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Christmas Greetings

HE December issue of this Gazerte is the Christmas

card of the Enterprise, and with it goes a warm

de Havilland greeting to friends and relations
throughout the world, with best wishes for a merry
Christmas and good health, happiness and fortune in
the year 1959,

Never have de Havilland men had more reason to be
appreciative of the kindness of others in the ordinary
course of business than in the vear that is drawing to a
close. That perhaps is because in no previous year has
there been such an intensity of contact with the world at
large. The increasing necessity of travel with the penetra-
tion of distant markets, and the growing facility with
which long journeys are made, bring us all together a
great deal more, and what a good thing this is.

The de Havilland companies. long established and
widely spread about the world, depend upon trade, and
the reason why our people are so frequently to be seen
arriving at overseas airports wearing hopeful smiles is
the plain one that we need business, Our products are on

THEY FLY WHERE YOU WANT

Aeknowledamenty for somwe af the photegraphs
repradced i this e are gledly meels o)
W, Langloy, Daffas, Texes: Britigh Cueapean
Afrwave . Seome & Co, (Charftany L., London;
+07 Claxter Aircrafiy Awgtrafion Pharographic
el Ageney, Svdoey, BAC Kemsbey Pleture

Service, London:  Crown  Copyreighe:  and o
Mrs, Georpe Bambridie for her pormission o
v fwo hiney from © WHEN EARTH'S LASY
208 PICTURE IS PAINTED™ by Rudyard Kipling,

Around the World

offer, we seek to provide service for payment, in order that
we may purchase the materials needed for our sustenance
and our manufacture. We have not the wherewithal to
give a great deal away free, we require a fair price for our
labours, and we strive to contribute to the maintenance
of decent standards of living, health and education in the
countries where we are producers. We thrive in the
healthy atmosphere of enterprise and expect no unfair
advantage in competition,

The basis of our relationships is thus a simple one and
that may account in no small measure for the goodwill
which we meet with on all hands and in all countries.

Britain is but one of the homes of de Havilland creative
and productive activity., The individual units work out
their separate destinies, serving aviation where they are
and striving for export trade and exchange. The outlook
of the engineer pervades the efforts of all, and it is an
outlook which producers have in common with users,

May our communications and understanding continue
to improve, and may de Havilland service be found to
represent good value.
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Airlines
Comet

tion's plun 1o start doily Comet servicos

between  London and MNew York on
Movember 14 was achieved as the Gazeiie
closed for press, The honour of having operd-
ted the firdt ever jet service on this blue-riband
rodte (from October 4 when o westbound,
aned nn easthound - service were flown) wis
this Tollowed by operating the first dily-
[requency service belween these. two  cities,
An engineering labour difficulty had delaved
o it the BOAC, crew-lraining programme
anil had nterfered with the intended weekly
Meequency Trom October 4 1o Movember 14, 50
that in fact westbound services were flown on
October 4 angd 10, easthound scrvices on
Ociober 4, 6 and 12,

Escellent progress in the earlier stages of
tramning, satisfoctory completion of the 100-
hour shake-down trinls in August and Seplember
(recorded in the Ovtober Gazerte) and prompt
delivery of the first foor Comet 48 1o the
Cuorporation have meant much o the overall
efforl to bring the Comel 4 into service earher
thien wis originally intended or expected,

THE British Owarsens Airways Corpori-

Firgr-clagy Comet Seevice,

Plan

World -wide

4 Operations

Initial users will fly 50-million miles a year

By April, 1961, the 1% Comet 45 of B.OAC.
should be flying at the rate of 73,000 aircraft-
hours a year, which i3 eguivalent to more than
32 mullion mifes.

Agroliness Argentinas are planning an annu)
utilisation of 3,000 hours per aireralt shovthy
alter their imougurl Comst jet service to Now
York in May, 1952, and thas will Taler be
increased to 3,800 hours, By June, 1960, their
Mect of six Comel 45 will be covering some
10 million miles per year.

