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EDITORIAL

REMEMBERING PAST EVENTS

There have been a few suggestions of late that one thing
Dirigible might like to do on a regular basis is to celebrate or
mark in some way notable events from airship and LTA history
such as anniversaries or centenaries.

For instance, the past year, 2024, is the 100"
anniversary of the completion and subsequent delivery of the
German Zeppelin LZ126 to the United States. Here it was
rechristened as the USS Los Angeles and renumbered as the
ZR3. For the record she made her first flight in Germany on
August 27, 1924, departed on her trans-Atlantic flight to the
USA on October 12, 1924, and arrived at her new home in the
Naval Airship Station (NAS) at Lakehurst on October 15,
1924,

These are noteworthy dates because the USS Los
Angeles went on to become the longest lived and arguably the
second most successful 20" Century Zeppelin; second only to
LZI27 Graf Zeppelin, based upon the length of actual flying
carcer. The Los Angeles was scrapped in December 1939.

Closer to home but much further back in time, we find
that 2024 is also coincidentally the 240" anniversary of the
birth of LTA flight in the UK. On September 15, 1784 an
Italian diplomat’s secretary named Vincenzo Lunardi,
ascended in a hydrogen-filled balloon from the Artillery
Ground of the Honourable Artillery Company in London to
make the first manned balloon flight over England. He
travelled in a northerly direction towards Hertfordshire and
was famously accompanied by a dog, a cat and a caged pigeon.
After touching down briefly in a cornfield in the parish of
North Mymms to release the cat which had become unwell, he
flew on to land finally at Standon Green End. Today stone
monuments that record the date stand on both spots where he
landed. More details can be found online at:

https://en.wikipedia.org/wiki/Vincenzo_Lunardi

And the same website also records another first of
similar vintage, one that is equally worthy of remembrance and
celebration. It occurred in the following year, on June 29,
1785, when Lunardi’s assistant, a Mr George Biggin, ascended
in Lunardi’s second balloon from St George’s Fields, in south
London. He was accompanied by Mrs Letitia Anne Sage
making her the first English female ever to fly in England.
Next year, 2025, will see the 240™ anniversary of that
historically important *first’.

So much for commemorating events worthy of
celebration. But there are plenty of others that deserve to be
remembered too and noted for rather different reasons. 1 refer
of course to the tragedies and disasters.

On which topic, going back across the pond and staying
with the year, we find that 2025 will see the centenary of the
crash of the American-built ZR! Shenandoah, which broke up
in flight during a storm on September 3, 1925 and came to
ground in several pieces in Ohio. There were 29 survivors but
14 people lost their lives.

On a less depressing but also sad note, back in the UK,
next year there is another centenary which might deserve
mention. In July 1925 Britain’s first ‘streamlined’ rigid airship,
the Barnes Wallis-designed, Vickers-built R§0, was dismantled
and sold for scrap. Compared to the previous airships in
Britain’s building programme, R80 was both longer-lived and
faster having been built in 1920 and attaining a recorded air-
speed of 65 mph. This touches on another whole category of
historically important LTA events which perhaps deserve to
have their anniversaries etc., remembered - the record breakers.
There is a long list of them.

However, the burning question under-lying all this is
how exactly these triumphs and disasters could, should or
ought to be remembered? There doesn’t seem to be anything
Dirigible can do by way of answering this question other than
to publish articles and pictures that detail the events in
question. And we are more than happy to do this in close
proximity to the relevant dates.

BUT, as I have often pointed out in the past, we can
only publish material that is submitted to us. 1 edit the content.
I don’t and can’t write it all. Dirigible is dependent on the
AHT membership supplying its content. So if you want to see
past events celebrated or marked in these pages then start
researching and writing or persuade a chum to do it! We are
not averse to commemorating such events, in fact we are very
much in favour.

And speaking for the AHT Council, I am sure they are
similarly keen to mark historically important events. But when
it comes to organising street partics or arranging Church
services and wreath-laying ceremonies they have a problem.
They are desperately short of personnel — see box below.

GILES CAMPLIN - EDITOR

---000000000---

Webmaster’'s Assistant — Previous knowledge of

airship history is not vital as help is mostly needed at a

technical level. It includes time-consuming but non-

time-dependent tasks such as:

s Checking and maintaining extant content.

*  Preparing text and keeping information up to date.

=  Proof-reading new content to expand our online
library.

=  Platform management — we would welcome new
ideas for our 25-year-old platform.

The more volunteers we have the more we can do.

VACANT SEATS

Social Media Manager — Volunteers are needed
who are able to:

*  Provide short content for our Facebook Group.

=« Manage and edit posts.

= Assist with content for our YouTube channel.

= Write and edit scripts.

=  Edit post-production videos.

We need similar help with our other social media.

If you have a little time to spare or skills to share
please contact: AHT Webmaster Alastair Lawson
(Tel: 07900 692 804) alastairlawsoni@gmail.com
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AIRSHIP NAVIGATION *

Part 2 - 1918 — 1939 [continued from last issue]
By Terry Hayward
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Photo from Pulham Pigs by Ki ns'oy, G. (1988) (Terance Dalton

R34 leaving her shed in Scotland

THE R34

In 1918 Great Britain had only eight rigid airships. These were smaller than the German Zeppelins but
they were developing bigger and more efficient airships and were determined to beat the newly emerging
German Zeppelin industry to complete the first crossing of the Atlantic by air. Their dream came true. At
2.00am GMT on 2™ July 1919 the R34 left East Fortune en route for New York. It had unfortunately just
been beaten by Alcock and Brown for the first crossing of the Atlantic but its commander Air Commodore E
M Maitland was determined to complete the first East-West crossing and then make the return flight back to
the United Kingdom. The Captain was Major G H Scott and it carried a designated Navigator Major G H

Cooke DSC and a meteorological officer Lt G Harris.

The R34 was known affectionately by the crew as Tiny
but it was as large as the largest Dreadnought of the time. She
was 643 feet long, 79 feet wide and 92 feet high; designed to
cruise at 45 mph she actually achieved a cruising speed of 55
mph. Her navigation equipment indicates the developments
made since the 1913 report mentioned above and the lessons
learned from the apparent shortcomings of Zeppelin navigation
[see Dirigible 101] and deserves mention in detail:

2 Marine Sextanis — one in the forward car and one on the
roof of the ship

Bubble Sextant

Battenherg Plotting Board — a special type of Mk 1 for
airerafi

Beck's Bomb Sight for measuring groundspeed and drift

Open Drift Sight — with groundspeed scale

Aircraft Compass in forward car — American (ype

Standard Compass — on top of hull

3 Chronometers

One 'Hack' or Deck Watch

Star Globe

Inman's Nautical Tables

Birdwood and Davis s Nautical Tables

Nautical Almanac

‘Pilots ' — various

List of Lights and Time Signals

Off Shore Distance Tables

Davis's Star Azimuth Tables and Supplementary Azimuths

Sun’s True Bearing and Azimuth Tables

Dip and Distance Horizon Tables

4

Marconi Communications Charits

Holmes Lights — for use as flares

One set of Atlantic Charts, Bl and for North America
Two books on Meteorology and Cloud Studies

The original navigation plan was to map read acrosg
Scotland and then to fix the airship’s position by means of
‘Directional Radio Bearings’ for as long as possible ang
thereafier to rely on drift and speed observations backed up by
Astro fixes. In the event the wireless bearings did not proye
successful; only one fix was received from Clifden on the Irish
Coast. Cooke estimated that there would be an error of somg
50 miles when using cloud horizon rather than the actual seq
horizon, There is an interesting note in his log where he
observes that he was unable to take an observation on the gy,
with the bubble sextant because ‘the sun being too high
presumably because it was hidden by the body of the airship,
He did however take astro abservations from the gun platfory,
post on top of the ship and comments that the coxswain could
fly the ship so accurately that he used the sextant using ,
distant cloud horizon with the cloud/mist up to his neck _ 4
disembodied head giving a passing seagull a nasty shock! |,
total he took only 17 astro observations in the 108 hours
crossing and only three of those with a sea horizon. Navigayioy,
was in the main a track crawl using drifts and ground speeds
found by use of calcium flares, smoke floats or pieces of
flotsam. There is no note of the accuracy of their landfall by

.
Orniginally published in Air Navigation from Balloons to Concorde by
Walter Blanchard Woaodfield Publishing (Jun. 2006)

Dirigible 103 : Autumn 2024



once made they fixed their position and continued thereafter by
map reading.

