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lote.
The shed trials were successfully completed yesterday
{Tuesday) but it has been decided not to Dbegin mooring trials
befo re Gaturday morning in order to finish some mig.ur* work on
the ship. The flight trials wlllwgrubﬁhlg begin about 48 hours
after the alrshin goes to ths mooring towsr,

Arrangements have beey made for a mriy of 400 men to

bs available to "walk" the ship from its hangar to the mooring
tower, Thess will include 200 employess fram the Royal Alrship
Woriks, 150 R,A.F, alrmen from Henlow, and 50 men from Bedford,
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THE WORLD'S LARGEST AIRSHIPS.

DEVELOPMENT OF R,101 AND R.100,

When the present Alrshlp Development Programme was
sanctioned the objects consilsted of :-

Exparimental work, ineluding flights by H.id.Airship
R.33, to secure technical data as a preliminary to
the construction of new alirships,

The eonatruction of two new five million cubile feet
airships - ons -~ R,101 - by the Air Ministrv at the
Royal Airship works, Cardington, and the other -
R.100 - for the Air dinistry by the Alrship
Guarantes Co., at Howden, Yorks,

The development of the necessary ground organization
L0 enable experimental flights to be carried out on
the England-Fgypt-India route.

The programme, in other words, was to test out the
practicatl¥ity of alrships in the light of post-war knowledme
as a vehlcle of long distance transport. There was no
Intention, howevar, of lnaugurating resular commercial services
with the present ships but it weg, and is, the hope that if the
alrships prove teechnlcally satisfactory steps will be taken
which will 1nad to the establishment of regular airshlp lines.

When 1t was deelded in 1924 to proceed with the oon-
struetion of R.100 and R.101 the larpmest airship bullt at that
time was llttles more than half the size of the new rigilds. This
declslon eallod for the solution of many novel problems
dictatod on the one hand by the immense inerease in size, and
on tha other, by the desire to instal engines using fuel other
than petrol.

It should not be forgotten that R,101 and R.100 ape
the largest alirships over bullt and that it is only comparatively
recently that the Zeppelin suthorities and the American Govern-
ment have declded to emulate British enterprise by ambarking
upon the constructlon of new ailrships of over 5,000,000 cubile
foet, capacity.

If the British designers had been contont to follow
closely the Zeppelln system of eonstruction, as practised in
1924, the new airships would have been finished long since;
instoad they proceecded to tackle the problems involved on new
lines, Just as earllier, British airship staff had made a mateprisl
contribution to the operative side by the introduction of the
mooring tower.

But the novelty of design meant a large amount of
oxperimental work, ond it is this that has mainly been the
cause of the date of completion beilny later than was originally
satimated.

Tho actual assembly of parts and erectlon has
procaeded very smoothly.



‘Howvel Features.
e ———

The two alrships R.100 and R.101 are as gtated above,
completely novel in many respects, but they é&re not slsterw
gships, the designers of each alrship having had, subject to
certain general requirements, a free hand in the design.

Both alrships represent a radical departure from
previous Britlish Alrships, since they have to conform to more
exacting airworthiness conditions, and have to provide accommo-
dation for a large number of passengers for long journeys.

Some of these departures have been necesgltated by
the great increase in size, others represent progressive
development which, though not perhaps making itself fully
falt in the first airshin, may well prove of first class
importance in the future. The actual performance attained
by these airships can only be judged after completion of [light
trials, but it ie not to be expected that the first airship
of such a novel class can at once achieve the degree of comfort,
regularity and reliability which is to be found in well estab-
lished means of transport. It would clearly be mislsading
to take the performance of the present airships as the best
that alirships of this size can be made to give.,

It 1s8 obvious that in such a novel deslgn until
experience 1s obtained nerformance mugt be subordlinated to
aafety. In consequence a wery large amount of experimental
and research work was necessary before construction could
commence, eand this work in fact took some 18 months longer
than was originally anticipated, and 1s one of the Tactors
that has delayed the comnletion of the first airshi» untill
the present date. There 1ls alsgo reason to think that in
any subsequent airships of the R,100 or RK,101 type the
structure welghts could safely be reduced by several tons,
as a result of the experlence gained in the construection
of these two airshina,

It was ﬂrigin511§ intended that petrol should
not be included in either R.100 or K.1l0l. ¥hen it became
elear, however, that owing to the amount of experimental
work involwved, a sufflicient number of englnes of the
necessary performance, burning heavy oil fuel, could not
be produced by the time the alrships would be ready, it
was declded to limit thls feature to one alrship only.

It may be pointed out that there would be no
technical difficulty in re~engining either airship when
improved heavy oll engines become available,

Experimental Vork.

The main experimental work was completed two
years ago, including the necessary flight tests by R.33.
Te flights provided technical material which had not
hitherto been avallable to airship designers and, amongst
other things, the comparison of the data obtalned from
full scale trials with R.353 showed that the wind channel
tests of a model airship may be relied upon as
gubstantially accurate for full scale. This was of
great importance from a design point of view.

Experimental work in other directlons has also
proved valuable; in particular the tests on a complete
experimental section of the new airship (R,101) at
Cardington afforded a valuable check on the designer's



L DESCRIPTION OF AIRSHIP RH.101,

The gas capacity of R.101 is approximately 5,000,000
cuble feet, Fiving a 11ft of something over 150 tons. Her
length 18 about 732 Pest, her maximum diameter zbout 132 feet, hep
helght 1ncluding control car about 140 feet. The length
diameter ratio is, 1t will be seecn 52 - 1. The shape was
adopted after exhaustive model tests at the National Paysleal
Laboratory which shewed it had good asrodynamic efficisney,
structural considsrations have hitherto prevented the adoption
of a really good shapc but 1n the dusign of R.101 these
limltations have been removad.

