west of the hangar as pictured in the 1916 ‘map’ on 
your website and I have now recorded these too.  

The dated depiction of the wind screens in 
operation on your map is fascinating. Is the Airship 

Heritage Trust the copyright holder of this image and, if 
so, I would like to ask whether the Trust would please 
allow me to reproduce this 1916 map in the project 
highlight report? [Permission was granted – Ed.] 

The Bedford Borough National Mapping 
Programme project is an entirely academic research 
piece and its final report will be freely available for 
download on the Historic England website once 
published … The map on your website would greatly 
enhance the description of the Cardington site and … 
appreciation of its unique place in the County’s history. 

Yours sincerely, Stephen Crowther 
Aerial Archaeology Specialist, Skylarkeology 

Aerial Investigation and Mapping, Historic England 
www.HistoricEngland.org.uk/AerialSurvey 
+++++++ 

Letter – March 2016 
Cardington Shed No.3? 

Could you please put a question to your readers 
as to whether anyone has heard of plans to build a third 
shed between No1 and No 2 Sheds at Cardington?  

I know a study was carried out, but do not know if 
anything was ever published for general reading.  

I believe the study was given to one of the 
universities but I don’t know which one and cannot 
remember when it was. 

It may have been during the involvement with the 
Shell Gas Transporter Project? 

Hoping I am not the only AHT member who recalls 
this and looking forward to a reply. 

Regards,   AHT Ex-Hon Curator, Den Burchmore 
+++++++ 

Email – 01 April 2015 
Arthur Burton’s Notebook 

… I spoke with my sister and we decided to email 
you the relevant pages of the little notebook that [our 
relative, Arthur Burton, an engineer on R101] jotted down 
in pencil. We think they pertain to R101. However, he 
had also purchased a car so if any refer to that I do 
apologise!  

There is also a photo with an inscription on the 
back that it refers to [R101’s] Nov 3rd flight round Isle of 
Wight. I don’t think there will be much of interest to you 
but I’m sending it just in case 

Kind regards, Christine Saunders 

 

 
Photo of R101 that belonged to engineer Arthur Burton 
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Again, ‘U-Boat.Net’ have no U-boats lost on either 
of these dates. Many U-boats were reported destroyed 
by surface and aircraft crews during the war, but post-
war research failed to corroborate these reports. In fact, 
very few submarines were destroyed by aircraft during 
WW I. 

Where did this story of SSZ29 attacking UB-31 
come from? 

To which Pieter replied: 
My sources for the dirigible SSZ29 are: 
Abbatiello, John J., British Naval Aviation and the 

Anti-Submarine Campaign, 1914-1918, London, 2004, 
(Ph.D. Diss King’s College), p. 13, footnote 7. 

Jones, Benjamin, Ashore, afloat and airborne: The 
Logistics of British Naval Airpower, 1914-1945, London, 
2007, (Ph.D. Diss King’s College), p. 121-122. And, 

The Edinburgh Gazette, January 31, 1922, p. 191.  

And Brian concluded: 
This is very interesting. Looking again at the Daily 

Report for Folkestone on 2nd May, 1918, the only 
comment regarding SSZ29's flight was: Patrolled from 
Grisnez to Boulogne, Varne, Dungeness and base. 
Nothing to report.  

Surely the captain of SSZ29 would have reported 
this incident if he had been directly involved? Perhaps 
SSZ29 was observed in the area by the surface ships 
who assumed it was somehow involved? 

... I will make a note in my database. 
+++++++ 

Email – 25 February 2016 
East Fortune Photos 

I went to see my friend Malcolm Root (the 
transport artist) on Tuesday and discovered that his 
grandfather, William George Root, had served in the 
RNAS during the Great War – mainly at East Fortune. 

Malcolm has scanned some of his grandfather’s 
photos and these are attached.  

He also has a 1918 bill for a reefer jacket and 
trousers from an outfitter’s in Folkestone, which suggests 
his grandfather was based at Capel at the end of the war. 

Best regards, Paul Ross 

 

 
Photos of blimps at East Fortune or Capel? 

 

 

 
Photos from East Fortune: maybe 5-a-side football team? 

+++++++ 
Email – 23 March 2016 

Airlander 10 versus R80 
Fully realizing that [the Airlander 10] is a 'modern' 

experiment while Dirigible's focus is "historic" I would still 
point out that this "World's biggest aircraft" has 
approximately the gas capacity of Vickers R.80 of almost 
100 years ago and is smaller than [US Navy’s] ZPG-3W 
of 60 years ago. No sign of any comment [in news 
reports] regarding 'lift and trim' except that it might be 
rebuilt (?) to carry 40+ passengers. 

I seem to recall that there was a proposal to 
'rebuild' R.80 to carry passengers from England to 
Rome? I would like to see a comparison of these two 
airships when data become available! 

Observation: This new craft seems to have four 
engines, just like R.80. however as a matter of shape 
and 'twin floats' under the hull, the profile more 
resembles Sir Dennis Burney's "Elliptical Ship". I trust 
that someone has installed a seismograph in the vicinity 
of the final resting place of Sir Barnes Wallis if Airlander 
is a success!                                                        C.P. Hall  

+++++++ 
Email – 24 March 2016 

Aerial Survey of Cardington RAF Base 
I and my colleague Amanda Adams are currently 

undertaking an aerial survey project of Bedford Borough 
as part of the National Mapping Programme examining 
historic aerial photographs held here at the Historic  
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MINIATURE MASTERPIECES – No. 11 
Continuing Ivan Sampson’s Cigarette Card Collection

 

Making Gas for War Balloon 
Ballooning is receiving a great deal of attention in the 

Army, and the introduction of the dirigibles has given this 
branch of the Service a decided impetus. This illustration 
depicts some of the engineers making gas for a balloon 
when on active service. Pure hydrogen is used, and the 
dirigibles have a capacity of from 50,000 to 80,000 cu ft. 