An accurate measurement of height was essential. After
setting their barometer at East Fortune they were able to up-
date the setting from passing ships. When no ships were
available they tried lowering a barometer on the end of a rope
to sea level. When this proved unsuccessful Major Scott solved
the problem by using a sextant to measure the angle subtended
by the ship’s shadow. Use was made of meteorological reports
from ships and the experience of the meteorological officer to
interpret cloud formations to forecast possible weather ahead
of the ship and thus anticipate the likely wind to select the best
course to fly.

After 3130 nautical miles and 108 hours 12 minutes
R34 reached New York only to find that the landing party was
still on the way back from Boston where it was thought that the
R34 would be diverted because of an anticipated shortage of
fuel. Nothing daunted Major J E M Pritchard parachuted onto
the airfield to supervise the inexperienced American ground
crew. He thus became the first man to reach the United States
from Europe by air.

The return flight of 3314 nautical miles to Pulham in
Norfolk using the same navigation techniques but with the help
of favourable winds took only 75 hours and 3 minutes. By
happy chance their landfall on the west coast of Ireland was the
same as that made a few weeks earlier by Alcock and Brown.

FIRST POLAR FLIGHT

Many history books still record that the first flight to the
North Geographic Pole was by Admiral Byrd (US Navy) and
his navigator Lincoln Ellsworth but recent research suggests
that due to a navigation error and possible lack of fuel they
turned back before they reached the Pole. If this is correct then
the laurels must go to Roald Amundsen and Lincoln Ellsworth
in the airship Norge, for their flight from Norway across the
Pole to Alaska. Even then this is not strictly true because the
ship was commanded by an Italian, Colonel Nobile and the

navigator, First Licutenant Hj Riiser-Larsen (Norwegian Navy).

They were assisted in their efforts by Finn Malmgren, a
Norwegian meteorologist.

The navigation to the Pole was by means of
astronomical observations and observations of drift and
groundspeed. For the latter observations they used a Goerz
combined drift and speed measure. It was not very efficient at
night but ‘it is the best | knew for use during the day’
according to the navigator. Like the R34 navigators he used
smoke cartridges or fixed points on the ground and ‘white
horses’ over the sea.

Once again the knowledge of an accurate altitude was
difficult to gain and unlike the R34 they had no passing ships
with which to check their aneroid setting. To overcome this
problem they used an ordinary infantry range-finder with a
70cm base. The use of the ship’s shadow was less successful
because the low angle of the sun did not provide a sharp
cnough shadow. They used magnetic compasses combined
with carefully calculated and drawn wvaration charts and
equally carefully calculated deviation tables to take into
account the deviations due to the ship’s structure and
equipment. In addition to this they also attempted to take into
account the varying co-efficients of the horizontal and vertical
fields of the earth’s magnetic field. In his account of the flight
Riiser-Larsen explains that whilst a small amount of deviation
will have little effect when the horizontal co-efficient is strong
at lower latitudes it will have a far greater effect when the co-
cfficient is weak at higher latitudes.
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They had left Italy with five compasses but at Pulham
they had discarded two of them and installed an English
aperiodic compass as the main steering compass with a
German Ludolph compass as the back-up. The former
infuriated the navigator because of the length of time that it
took to settle on a particular heading and the latter because of
its constant and rapid fluctuations. To quote Riiser-Larsen:

It is still impossible to say that one is better than the
other. We can, on the other hand, say that the two types
complement each other for use there in the North. As a matter
of fact, they do not, as a rule, go wrong at the same time. The
difference is this, that the aperiodic compass takes a long time
to come back to the course if the compass-card has swung out
too much on one side, and then stops on the course without the
least oscillation, whilst the Ludolph compass comes back
rapidly. On the other hand, the latter compass oscillates a long
time back and forwards on both sides of the course before it
comes to rest. Both are equally troublesome when one has little
time. The aperiodic compass turns back so slowly that I, in the
belief that it had stuck, could have planted my fist on the glass
and angrily entreated the compass-card to kindly set itself in
motion. Another time | could have clenched my fist at the
widely oscillating Ludolph compass and just have angrily
begged it to stop its polkas. All airship compasses ought to be
provided with a gimble suspension with option to lock the rings.

In addition to the magnetic compasses they also carried
a German Goerz sun-compass. This used a clockwork motor to
turn a periscope towards the sun. The reflection of the sun was
cast down on a dull glass plate, on which there was a wire
cross marked. When the compass was adjusted for the course
required, the steersman's duty was always to keep the reflected
image in its place. The task of maintaining heading was
difficult and it was much easier to steer by the sun-compass
than by a magnetic one. Adjustments were made for the sun's
declination and a change of latitude and the axis of the
periscope kept parallel to the axis of the earth. If properly
adjusted the navigator could use the instrument to determine
latitude when the declination and longitude were known.

On the use of observations on the sun Riiser-Larsen is
rather vague. He merely records that he used a German sextant
with an artificial horizon, which was easy to manipulate, and
gave surprisingly accurate results. He wrote that it was one of
the best sextants that he had ever used. As to chronometers,
Amundsen and Ellsworth had made careful comparisons
between them for a fairly long period before the flight. They
were kept during the flight preserved at the same temperature
as on land. (It is not recorded how this was achieved.)
Throughout the flight they were updated by time-signals
received by radio. Mercator projection charts were used right
up to 80 degrees on the journey to the Pole and after 75
degrees on the journey from the Pole to Alaska. Between these
latitudes they used Gnomonic projection charts. In addition
they carried special charts for coastal regions around the polar
basin in case they were obliged to seek the nearest land.

The exact position of the Pole was found using
observations on the sun. Amundsen’s record explains the work
involved.

In the chart room there prevails indescribable industry.
The second-in-Command is taking astronomical observations,
observations of drifi and speed, which are constantly altering
the position on the chart. This goes on incessantly and leaves
no time for sleeping, eating and drinking. Ellsworth keeps calm
and quiet, always readv fo read off on the chronometer each
time Riiser-Larsen takes an observation of latifude.

They arrived at the Pole on Ellsworth’s 45" birthday.



As we neared the Pole the work of the Navigator
became more and more intense. He must endeavour to find the
point as accurately as possible.

On this note it is interesting to hear at first hand how
Riiser-Larsen used the sun to navigate in regions close to the
Pole: Provided the Greenwich apparent time of the observation
is knmown, then by observing an altitude of the sun it is possible
to define one's position as being somewhere on a circle of
equal altitude which has as its centre the point on the earth’s
surface at which the sun was in the zenith or directly overhead
at the moment of observation. The radius of this circle is equal
1o the complement of the observed altitude, in other words, the
zenith distance. When in polar regions it is very easy and
requires no computation, to plot this position line on a chart,
because the meridian which the sun was crossing at the time of
the observation is known and the distance from the pole along
this meridian to the point where the circle cuts it is equal to the
difference between the sun's declination and the observed
altitude. If the altitude is larger than the declination, this point
is between the pole and the sun, but if the opposite is the case
then the point lies on the opposite side of the pole to the sun,
and the meridian on which it lies will be, obviously, 180
degrees apart from the sun’s meridian. The circle of equal
altitude must cut the sun's meridian at right angles, and
consequently if a curved ruler of the right radius is placed
against this point on the chart so that its tangent is at right
angles to the meridian, the position line can be simply drawn
across the sheet of paper. This is in effect what is actually done.