Fassenger Accommodation.

The passenger accommodation is located on two decks
inside the ship in the bottom portions of bays 6-7 and 7-8, The
upner deck has an area (exclusive of the promenades) of
5,550 square feet. The lower deck has an area of 1,720 square
feet which ¢an be lncreased later if found necessary to
apnroximately 4,000 gquare feet by means of side wing decks.

The upper deck carries a large lounge with promenades
on elther side, from which the bassengers may obtain an outward
view through windows in tae outer cover, This deck also carries
8 separate dining room for 50 persons and & number of two-bersh
sleeving cabing, It also carries washing accormodation which
consists of hand basing arranged in cubicles,

The lower deck carries the Captain's control room,
and beneath this 4 control ecar poro jects outside the outer cover.
There 1s open communication between the control room and the
control car. There 1s a separate wireless eabin ad jacent to
the control room.

The kltchen with its electrical cooking arrangements
le located on the lower deck, and a small 11ft communicates
between this and the Ginlng room on the upper deck.,

The lower deok also carries the electric distribution
room and a ventllating chamber. From this chamber an electric-
ally driven fan circulates the air ln the passenger accommo-
dation through a large radiator fed by steam from two of the
airshivos main engines, and induces a proportion of fresh ainr
from outside. When the heat 1g not required, the madiator
1s lowered outside the hull to be cooled in the ordlnary way.

A corridor runs along one of the bottom longitudinal
girders, snd this will be used Ffor communication for passengers
between tie passenger accommodation and the point near the nose
of the ship from which they will enter the ship at the mooring
tower, This corridor is slightly larger than that provided
in an ordinary train.

Fower Units.

The machinery of the airship is carried in five
independent power units, each arranged to be self-contalned and
easlly replaced by spare units. Such an arrangement avolds undue
delays due o a breakdown in the machinery as a comnlete powen
car can be removed for overhaul or remair and snother attached to
the airship more quickly than an engine can be taken out of =
¢ar and renlaced,

Two unlts are attached to Frame 4, two to Frame 9,
and one on the centre line at Frame 11.

All these units have been run on a speclal test pantry
before being attached to the ship. This pgantry is so
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sonstructed that the power unit can be i1nclined in orcer to
represent the condition of the sirship pltehed up or down.
An auxiliary englne and airescrew ls arranged in front of the
unit to throw a stream of alr over it so as to produce as
closely as possible the conditions of mctual flight.

Tt was ariglnally intended to fit variable pitch
propellors Lo ensble all the englnes to De reversed. The
development however of such an nirserew for the Tornado engine
is not yet complete and consequently R.1C1 will intphe flrst
instance take the aipr with 4 englnes to go ahead erd 1 to
go astern.

The effect of this arrengemsnt 1n conjunction with
the fact that the horse-power of the englne 1g lower than
that for which R.101 was designed, means that while the
eirship on her trials shovld attaln a top speed of about
70 m.p.h. with a erulsing speed of about 6% m.p.h., she wlll
not attain her design (top) speed of about 80 m.p.h. until
more forward power ls avallable.

Bach unit contains s Beardmore Diesel Tngine of
585 h.p. driving an alrsorew. There is also a small auxiliary
engine by which the main englne is started through a Bendix
gear. This auxiliary also drives an alr compressor ln two
of the units, the compressor belng required for the transfer of
fuel in the ship. In the other three units an electrie genera-
tor 1s fitted in place of the compressor, this generator can be
driven by the auxiliary englne when the ship is not underway.
When, however, the ship is proceeding at spesds in excess of
60 miles per hour, the generators are driven by variable pitch
windmills which automatically keep the speed of rotation
constant. Great care has been exercised to provide good pro-
tection for the engineer in the car, and yet to allow free
access to all parts of the engine s0 that reasonable repairs
can be executed in the alr without difficulty. For exampls,
a cylinder head can be removed and if necessary replaced by a
gpare one. These results have been achliaved within a car
of relatively small cublec capacity (no greater than that of
R.22's wing oars) and of very olean external form.

There are two important respects in which this engine
unit differs from those of esarlier airships:

(1) The fuel used is a heavy fuel oil of which the flash
polnt is considerably higher even than the pll used as
fuel in ships' boilere. The specification of this oll has
requlred considerable care because while a very high flash
point has been achleved, it has been necessary to accept
only ol1 which will not thlcken atb the low temperatures
which will be experienced 1in f1ight. The oll actually
used has a flash point of 210°F, and flows satlsgfactorily
at temperatures dovn to O°F.

(2) The engine 1s of the water cooled type, but iz arranged so
that instead of circulating water through the radlator,
steam only passes to & condensing radiator, This has the

important advantage of enabling the radiator to be placed
st any convenlent distance from the car without involving
the prohlbitive welght which would result if the radiator
and connecting plpes were f111ed with water. In those
engine cars which are near the passenger space, ArTANLE-
ments have been made for delivering the steam to 2 radlia-
tor which will be used for heating the passengel’ &cCOmMmMo=
dation. W¥hen this heatlng ls not reguired, the steam
radiator 18 lowered 80 88 to project below the outer cover
of the alrship end be cooled by the pesslng air. When the
mesenrey heatling system is in operatlion, the gsooling cf
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The Dlesel type engine 1n pdditlon to the greatly lncreased
safety which 1t glves through the use of heavy oll, has the
advantage of lnoreased rellabllity through ths elimirstion of
carburettors and megnetos. It i1s algo economlcel both as regarda
the guantity and the price of the fuel 1t consumes. A glven quantity
of oll fusl pglves about 25 - 30% greater range than doea the samrs
welght of petrol, whillst the oll fusl costs approxlamtely £5 a ton
ag agalnst £25 for a ton of potrol.