ARMY LIFE (19) JOHN PLAYER & SONS, NOTTINGHAM 

 

A British Airship 
British airships, being smaller than their rivals, are 

more easily deflated for transport, or inflated more speedily. 
Moreover, they may be safely moored in the open. This is 
the type of airship used to convoy our Expeditionary Forces 
to the front. They have a wonderful range of vision, easily 
discovering submarines travelling under water. 

THE GREAT WAR SERIES No. 38 : GALLAHER LTD., BELFAST  

 

Air Station at Gosport, Fort Grange 
There has been so much advance during the last two 

or three years in the development of air-propelled craft, that 
the Government is now erecting Aerial Factories and 
Stations in many parts of England. One of the Squadrons 
consisting of 20 Officers and 160 men of the Royal Flying 
Corps, has taken over the whole of Fort Grange. Their Fleet 
will consist of 8 aeroplanes and the Airship “Gamma.” 

BRITAIN’S DEFENDERS - No. 37 (of 50)  
W.D. & H.O. WILLS - SCISSORS CIGARETTES 

 

Airship “Gamma” at Fort Grange 
Fort Grange, the new Naval Aerial Station, is the site 

of one of the strong fortresses defending Gosport and 
Portsmouth. A splendid anchorage has been found in an old 
dried up moat. The station comprises aeroplanes and the 
“Gamma,” which is one of our oldest airships - there being 
only six altogether. They are being superseded by 
aeroplanes. Photo: Cribb 

BRITAIN’S DEFENDERS (34) WILLS’S SPECIALITIES 

 

H. M. Airship “Gamma”  
The “Gamma” is one of the oldest type of British 

Dirigibles. She is one of a fleet of six, and is attached to the 
naval wing of H.M. Royal Flying Corps. Dependent entirely 
on weather conditions, airships are gradually superseded by 
the swift and more manageable aeroplane. Photo – Cribb 

A SERIES OF WAR PICTURES, (23) B. MORRIS & SONS LTD.,  

 

H.M.S. Iron Duke 
 The Iron Duke is a vessel of 26,400 tons, 39,000 

h.p., 22.5 knots, and was built at Portsmouth in 1912. It 
carries ten 13.5-in. guns and sixteen 6-in. guns. Flying 
overhead are an Admiralty Seaplane and H.M. Airship 
“Gamma.” The two latter acting as naval scouts.  

Photo, Cribb, Southsea. 
THE NAVY OF TODAY No.9 : MAYPOLE FOR QUALITY  
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MAKING GAS FOR BARRAGE BALLOONS 
Reprinted from ENGINEERING January 12, 1945 

THE MANUFACTURE OF HYDROGEN FOR THE BALLOON BARRAGE 

Early in the present war, it was realised that the requirements for hydrogen to maintain an adequate 
balloon barrage over London and other selected areas would exceed the available supply. Industries which 
might have contributed sufficient hydrogen were concentrated in the North of England, whereas the greatest 
need for this gas was in the south and east, this being the region of greatest enemy air activity. The gas could 
be compressed into cylinders, but even so the fact that the cylinders had to be transported over practically 
the entire length of the country was prohibitive, and by the second half of 1940, when the attack on southern 
England was at its height, the limit imposed by transport from the north was reached. It then became 
necessary at times, as an emergency measure, to employ some coal gas in the balloons, though this entailed 
a loss of operational efficiency. 

In September, 1940, a Directorate of Hydrogen 
Production was set up within the Air Ministry to review and 
consider plans for expanding the supply to meet the difficult 
conditions that had arisen. It was agreed that new sources of 
supply would have to be forthcoming, and it was stipulated that 
these should be located as near as possible to areas of 
utilisation, in order to economise in transport. At the same 
time, dispersal was thought to be desirable, to minimise the 
possibility of serious interruptions in production arising from 
enemy attack. Last, but not least, there was a need for 
flexibility, as the demand for hydrogen fluctuated 
considerably.  

At times balloons were lost in considerable numbers 
due to enemy activity, or as a result of natural causes, such as 
high winds; but at other times very few replacements were 
needed. It was decided to seek the further cooperation of the 
gas industry, which already had hydrogen producing plants 
under construction, and to commence the building of smaller 
plants, with a greater degree of dispersal, and conveniently 
situated with regard to the barrages then in existence or under 
contemplation. The final planned output was 40 million cu. ft. 
of hydrogen a week, of which approximately 25 millions were 
to be supplied from gasworks. 

 
Fig. 1. General View of Gas Plant. 

The first of the plants at gasworks was put into 
operation in September, 1940, and other plants were started up 
at regular intervals until the beginning of 1942. The quantity of 
hydrogen supplied by the gas industry up till the end of 
September, 1944, amounted to l,773 million cu ft. The 
proportion supplied by the gas industry, as compared with that 
supplied from other sources, showed a steady increase, the 
main reason for this being that the need for balloon protection 
in the north and west decreased, leaving the need in the south 
and the east as great as ever, or even greater. This tendency 
will be clear from the figures given (below) in the last column 
of Table 1. 