As the sun is so near the equator and the observer's
position so near to the pole, the radius of the circle of equal
altitude will always be large. Also, curves of varying radii
having a common tangent converge slowly from one another.
Consequently, it has been found sufficiently accurate for the
purposes of plotting position lines in polar regions to construct
only ten curves of different radii on a sheet of celluloid. The
particular curve most suitable for the occasion may be
determined from a special table, using the declination and
observed altitude as arguments. By choosing the right curve
the greatest displacement of the true position line will be about
1.5nm, and this is only on the extreme edges of the chart when
the sun's hour angle is about 6 hours.

The plotting of this position line will give the observer
an independent check of the accuracy of his dead reckoning
while flving and when on the ground if the altitude of the sun is
observed twice or more at the same position with intervals of
three or four hours between observations, then more than one
position can be plotted, and where they intersect on the chart

will be the position of the observation.

When, by whatever means, the position of the
observation has been plotted on the chart, it is then possible to
obtain direction from the sun. Now, in high latitudes the
bearing or azimuth of the sun (measured from S. by W. in north
latitudes and from N by W in south latitudes) is very neqlﬂ'y the
same as the sun's hour angle, (the hour angle is the difference
in time or longitude between the observer 's meridian and the
meridian which the sun was crossing at the time of the
observation). Consequently the most convenient way (o
determine true north in its relation to the sun is o first
determine the sun's hour angle and to this apply a small
quantity dependent on the latitude and declination. This
quantity is the difference between the hour angle and the
-*'L‘qufr'éd azimuth and may be obtained from tables.

The sun's howr angle is obtained in arc, provided the
observer's mevidian and the sun's meridian are indicated on
the chart, by measuring clockwise from the former to the latter
along the scale on the perimeter of the chart (presumably a

6

Polar Gnomonic?). Then in northern latitudes and when the
sun is west/east of the meridian of observation, add to/subtract
Jrom this hour angle 180 degrees and the quantity extracted
from the tables. Again, when in southern latitudes, when the
sun is east/west of the meridian of observation add to/subtract
from the hour angle 180 degrees and the quantity extracted
Jrom the tables. In both cases the result will be the sun's
azimuth measured clockwise from the pole.

After the Pole they flew to the coast and by ‘coast
hugging® with Amundsen leading the map reading navigated to
their destination in Alaska.

AIR NAVIGATION TECHNIQUES

It may seem strange that in spite of the fact that airships
were being used in America, Germany and England there
appears to be very little attention paid to the outstanding needs
of air navigation. It may be that the fact the airships flew low,
avoided the poor weather conditions whenever possible and
relied on a track crawling method of navigation based op
observed drift and groundspeed and that aircraft were still not
generally flying long distances at high altitudes the need wag
not fully recognised.

In the early 20s there were a number of simple deviceg
that did not rely on charts, parallel rules, dividers, etc., which
gave position not in latitude and longitude but with reference 1o
a base or ship. These were of little use for the long-range
airships but were useful for coastal patrols and naval ¢q-
operation. All were based on the naval Battenburg Course ang
Distance Indicator.

In 1924 the Germans had experimented on their new
airship the ZR3 with ‘time sounding waves’ this was a similar
device as the sonar used by mariners to find the depth of water,
It was reported that by pressing three buttons the return echo of
explosions recorded on a time recorder indicated height againsg
a scale. In 1925 a report on the LZ]26 airship said that *with js
instrumentation of a Ground Speed and Drift Indicator, Courge
and Speed Calculator, Bearing search-light for ascertaining
altitude otherwise than by barometric means and a Range
Finder the crew of the ZR3 had the means for the first time
whereby the navigator could be aware of signs of approaching
disturbances even by night, and navigate the ship accominggy_
It went on to say that the equipment allowed the navigator o
solve the two most important problems of aerial navigation: to
find wind direction and speed and to obtain altityge
independently of the altimeter. o

Also in 1925 the USS Los Angeles (originally the Zp3,
experimented with an Anschutz gyrocompass. This consisteg
of a master gyrocompass with a transmission system 1o remoyg
indicators. This was found to be unreliable over sca and ajg,
experienced fluctuating voltages because of a propeller driven
generator.

THE R100
THE ATLANTIC CROSSING

Despite the fact that Sqn Ldr Johnston had presented g
paper on The Practical Implications of Navigation to the
World Engineering Congress in Tokyo in 1929 the Ajr
Ministry’s Press Section in a briefing to the Press on the future
of aviation made no reference to navigation. Even the
specification for the 100 released in November 1929 made ng
mention of navigation equipment. It is sobering to recall that as
late as January 193] a debate held under the auspices of the
Guild of Air Pilots and Air Navigators could still consider twgq
systems of coded light beacons. The First Officer of the R0
commented that “the system would put rather a discount on
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navigation and would quickly unfit a man for long distance
work over the sea’. Perhaps it should be remembered that there
had recently been a ploughed track across the desert to
Baghdad to facilitate easy navigation.

In July 1930 the RI00 carried out a most successful
Atlantic crossing to Montreal and returned. During the frial
flights around the English coast, which lasted 54 hours and 50
minutes, navigation was checked by W/T bearings from
Croydon. The position being obtained every half-hour. The
method used was as follows: the airship transmitted and the
signal was received by stations at Croydon, Lympne and
Pulham. All measured the direction of the signanl and the sub-
stations sent theirs to Croydon where the position of the
intersection was plotted. The position was then transmitted to
the airship. This system proved very quick and rclatively
accurate. There was only one major error when with the R700
off the South West coast of England its position was relayed as
over Guildford. The airship commander’s response to Croydon
was ‘Sea very rough over Guildford’. Although the W/T
direction finding facility was found to be ‘relatively accurate’
concern was expressed over the calibration of the equipment.
Concern was also expressed about the calibration and operation
of the Fultograph. The Fultograph was a means of transmitting
weather charts and forecasts by radio. It had been first
demonstrated in March 1929 when a photographic transmitter
at Cardington had sent weather charts and forecasts to the
Royal Meteorological Society’s meeting in London. It was the
forerunner of FAX. After a year's development although the
system produced excellent teleprints on the bench at
Farnborough it continued to disappoint in the air and was
discarded for the actual Atlantic crossing.

The R100 was still using calcium flares dropped into the
sea on which to take back bearings, now with the new Hughes
periscopic drift sight. This was repeated on a different course
and then drifts were plotted on a chart marked with Course and
Speed to find wind velocity — the ‘double drift’ method. At
night and in cloud track was found by using three W/T
bearings at short time intervals from a single station. The three
bearings were then laid off from a point representing the
station and through this point a perpendicular was drawn to the
middle bearing. On this perpendicular the time interval
between the bearings was marked off at a convenient scale and
from these points perpendiculars were drawn down to cut the
first and third bearings. A line joining the intersections was
then drawn - this line was parallel to track. If groundspeed was
known then a good indication of position could be found. Use
was also made of lightships and lighthouses.

The flight planning for the flight to Montreal included
careful study of the pressure patterns to determine the most
favourable winds. Like the R34 the R100 carried a specialist
meteorological officer, M A Giblett, in order to ascertain best
headings to make use of favourable winds and to avoid the
worst weather.

In order to maintain communications with England and
then with Canada and America the airship carried both short-
wave and long-wave radios. In the event they maintained
communication for all but 600 miles, some 9 hours, in the
middle of the northern Atlantic. The system was used as much
by the newspaper reporters on board as for its prime purpose so
much so that a regulatory system had to be introduced.