Useful Load.

Until the esirghlips have besn put through theslr trials,
no detalled flgures can be glven sz to thls - much depends for
gxample on fuel consumption. As hes besen stated however in the
Houge of Commons the ussful load of R,101 has been to some extent
gacrlficed 1in order to embody certaln experimental developments.
which were felt to be of great lmportance for the future - e.g. the
unbraced ring and the heavy oll engines. Consequently cabilng
for 52 only have at present been fitted. Detalls of the lounge;
amoking and dlning accommodatlon are plven elsevherae.

THE AIRSHIP HULL,

The hull of the airship mey be convenlently described as
being dlvided into three portions, the central body, the nose and tail,

Gentral Body of the Hull Framework.

The central body consizts of 10 large trensverse frames of a
novel type, numbersd respectively 3 - 12 1lneclusive, connected by
longitudinal members. There are 15 main lorgitudinals and 15 inter=
mediate members, or reefing boom girdsrs. The lattaer are not an
escentlal part of the maln structurs but ere provided for the
gsupport of the outer cover. Thls portion of the alrghlp carriesg the
paggengar accommodation, all power cars and the control car,

Svstem of Girder Work.

The maln lﬂqﬁxuﬂinalﬂ and transverse girders are triangular
members, having tubular booms ¢of high tensile stainless steel,
Duralimin @ stamplin
and all ﬂmmﬂﬂrgiuraigntérﬁ?nngihggab;Eﬁﬁligfga%g ggﬁiﬁﬁiﬁ ginta,
gtruytiurul efficloney, easa of oreztion and tho poaailility of
acocurately calculating the distribution of stresses were some of
the main objects of the deslizn. Messrs. Boulton & Paul were
reaponsible for the design and manufacture of the membsers and joilnts
of the hull framework to specified geometrical dimensions and loads.
A number of repressntative members have bsen tested to destruction
at the R.A.E., Farnborough.

Transverse I'rames.

The transverse frames of the alrship will be seen to differ
conglderably from the conventional type of Zeppelin frame., The frames
of R.101 are sufflciently stiff without the use of transverse bracing.
In an experlment carried out with one of the largest of these framas
it was hung up at a2 slnple polnt at the top and a welght of gix tons
waa loaded on to the bhottom of the frame, The effect of this was to
cauge an extension of the vertical diasmeter of only approximstely
4" on a dlameter of 130 fest.

This type of ring has many advantepges for large alrships, but
it brings in its train a fresh problem in the dasign of a suilzble
brikhead for separating the gasbags and preventing longitudiual
golging of the lifting gas., This problem hes bsen golved in R.101
by the parachute type of bulkhead.
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The speclal type of glrcer which had helped to make this new
daperture posslbls has the acdvantage of extreme simpliclty, cleannes of
deslign ancd ease of assembly, Vilth the earliest types of girder it was
not posslble to have a stancderd dasign of joint; the glrders were
Fitted together and riveted in situ, in the best way which offered
1tself., In the present type Jolnts are standardised by means of
speclal end pleces into which the booms of the glrders are bolted: and
s0 rapld and slmple is the process of assembly that each ring may be
bullt up from its component pirders by ten men in one week; and the
whole bay by eleven men in a fortnight,

In ring No.5 thers is access by means of ladders and stalrways
round the lnsids of the ring, to a cockplt in the tor of the ship. In
several of the rings ladders and stairways ars provided up to the mid-
helght, from whence the crew casn proceed slong the ship on the longi-
tudinal girders between the fasbags and the outer cover,, for the
purpose of ingpecting the gas valves which are sltuated at the mid-helght,

The flttlng of fuel tanks and piping, ladders, transverse ragsbag
netting ete., into the ring, is done whilst the ring 1s stlll lying on
the ground. In the same way the fuel and oil piping in the longltudinals
is fitted In on the groungd. Consequently, once a transverse frame is
erected vertically into place (a vary simple operation which occuples
only about 20 minutes), no further instsllatlon work has to ba done
in the sir, except for the Joining up of the longitudlnals batween ona
transverse frame and the next, togetier with the fuel plpes ste.

Ugse of Hew .iaterials, The large increase ln the sgize of the alrship
has made 1t pussible to employ high tensile stalnlesg steel in the
construction of certualn parts., and thus secure a saving of welpght in the
atructure, sinece the type of stsel usned ig strength for strength,
lighter than durslumin. The use of steel wss not posaible in the older
and smaller alrships, because ths fuuge required would have been too
thin for practical working, Duralumin forgings are used for the Jolntsa;
and considerable research was necessary befors a satisfactory

technique could be evolved for the production of the se jolnts, and for
the drawing and rolling of the high tensile steel,

The problem of protecting from corrosion the largs surfasces of
steel and duralumin in the hull of ths alrship has requirsd special
attention. All steel used in the girders is stainless and ig sand-

blasted and covered with grey lacquer, All other stecl Parts are
zinc~plated.

All duraslumin is treatsd by & speclal process (knovn as ths
"Anodie" process) developed at the Royal Alrcraft Establishment,

Ffarnborough, which has been rroved by experiment to glve a very efficlent
protection.