During 1944, specially heavy demands were made on 
the gasworks plants in southern England, to meet the 
requirements for balloon protection covering operations before 
and after “D” day, and again to meet the need for a balloon 

screen extending round London from south to east when the 
flying-bomb attack started. According to Air Commodore P. L. 
Lincoln, D.S.O., M.C., Deputy A.O.C. Balloon Command, 
who supplied some of the information given above, the initial 
defences against the flying bomb included a “curtain” of some 
500 balloons, and this was so successful that the number of 
balloons was subsequently increased to nearly 2,000. 
Fortunately. the flying bomb attack did not commence until 
after the invasion operations had been completed, and this 
circumstance made the problem of hydrogen supply easier than 
it might have been otherwise.  

 
Nevertheless, the maintenance of so large a balloon 

barrage in an area that, for obvious reasons, had not been 
deemed suitable as a hydrogen producing one, put a heavy 
strain on the available resources. During one week when the 
demand for hydrogen reached its peak, two of the gasworks 
plants reached outputs equal to 2 ½ times their normal rating, 
while several others maintained outputs at nearly twice their 
normal rating. The total consumption of hydrogen during the 
ten weeks of deployment of the barrage was 179 million cu ft 
of which the gas industry provided 140 million cu ft, or 78.5 
per cent. It is of interest to note that the balloon barrage 
destroyed 279 flying bombs during the 80 days when the attack 
was at maximum intensity. 

By courtesy of the Air Ministry, and of the British 
Commercial Gas Association, we were able to visit a hydrogen 
producing plant at a gasworks in southern England, the 
particular plant selected being one of the first of its kind, and 
also one of those that achieved an exceptionally high output 
during the flying-bomb attack. [Can anyone tell us which Gas 
Plant it was? – Ed.] 

As in every other gasworks equipped for this work, the 
hydrogen is produced by the steam-iron process using water-
gas and steam, which are normally available. The water-gas is 
passed through a heated chamber containing a special iron ore, 
which is thereby reduced to iron. Steam is then passed through 
the ore, and is in turn reduced to hydrogen. These operations  
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Email – 25 September 2013 

Telefunken Equipment 
From Nigel Hills, Chairman of the Airship Association to 
Andreas Horn. Copied to Dirigible for interest: 
Dear Andreas, 

I came across this item of Telefunken Equipment 
[in the process of helping to catalogue the David Kirch 
Collection for auction]. I tried contacting Telefunken to 
see if they have an archivist who could help, but have 
had no response.  

Physical description of the exterior: grey-painted 
metal box, with a removable partly-rounded lid. (55cm 
wide, 31cm deep (front to back) and 27 cm high). 

On the lid is embossed "Telefunken" and on the 
right end of the base is stamped: "E 381 S1/37" below 
which is "90164". Images attached. 

Best regards, Nigel Hills 

 

 
Andreas responded: 

Regarding the Telefunken device … it is a receiver 
called "E 381 S". Two of them were on board the LZ129, 
but as it was a standard piece of radio equipment in 1937 
(also employed on steamers) it is difficult to tell whether 
this exact piece is from the airship or its sister LZ130. 

Enclosed is a picture which shows the E381 S in 
the radio room of LZ129. I hope this helps. (You might 
get some more information on the internet when you 
google for "Telefunken E381".) 

 
+++++++ 

Email – 09 July 2015 
SSZ29 and the Sinking of UB-31 

Do you happen to know who on May 2, 1918, was 
the C/O of SSZ29, which was involved in sinking German 
coastal patrol submarine UB-31 (C/O Oberleutnant zur 
See (Reserve) Wilhelm Braun)? 

Yours Sincerely, Pieter Graf 

Dirigible passed the request to RNAS blimp expert Brian 
Turpin who came back with: 

The details I have for SSZ29 for the 2nd May, 1918, 
from the Daily Reports are as follows: 

… flight of 11 hours 55 minutes** (0630 - 1825); 
2nd Lt R S Bruce with AMs Stelling (Engineer) and 
Williams (W/T); Patrol A and Escorts. No flight details. 

**Possibly two trips. 
There is no flight report concerning an attack on a 

submarine on this date. According to ‘U-Boat.Net,’ UB-31 
was lost on 2nd May, 1918, when it hit a mine in the 
Straits of Dover at 51.01N, 01.16E. Lost with all hands. 
26 dead. 

SSZ29 was involved in two incidents with 
submarines, first on 1st June, 1918, in conjunction with 
SSZ4, also with Lt Bruce: On 1st June, assisted by 
SSZ4, dropped 65-lb bomb on oil track followed by 112-
lb bomb. SSZ4 dropped 65-lb bomb in same position. 
Destroyer P 48 dropped depth charges which caused six 
explosions, probably mines. Destruction of submarine 
later accredited to SSZ29. 

The second occasion was on 8th June, with US 
Navy Ensign N J Learned in command: On 8th June, 
attacked oil track moving in SW direction at five knots. 
Two 65-lb bombs dropped which produced a very large 
explosion and quantities of oil came to the surface. 
Trawlers dropped depth charges. Regarded as a 
probable submarine destroyed. 
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________________________________________________________________________________________________________ 

RE: THEORY TO EXPLAIN THE R101 CRASH – part 2 
(Response by C.P. Hall; Dirigible 78 p27) 

During my varied career I spent five years as a Defects 
Investigation Engineer specialising in aircraft fuel systems and 
so I speak with some authority when I say that the minutest 
details found or reported after an accident can have an 
important bearing when looking for the causes. In the case of 
the R101 disaster the enquiry findings were based on 
speculation and at best can only be described as inconclusive. 
It is therefore essential that original reports and descriptions do 
not get distorted with the retelling and the quoting of 
conclusions and opinions as facts. In my article published in a 
previous issue I tried to draw attention to this but it fell on deaf 
ears. So I will try again. In my view this has happened at least 
with regard to one detail and I will point out why. 