The watch officers on the R700 consisted of its Captain,
Sqn Ldr R S Booth, and its two navigators Sgn Ldr E L
Johnston and Captain G Meager thus placing a heavy load on
the three specialist officers especially the Captain. This
problem had already been recognised by both the Germans and
the Americans. The Graf Zeppelin carried three airship pilot
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watch keepers and three navigation watch keepers in addition
to the captain and the US airship Akron neither Captain nor
Chief Executive Officer kept watch - it carried three flying
watch keepers and three navigation watch keepers.

On 29" July 1930 the R100 cast off from Cardington en
route to Montreal. It was to be the eleventh airship crossing of
the Atlantic and the twenty-sixth by any sort of aircraft. The
principal navigation equipment differed very little from the
R34 eleven years earlier. It comprised:

Dead-beat compass (A Hughes according to Johnston but a
Sperry according to Meager's report of the trip)

Turn Indicator (Schilovsky-Cooke)

Periscopic drift sight (Hughes)

Electric Air Log

Air-speed indicator with a trailing pitot-head

Seamarkers (Aluminium dust for day, calcium phosphide
Jor night)

Mk VIl RAE bubble sextant with Mk V as backup.

Air log Marine chronometer and deck watch

Goodwin's Alpha, Beta and Gamma Tables

After map reading until clear of Ireland and a final back
bearing on outbound coast to check the correct course Sqn Ldr
Johnston describes the method of navigation as follows: The
course was set and the track maintained by observations of the
drift whenever the surface was visible. At two-hourly periods,
or more frequently when necessary, double drift sights were
taken on sea markers to determine the wind direction and
speed, and the ground speed. At hourly periods or whenever
the engine speeds were altered, the airspeed was checked on
the air log, and whenever the ship's shadow was in a suitable
position the groundspeed was checked by timing it over a point.
Astronomical sights were taken on the prime vertical for
longitude, which were a valuable check on the speed made
good; ex-meridians for latitude were a check on northerly or
southerly drifi;, and whenever possible position lines were
determined to fix a position. Verv reliable checks were
obtained from D/F W/T bearings from merchant ships, and one
cannot speak in high enough terms of praise for the whole-
hearted cooperation of the Merchant Navy. It is a happy
augury for the future that there is a very great bond of
brotherhood between the seamen and the airman. On the
outbound and homebound flights there were long periods when
the surface was not visible, and course had to be altered from
positions determined by astronomical observations, and it is
particularly interesting to note that although at times the
intercept (he was using the Marc St Hilaire method of
obtaining position lines) was as much as 79 miles from the DR
position, the ultimate landfalls confirm the accuracy of the
observations. All astro observations were taken simultaneously
by Johnston and Meager and both sextants proved equally
reliable.

R100 on the mooring mast in Canada



Whist in Canada the crew had the opportunity to discuss
and view other navigation equipment. In his report to Hughes,
Johnston records:

An  opportunity was afforded to discuss with
Commander Rosendahl of the U.S.N. the merits of the gyro
compass, and he agreed that comparisons between the
magnetic and gyro compass had been made with an inferior
vpe of magnetic compass. From his experience he considered
that, with the exception of the gyro repeater, which could
indicate course changes to within 1/10 degrees, there was little
or no justification in having a heavy gyro installation in a
stable ship. This confirms our opinion.

It is quite apparent from the notes available that
Johnston provided Hughes with much valuable insight into
what was required for air navigation and that Hughes’s
company set out to use this advice to produce suitable
equipment not only for airships but also for aircraft. Hughes
also credits Johnston with the preparation of a special volume
of ‘astro’ tables which he made by cutting out a number of
tables from other books and in this way gave the first inkling of
the need for special air tables. It was not until 1938 that
Astronomical Navigation Tables (ANTS) devised specifically
for air navigation were introduced.

In a demonstration flight around Montreal they also had
the opportunity to fly trials with radio beacons giving a steady
signal when on a predetermined beam (course) but a varying
signal when the airship moved left or right of that course. (The
Americans had introduced ‘radio ranges’ the year before.)

The ill-fated RI0J had a similar navigation fit to the
RI00 with the exception that it was due to carry a sonic
altimeter, presumably similar to that already tested by the
Germans, but this was discarded before the flight in order to
save weight. Sadly Sqn Ldr Johnston’s expertise was lost when
he died in the disaster that overcame the RJ/0I’s maiden

voyage after its test flights.
ASTRONOMICAL NAVIGATION

Throughout the 1920s and 1930s numerous attempts
had been made to simplify the solution of the astronomical
triangle (the PZX triangle) by graphs, tables and numerous
electro-mechanical machines. The Zeppelins carried one which
when used on Spec N and GD Aero Systems Course Polar
flights in the 60s and 70s proved exceptionally accurate and
easy to use. The quest is highlighted in a rather poignant hand-
written letter from Air Commodore Maitland, who commanded
the £34 flight to Sgn Ldr Booth in 1931.

Dear Booth (in rather a hurry) 21.11.31

As far as I know the Navy still sticks to the Sumner
method of working sights taught in our youth and are 1 think
content to do so.

The Bvgrave Slide Rule is supplied in the RAF but
owing to the fact thai it is possible to slip from one line of
readings to the one below it is not particularly popular. We are
irying ordinary Alt/Az tables with a simple interpolation table
and that | think is much less liable to large working
inaccuracies as it is easy to check the approximate altitude and
hearing.

Personally 1 should prefer to use alt/az tables assuming
a convenient latitude for my DR paesition and so providing
some interpretation in finding the cale altitude. In actual fact
sextants are rarely used in the RAF as few flights justify their
use. | enclose a copy of the latest chit on the alt/az table
method but | haven't got a spare copy of the actual
interpolation tables.

1 was so sorry to see airships hit such a heavy blow. I
suppose we shall allow Germany and America to develop them.
Yrs sincerely

THE END OF INTEREST IN THE AIRSHIP

And so it was. After the RI01 disaster the RI100 was
broken up and the development of airships in Great Britain
ceased. American interest waned when they experienced their
own disaster with the loss of the Akron but the Germans
continued to develop the Zeppelins until the Hindenburg
disaster in New York in 1937,

In their attempts to highlight the potential of the airship
as a long distance passenger carrier the Graf Zeppelin was used
on many high publicity flights including round the world
flights. On all of these flights the basic navigation techniques
used by Cooke in the R34 and Johnston in the R100 and R701
were still used. Perhaps at the speeds and flights flown there
was little need for progress.

An interesting footnote, which is, perhaps, loosely
connected to navigation, concerns a flight by a Zeppelin in the
summer of 1939. During the 2 to 4" August a Zeppelin flew
across Freisland to a point in the North Sea opposite to Wells
and then round to a point opposite Great Yarmouth from there
it flew to abeam Aberdeen and then to the Orkneys and

returned on the same route.
The ship flew at a distance from the coast so that it

could not be visually observed. The assumed purpose of the
flight was to assess the range and accuracy of the new British
early warning [radar] chain. The airship was intercepted by a
Magister and an Anson from Dyce and although photographs
were taken the Germans denied that the flight had taken place.
However, the whole flight had been followed on radar from
when the ship approached the North Norfolk coast and on its
return journey an alert officer of the watch was tempted to give
the Zeppelin a false position. [see next article]
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THE WRONG “BLIP”

On Wednesday, September 6, 1961, The Daily Telegraph newspaper published the following
article as part of their series entitled “BATTLE OF BRITAIN : 21 YEARS AFTER”.
It contained an error that is a classic case of mistaken identity.

How a Zeppelin Lost the First Round

By Derek Wood and Derek Dempster

In the spring of 1939 the giant airship I.Z.7127 Graf
Zeppelin was presumed to be in honourable retrement in its shed
at Frankfurt-am-Main after nearly cleven years of flying. Instead
it was being prepared for the first military electronics
reconnaissance in history, 21 years before the American U-2 hit
the headlines with its crash in Russia,

General Wolfgang Martini, head of the Luftwaffe signals
organisation had for many months been interested to discover
whether Britain possessed a workable radar for detecting aircraft.
German firms were busy developing such equipment, and his
suspicions had been heightened by the appearance of unusual
350-foot-high aerial masts round the south and east coasts of

England.