Cas Beg Wiring. The type of gasbag wirlng is also novel, Thse design
ﬁT“EHI%‘EEE"EEEn largely governsd by the parachuta type of bulkhead
previously referred to, vhich it ilncorporates. Its functlon is Lo
constraln the gssbapgs ané to transmit the 1ift of the f£as to the hull
framework. The system eiployed 1s more effsetive than were garlier
“esigns In transmitting the 1ift directly to the main joints with a
minimum tendency to distort the framework, whilst preventing sarging of
the gas towards one end of the ship when inclined,

Gas Valves. The gas valves are sltuated on each side of the ges bags.
Thess valves are of an entirely novel churacter and are deslgned to act
as comblned automatic and monoeuvring valves, that is to say, they

will sutomatically relieve the pressure in the gusbags when these bags
become full, or they can be operatad by the Captain of the ship from the
Ccrnivrol Car in such a manner as to release pas, if he so desires,. even
waell the bags are not full, The possible Cangers to airships from the
vity rapld vertical currents which cceur in thunder-storms are fully

sppreclated, and thess valves are deslgned to cdesl with = much more
rap.d rete of Plea, oPout 2. 000 Pi novw o vonen gareoes = AL TG
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Fuel Syvstem.

The large tanks which will be seen, each hold 224
gallons (equivalent to 187G 1lbs.) of special fuel oil. In a
few speclal positions tanks of half this size are fitted. The
fuel from any of the tanks can be run down into special
pregsure tanks from whence 1t can be blown by compressed ailr to
any part of the ship. Thls 15 a new festure in airshinps and is
designed to facllitate the feeding of the main engines and the
trimming of the ship.

Certaln of the tanks are fitted with speeclal disecs
and eircular cutters (working on a similar principle to that
employed in cigarette tins) for the purpose of rapidly emptying
the contents in an emergency.

A certaln number of tanks wlll be seen on the passenpger
decks. These tanks are intended to supply compensating welghts
when the full complement of passengers is not being carried or
when disembarking passengers, but they can also be used to
increase the airship's total fuel capacity for long demonstration
or reconnalssance flights without passengers.

The tankapge provided for fuel exclusive of the tanks
above referred to, will carry nearly 29 tons of heavy oll. The
tanks provided in the passenger accommodation would bring the
total fuel capaclty up to something over 37 tons, approximately
1C,000 gallons, if no passengers were carried.

Ballast Systen.

Provislon 1s made to carry 8 tons of water ballast in
emergency bazs (from which it can be quickly released) and 7 tons
In tanks similar to those used for the fuel. The water in these
tanks can be transferred to any part of the ship by means of
compressed alr, It is not antlelpated, however, that so much
water for ballast will normally be required and therefore if
desired, the water tanks (not bags) can be f1l1led with fuel oil
bringing the total fuel capacity up to 44 tons.

Forward Fortion.

Forward of Frame 3, the nose of the ship consisgts of
three simple flat transverse frames, numbered ¢, 1 and 2
respectively and the intervening longitudinals,

At Frame 2 1s located a falr sized platform carrying
hateches from which the trall rope and handling lines of the ship
can be lowered. :

At ¥rame 1 is located a closed in drop gangway, by
means of which the passengers wlll enter the ship from the mooring
tower.

Between I'rame O and the nose cap 1s located a small
cabin which carries the winches for the mooring ropes, and algo
connections to the malin supply of electric current, water, gas,
alr and fuel when the ship is riding at the mooring tower. The
nose cap 1tself consists of a tubular structure carrying a very
strong splndle, to which is attached the cone used for mooring
the alrship to the tower., This spindle 1s capable of reslating
8 lateral load of 3C tons.

Speclial inatruments indicate in the Control Car the
lateral and vertical forces exerted at the mooring attachment.
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otern Portion.

The Stern portiou of the ship conslsts
prioelpally of three special frames, nunbeored 13, 14,
and 15 respectively which carry the fins aand flaps.
Aft of this is a 1light tall piece about 60' lonz, made
of coaventional Zeppelin type girder work.

Bach of the four fins, 1acluding its flep has
an area of approximately 2200 sq. feet. EHach of the flaps
has a span of about 44 feet and ia order to assist ths
coxswaln in the control ear in the operation of these
large surfaces, auxillary Servo-motive power 1s provided.
The machiaery for this, which includes Viekers-Janney
Variable Speed Gear, actuated by aa elesctrie motor,

13 loecated in the bottom fin. The ships can also be
operated entlrely by haand from this position should
there be any failure of the control cables passing
through the hull to the coatrol car.

TESTS & TRIAL S.

A very complete series of tests have been carricd
out on the equipmsnt of R.1l0l during the course of
construc tion.

These lnclude tests of:-

l. Fuel and water ballast contalaoers, pipe lines,
ete. Ineluding the traasfer of fuel a:ad water

from one part of the ship to another. Rate of
di scharge of water ballast ete.

2« Electrical Installation for lightingm, power
and cooking.

3« HRudder and elevator controls for operation by
power and by haand.

4. Gas valves, for automatic and hand opsration.
5. Wireless Installation.

€. Englne units inecluding running of each power car
whea in positioa on the airship. This is in
additlon to extensive tests on the speelal gantry
and engine acceptance tests at the Maker's Works.

7. The mooring and handling equipmeant ineluding
mooring force lndicators in the bow.

E # Flﬂ. 1':’5-"11]:15!

Yhen the airship 1s air-borne, that 1s when all
erectlon staglng aand suspensions ete. have been taken away,
and the ship 1s maintained in equilibrium by the 1ift of
the gas, 1ift and trim trials are carried out to ascertain
the actual 1ift of the alrship and to check the correct -
distribution of all fixed and movable welghts about the
centre of buoyancy.



Elte Bnlloon lHooring Trisls.

A kite balloon flown from the mooring tower
has bean found to he an extremely useful, prectical and
Inexpensive method of training the tower orew in the
handling of the ground wires, control of the winches etec.
It is proposed to supply one to sach base for this
purpose,

The landing officer and a certain number of
men for each base abroad will alsc receive training in
the mooring operatione of R.1CC esnd R.1C1 st Cardington

during the home triuls of these sirships before
proceeding oversesas.