First, as far as I know ‘flying heavy’ was never reported 
by the crew members in relation to any other airship than R101. 

[On the contrary, flying ‘heavy’ has always been a 
standard practice in airship operations. It certainly was when 
the large rigid ships were flying; as witness this passage from 
the US Navy Rigid Airship Manual published in 1927:  

“Squally weather - i.e., violent movement of the air in the vertical … 
When the ship attains a certain altitude, as a rule the correct procedure will 
be, to not lighten her too much by blowing gas off, but rather to keep her a 
little on the heavy side, and to continue the journey at the desired altitude 
with a slightly heavy ship. She will gradually become lighter, anyway, as her 
fuel is steadily consumed; moreover, experience tells us that, as the ship dries 
and increases in volume she usually gains a few hundred pounds in buoyancy. 
It is also better from the technical point of view of airship driving, to keep the 
ship a little on the heavy side and to save one’s ballast. A heavy ship is not 
so liable to break away upwards in squally weather as a light one. Then 
again, ballast is always trimming material, which in the event of unforeseen 
circumstances, such as a leaky cell, may be a most valuable thing to possess. 
On the other hand, one should not overdo the weight carrying business, but 
should so adjust it that the ship can carry the load with an inclination of 3°, 
or at the most 4°. That corresponds to a weight of 2,000 to 5,000 pounds. 
With a greater deviation from the horizontal the ship loses too much speed.” 

So there is nothing at all abnormal about R101 flying 
heavy on the night of the disaster – Ed. ] 

… In his latest letter CP Hall quotes Atherton 
describing the airship flying tail down by five degrees and 
elevator up fifteen. This is just what one would expect with the 
free gas inside the envelope counteracting the trim achieved by 
the ballast. It is clear from his description that the nose had to 
be held down to prevent a stall and hence the down elevator. 
This should not be interpreted as the normal way of flying. 
Atherton was describing how they dealt with a very difficult 
set of circumstances. … 

…The R100 was built on conventional lines using tried 
and tested methods and so this difficulty was compensated for 
by the use of fuel during flight with consequent lightening of 
load. In addition most of the flying of this and its predecessors 
took place over water where there is no terrain interference and 
the thermals are far gentler. 

In contrast the R101 was built with many new untried 
features which they were never given time to develop. One of 
these was the method of restraining the gas bags and 
transferring the lift to the structure. In one of the efforts to 
achieve the specified load the wires had been lengthened to 
allow the bags to carry more gas. This allowed too much 
movement with resulting damage and leakage. In addition the 
airship had a tendency to roll as noted by both Johnston and the 
court of enquiry. To overcome this latter difficulty, anti-roll 
valves were fitted, which used venting gas in some way that 
can only be guessed at … 

[The design of R101’s valves is described in detail in 
Michael Rope’s Patent. Historians such as Sir Peter Masefield 
and Geoffrey Chamberlain also studied them. None of them 
mention using the valves to control roll. In keeping with your 
aforementioned wish not to distort facts with opinions we shall 
not pursue this controversial unsubstantiated theory. – Ed.] 

… The following is my own speculation [sic]. But it is 
all based on known facts. 

No airship had ever been subjected to such an extreme 
test as that on the R101 on its last flight. There was no sense of 
alarm because, with the exception of Steff, they were all 
experienced airship pilots with hundreds of hours behind them. 
However, all of this had been over water where it is 
acknowledged that airships could fly in conditions where even 
the most seaworthy ships headed for shelter. … 

… There were three factors which caused the airship to 
come into contact with the land at Beauvais:- 

1. Gas was leaking and venting from the bags at a faster 
rate than fuel consumed was reducing load. In addition the 
airship was overloaded right from the start. The result was that 
they had to fly nose up in order to achieve aerodynamic lift. 

[The rate of gas loss will never be known but steeper 
pitch angles equal reduced forward speed. An excessively 
heavy ship could not have got as far as it did in the time. – Ed.] 

2. Gas lost from the bags was not immediately escaping 
from inside the canopy with the result that it migrated to 
whichever end of the airship was the highest. 

[And yet something over-rode it to arrest the first dive. 
If the elevators did it, the height cox’n still had control. – Ed.] 

3. The nose entered a down cycle of lee wave which 
pushed it down so that now the free gas moved to the tail end, 
exaggerating the effect. The airship went into a power dive 
which was reversed by the next up cycle, which was then again 
reversed by the following down cycle.                   Tim Meager  

 [If lee-waves were responsible how did the much wetter 
and even heavier ship escape them earlier on when crossing 
the Chiltern Hills and the North Downs in similar weather?  

Dr George Clarke Simpson FRS, Director of the Air 
Ministry Meteorological Office, in his evidence to the Disaster 
Inquiry (Chapter 6 p316), stated that conditions were unsuited 
to the creation of strong up or down drafts. This is confirmed 
by expert Meteorologist M.J.O. Dutton who dismisses lee-wave 
as a possible cause in his 1978 letter (p9 in this issue). – Ed.] 

+++++++ 

From 
Previously 
Published 
Editions 
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continue alternately, and the hydrogen is cooled, collected, 
purified and compressed into cylinders.  

 
Fig. 2. Inspection of Cylinders. 

A schematic arrangement of part of a hydrogen 
producing plant is shown in Fig. 3, while photographs of the 
particular plant inspected are reproduced in Figs. 1 to 7. 