To this must be pdded the operations of
Enst Alrican Airways (two Comet ds) und
B.E.A s Comet 48B3, Assuming a conserva-
tive ptilisation ol 2,250 hours a vear for each of
B.EA s Comet 485 and 2,500 hours a year (or
cach of the East African Comels, these eieht
arcralt together will produce a further 18,500
fying hours, more than & million aircralt miles
4 ¥,

The geographical extent and timing of these
plong are shown on the following page,

The shake-down trials, from Hatfield to New
York-and back (August 10-12) for P.N.YAL
fuictness approvel (granted October 3), 10

Horng Kong and back (September 3—14), and to
Canada, Central and South America and back
(September 16-27) were mude without any
spire-parts’ backing along the routes flown, vet
there were no delays in schedules which had
been strictly loid down in advance. The British
Adr Registration Board hod required that only
one ajroralt (it was G-APDA) be used for all
of these Mights as a demonstration of satisfac-
tory operation dngd serviceability before allowing
the 1ype into public service,

Attention s drown teoan article on page 204
which discusses the nbility of the Comet 4 1o
camply with the Porl of Mew York Authority's
conditions for the use of Tdlewild International
Adrport, Compliange  involves  no weight
restrictions or difficulties whaitever in the case
ol the Comel 4,

Because the airficld performance of G- APDA
in the course of the shake-down trinls attrmeted
marked interest from airline opermtions mana-
gers and air crew (many of whom were on board
for various sectors of the flights) the following
extracts [rom the co-pilot’s reporl dare repro-
duced o afford more specific infarmation in

The 48-sear fayant v well sufted fo B.0.4.0 8 fuxurions Morarch service,

The vabin gafl seen at work e the forward cabin (16 sleeper-sears) soeved in G-APDA on the Hong Kong
praving: (il in Seprember. Ax the fastese trans-Atbaniie carvier the Comets, carey the G.PGQ, mail,
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COMET PLANNING CALENDAR For First Four Conet Operatory

B.OWAC,
{ frawnn Loedon)

AEROLINEAS
ARGENTINAS
[ from Brenos Alres)
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EAST AFBICAN AIRWAYE — + e 5 s

EAST AFRICAN
AIRWAYS
{ frovm Vel )

BILAT
{ fravert Losiclen)

Oitober 1958
Movember 1958

May 1952

Wieekly 1o New York
Danily 1o New York

4 a week to Tokyo

July 1059
Angusy 1959

2 a weck to Hong Kong

Trcresse to 6 o week to
Tukyo

Suptember 19549 2 oweek 1o Singapore

December 1959 S oweek 1o Austradin vik

Singapore

Juan, [ Feb, 19640 2 u oweek Lo Santiago

February 1960

April 1960

June 1960

4 a week to Johannesburg
1 of 2 u week to Salisbury

4 poweek 10 Mew York
2 & week London (2 roules)
7 & week Santisgo

Mice

Increase 10 daily Mew York
4 a week 1o Lendon
Santiago services as nhove

Some suitable routes;

Rome,
Cyprus, Tel Aviv
Perstan Gulf

Maoscorw

German traffic centres
Swiss traflic centres
Scandinavinn capitnls

Athens, Fstanbul

I I9adl
To London
Alsdy 1o Bombay

TR A fag ved foogneoiice detalled plans,

respect of  particularly  interesting  airports
wmong the muny that were visited :

The Comet showed its ow-speed docility at
Bomhbay on Septomber 10 during a demans-
tration to Adr India officials. A monsoon
shower lowered the afreddy poor wedther con-
ditlons ta 350 MLoand 1 mile of visibilite, A
visual circnil was nevertheless made in these
conditions sk rendered more difficull by
the presepee of o farge hill on the extended
contre-ling of the runway, The finol Toll-out
onto (he QDM of the runwiy was made al
100 ft, o tribule (o the powerful ailerons gnd
et wing=loading of the Cames,

The Comet’s ronway perfommiines b Mexico
Cily surprised local airling executives. The

soradrome hot 4 runwey of ondy £.200 1. and
wer is 7,340 M AMSL The temperatare o
the time of ake-ofl was plus 18" C., e 177 ¢
ghove standard, The Comet lified off after a
run of only 6,90 (L., and then proceeded direct
to Lima, a distance of 2,680 statute milzs, All
other aircralt; limited by runway performance,
higve to ke one or more Toal stops en rouls

The Comet’s performance was outstanding
on the Rio-Caracas sector, Thisstge 152,830
statute miles ond the track bes directly across
the = Muatta Grosso.”™  The single runway at
Rio, slthough almost af s level, is coly
T.306 . fong-+

For this long sectar, we were loaded to
156,000 1b, A, LW, Taking off at mid-day, in
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2ero wind, with the duewide dir lemperatore i
plus 277 C., we passed the end of the runswiy at
00 o, gear up, well established in the initial
clignbh. The Comet then devoured the interven-
ing distance In 5 hr. 51 min, ureiving overhead
Caracaswith coough fuel to divert to San Juan.
The immediate suecess of B.OAC. Comel 4
operations, and the speed and comfort of turbo-
jet flying have resulted inan immedinte demand
for seais: already there s’ o waiting list for
passengers, which it is 10 be hoped will be
shortened with the ingrease in frequency,