An Gfficer and men from Canada have besn undsr

troini 1t R.4.W, during the current wenr.
Flight n.#rial 8, P &=

The trials of the two airships will, it is
anticipated, occupy 3-6 months at home, and will be
carried out from the R.A.%. Sardington., These flipghts
will be of a progressive nature, and will ultimately
be extended to the bases abroad. The shed triasls of
R.101 have been carried out and those of R,100 are

nearing completion. The home flight trials of the two
alrships will follow each other.

Ho speclal tests will be carried out on the
first flight as this will be used simply for the
purpose of observing how the various means of control
function, and obtaining a general "feel" of the ship
from a flying point of wview.

When the airship is at the mooring tower,
the opsration of the winches in the alrship for the
mooring cables will be observed. Also, all the
refuelling and ballasting arrangements will be tested.
The general behaviour of the bow spindle and cone

when locked in the mooring tower cup will he specially
observed.

The entrance gangway from the mooring tower
wlll be in position and the opportunity taken of

consldering the best way of embarking and di sembarking
passengers.

During the flight specisl notice will be
teken of the running of the engines, any vibration in
the ship's structure, noise in the passenger car,

ventllation, heating of passenger car and similar
attendant detaills.
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The most impertant items in the f lying trials
proper ave =

; Speed trials,

2. Measurement of drag by deceleration of the
airship,

. Measurement of turning eirecls, controllability
and stabllity of airship.

4, Measurements of strains and stresses in
structure members by special electrically recording
strain gauges,

5. Gag valve tests (including automatic release
of gas at nressure height),

6. Tests of the pressurse contrnl system, which is
designed to regulate automaticsally the pressure
on the outer cover during any conditions of
flight, and to provide for the ventilat ion of the
interior of the hull as a whole,
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GROUKD ORCALISATION,

The works services annproved in the oviginal alrship
programme consisted of the enlargement of the exlsting shod at the
Rnyal Aivrship Works and the provislion of a mooring Lower eTe
the provision of an airship tower in Egypt at Ismailna compiete
with hydrogen plant and all necessary equipment; aud 1oe
provision of a similar base in India at Warachi, with the eddition
of & large repalr shed, The Govermment of India have provided
the land for the base at Karachl and refunded import dues .m the
Tataﬂial for the egqulipment. They have also pald for the mooring

ower,

In 1927 it was decided to transfer to Cardington and
enlarge one of the existing sheds at Pulham, so that during the
trial flights (which will be carried out from Cardington) a shed
should be avallable thers for each alirship,

The first shed and tower have been completed for some
time and Yo.2 Shed is now complete,

The bazs in Egypt is completed and the base in India
will be finished by the end of 1929, The shed is almost caplets,
and the erectlnn of the tower, commenced in September, 1928, 1s
nrogressing satisfactovily,

Dominlinn bBaseas,

hg the wmesult nf the last Doninlon Conference held in
Londnn in lovember, 1926, the Dominion of Canada and the Union of
S.Africa agreed tn erect mooring tower hases in thelr respective
countries,

At the vequest of the Dominion Governments, members of
the Airshlp Department and ljeteaorolozical Departmasnt, and
Directorate of Works and 2ulldings, visited Canade, South Afriea,
sustralls and kew Zemland to survey and advise the respoectlve
Governnants as to sites for Alwship ocases,

The opportunity was taiken on ths tour teo visit also
Wast Afvice, St, Helena, East Africa, Cocos Islanda, and Ceylon,
with & view to Tinding sites for futuve developmentis,

The Canadisn Base is situsatsd at St, Hubert, liontrseal,
ard has been planned to caubine both heavisr-than-alr and Jigniter=
than-air aireraeft operations, It is under the control of the
Dircctor of Civil Aviation irn Canada ard willl he sdmnistered as
a civil =zevodrenme,

The tower stwicture was manufactured in Canada and has
been erected,

The tower haad has been made in England and was shipped
to Canada in July, 1323,

Goond progress has besn made in the construction nf the
base, and it will be ready for operatlions by the =nd of the year,

The Union of 8,ifvlca have selected a site for an alrshp
maovring tower base at Groutville, about 39 mlles north of Durban,
Thig land has been surveyed and preliminary estimatas have been
pranared, but no actual construct lon work has commenced,

The Commonwesalth Government of Australla approved of the
purchase of a suitable site for a base near Perth, W,A, at the
firme of the wvisit of the aAiwship lilssion, but further asction 1s
rot intended te be taken until after the trials of IO anyer R,
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Bages Avallable,

The alrshlip sheds and mooring towers avallable for
demonstration with R.100 and R.101 on the routes to the Esst
and in the Dominlions are i=

England.
Cardington: No.l Shed. Length 8127, height 157' ) complete &
Width 12¢° ) ready for
No+2 Shed. - do - ) operations.
Mooring Tower. Complete and ready
for operations.
EEIE .

Ismallisa., Mooring Torer. Complete and ready
for operations.

India.
Kareschl. Mooring Tover., Erectlion commenced Sept. 1928.
Shed. Length 850', heizht 170!
width 180'.
Will be completed and ready for
operation by the end of 1929,
Canada .

S5t. Hubert. MNooring Tower. Will be completed and ready for
operations by the end of 1979,

SeAfrica.,.

Groutville, MNoorilng Towver, Slte surveyed.
Fr. Durban.