 
Fig. 3. Schematic Arrangement of Part of a Hydrogen Producing Plant 

Referring to Fig. 3, a is the blower for forcing water gas 
through the chamber containing iron ore. This chamber is the 
generator and is indicated at b. During this process, valves h, g 
and e are open, while valves c, d and f are closed. The chief 
result of this operation is to convert some of the hydrogen and 
carbon monoxide in the water-gas to H2O and CO2, and reduce 
some of the iron ore. However, the water gas is not entirely 
deprived of combustible constituents and after passing through 
the ore, it is burned in the recuperator j, air necessary for its 
combustion being supplied by the blower i, through the valve 
e. As the reduction of the ore proceeds its activity falls off and 
its temperature is reduced by the passage of the water gas, so 
after five to six minutes the supply is interrupted. Valves h, g 
and e are closed, after which valves d and f are opened, to 
allow steam to blow straight through the recuperator and 
generator, and out to atmosphere through the purge pipe k. The 
purging process clears the system of water-gas, or water gas 
residuals, and occupies from 10 to 30 seconds. 

The steaming stage proper is initiated by opening valve 
c and closing valve d. The steam is throttled down by valve f 
from a pressure of about 100 lb per square inch to very little 
more than atmospheric pressure, and it is highly superheated as 
a result of its passage through the recuperator. The principal 
result of the steaming operation is to reduce H2O to H2 and 
restore the iron ore to its original condition. The hydrogen 

passing out from the generator through valve c is 
simultaneously washed of some of its impurities and cooled in 
the scrubber on the left. The complete cycle of operations is 
carried out in about 10 minutes, of which about 4½ minutes is 
occupied by the steaming stage, in which the hydrogen is 
produced. The cooled hydrogen is temporarily stored in a small 
gas holder, which is replenished at intervals by the intermittent 
process described. From this holder it is drawn continuously 
for final purification and then passed on for storage in a large 
holder. From this it is supplied to four- or six-stage 
compressors, which raise the pressure to 3,000 lb per square 
inch for charging portable bottles or cylinders. 

The process of manufacturing hydrogen briefly outlined 
above is one of three commercially practicable ones which 
came under the consideration of the Directorate of Hydrogen 
Production in 1940. It was chosen in preference to the other 
two for reasons which will become clear on consideration of 
the drawbacks of these alternatives. The catalytic conversion of 
water gas, though used on a large scale for the production of 
hydrogen employed in the hydrogenation of coal, oil and tar, 
requires careful technical control, and is not well suited to 
intermittent production in small units. Moreover, all the 
nitrogen present in the water gas appears in the hydrogen 
produced, and it is difficult, except in large units, to maintain 
the purity required for balloons. The electrolysis of water, 
employing a caustic-soda electrolyte, gives pure hydrogen in 
the quantities needed by certain metallurgical and chemical 
processes, but requires 140 kWh to produce 1,000 cu ft of 
hydrogen, so that unless cheap current is available, and a 
market can be found for the oxygen produced, the cost of the 
process is high. Nevertheless, a limited amount of pure 
hydrogen has been available as a by-product of the electrolysis 
of brine in the caustic soda and chlorine industry. The steam-
iron process eventually adopted by the Directorate of 
Hydrogen Production produces hydrogen which is intermediate 
in cost and purity between that produced by the catalytic and 
electrolytic processes. It can be operated efficiently in small 
units with water-gas of normal quality. The plant involved is 
similar to a water-gas plant, and the operations of manufacture 
and purification resemble those used in an ordinary gasworks. 

The early steam-iron plants were of the Lane type, in 
which the iron ore was contained in externally heated iron 
retorts. These have been superseded by the internally-heated 
type of plant shown diagrammatically in Fig. 3. The generator 
in the latter type of plant is a brick-lined steel vessel with the 
ore resting on a layer of broken brick. The latter acts as a 
preheater for the reducing gas. The recuperator may be 
mounted on top of the generator, or alongside, as shown in Fig. 
3. A third possibility is to place it in the centre of the generator, 
with the ore occupying the annular space between the wall of 
the recuperator and the brick-lined shell. In every instance it 
consists of a cylindrical vessel filled with chequer bricks. The 
generators take a charge of 6 tons to 10 tons of ore, according 
to type, and give an output of over 1,000 cu ft of hydrogen per 
hour per ton of ore. Under favourable conditions, the ratio of 
water-gas to hydrogen is 1⋅4, and the steam consumption is 150 
lb per 1,000 cu ft of hydrogen. The composition of the water-
gas is here assumed to include 90 per cent of carbon monoxide 
and hydrogen. The iron ore used is a calcined Staffordshire 
Blackband, which combines high porosity with resistance to 
the disintegrating effects of alternate oxidation and reduction. 
The composition of the iron ore is Fe3O4, and the temperature 
in the generator is maintained at about 950 deg C. A high 
temperature favours the reducing reaction but a practical limit 
is set by the tendency of the ore to fuse at temperatures above 
1,100 deg C. The water gas used in the process is stored in a 
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relief holder, from which it is passed either directly to the 
plant, or after being purified of hydrogen sulphide by iron 
oxide. Electrically-driven blowers, of Keith Blackman 
manufacture, for supplying water gas and air to several steam-
iron plants are shown in Fig. 4. 

 
Fig. 4. Blowers for Air and Water Gas 

A view of the generators, as seen from the operating 
floor, is given in Fig. 5, but only the tops are visible at this 
level. The recuperators are mounted centrally over the 
generators, and to the right of these, at a higher level, are the 
anti-glare chambers, which are necessary to comply with 
black-out regulations. The installation shown in Fig. 5 was 
carried out by the Power Gas Corporation, Limited, Stockton-
On-Tees, and it includes a mechanical operator for the valves 
in each plant; these can be seen on the right in Fig. 5. Manual 
control is said to be giving satisfaction at other plants. 

