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' Puture slrghlp Urvelopmont.

In putting formnrd the viess of the Alrghlip Steff
on the futurs dovolepment of Alrships, we conaldor 1t
advissble to stato that the oplnions expressed may haye to
bo reconsldered shen informetion obitained na the result of
the teohnlaenl imvezilgatlona no to tho esusze of the scoldent
to R.101 is rvallable.

7o obtain a true appreclstlon of ihe proasent
position, 1t ls nedsssar; to briefl, review:-

(1) The scope of the 1904-1029 Alrshlp iTogrommg.

(8] The resulta motunlly sohloved slth a conglderation
ng hos Cor thean fall bolow the origlanl alma, and the
pengong Tor these shortecsings.

Alpship Programme 1024 - 1920.

The purpose of Lhe prograrrae Wna to pale o ol
ndvance in Alrshlp dewvelopmont nand thorou:hl, test the
onpnalty of modern rigld Alrghips == n staminrd monng of
long=1lptnnco tranaport.

in genaral the progreome con-lated of n pariod
of rosearch and lmweatlgatlon, 1im proparatlion for t=o
prootical cperations.

T  The construstion of iwo Alrah.ps of such lmproved
gpoed rroge nnd loadlog anpaality ng would guable tham to
=ake lon: voynges oversaens alih subatantinl margin of
1ifting poweT.

The aarrying out of suggosaful f1iz ta to and from
an-Cyorssag Terminal in order to deronatrate that slrships
gere gultable for the work for shioh thajy soro dealned.

Iosults sahlowed.
The reaults achloved are set cut in the followlng

table: =
R«101 R.101 R«101 R.101
in i= ;-n%} AW LN Tow ' a
[ LE LW I!!ﬂt I[m
La=lT o wrroved W
Ooross Lift tTﬂﬂ} 103.5 1:E8.C 167.8 167 .2
strustuwral ‘olsht ol.3 100.9 115.7 110.°
sigpoasble LLIf% 5B.2 38.7 63.0 7.0
Full mﬂ.‘iplh! ER O Ch.0 T4.0 oo.0
cruleing “pond Ch.0 Di.d L0.2 C4.0

(teokoned at BOF
full spoed).
s Geared Tornado Pnglnes, & at T00 Ni.P.% 5,000



nt - A Eg ntad .
ntlo atunl liow Bay ¥

Oroes L1ft (Toms) 163 166 172
Structural Jfelpght 90 105 169
Disposrble LITL 3 L3 S
Full Tpeed, m.p.he 86 Bl ]
Crulsing Spead Go &4 62

(Rookonad at 801
full speed).

Toohnlaal developmenta of tho same order ean thorafore be
rangonabes 00msem;loted ' £ now dazliga durlng the next feur
onrg.

onatruotlonnl.

The rala acnatruationnl Teaturos doveloped in r_ 100 and
R.101 nro:=

1. laprove:d shape = nerod mamleally mora efflolont
then provious Alrshlpa.

2, Iobpraced! ~tiff tranTmrse framo, (R.101}.
Tubular boom type glrder (R.100).
3, Impréved form of gnsbeg mlring.

e Kew type of grs welve, permitting a rate of rise
of 4,000 feot por mim:te. (R.101).

5. The dovelojment of the Ccmpreasion T ‘nitlon ¥ngine.

6. The applientlion of stenm cocoling feor Lhe firat
time in on Alroraft ngine.

7. The produciion of stalnlosn steol glrdarg, gultable
for tho main hull struoture.

da Fabrioc sultable for seathering in the tropla.

! larse nmount of sxparlmental fabprld rassarsh
insluding the produstlen of a skln subatitute 1la alac awall-
stle fTor futurc asnatrustlon.

ﬂi' ratlonal.

The further development of the hish towor aystem
of mooring. 1t gshonld b¢ moted that cn all cocoralens F.100
and R.101 have landod to the Hoa lnz Tomer =mlth the nid of
20 man, and not w n ground party of COOQ mem.

R.101 hag beonm moored out ln winda of to 63 nilea peor
hour, ineluding r alnd shift 1359 1n one mimte
wlth n wind of 35 miles per hour.

R.101 haa lended in alnds ..f 22 mllos por hour.

RelC1 hra onrrlod out 11 flights, a total of 127 £1ying
houra.



Rel00 hnz boen moored cut inm winds up to 50 miles por

F.1C0 hng lnnded at the dcoring Tower ln winda of 26
milea per hour.