Future Operations,

The rescent flights of the Graf Zeppelln have
demonstrated the saving in time that can be achleved in alrship
travel, The following table is hased on the assumption that
a apeed of 50 miles per hour is made gnod over the ground, -
which 1s leas than that made good by the Graf Zeppelin,

| Times. J
Route, Slaamahip.E Alrship. Eg:;gﬁ
Days, E Days,
England - Egypt. 6 | 2% 3%
Un to Bombay, 15 5 10
" " Perth. 28 11 17
‘" " svdney or |
ifelbourne, 30 boo12g 18
England = South Afrieca i
via West Africa, 20 6z ) |
do, ' ) 134
via East 2 ! 20 6 )
i
On to Australis, 103
Australia - New Zealand, t 8 1% 4%
!
England = Canada, | 6 2k i 3%
indla - Australls, 22 5% 153
|
" _ Y yia England, | 24 * 9 15
Australla - Canada via i .
S, Afriea - England, 3 48 15% . 32+
i

L]

i

I

I !
i |

It is, however, fully realised thatl guch
comparisons are only valld when tne airship has shown 1itself
able to operate with reasonablse regularity and punctuality,
Given metenrologilcal organisation such as has been arranged
for, 1Its ability to do this will depend malnly on two
factors - the sturdiness of the airghip itself and the
reliability of 1its engines, combined in both cases with that
sgonomy of weight which 1s essentlal for any succesaful
alrcraft or aero anglns, It 1s not claimed that these
nroblems have been completely solved by R,10l or the Termado
engine, both the first of their respective types, It 1s,
howsver, hoped that flying tvials will show that they do
aonstitute & weal step towards the sclutlon of the problem
thaet thelr designers had to face - particularly as gaveral
pngsible improvements in the matter of welght veduction have
already suggested themaelves,

The firat thing is, however, to put the two alrshim
through theilv flylng trials in this country, A further
operational programme, to test their capacity for regular
flying on a definite route, has been provislonally drawn up,
But until the airships have succesafully passed through
flying trlals 1in this country nothing can usefully be said
ag tn future operatlions,
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METEOROLOGICAL ARRANGEMINTS.

As England - Epypt - India Route,

1. Investigation. Comprehensive investigations on meteorologlesal
conditions have been earried out and have produced much wvaluable

informat ion. Among the numerous investigations the more important
are:=-

(a) Preparation of daily charts showing distribution of wind and
weather along the whole route from Cardington to Karachi for
use in investipgating the variety of conditions to be met on
indlvidual flights. This is the first time that detalled
synoptic ocharts have been drawn covering this large area

linking up cconditions over Europe and the Mediterranesan
with those in India.

(b} Preparation of charts of the upper wind aleng the route.

(¢) Investigation of frequency of thundsrstorms along the route,

(d) Investigation of the detailed structure of the wind at
Cardington in relation to airship mooring. A special
installation consisting of a network of 4 speclally adapted
anemometers is in operation and much valuable information has
alrsady been gained showing the rate at which cddies travel,
thelr extent and the rate of change of wind due to them.

(8) Investigation of temperature conditions at ths sub=-tropleal
bagse at Ismallle, Egvpt. A special mast 200 feet hiph has
been erected on the airship base at Ismailis equipped wlth
electrically recording thermometers at different levels and
data are to be obtalned during the remaining hot weather thies
year for the information of the airship operating staff prior
to the airship's first visit to Ismallia next year. A stmilap
iretelletion 1s provided at Karachi by the India Meteorologlieal

Department,
2o Organization. When an airship flies to India from England
it will"De served by Mateorologinal centres. s Cardington, Malta,

Ismailia, Baghdad and Karachi,

(a) Cardington. A special meteorological building has been
erected providing an =slevated forecast room fully equipped
wlth meteorologleal recording instruments and with a wireless
receiving room for talking in the metsorologilcal datz on which
the forecasts will bs based. The special features of the
bullding are that the duty officer, while working in the fore=
cast room on hls weather charts will at the same time have a
nlear view of the sky in all directions and will have under his
direct observation instruments recording continuously all the
egsential meteorological elements. In particular an ancmo=
meter mast rises above the forsecast room to a height comparabls

with that of the top of the mooringz tower and records in the
forecast room the wind at that height.

The Cardington O0ffice 1s staffed with trained selentists
alded by a techniecal staff and is sufficiant to maintain

& continuous day and nisht watch. It will serve the air-
ship during local operations, during periods when moored at

the tower and also during the first secti on of long distanece
flights from England.



~Db) lialta, e Jdetsornlogloal Orfice at Malta, (Branch of the
Heteorological Office of the Alr Ministry) will serve as a
link en rowute to Egypt.

(¢) Ismailia., An observing station of the Meteorologleal Office
of thé Royal Alr Foree, Hellopolls (Branch of the Mateorological
Office of the Alr Ministry) has been put into operation on ths
alrship base and a temporary forecasting centre will be estab-
lished there for the iInitial Airship flights.

(d) Baghdad., The Royal Air Foree deteorologleal Sections will
serve as a link en route to India.

(&) Karagchi. A speclal forecast centre has alresdv besn estabe
iished on the alrshlp base by the India Meteorologieal Depart-
ment and is preparing for reception of the alrship; the
moteorologlcal staff there 1s at present mainly engaged in
investigating eonditions along the Persian Gulf and at the base.

(f} Aden. If the alternative route by the Red Sea 1s used there
will be a link at Aden,

Each of these centres will be associated with a wirelesa

station providing a chain along which meteorological information ean
be exchanged between any palr of fnracastin% centres and between any
forecasting centre and the airship in flight,

Bs. Othar Routes.

Certain general investigatlons have been carried out relating
to conditions along routes to all the Dominions.

The Superintendent, Airship Serviees Division, Meteorological
Office was a member of the Airship Mission which visited the Dominions
in 1927 and during the visit not only advised on meteorologiecal condi-
tions as affecting the cholee of airshlp basss, but also aonferred
wlth the Dominion Meteorologists both as tg conditions affecting

flying in their "arsas and as to the organization it would be necessary
to provide for flights tn these Dominions,

As & result spscial meteorological work for Alrships is being
gonerally initiated,

During a visit to England of the Director of the Canadian
Meteorologlcal Servlee and the Chief of the Weather Bureau, Washington,
confergnees were held at the Alr Ministry between them snd the Director
of the Meteorologiecal Offl ce. At these conferences the general prin-
ciples were agreed relating to the mateorologiral organization for
Trans-Atlantic demonstration flights,

Further, et the recent Conference of Empire Meteorologists held
in London, the question of the necessary organization and investigations
in the countries on the various Airship routes throughout the British
Empire was discussed, and preliminary proposals formulated to meet
future development.