 
Fig. 5. View of Generator House from Operating Floor 

During the reducing stage, the ore is reduced to a lower 
oxide, probably FeO. both the carbon monoxide and the 
hydrogen in the water gas taking part in the reaction, according 
to the equations : 

CO + Fe3O4 = CO2 + 3FeO 
H2 + Fe3O4 = H2O + 3FeO. 

There is some further reduction to metallic iron where 
the water-gas first comes into contact with the iron ore. The 
reactions are not complete, though a high temperature helps 
towards this end, and the equilibrium mixture contains CO and 
H2. As already stated, partially spent reducing gas is burned in 
the recuperator to which air is fed by a blower. The above 
cycle provides enough heat to maintain the process. The 
reaction when steam is passing is in accordance with the 
equation:                H20 + 3FeO = Fe3O4 + H2. 

This reaction is not complete either, and it is adversely 
affected by high temperature, so that the outgoing hydrogen 
contains a considerable proportion of un-decomposed steam. In 

its passage through the washer-cooler, or scrubber, to the relief 
holder, the crude hydrogen is impelled by the displacing action 
of the incoming steam, but pumps are used to pass it on from 
this holder, through the purification system, to the storage 
holder. The hydrogen is purified by sodium carbonate added to 
the cooling water followed by washing with caustic soda 
solution in special scrubbers. In other plants the hydrogen is 
purified by iron oxide for hydrogen sulphide and then by lime 
for carbon dioxide. 

The compressors for transferring the hydrogen from the 
storage holder into steel cylinders are shown in Fig. 7.  

 
Fig. 7. Compressors for Charging Hydrogen Cylinders 

They are of the two-crank vertical type, with four 
stages. The pressures registered in the various stages during 
operation are 50 lb, 200 lb, 800 lb, and 3,200 lb per square inch 
approximately. Inter coolers are incorporated in the design of 
these compressors, and the hydrogen is given a final cooling by 
being passed through water-cooled gilled tubes on the way to 
the steel cylinders in the loading bay. The compressors, which 
were made by Messrs. Reavell and Company, Limited, 
Ipswich, are housed in a separate room, the drive being taken 
through stuffing boxes in the wall. On the other side of this 
wall are the National gas engines which drive them. Each 
develops 100 brake horse-power at 370 rpm, and can compress 
100 cu ft of free hydrogen per minute. The engines are shown 
in Fig. 6. 

 
Fig. 6. Gas Engines for Driving Hydrogen Compressors 

The compressed hydrogen, at 3,000 lb per square inch, 
is passed through a valve panel, to one of a number of headers. 
Flexible armoured-rubber hoses are used for coupling with the 
cylinders. Periodically some of the cylinders are inspected 
internally and externally. Internal inspection is carried out by 
the Foster Introscope, a description of which was given in 
ENGINEERING, Vol. 131, page 240 (1931); this operation is 
illustrated in Fig. 2 above.  
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The Gas Factory was born a long time 
ago. Way back in the days of the Balloonatics, 
when the construction of airships at Cardington 
was mooted, it having been agreed that airships 
should contain hydrogen and not air, a hydrogen 
production plant was built. That was the awful 
child which has now grown into the A.M.G.F. 

Since those days, an Air Force camp has 
sprung up round the plant. It has restricted our 
physical boundaries, but we still make our 
presence smelt. You can’t keep a good gas down. 

Of course, the hydrogen plant had its 
teething troubles - it was a little time before it 
could gas as well as some of the gentlemen we 
read about. And then growing pains. It has been 
rebuilt several times, and purged quite a lot. 

Then came the demand for oxygen, so up 
went an oxygen plant. The oxygen being made 
from air - we don't have to pay for it yet - the 
natural by-product is nitrogen. Nitrogen is used 
in the R.A.F. in petrol tanks and as a general 
inhibitor of explosions. It is an inert and unreactive gas. Some 
people feel thoroughly at home with it. 

The expansion of gas production meant more stores 
facilities - more cylinders in use, requiring greater testing and 
servicing capacity. All over the Gas Factory, buildings sprang 
up like mushrooms, much to the bewilderment and 
consternation of various brass-hats who thought that they 
should have known all about it first. But the Under Secretary 
had presented us with a stout pair of scissors remarkably good 
at cutting all kinds of tape. 

So we kept the balloons flying. London was protected 
from dive bombing, and doodlebugs were destroyed on the 
Downs. Our high flying aircraft had their life-giving oxygen, 
while their tanks were protected with nitrogen. 

Our gases go out to all corners of the earth. Gad sir, to 
every Outpost of our Far-Flung Empire! Gas production 
unromantic? Not on your life. It reeks of romance. 

History of Cardington Gas Plant  
Plant for the production of hydrogen was first erected at 

Cardington in 1917. The plant was erected under the 
supervision of, and to the specification as laid down by the 
Admiralty. Messrs Humphreys and Glasgow were the erectors 
of the plant. The plant was known as the “Lanes” Water Gas, 
Hydrogen installation on the iron contact system, and the 
specification and information with ref to the plant is to be 
found in “Hydrogen Manual Part II.” 

The plant was installed to produce hydrogen to fill 
airships of the rigid type. The building of the airships and 
general running of station from civilian labour was carried out 
by Messrs Shorts of Bedford Ltd. Messrs Shorts gave their 
name to the village of “Shortstown,” which was built to house 
the labour employed on the Station. R.101 was filled with gas 
by the gas plant before her crash. 