The kind of masts that aroused
German curiosity

When the first masts had gone up at Orfordness in
Suffolk the German Air Force maps labelled them as belonging
to a radio-transmitting station. Then Bawdsey showed similar
towers and these were followed by others at Dunkirk and Dover
in Kent and Canewdon in Essex. By early 1939 masts were up, or
in process of erection, from the Isle of Wight to the Orkneys.

Martini urgently required to know the state of British
radar, its wavelength and the number of sites operational,

The tall masts with their crossed lattice aerials appeared,
hr.trwc":fer, to be unsuited to the wavelengths which German
scientists had deemed best for their own secret Freya and
Wurzburg radars. Accordingly, at a meeting with Goering, Milch
m_1d 9rl1cr air force commanders, Martini proposed that twelve
airships be made available for high-frequency “research”.

At first the assembly was hostile to the idea, but began to
show a more helpful attitude as Martini explained his purpose.

He could not, he pointed out, use an acroplane, as it was
too small. lacked endurance and could not remain motionless in
the air. With an airship he would have all the space necessary,
many hours flying time and the ability to stop and take readings
where necessary, Finally, however, it was agreed that Martini
should use the rwo existing Zeppelins, 1..Z, 127 and L. Z.130.
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Off the north-east coast Graf Zeppelin turned for home,
having picked up nothing but an appalling noise in the receivers.
... It was assumed that the interference was due to an installation
defect and reflections from the airship’s envelope. Modificatons
were made to the sets and to the aerial and further trial runs were
made over Germany.

MORE FAULTS

Finally, all was ready for a second run up the east coast.
... At midnight on Wednesday August 2, 1939, the Graf Zegppelin
again slipped her moorings and steered for the North Sea. ...
The night had been chosen for its poor weather and low cloud
which gave adequate protection against sighting from the land.
... Once again no transmissions were detected and more faults
developed in the receivers. ...

... Graf Zeppelin cruised on up to the Scapa Flow base,
catching glimpses of British warships through the clouds. In the
early evening she turned back to Germany empty-handed. ...

THE DAILY TELEGRAPH was quick to report the
airship’s appearance over the islands. ... On the following day,
August 4, a highly amusing official communiqué was issued
concerning the reconnaissance flight. Berlin denied that the Graf
Zeppelin had intentionally left the Reich or had approached the
coast of England. The statement went on: “The afrship cannot leave
Germany without special permussion. There can be no question of an
intention to fly over or near British territory. There have, bowever, been severe
storms during the last day or two and it is possible that the airship conld
have been blown off ber conrse over the North Sea”.

So ended the Zeppelin’s career in radar survey. ... Neither
side realised that the opening round of the air war against Britain
had been fought and lost by Germany.

However, the authors of the Telegraph’s article had
made one enormous but very understandable error. The airship
that carried out the radar research flights in 1939 cannot have
been the Zeppelin LZ127. Because, as was mentioned in the
first paragraph of the report, the Graf Zeppelin really had been
honourably retired in 1937. It is well documented that she was
permanently withdrawn from service shortly afier the infamous
Hindenburg disaster (7 May 1937) and that on 18 June 1937,
she made one last flight (the 590™) which took her to
Frankfurt-am-Main, where she was deflated, suspended from
the roof of a hangar and exhibited to visitors thereafter. It
continued in this state until 1940 when it was destroyed on the
orders of Hermann Goering who wanted to salvage the metal
for his Luftwaffe. _

The historical literature also records that another airship
was destroyed at the same time and here we have the clue to
the Telegraph's error. The second ship was LZ130 a sister ship,
identical in design to the LZ129 Hindenburg. And the
Telegraph author’s mistake is entirely understandable because
this ship had also been named Graf Zeppelin. Doubtless this
was because Graf Zeppelin I was no longer operational but the
naming of LZ130 as Graf Zeppelin II has created confusion for
unwary historians ever since.

But there can be no doubt that the radar raider that made
the clandestine flights along the British east coast in 1939 was
LZ130 Graf Zeppelin 11. Here, as evidence, is what Wikipedia
has to say on the subject:* “Flight 24 - Fspionage
24. The "espionage rip" of 2 to 4 Angast 1939, taking over 48 howrs and
covering 4,203 ko (2,612 mi), was the longest trip the 1.7 130 made. The
wrain poal was fa secretly colleet information on the British Chain Home
radar system. Vo do this the airship flew northwards close to the British east
coast o the Shetland Lites and back. As well as the 45 crew, 28 personuel
engaped 10 the medsirements were carvied. | ifting off was aronnd 20:53 on
2 Anpust 1939, 1t overflew [ {ildeshetmr at 23:38, seen by very few peapie. e

* hitps:ffen.wikipedia.orgiwikilLZ 130 Graf_Zeppelin#Flight 24
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HYDROGEN AS AN AUXILIARY FUEL IN COMPRESSION-
IGNITION ENGINES (Part 3)

By Harold C. Gerrish and Hampton H. Foster
NACA REPORT No. 535 (Pub. 1935) submitted by Richard van Treuren
Found on https://ntrs.nasa.gov/citations/19930091609

SUMMARY

An investigation was made to determine whether a sufficient amount of hydrogen could be efficiently
burned in a compression-ignition engine to compensate for the increase of lift of an airship due to the
consumption of the fuel oil. The performance of a single-cylinder four-stroke-cycle compression-ignition
engine operating on fuel oil alone was compared with its performance when various quantities of hydrogen
were inducted with the inlet air. Engine-performance data, indicator cards, and exhaust-gas samples were
obtained for each change in engine-operating condition.

... CONTINUED FROM DIRIGIBLE 101 ...

Analysis of indicator cards. - The indicator cards
taken during the power tests were used to obtain information
concerning the evolution of heat in the combustion chamber.
Figure 12 shows the pressure-time diagrams for six different
fuel-oil quantities obtained at a compression ratio of 15.6, the
broken lines being for fuel oil alone and the full lines for equal
fuel-oil quantities with hydrogen added to the intake air. The
curves show the corresponding amounts of fuel required to be
cffectively burned. By “effective fuel burned” is meant the
combustion of the quantity of fuel required to produce the
change in enthalpy (total heat) recorded on the indicator
diagrams and does not include that dissipated as heat losses. In

all cases the combustion pressures were higher and the areas of
the cards greater with the composite fuel than with fuel oil
alone.

A thermodynamic analysis of all the indicator cards
taken during the power tests has been made and the results
plotted in figure 13 to show the effective equivalent fuel oil
burned up to 4°, 8°, 16°, and 30° after top center. The curves
show that the addition of hydrogen with the smallest fuel-oil
quantities is less effective than an equivalent amount of fuel oil
in raising the pressure in the combustion chamber and this
effect is more pronounced at the lower compression ratio even
though it is possible to utilize a greater amount of hydrogen.
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At 4° there is little difference between the curves for the
fuel oil and for the composite fuel, indicating that the hydrogen
plays little or no part in the ignition of the combustible mixture
and has a negligible effect on the first part of the burning
process. Mucklow (reference 2) found that the gas had no
effect on the point in the cycle where combustion begins;
Helmore and Stokes (reference 3) found no need for altering
the injection advance angle when hydrogen-cum-oil gas was
used in conjunction with fuel oil.

The most noteworthy feature of the curves for the
composite fuel is that in the cruising range the smaller
additions of hydrogen are about as effective as an equivalent
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amount of fuel oil; larger amounts of hydrogen show a
comparatively greater increase in cffective combustion. The
characteristic increasc in slope of the lines for the composite
fuel indicates that combustion is accelerated as the hydrogen-
air ratio reaches the range of inflammability. The lower and
upper limits of inflammability, according to Bone and
Townend (reference 8), are approximately 4 and 71 percent,
respectively, depending upon the temperature and pressure of
the mixture.