COMMUNICATIONS ORGANIZATION,

The AlrshipsR.100 and R.10L are fitted with W/T equipment for
long wave transmlission esnd receiving up to 1000-2000 miles range. An
auxiliary set having a range of 200-400 miles and & telephone renge of

up to 100 miles will alsc be installed. The call sign of R.101 will
be. GeFaAN, and of Rt G~FAAV. These are also the registrairon marks.

Direction findi agparatua and alse a short wave transmitter
end recelver will be fitted to one of the airships for experimental

PUrpososg.

At a8 later sta%g a wiraless pieture receilver may be installed to
recelve weather maps fransmitted from the main Msteorological Fora-



Communications during the trlsls and demonstration
flights will be meintained through the follevwing statlons:-

1. Homg Trlals.

Alr Ministry statlons at Cardington and Kidbrookse.
2, BEncland end Epypt Indla Route.

Alr ¥inisiry stations at Cardington, Kidbrooke,
Lalta, Ismaeilia, Baghdad, aden and the Indian Government
station at Karachi,

O Eﬂﬁlﬁﬂﬂ. & Canade route,

Alr Ministry stailons at Cardington and Kidbrooke,
Canadian CGovernment statycns at Cape Hace St. John, Ottawa
and Hontreal. The Admi mity Station at Bsrmunda mey also be
utllised and possibly the U.5.A. statlon at the Alrship baae
at Lakehurst.

On all routes it will be possibls to malntain
communications with the airship through this chaln of statlona
for transmission of weaiher reports and other messepges. The
ground stations will also be able to mmmunicate with each
other to deal with metecrological Information, arrlval and
deperturs messeges etc, Use may also be made of statlons

controlled by the General Post Office, who have offered
their asslstancs,

ACTIVITIRS.

i

BRIEF PARTICULARS CF FCHEIGH AIRSHIP
I:I

Amgrica, Two airships of 6,500,000 cu.ft. capaclty are to be
constructed by the CGoodysar Zeppelin Corporation,
Akron for the U.35.A. Navy, for completion by 1931
and 1932 respectively. & new alrship base on the
Pacific Coast has besan authorilsed,

A small metal clad airship of 200,000 cu., ft. has
bean constructed by the Detroit Aireraft Corporation
for the U.5.A, Naval Authorities. It incorporstes
many new intaeresting features of design, and as soon
as the trials are complated, propcsals ars under
consideration fur the construction of a metal clad
airship of 3,000,000 cu. ft. capacity to rmn
demonstration flights between San Francisco and
Honolulu.

Germany. The Zeppelin Company are arecting two large sheds,
one at Frisdrichshafen and one at Lowenthal. The
former will be used for constructional purposes,
and the lattesr as an Operatlonal &tation.

The Berlin Munieipal .uthorities have purchased
the Staaken (Berlin) sirship Base from the Jeppelin
Company, and intend erecting a hooring Tower thers.

The Zeppelin Company have under construction a
5,500,000 cu. ft. airship, and are also understood
to be negotlatling with imericen end German finance
houses, with a view to inaugurating a Trans-itlantlc
s#irship Serwvice.
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THE_TCER MONR ING OF AIRSHIPS.

Dayalopnent of Tower Hcoring.

—

Adrshin opsrations during the lar emphasized the
1imitations impcsed on the utlility of airaships when oparated
fran sheds. &ltheugh alrshlps sould fly in practically any
w=acher, they cculd only be handled in and out of sheds under
facasurable meather conditions, and for thils purpose & landing
party of 2C0 to OCC men was reguired. The mooring tower has
basn designed to maks regular airship operstion practicable
mmather for Serviee or commercial purposes.

Befora tower mooring could become & atandard
practice, two problems had to be solved; firstly, whether
an airship could ride at a towsr in bad weather; secondly,
now an airship in fres flight In the air could be brought to
the tower by mschanical means and moored by the bow to & fixed
point on the top of tha towsr rithout imposing excessive lpads
on tha alr: hip.

The expsriment: carried out with R.24 at Pulham in
1919 gave an anawsr to the firrt question - ths alrship
romsinad at tha tover for thresd ~3aks, riding out winds of
35 m,p.h. and gusts up to &5 m.p.h. with hoavy raln., <8
roghrds 1londing to ths tower, the 1919 axpsriments vere not 8o
succagsful. In the system than used, the alrship ivas hauled
into tha tover by a singla pope, On O path ns nearly horizontal
6s possible; this method of approach vas very difficult
attended by unnecessary risk, and gave rise to "surging' as
the airship neared ths tower. Tha existing system was
accordingly devised to ovsrcoms thess difficultiss, and was
successfully trisd out at Pulham on ths R.33 in 1921, over &
pariod of four months, +hen the airship landsd without
difficulty in winds up o 26 m.p.he

The assential fesatures of the alr ¥Ministry system
argi=

(a) it the top of the tower there is 8 movable recelving
arm vhich projects vertically, but cen sring through
an angle of 30° from the vertlcal, The mooring
wire runs through & stesl ccne on the bow of the
airship and through the centre of this arm - which
1s freae to follow the movements of the airship.
tmhen the airship is hauled in, the bow cona 1is
sutomatically locked into a raecalving cup at the
top of the srm., Thus the airship csn be brought to
the tower in & dirsction more mnearly approaching the
vertical than the horizontal, and from & height .