N.10C hep onrried out 10 flighta, a total of 296 fiy=-
ing hours, including the Camadinn flight:
outmard 75 hours.
homewnrd 57 hours.

Re1l00 mehloved a npoed of 81 mllaa por hour, the
hlghest spoed so Car regordsd by any Alrship,

fa the Graf Zeppelin hng been in commigsion during
the psrlod, it might be rermlasible evidmoe of the mlte
ability of the Alrshlp for long-distance flights, to quote
her record:

t'il:ltﬂl I"ll-'jlt'. R S RS B B REREERE @ 12‘
{TnLIJ- Fl:in-: Hmﬂ - Ry PR RS SR =W lmﬂ
“ee (Totnl distance 0overod .eecessssssensss 132,054 m.
Enel. (forld Flight from 7.8.29 to 4.9.20.
(Total flying time, 353 hours. Distance
{ coveraed, 24,989 mllag.

Canges Tor differsnce in Taal
Ferformanon whan Gint nn&ﬂll}f nt.u_:.rud.

The Mllstructure welghts of R.100 and R.101 are
both ln excess of the original estlmete.

The wolght ef Passenger Ancammodntlon - approx-
im=toly 17 tons Iin elther ghip, wea mers than anticipated,
owlng te provizion belng made for too mAQY prasengars on
an elnborata seale.

The lnoreased welpght of tha engine units. In
the care of R.101, the weight por horsas=powver boing Bf 1lba.
ngainst thh origlnel design fipure of 4% 1lbe.

flthough the rogults obtalned more below thosa
antlicipated it rust be rememberecd that the largest ship
previously conatructed was 2,475,000 ovblo feot onpaolty
(76 tons) wherens both §..C0 and H.1l01l wee over 5,000,000
cublic faot a~peaity (150 tona).

A cortaln srount of critlelsm hng nlso heen made
in regnrd to the delny In the cmmpletlon of the programme,
tut 1t should bo cbasrved that although the work wes
sanotioned in ihe widdle of 10L4, astaffs had to be collected,
and the start on the Jealgn and ground orgsnlzation wag not
mode untll early 1920.

In thla connectlon 1t isn interesting to note that
the deglgr of Uw U.0.X. fljing boat wna comeenced in 1924,
but itz trinls vere nol undertaken until after the launsch
of R.101 in 1929. FRadlenl dovelopments in the Alrship and
the large flyinz hbost hove theirefore more or lesa colnol dod
from tle polnt of view of time.

Tuch tachnlieal progress in Lighter-than-ilroraft
design as the rogult of the conatruatien of two Alrshlips
would -~ppanr to compares favourably with similar progress
in Heavlier-than-ilreraft and Juztify further efforts to
nchisve the aims ocutlined in 1624.



In formmlating the follow propoanls it 1g
aggumed that, apart from any technl consid erntlon, the
financlal ntringenoy will indicnte that the moat econome
ioal propognls conslatent «lih roal development wlll omly
rocolve conglderaticn. The j:mtlon of nea construotion
is therefore only note! for furthar conalderation, 1f
dllll‘ld-

The fo!lomlng modifieatiorssihilch heve already
recelved tontative agproval prlor to the aculdent to
R,101, arc oconsldered necessary, mud ghould be oarrled
out before a further flyln; programe lig approved.

1831. The sddltlion of one nen sedtion.
R.100. Tew outer cover,.
how aol of gasboga.

Nopalr of old gnsbags nn spares, L conaldered
prractionl sfter thorough examlnntlon.
fagtreas hnull siructure and stirangthon fer

moohanlanl handling, 1f found necezsary.
Hew Lleselrrioal syatem.
How fuel and wmter tankas nand bags.
Modlf leatlon of gnabng wirlng nots.
dodi fleation te Fasaangar Acconmodatlon.

1932 . To lnatall one compleota Dieael Fnglne unit
. in Plaoo of n Rolla=lojyoo inglne, for
thorough n'r teat under notual flying
conditions. ™he unit to completas 400
hours flying before any; long (veorseas
flight s atlemptled.

It should bo mentlionod that, = there appearsz t bo some
doubt as to the sultabllity of tha R.101 type of outer
gover for N.100, the relatlve merits of ths two desipgns
should ngrln be loveatignted before a flnal declalon la
taken ns to Lhe ajystem to be ndoplad.