) _Infunnatinn concerning the combustion of small
quantities of fuel oil and large guantities of hydrogen in a
compression-ignition engine was obtained from tests using
only enough fuel oil to ignite the hydrogen-air mixture. Figure
14 shows indicator cards taken when motoring the engine and
when operating with the igniting charge of oil and with
increasing amounts of hydrogen. The first diagram shows both
compression and expansion pressures when the engine was
motored; the others show the end of the compression line and
most of the expansion line. The diagram following the
motoring diagram was taken with the igniting charge of oil and
sl?ows but sl_ight difference from the motoring diagram. The
diagrams with increasing amount of hydrogen show the
scancnng of pressure points, which indicates the irregularity of
combustion from cycle to cycle that is usually associated with
spark-ignition and carbureted mixtures. .

_The indicator diagrams of figure 14 and the curves
resulting from their thermodynamic analysis, as well as those
ohta:pf:d at a compression ratio of 13.4 under similar
conditions, are shown in figure 15. The analysis for both
compression ratios shows that the period of burning (period
frmp_start to maximum amount burned) was increased by the
addition of small quantities of hydrogen. For larger quantities
(9 to 12 percent hydrogen for the 15.6 compression ratio and 9
to 14 percent for the 13.4 compression ratio) the period
decrcasc-:‘}‘ and finally reached 40 crank degrees at the higher
compression ratio and 60 crank degrees for the lower
compression ratio. The reduction in the burning period with
Ia!'ge quantities of hydrogen is opposite to the effect obtained
with an increase in the fuel-oj] quantity. (See fig. 12.)
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B
L5
e
b
e =
Incraasing quontities
of hydrogen
. LN
B a: _;‘—.' = > .-15“%1.
I —Y.’ %f) l‘_f B f l:@
Y ) £ .
|3 A - i
% e . i
5 o, :
.?fn ‘._-t \
s % 4 4
(Y K \
CH 5 L)
1{} . '3 k1
[ h] 1:‘
LY vl
: % 3, \ hY
% * b v
Q“'.; "1 \"i LS
< ™, L i '-\
ay ., ; RS
.. ... o . e b )

. s S e i

Flaunge M. —~Conlaet prints of indicster disgrams cbtalaed wilh bydrogen-alr mixtures, Compression ratlo, 15.8; 0.000007 Ib jeyclo fusd of) used far fgnition.

12

Dirigible 103 : Autumn 2024



hydrogen is probably due to the change in mixture strength
from below to within the range of inflammability. A similar
effect is shown in figure 15 but, instead of a change in mixture
strength, the range of inflammability was increased on account
of the increase in temperature of the mixture (reference 8) with
compression ratio, In the range of inflammability the
combustion of the hydrogen-air mixture is similar to that with a
carbureted mixture of gasoline and air in that combustion is
completed early in the expansion stroke.
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Figure 16 has been prepared to show the difference in
the effective burning of hydrogen, fuel oil, and the composite
fuel at the same total heat input equal to approximately one-
third full-load (excess-air coefficient of 2.5 for the 13.4
compression ratio and 2.9 for the 15.6 compression ratio). The
amounts of hydrogen in the composite fuel was 1.5 and 3
percent for the 15.6 and 13.4 compression ratio, respectively.
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The burning curves for hydrogen have been reproduced
from figure 15 and the curves for fuel oil and the composite
fuel have been obtained from a cross plot. The figure shows the
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same timing of the start of combustion for the three fuels and
also approximately the same rate of burning at the start. At the
higher compression ratio the hydrogen is more effective in
raising the pressure throughout the entire burning period; at the
lower compression ratio the combustion of the hydrogen lags
behind that of the fuel oil for a considerable portion of the
burning period. At both compression ratios, however, the total
amount of heat evolved is greater for the hydrogen than for the
fuel oil. The composite fuel is less effective at both
compression ratios than either the hydrogen or the fuel oil in
raising the pressure throughout the burning period. The
difference is due to less fuel oil being injected and to the
inefficient combustion of small amounts of hydrogen with
small amounts of fuel oil, as has been previously discussed.
Although it was impossible to burn very large quantities of
hydrogen (over 14 percent) and thus make it possible to
compare the rates of burning of the three fuels at larger loads,
it is believed that at loads greater than cruising the effective-
fuel-burned curves for the composite fuel will lie between that
of hydrogen and that of fuel oil. (See fig. 13.)

APPLICATION OF RESULTS

ADVANTAGES OF BURNING HYDROGEN IN AIRSHIP
COMPRESSION-IGNITION ENGINES

From the results of these tests on a single-cylinder four-
stroke-cycle compression-ignition engine operating at
compression ratios of 13.4 and 15.6, it is concluded that
hydrogen in sufficient quantities to maintain the static
equilibrium of an airship can be satisfactorily burned along
with the fuel oil at all loads up to and including cruising. For
loads greater than cruising, the static equilibrium could be
maintained only when operating at the lower compression ratio.
Hydrogen could be burned in greater or less quantities than that
of the acrostatic equivalent of the fuel oil burned, thus making
a very adaptable system for controlling the buoyancy of the
airship. The thermal efficiency for the combustion of the
composite fuel was approximately the same as that for fuel oil.

The burning of the hydrogen in the engines not only
makes it possible to control the equilibrium of the airship but
also makes it possible to reduce the quantity of fuel oil
required for a given flight, increase the pay load carried, or
increase the still-air range of the airship. It is interesting to
determine the reduction in the quantity of fuel oil required for a
flight when burning hydrogen in the engines instead of valving
it to maintain static equilibrium. In this case it is only
necessary to consider that the hydrogen is pure. Any impurity,
such as air, in the hydrogen would cause the density of the
mixture to increase with a resultant decrease in its lifting power
and a greater quantity of mixture would be required to lift a
given weight, although the quantity of hydrogen present would
be the same. Taking the specific weight of pure hydrogen and
air as 0.0053 and 0.0763 pound per cubic foot, respectively. the
lifting force will be the difference in these values, 0.(1?-10
pound per cubic foot. The aerostatic static equivalent ¥ of I.
pound of fuel oil burned will be equal to the specific weight of
pure hydrogen divided by the lifting force, or 0.0746 pound per
pound of fuel oil. .

As the fuel oil v required for the flight when h.ummg
hydrogen together with the fuel oil plus the fuel oil "fql""’f‘ff:“l
of the hydrogen burned must equal the original quantity of fuel
oil w required for the flight when valving the hydrogen:

52,800
. _
y+18 300 V=7
y=0.823w



where 52,800 and 18,300 are the heating values of hydrogen
and fuel oil, respectively, in British thermal units per pound. It
is seen from this computation that the burning of the hydrogen
in the compression-ignition engines to maintain static
equilibrium, instead of valving it, results in a reduction of 17.6
percent for the weight of fuel oil required for the flight.

If the two fuels cost the same per heat unit, the full line
in figure 8 [see Dirigible 101 p20] would give an indication of
the cost. These fuels vary considerably in their cost and figure
17 has therefore been prepared to show the comparative cost of
power with the composite fuel on a basis of the actual cost.
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The figure shows that for constant lift with hydrogen at
$1.50 per thousand cubic feet and fuel oil at $0.06 per gallon,
the cost of power is tripled when the cost of hydrogen is
included; but, when the hydrogen is considered as costing
nothing, as would be the case for constant lift if it were burned
instead of being valved, the cost of power would be decreased
approximately 17 percent.

The pay load is an indication of the commercial value of
an airship. It is interesting to determine how the pay load of an
airship is affected by using different inflation gases and two
types of engines. The following five arrangements have been
taken for comparison and in each case the over-all dimensions,
total gas volume, and total engine power are the same.