(b) 1In sddition to the main rope which passea through
the receiving arm, two slde guys ars attached from
the nose of the airshlp thrcugh siichur blocks on the
ground at a dlstance of 756 f1. from iLhe tower.
This prevents surging and yawing-

seven tovers of the Alr Ministry type have besen
srecled by the United Siates Government and have been in
succassful operation up Lo the present tims.
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The process of landing to & mooring tower,

When about to land the airship approaches the tower
up wind at a height of 600 to 1,000 ft. The main wire is
first let down and secured to the tower wire by the ground
staff, The airship is then ballasted up until this wire is
taut and nearly vertical, It is then hauled in and when
the eirship is within about 600 ft, of the towerhead the side
guys are let dovn end secured, Haullng in then takes place
with three winches untll the cone on the nose of the airship
engages in the cup on the receiving arm of the towerhead.

The arm 1s then locked in the towerhead in a vertical
positions The recelving cup is still free to revolve
horizontally on the towerhead, and the airshlp cone being
carried on the airship on a universal joint gives the alrship
freedom of motion in all directions. The whole operation

ig carried out by a staff of only twelve men.

When the airship 1e riding at the tower the alrship
cone is secured to the towerhead cup by a number of locking
pins, the mocring wire being replaced by a aslipping pennant,
fihen the airship is about to leave the tower, the locking
pins ere withdrawn first, end the pennant 1is then slipped.

Towey Structure and Accessory Bulldings.

At the foot of the tower is a machinery house for
the winches, Three winches are installed at Cardingiton
but & modification in the side guy control will permit of
the use of two winches only at future towers. The winches
are provided with remote controls to enable them to be
operated from the towerhead, There lis algo an underground
fuel tank to hold 10,000 gallons of fuel, with a pump
capeble of raising 2,000 gallons per hour to & height of
400 f+. There are also two pumps for pumping ballast weter
to the airship at the rate of 5,000 gallons per howr each,
against 8 head of 250 ft. A 12 inch gad main rune np the
tower for the re-gassing of the sirship,

The tower itself is & steel frame structure 200 ft,
high end 70 ft. across at the base, It is deglgned to take
a pull at the top of 30 tons in any direction. In the
centre of the tower there are stalrs and a passenger 1ift
whieh will take 11 passengers and an attendant to the
passenger platform 170 feet above the ground, in less than
2 minute, The passenger platform is 40 feet in diamster
and sbove it is a coniecal turret 25 ft. in diameter In
which is housed the towerhead and machinery.

In the foregoing notes, details have not been
given of the mechenism, but full particulars can be
gupolied if deaired.

Tne "Stub" Mooring Hast.

The foregoing notes all refer to the high mooring
tower of the Air finistry type, where the point of attachment
at the airship's nose is about 200 feet from the ground.
The Americans have, however, recently made certain experiments
with a low mooring mast about 70 feet high, l.e. 1ittle over
the distance from the ground to the mid-diameter of an alreghlp
of the size of R.100 and R,101. With thls type of maat a
lending must first be made to the ground, and the airship's nose
1o theo atbached to the top of the mast (the same type of
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attachment being used as for the high tower) whilst the
after car 1s pecured to a trolley whlch is free to run on
a clreular track round the mast, but cannot be lifted off
the grcund, This type of mast has baen successfully used
on several occasions, and is being furiher developed in
the U.S5.4, The maln advantapges c¢laimed f£22 1t are that 1t
is chaespur then the hisn tower and elliminates ell rlsk of
undue pitzhing when the airship 1s moored, On the other
hand in its present form 1t involves a lending to the ground,
with its attaondant disadvantages which the higher tower
makes unnecessary,
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Ths Alrshlp Dlrsctorate.

Squadroa Leader R.A.B. Golmore, Deputy Director of
Alrship Development, 1s ia charge of the Airshlp Directorate under
Alr Marshal Sir John Higsgins, Air “omber of Council for Supply
and HResearch.

The Directorate ig divided into five divisions.

Lleutenant Golonel V.C. Richmond, the chief designer
of R.10l 1s in charge of rescareh nad desiga. His chiefl
asslstaat oan the ressarch side is Squacroa Leader F.!L, Rope and
4lag Commander T.R. Cave Browas Cave with r. Fi tzzerald, oa thg
eagine side.

najor G.H. Seott, C.B.E., A.F.C,, is the officer in
charge of Alrship flyiap.

The Yorks Haanacer is ir. R.S3. Habbard.

Fllght Lieuteaaat S. ilxoa has beasa responsible for
the grouad orgaanilsatioa at home and abroad.

The Secretary and Aecountaat is . B. J. Evans.
The Ships' Cfficers.

iajor %.H. Seott, C.BsZ., A.F.C., the officer ia
charge of airship flyiaz, will be respoasible for tho fiight
trials of both airshipas, Squadroa Leader E.L. Johason, A.F.C.,
R+A.F.0., will bo.navigating officer on sach ship durliag flviagz
tasts.

Each airship wlll have & craw of &0 offieors and mea.

Flight Lieuteaaat H.C. Irwia will be Captaia of R.101
and with him will be Lieutenant Commander i, G. Atherstone as
1st Officer, and Flying Officer Ji.H. Steff as 2nd Off icer,

quadroa Leader R.S. Booth 1s to ba Captala of R.100
and Captala 3.F. hcager 1st Officer.

A crew 1s aormally divided iato 3 watches, of which
2 watches are alrsady engaged and traiaed for each alrship.
The third watch, which will ba draw.: ia each case from men
employed oa the eeonstructioa of the shrps, will be transforred
to the operatlonal dde when flight tr.als beglin . i