The obleet of Uivae propoenls asn be summariged
az followm: .

Construectional.

1, To lmprove the performance of R.100.

2 Thae further dovelopmont of the Compresslon
Ignition Engire. lsnred and roveralbls Tormado,
Diesgeligod Condor, sand other onglnos sultable for
Alrghlp pwrposss that nre ln the developamnt gtog .
Test Donch trlnls of <00 hours wlth alr tosts of
gimlilar duration beforc anj propoanls are gonasldered
to re-onglne R.100 slth complete Uleael machlnory
installntlon.

Oearational.

e @

l. To dovelop mechanlionl hamdllng of Alrghips.
[mri IAanicr-n: have alroady emrrlied ocut aatlsfactory
trials).



o Eﬂm tlonal,

—

2. To contlnue to dovelop the technigque
Alrshlps to n oorlng Townr.

Lopdlngs up to the present have only

‘n winds up to ZE-30 miles - r hour, bub no

of landing

heen mado
ronson ls

seon why landin: should not be made In wlnds of 35-40
miles per hour, as secon ns rallelle power unlts are
avallable shich +111 givo an ndoquate reservo of ngtern

thuust.

Flj *

{

Durlng 1931 14 la propoasel that Flights should be
confioed Lo the vielnity of Lhe Tritlak Isles, wlth a view

to obtalnlng;

1. Trainl of Jlrahlp Crown. - 't 1z conaldered
thnt pulTlclont tile should be nllowed ln tho flrast

serlon of fllghts to nllow tho offlceras and

arew Lo

bocamo porfeotl; soqueintod with tha goneral handling

of the ship before spoclnl tosts pod trisls
out.

2e Apecd trinls.

n'a carrled

S deagsuremsnt of drag by decelaratleon of the Alrship,

« denaurement f turalng elrole, contrellabllity -

-
and atabllity of Alrahlp.

Gu Heagurenents of sirnina md stro:aes

» TFull senle presswro plottlng experimenta. I

In atruature

mombera by apoolnl eleootrionlly re cesdling ailrnin gauges.

Ta Ons valveo tasta (inolnding nutomntic
grs at pressure helghtj.

0. Tants of the pressurc conirel ayatom

rolenge of

nnd the

ventilation of Lo Llnterior of the hull as n whole.

2.

—

1t ils rongonnlly sertaln that in spite of the loss
of M.101, the CUsnndian Oovernmeont #ill expoot one or two
flights to be enrrled cut Lo Lientreal In the wear 1932 alth
a aw to Turther Ilmvestlgating the Atlentle route - more

especinlly ns the now Ameriem ghlip A.He.d. (Gh

million

cuble feot) ls due T2 complotlon by May of 1031, and nftor

tiinlg lzg rlmosl sure to attempt the Atlantle v
experleonte gnlred durlag 18921 sheuld hawve thero
out R.100 and onnbled tha offloers nnd ereow to

Agaageo. “he
nghly tried
boocomo

thoroughly nogualntod with handling rnd tmnuuvrlﬁ. Ovor=
@ an

sons {lishty ooculd Lthen be started with a roagena

of sauogoag.

rtalnty

Sxparionce la also rogquired in flyins over the
dogort, nd 1t lg therefore dosirable that » sortaln number

of flights sliculd Lo carrled out to Bgypt, the
baged on Ismailis for, oay, n fortelght at a ti
flighta of 24-48 hours belng made. Vntlil thig

ghlp to be
ne, md local
»Xparlonoe

hrg beon cbialned 1t is not  ropoand that nn extonded flight

to India ahould be earried out.

-



Hltl...‘ﬂlﬂ_;}llil Investigations.

The investigntlom work that hms been ln progross
during the last 4 years ls considered to be of vlital
importandce in connootlon with the f1 Ing of long range
alroraft - not only Alrghlips but the large fljing bont
and the large noroplsne ns well on the Empire alr routes.

The oondltlions Emuriﬁm-d By HalDO in the Ot.
Lasrence Velley on tie Canadim flight lndleate how 1lttle
13 kmown of the magnltuds of these vertlenl currenta. The
oxtent of the danper to large sreraft it ls folt haz not
heon fully appreeicted and 1t L8 therefore highl, desirable
that the scope of this researeh work should be extended by

co=-operation with other Dominion and Colenlal lasteoreclogleal
Jervioos.

rraotical iomonl'ch.