The plant was altered and enlarged during 1938-1939. 
This work was carried out by the I.C.I. and a considerable 
amount of plant required was obtained from dismantling the 
hydrogen plant at Pulham, Norfolk. Through the alterations 
and improvements carried out, the capacity of the plant was 
increased 100%. The gas produced was used for filling barrage 
balloons. During this period, 1938-1939, the compressor 
installation was increased also and was used for compressing 
hydrogen into cylinders for supplying balloons for barrages.  

The method of producing hydrogen was not altered, 
except that “Rogers-Lane” retorts were used in the hydrogen 
benches. 

During 1942 the plant was again altered by the Power 
Gas Co. The method of production was the same (iron contact 
system), but hydrogen generators were installed and hydrogen 
benches with retorts were removed. This plant is still running. 

An oxygen plant was installed in 1943 and extended in 
1944, when nitrogen could also be produced. 

In 1945, high pressure gas cylinder testing and servicing 
was introduced. 

Development, training on, and utilisation of mobile 
hydrogen and oxygen plant for service in forward areas has 
been carried on throughout. 

Present Work 
• Production of high purity oxygen by the separation of air for 

high flying aircraft - compression into transport cylinders at 
3,600 p.s.i., simultaneous production of compressed nitrogen 
for aircraft fuel tanks etc.; for distribution to Units by 
No.279 M.U. 

• Production of dry sulphur-free hydrogen by the steam-iron 
process for Met. Office and parachute jumping training. 

• Production of various high purity gases for A.E.R.E. Harwell. 
• Production of compressed water gas for research purposes 
• Development work in the production and compression of 

gases by both static and mobile plants. 
• Development, servicing and testing of mobile oxygen and 

hydrogen plants. 
• Testing and servicing of H.P. transport gas cylinders. 
• Testing and servicing of 750 litre and 75 litre airborne gas 

cylinders. 
• Agency services relating to the supply of gas making and 

compressing equipment to other Ministries and Foreign 
Governments. 

• Training of R.A.F. crews for mobile plants. 
• Training of R.A.F. Equipment Officers for handling gas 

making equipment. 

It should of course be realised that Air Ministry 
permission must be obtained before disclosing any of the 
above information. 
 

 
 

A Balloon Barrage demonstration at Cardington circa 1940 
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THE AIR MINISTRY GAS FACTORY - CARDINGTON 
Undated typewritten report by the Engineer-in-charge of Cardington Gas Production Plant 

Submitted by AHT Hon. Ex-Curator Den Burchmore 

The word “Gasworks” will usually raise a smile. I see no valid reason for this. Perhaps it indicates the 
tolerant acceptance of a thoroughly unromantic necessity - a foul reeking establishment run by a bulbous-
eyed individual in baggy trousers and a bowler hat. This, I hasten to say, is erroneous. 

 

World War II barrage balloon at Cardington with the Gas Production Plant in the background

To the layman, the word “gas” means gas - which is not 
surprising. But to the initiated, “gas” can mean anything. All 
substances exist in certain phases according to the temperature 
and pressure prevailing - that is, as solid, liquid, gas, and 
probably a few other forms of which we’ve never even 
dreamed. So you can see that under certain conditions anything 
can be gas. If you start thinking deeply along these lines you 
can soon reach the depths of depression. By the way, we run a 
gas production school at Cardington, so if you are interested, 
we can soon make you a gas engineer, or crazy - if there is any 
difference. 

Gas production is really a fascinating subject. At the Air 
Ministry Gas Factory, although we do not make the penny-in-
the-slot variety, we have a wider scope. We make oxygen for 
high flying by freezing the atmosphere to liquid; hydrogen for 
balloons by splitting up steam over red-hot iron; and a variety 
of other gases by a variety of methods which are somewhat 
exhausting to think about. 

Oxygen production is applied physics. It is an admirable 
example of the conservation of energy - that energy can be 
transformed but never destroyed or created - in fact, that in this 
world you can never get anything for nothing. You may have 
noticed that. In this process, air is compressed to a pressure of 
about 3000 pounds to the square inch, thereby giving it energy. 
Where does the energy come from? Answer, from the work 
done in driving the compressor. A transformation, you see – 
not a creation. The air is then allowed to expand at a special 
nozzle, losing its pressure. Therefore the energy becomes 
absorbed elsewhere and the temperature of the air falls. If you 
go on doing that long enough, the air gets so cold that it 

liquefies. You are then down in the region of 300 degrees 
below zero, about four times as cold as the Frozen North. 

Having obtained liquid air, the nitrogen is evaporated 
out of it in a special apparatus, leaving liquid oxygen, which is 
vapourised off to a gasholder. 

In hydrogen production, we go to the opposite extreme. 
Iron ore is maintained at a bright red heat in a large retort while 
steam is passed through it. A chemical reaction takes place 
such that the oxygen and hydrogen of which steam is 
composed are split up, the iron retaining the oxygen, and the 
free hydrogen passing on through various purifiers to the big 
gasholders. You may have noticed these too. After this has 
been going on for about five minutes, the iron ore gets tired 
and refuses to make any more hydrogen. So it has to be revived, 
which is done by passing another gas known as blue water gas 
through it. This is called blue water gas because it burns with a 
blue flame. Delightfully simple. A dose of this gas acts like an 
aspirin on the iron ore, such that it is ready again to deal with 
more steam and make more hydrogen. And so it goes on. 