Airship A is assumed to be inflated with helium, to be
fitted with spark-ignition engines burning gasoline, and to be
fitted with water-recovery apparatus.

Airship B is assumed to be the same as airship A but to
be fitted with compression-ignition engines,

Airship C is assumed to be fitted with dual gas cells:
The outer cells are to be inflated with sufficient helium to
support the fixed weight: the inner cells are to be inflated with
hydrogen. The compression-ignition engines are assumed to
burn hydrogen along with the fuel oil.
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Airship D is assumed to be the same as airship A but to
be inflated with hydrogen.

Airship E is assumed to be inflated with hydrogen and
to be fitted with compression-ignition engines burmning
hydrogen along with the fuel oil.

It is further assumed that static equilibrium is
maintained in all the airships by recovering water from the
exhaust gases or by burning the hydrogen aerostatic equivalent
of the fuel oil burned in the engine.

The information necessary to make a detailed tabulation
of the weights of the various items in the airships is not
available. The use of hydrogen in a secondary cell of airship C
would, however, increase the weight of the gas cells and would
also add some weight in the form of restraining and steadying
suspensions. It would also be necessary to provide ducts by
which the hydrogen would be led to the engines. It should not
be necessary to provide blowers to feed the hydrogen from the
cells to the engines.

The water-recovery apparatus of airships A, B, and D
not only increases the dead weight but also the drag. According
to Fulton (reference 7) the weight of the water-recovery
apparatus, bags, and piping of a (6,500,000 cubic-foot airship
would be 16,000 pounds and, for a 6-day endurance flight, the
increase in fuel consumption due to the increased drag would
be approximately 9,000 pounds. For such a flight in freezing
weather approximately 12,000 pounds of antifreeze material
would also have to be carried.

The assumption that the dead weight of the five airships
would be the same is believed to be in error only in making
airships C and E somewhat heavier than they actually would be.
In this assumption the fuel tanks are considered to be the same
for all airships and the weight-power ratio of the compression-
ignition airship engine is considered to equal that of the spark-
ignition airship engine.

The results of the computations are shown in the
following table. It may be seen that airship E can carry
approximately 80 percent more pay load than airship Aj
whereas airship C can carry 53 percent more pay load than
airship A. If airship C attempts to compete commercially with
airship E, it might obtain the more valuable pay load on
account of the additional safety of the helium blanket and even
with the handicap of 17 percent less pay load might be a
greater commercial success. Airship B is the most desirable of
the proposed types because of the decreased fire hazard but,
owing to its small pay load, may be undesirable as a
commercial airship.

... TO BE CONCLUDED ...
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ASCOT RACE TRAFFIC SURVEILLANCE FROM R36

Was it a Success?
by Kent O’Grady

The Air Ministry (AM) hoped to offload the large expense of rigid airship operations and maintenance
upon free enterprise during the period of great fiscal restraint after WWI. The London Metropolitan Police
(LMP) expressed interest in aerial reconnaissance, thus the AM made R33 available for traffic control at
Epsom Downs on May 31%, 1921. Viscount Curzon then contacted the Home Secretary about using an
airship for the Ascot Races and LMP duties in general. '

R36 was superior to R33 for police work due to more
spacious passenger quarters, making aerial observation less
physically taxing. The AM agreed to operate R36 at the Ascot
Races on June 14™. In reality, these rigids were too large for
LMP use. Still, the hope was that by combining separate roles
into one demonstration (passenger carriage and aerial
surveillance), concurrent with press coverage, interest among
prospective operators would be generated. This was the sole
R36 flight where journalists were permitted on board, making
it the flight most noted in the press.

There were 25 passengers and 37 crew for a total of 62
on board. Noteworthy observers included Arthur Bassom, OBE
KPM, the C/O of traffic at Scotland Yard, along with his friend
and colleague, Frank L. Elliott, the Assistant Commissioner of
LMP. Bassom was a pioneer of traffic policing, and Elliott had
introduced one-way streets and traffic lights to London. Two
other unnamed officers represented the Berkshire and Surrey
police forces.
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R36 Moored to the Pulham High Mast. June 1921

An early departure was scheduled from Pulham on
June 14", Several arrived the previous day, overnighting at The
Magpie or at The Swan in Harleston. Some may have stayed at
the Crown inn at Pulham Market or at the Half Moon in
Rushall. The following morning breakfast was served at the
officers” mess at 6:00 am. W. H. Sayers, technical editor for
The Aeroplane, complained: “little notice was given to Pulham
of...a large number of passengers to he carried”, " suggesting
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kitchen staff were overwhelmed or did not have enough food.

But other accounts described breakfast as hearty, indicative of

contradictory reports filed by journalists throughout the flight.

The Glasgow Herald reporter had breakfast at The Magpie.

The proprictor served a generous meal, “on the grounds that

we would have little enough in the course of the day”. "
The High Mast

Passengers were driven to the mast for departure. The
Glasgow Herald reporter was awestruck: “The R36 was a
glorious sight sheening yonder in the morning haze..” but
strict rules and the confiscation of all matches “...brought us
with a sad jolt from the ethereal to the intensely practical”,
Journalists were aware that boarding required climbing the
mast ladder 120 feet before crossing a gangway into the bow. It
was explained that the Pulham mast was built for military
purposes and commercial airships would utilize passenger-
friendly lifts. All guests knew what the mast climb entailed and
could have declined the invitation if they did not have the
stomach for it. Still, this did not prevent melodramatic
reporting:

[An]...important matter for the attention of the Air
Ministry is the provision of proper appliances for lifiing
passengers and bringing them down from the mooring mast. If
the Air Ministry desire to damn airships once and for all let
them continue to make the climbing and the descent of a 120-fi.
vertical ladder an essential to embarkation and debarkation "

This sensationalist bark by Sayers was ridiculous given
that he knew commercial masts would have proper lifts, but
this didn’t stop him from turning the Pulham mast into a great
obstacle. Other reporters were brief: “...shortly after 7.00 the
party of guests faced and conguered the ascent of the mooring
masi”. Journalist John Yoxall from Flight walked to the mast
with Colonel Pace. He stated: “a certain amount of nerve
[was] required to tackle [the mast]”; a more accurate and
professional take on feelings participants had.

Despite the drama, everyone was seated in their cabins
shortly after 7:00 am. An early departure was chosen in case of
headwinds as R36 was expected near Staines by 10:30. Engines
were warmed up in succession between 7:20 and 7:30, then the
ship was released at 7:31, rising to 1,000 fi. The Glasgow
Herald correspondent reported: “...commencement of flight
was imperceptible. The field began to glide backwards.
Prometheus was unbound”.

Flight to Ascot

The course was set SW at 1,500 fi in good visibility at
47 mph. R36 passed over Sudbury at 8:11 with a 10 kt wind
blowing. She was over Enfield at 09:05. continuing towards
Wembley. Sayers reported: “The morning was hazy. ihe wind
more or less on the beam most of the way. four wing engines
throttled were used during practicallv the whole trip”" She
flew over Ealing at 09:28 then White City and over
Hammersmith. Following the river Thames R36 then flew over
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Hounslow reaching Staines by 9:47. Staines Reservoirs were
part of the three mile patrol zone.

The Assignment and Life On-Board

Traffic duties started with attention paid to Windsor and
Staines Roads. R36 was not flown over the race course itself
until late in the day, out of fear that it would spook the 22
horses running. Sir Victor Goddard commented that police
officers on board had radio-phone apparatus to provide ground-
based traffic managers with an overall picture of traffic flow,
in theoretically a timely manner. ™ Information was also sent
via W/T to the Police Station at Staines. Sayers noted: “...if
was possible to observe the traffic with great ease, and to see it
as a whole and not piecemeal”. Meanwhile, journalists typed
descriptions of the flight. The beat assigned was a circle
around Staines, Egham, Virginia Water and Windsor which
continued from 10:00 until roughly 13:30. Sights included
Hampton Court Palace and the Windsor deer park, but the
same territory was covered in many large circles. The
repetition led to some reporters chafing. Others were more
positive, such as the one from The Glasgow Herald:

To say [we are] feeling a sensation of awe and elation
as we look down upon the patchwork far below, would be
somewhat coarse. There is a sublimity in our conditions which
demands happier expression ... In this millennial adventure we
are punctiliously supplied with cake and lemonade, and there
are blue curtains here to gladden our eyes when they are tired
of watching England gliding away.