1. Investigntliona lmte the dealgn of Llmproved tjype
?r girdora ard other acrmponsnt parts of the new dosign
R.102).

2e Further tests of gnabag cuter cover fabrics with
full gonle oxposure tustg In Tndia. Thias has alrondy
been oar:iladl oul on ansple test pleces ln conjunctlon
nlth the Ilndlnn Jovermment.

2. Investigatlons into polints arising out of the
Inquiry ns te the loss of H.l0l.

4. Dovelopmant of the Compresslon I-mition Fngine
and machloery u ita in seneral,

Hew Deszign.

4 scasldorable amount of wvery genoral work has
boen carried out on the new dosign, f.102, and 1 eny
continnlty of develcpment iz to bte almed at, 1t la
important t hat this should proceed. I, however, as the
rogult of the lnvestlignticns on .101, » deolalon is glven
in rogard to the use of hellum, the genernl dimenslons nlll
have to be _noressed to counteract the loms of 1lft amount-
ing to about 12% of the total gross 1ift.

Trom lngulrles mado, 1t appoars Lhat Forelgn
Arghlp dovelopment ls 11k ly to contlnus, nnd 1t appoars
vory lmportsnt, therefore, thal news design wmork should pro-
ased without lmterruptilcon, na the Amerlenn shlp L.ll.4.
(€ million cuble fest of hellum) in dun for campletlon
in May noxt, and ‘he new Carman ship L.2.128 will be resdy
for toatas iln the ipring of 1l932.

Dr. ckonar hing definitely gtatad that they intend
to progesd #1th thalr prograrme of dovelopmont.

Hollum Polley.

Although i1t ig fully spproclsted that any future
Alrghlp dsvolopment polley may he dependent on the uae of
helium an the 1iftins medium, the roductlon in disposable
1ift (rpproximately oma-third) ls a wver; gerlous dls-
sdvantage, amountlng as 1t doss to n large proportion of
the fuel reserve la H.l100.



The fliing personnel are of the oplnieon that,
on an oversens r ute Ilke the Atlantle, where ver, severe
santher provallas ot timea, tet n large roserve of fuel
iz morea lllkely to provide ada-unte safoty than the uge of
helimm. It should, howewer, ha ateated that the provision
of emergeno; lcerlng Tosera sny in Irelsnd, Hermuda, the
/sores or lgafoundlerd, would overcome this obj~otlon.

4t 1o well knom that the UV.%.A. Neyal teohnlend
staff have felt that ‘he hen on the use of hydrogen ln
Amoricn wes m vory severs h mdlesp when eomparing the por-
formence of ithelr ilrships sith thoss eonst:rusted in this
country ard Cormany.
coneInaslions .

it i1z conalderod that the matunl rogults obtained
durlng the leat flve wers justify full conslderntieon of
further /(irship dovelopment progrnmme, nam the ‘irshlip st
prosent anppenra %o be the only typo of Alperaft sufflolently
developed Lo 111 the role of long dlatmanss tranaport carrlers
on the mnln oversen air routes of the Fmplre, It a

dealslon to atop nll devoelopment s taken L1t soems highl y
probably that, in vies of the progress =ade ln other sountries
o frech satart say have to be made ln throe or four yonrs'

time with nll the eongs went delays and further dovelopment
nogeasnry Sefore we should be in a positlon to malm up the
loat ground in the dovelopment which would than probably

have been aghlowved by both Germany and Amerien,

<n_‘'his souneetlon Ur.icienerls remarks quoted 1n
"The Times' 13/10/30 nro of consldersbls interest:

“The Britlsh contribution to the dovelopmont of A1l
ships had beon extremely welusble, eapoolslly in the
mattor of construetion, nnd in the perfestlon of now
menans of henpdling Alrships nt the Neorins Unate and on
the ground. The latter meg nn 'mglish inventlion and
Apehlp trevel could not be developed slthout 1t".

Ur.¥clmner ia in alose collaboratlon with the
foodyenr Yoppelin .orporation in connootlon zlth hlg planas
for develeplng /lrship linen to the irerlosn C-ntinent.
lr.Munsaker, a V1w-Progident of the Cood yorr* Zeappallin
Corporation, in ot present in %his goumtry and #1311 gho
be proceeding ‘o Oormany to meet Dr.lekoner to forsmlnte
thelr preoposanla.

’l-l D{ﬂj L
for D.A.D.
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