Our various gases are pumped into transport cylinders at 
high pressure for distribution, and the big compressors which 
carry out this work are worth a mention. Electrically driven, 
they draw their energy from the Station supply. Don’t tell the 
Station Engineer - he knows. 

Of course, different gases are put into different types of 
cylinder. To get them mixed up would provide our way to the 
stars. That’s why the cylinders are all different colours with the 
name of the gas painted on them. It makes identification 
equally simple whether you are just colour-blind or can’t even 
read. 

 

Photos courtesy of Trustees of the RAF Museum (File reference PC98/173] 
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BLUEPRINT OF CARDINGTON GAS PLANT 
One of the most recent items donated to AHT is a splendid, detailed engineer’s blueprint drawing of 

part of the Gas Manufacturing Plant at Cardington Royal Airship Works – see full picture overleaf. The 
blueprint, scaled at ⅜ of an inch to one foot, was drawn by Charles Andrews on the 17th of February 1928 
while he was employed in Rochdale by specialist Gas Plant Works Engineers, R & J Dempster Ltd. The firm 
went into liquidation in the 1960’s and Mr Andrews saved a lot of technical drawings that were being 
thrown away. Sadly, according to Charles’ son Ernest, who has donated the blueprint to AHT, the 
Liquidators of Dempsters heard that some drawings had been removed and came and took them away. 
Charles was obviously particularly proud of No.24207 because he kept it and had it framed. Ernest does not 
know what happened to the rest of the drawings but suspects they were destroyed. In which case, No.24207 
is the only survivor. In any case, AHT were delighted to accept the donation and have found a permanent 
safe home for it with the Bedfordshire Archives & Records Service. 

We are however, a little puzzled as to what exactly the 
drawing is of. The title of it is “General Arrangement  of 
Reconstructed Hydrogen Benches and Connections” - which 
does not mean much to the current members of Council!  

It did not mean much either to our two stalwart 
repositories of detailed knowledge of Cardington Camp – Ex.-
Hon Curator Den Burchmore and Vice-President Jarvis Frith. 
They did however, manage to come up with the articles on 
hydrogen production that can be found elsewhere in this issue 
of Dirigible, one of which – see page 25 – specifically 
mentions “hydrogen benches.” 

On seeing the 
blueprint, John Hess, who 
worked in the hydrogen 
supply business for many 
years until he retired, 
thought it might be part of 
the German system for the  
production of hydrogen 
using water gas by the 
Bosch process. In this, 
steam is blown over hot 
coke, producing a mixture 
of carbon monoxide and 
hydrogen, water gas. This 
mixture is then reacted 
with steam under suitable 
catalyst to form a new mix 
of carbon dioxide and 
hydrogen. Because this is 
an exothermic reaction, 
the heat produced can be 
reused via heat 
exchangers to keep the 
reaction going. 

John explained that 
the carbon dioxide is removed by scrubbing with water under 
pressure. Residual carbon monoxide and carbon dioxide is then 
removed by further scrubbing with caustic soda solution. The 
hydrogen produced by this means is almost pure, except for a 
little water, which may be removed by freezing and passing the 
gas through a dehydrating agent such as silica gel.  

John thought that the final stage might not be necessary 
for gas balloons, depending on the purity required. 

The Cardington diagram does seem to be involved in 
production of hydrogen by similar means although there is no 
sign of coke. But water gas is seen to be led from storage into a 
plant from which crude hydrogen comes. Scrubbers are shown 
and the 'benches' could well be the banks of heat exchangers 
for the reuse of heat.  

Speaking from his personal experience in the industry, 
John said that Cardington eventually switched to ‘trailer gas’ 
sent in by companies like Air Products or British Oxygen. His 
company, Hydrogen Supplies Ltd, then had the business near 
the end of hydrogen use at Cardington (1980s-1990s?). Trailer 
gas is very pure and would require only apparatus to unload 
and store gas under pressure. The trailers themselves were 
often used as the storage, reducing the capital expenditure on 
site very considerably.  

The article overleaf, supplied by Den Burchmore, sheds 
a little more light on the subject and recounts that the hydrogen 

production system at 
Cardington was based on 
the “Lanes” Water Gas 
method that latterly used 
“Rogers-Lane Retorts.” 
Instead of coke, steam is 
blown over red hot iron 
ore which needs to be 
‘revived’ by water gas at 
regular intervals. 

Beyond that, we 
currently know very little 
about the processes for the 
manufacture of gases at 
Cardington so if any 
reader can explain further 
or knows where the 
blueprint would have fitted 
in to the process then AHT 
and the Dirigible Editor 
would like to hear from 
them. 

Research online for 
“R & J Dempster” finds 
them in Grace’s Guide to 

British Industrial History1 which says that the company was 
established in Manchester in 1884 by Robert and John 
Dempster. In 1894 they joined with Glengarnock Iron and 
Steel Co to extract tar from blast furnace gases and by 1914 
were listed as Gas and Chemical Plant manufacturers, 
specialising in all kinds of structural ironwork, coke oven and 
blast furnace recovery, gasworks installations, steam engines 
and pumps, etc., with 632 employees. They were still in 
business with 600 employees in 1961 producing gasholders, 
gas works plant and chemical plant. 

There is a lovely picture of the works to be found at –  

www.britainfromabove.org.uk/image/epw050198 

                                                
1 www.gracesguide.co.uk/R._and_J._Dempster 
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BLUEPRINT OF HYDROGEN BENCHES AT CARDINGTON ROYAL AIRSHIP WORKS  
Donated to the AHT by the family of Charles Andrews – see previous page 
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