After a few circuits, journalists were given copies of
Airship Mail, the first in-flight airship newsletter in Britain,
claiming to have “the world’s highest circulation”. Its news
was not welcome because the first item conveyed England’s
loss in cricket at Lord’s. Several groans were heard as the

newsletter was put down, although most finished reading it
later. ™ After flying over Windsor Castle for the fifth time,
one reporter noted no traffic congestion and some wondered if
the airship was “on a false errand”. But no one considered
orderly traffic might have been due to the traffic officers’
directions, based upon data supplied from R36. Universal
Service Staff Correspondent Robert J. Prew expressed his
initial belief that the airship was probably not essential for
traffic management, but also noted “certain classes of
unauthorized traffic” detected by observers led to errant
vehicles being diverted in under five minutes. ™ Traffic
volumes increased, and Prew became contradictory, stating:
“...Scotland Yard experis aboard today efficiently controlled
the immense traffic on the jammed roadways to the Ascot
track”.

Soup was served at 11:00 and judged excellent by John
Yoxall. At noon a lunch of ham, tongue, salad, bread, butter,
fruit salad, biscuits, cheese, and beer was served. This cold-
fare was due to pending kitchen oven repairs. Despite the
reporter from Flight commending the food service, Sayers
from The Aeroplane complained about a lack of food during
the flight. The latter’s claim seems exaggerated; Bryn Elliott
notes in Police Aviation: A History, the editor and some staff
of The Aeroplane had a surprisingly negative, cynical outlook
on aeronautics. ™ Sayers’ comment is thus best taken with a
grain of salt (no pun intended).

After lunch the airship left the Ascot circuit for
Croydon amid increasing turbulence. She flew over the
aerodrome at 2,300 ft. at 14:00, dropping parachutes from the
bow with cast iron sinkers and journalist reports. A couple of
“hundredweight” sinkers detached from the parachutes and hit
a tennis court, but no one was hurt. Reporter J. Bone said a
parachute descended sofily, hitting a tree then a wall before
impacting the ground. A Croydon worker retrieved it. ™"
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Approximate flight path over London neighbourhoods during the Ascol Traffic Control Flight. A minimum of eight circuits over the
patrol area between Slaines, Ascot and Windsor were mentioned in written accounts, and the undertaking of several more was
noted but not guantified. R36 left the patrol area twice lo drop press reports via parachute at Croydon.
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At 14:21 R36 made for Beckenham before heading to
Catford, Bermondsey, and Westminster. The flight continued
over Lord’s Cricket Ground at 15:07, then Hampstead,
reaching Wembley at 15:15.*" Surveillance resumed at 15:40
as traffic began leaving Ascot. King George and Queen Mary
watched an unlikely contender, [/lluminator, owned by E.
Short, win the Hunt Cup. Glammerin, owned by Lord
Londonderry, came in second, and Beauregard, owned by F.
Hardy, came in third. ™ R36 flew directly over the race-
grounds as the final event wrapped up and there were few
spectators left. Traffic congestion was rapidly growing. R36
police officers relayed to Staines: “Omnibuses and heavies are
not being diverted at Egham from Basingsioke Road, as
arranged, towards Windsor. Please communicate and report
reason”. Reply: “Staines to R36: Egham police on way to
remedy this at once”.

Yoxall commented that airship travel was a cure for lost
appetite and insomnia. He tested a berth for “forty winks™ and
found it comfortable. Tea was served at 16:00 accompanied by
food which some declared on par with lunch. But the absence
of dinner was disappointing for others and probably the basis
of Sayers’ complaint.

Bryn states several journalists were of the belief the
flight would meet a “published 11-hour flight schedule™ and
expected to be back at Pulham by 18:30, but:

...the inexorable will of the weather ensured that all the
fine words parachuted down upon Croydon at noon had turned
into untruths by tea-time. The large craft undertook a
somewhal meandering refurn irip to the vicinity of Ascot and
took up traffic observation duties as the crowds started to
leave for home at 1600hrs. All this airborne time was
beginning to tax the passengers. =

While some passengers no doubt found the length of the
flight taxing, it is questionable that the total duration was
unplanned. If any schedule was published, it has not been
located. On the one hand it is claimed weather held up R36, but
reference was also made to an unhurried meandering return to
Ascot to conduct further observation duties. It is doubtful this
return to Ascot was unplanned; she flew over the race course
area at least three more times.

Traffic congestion occurred between 16:00 and 17:20,
then improved. R36 left following the Egham-Staines-
Hounslow roads amid haze. Final observations were made
along London Road; it is possible this latter surveillance was
agreed to at the last minute. Another visit was made to
Croydon, where more press reports were parachuted at 18:10.

Return to Pulham and Mooring

The airship flew over Mitcham, Chelsea, Kensington
Gardens, Paddington and Golders Green. Course was set for
Knebworth at 18:52, the route due north to just east of Hatfield
and Welwyn, arriving there around 19:35. R36 then turned
northeast at 19:55, skirting Knebworth.

It was only as the R36 turned east that it was confronted
by any headwind; the log reveals it was 7 kts. This was not a
strength that would cause a major weather delay as suggested
by Bryn. The final part of the flight took the airship two miles
cast of Bury St. Edmunds and Pulham was visible at 21:08.
Mooring lines were dropped at 21:38, but gusts led to a
difficult approach. Two searchlights flood-lit the mast to
ensure visibility, There was a 90° shift in wind direction
between an altitude of 400 ft (122 m) and the mast-head, amid
turbulence. Nevertheless, the mooring cone was locked in by
21:58. The last passenger was on the ground by 22:30. The
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flight lasted 14 hours and 27 minutes. ™ Approximately 580
miles (933 km) were flown that day.

Sayers stated: “...apparently they [the Pulham ground
crew] were not advised as to how late the ship would be kept
out by the police authorities” but did not clarify how this
affected matters. *™ Not surprisingly, Yoxall saw things in a
more positive light: “[it was]...the end of a perfect day for the
reporter. The ship left [him] in awe”, ™™

It was stated by Nick Walmsley in “R.36 — Harbinger of
the 1924 Airship Programme” that this mooring was a
testament to Cpt Irwin’s skill at handling the airship. *™ This is
an interesting claim given that, apart from one single flight in
R29 on Nov. 30, 1918, Irwin did not have any previous rigid
airship flying experience, let alone command of a rigid, before
R36. Although a Captain with North Sea airship experience,
Irwin was still learning rigid handling and had considerably
less experience than Maj. Scott. Irwin became Captain only
after the originally designated captain of R36, Victor Goddard,
suffered serious injury in a car accident. Moreover, it was Scott
who designed the high mast and who would have kept Irwin’s
handling of R36 under close observation. This is not to deny
Irwin’s capability or role; rather, to put things in context.
Journalist Yoxall stated in “Long Look Back: RFC and RAF
Experiences, 1913-1962" in Flight International that Scott was
the senior officer on this flight and credited him with the
skilled landing. ™ Which version is correct? Although these
two views seem contradictory, there is truth to both. Although
Scott was the senior officer, protocol dictated the new Captain
in training, Irwin, would oversee the landing subject to input
from Scott. Neither, however, would physically handle any
controls. Rather, they would issue commands to the Coxswain
and other crew members. ... TO BE CONTINUED ...
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