JIEditor's Note: There s no peed o lengrhon ihe
punway— 7,300 11, 5 @ rossonable length for oS-
level wirfield by Comet standards. )



B.OAC, expecty ty have five Comets by the
end of Navember, and more than 1,000 hours
of Comel 4 flying experience : the further exten-
sion of servides is dependent upon the rate at
which crews can be trained, Ten crews -had 1o
be trained Tor New York services and ultimately
more than 100 Cometl crews will be reguired o
fulfil B0 ALC's plans,

Crew-training s strofghiforsward and
BOMAC, plan 8§ hours” flyving for pilots with
Comel 2E experience, 10 hours for those with
carly Comet experience and 12 hours [or thoss
without previous jel experience. This is actual
first=pulot time and a similor number of hours
pre spent in o tmining capacity in the * jump
seat ' between the pilots, Ground troming lor
those without recent Comel experience takes
five weeks

An impeciant part of the syllabus — for
both ir and ground crews — is familiarisation
with the Coamet's systems, Much of this is done
on the Contet 4 Systems Tramer designed and
Puilt by de Havilland to cot down irpining time.

The Svstems Trainer (described separately at
the foot of this article) bas proved mvaluablo
for giving instruction in the handling of the
Comet's power-5upply systom and for practising
emergeney cockpit procedores, ewd, The time
spent in this relatively inexpensive troiner will
reduce the heuvy demands on the Redifon
Comet Flight Simulator

Comel 4 commercitl operations across the
Adlantie have been notably trouble-free and
B.OA.C, justifiably feel, as o result of Cormet 4
experience, and becavse of their previous Comet
experience amounting 1o nlmost 30,000 hours,
thatt the Comet has already passed through the
early stage during which on all aircraft minor
operating difficulties may be encountered and
defects in the various systems can be expected
Lo cuwse delays. in service,

de Havilland have had some experience of
operating the Comet 3 from ice and snowbaound
runways, dnd the Comet [As of the R.CAF,
have encountered no difficulties in Arctic con-
ditions, Mevertheless, B.OAC. Comets are
being fitted out with thrust reversal next vear,
this Tully prowven system having been publicly
demonstrated this vear on the Comet 38 ot the
5.B.A.C, Flying Display at Farnborough, and
described in the October Garerre, page 167,

Practical experience confirms that there are
ng unususl erew . problems azsociated  with
Comet 4 operations, pilots having no difficulty
with eonversion. From the navigator’s point of
view work may in theory be at a rather higher
intensity because ol the compression in time of

New York—Lomdow i
S8 amep.ih, — The dn-
augural trans-Atfantic
casthound  fiight  on
Oeroter 4 was alse an
*rrgffictal ' recovd,
Mr, Bauil Smallpeice
(8.0, A4.C y Manceing
Directar) and Captain
Tom Stoney, D.FC
(Conet Flight Mang-
per) Rave reason fo
feak pleased, The
Crmets are maw flying
the  Atlamie wice a
dar, onee in eiach
direction,

flight; in practice, however,  trans-Adlantic
Comet navigation has proved  easy,  Good
Lomn coverage Is available for most of the
Might and radio contact with either side of the
Atlantle or the two wenther ships, Charlie or
Juffed, s maintainnble through all but fifleen
minutes or so of the fight ; the Comet provides
a smooth platform Tor Astee IF required,
Mavigational aids that are dirgetly nlerpected
by the pilot are however invaleable and it s
probuble that Decca/Dectra will shortly be
installed in B.OAC. Comets, providing the
pilod with oocontinuoud pictorial indication ol
his exact position throughout the Aight,
Tnssenger reaction has been unanimously
fuvourable; the four-nbreast  standard-cinss
seating is deservedly popular and there is plenty
of room for the cabin stalf to provide the osaal
incomparable B.0LAC. Monarch servioe,
From the public nddress svateny, over which
the Capinin briefs his pussengers on the new

Captiin G, T, Greeshalpli, M.BE., Flght
'U'rrl.l-'.'fl‘r [ Desigrate] of B.EA'y Comel 48

feer, fas o fong and distineiichod airfine career
with maee thea 250K fowes, wiveh irelinde
cuperience orseveral de Havillond pvpes. Caprain
frepmhalgh Iy ewvently  serving  ay Flieht
Manager, Viscaunr Ne, 3 Flight.

and exhilarating experience of jet rravel, to the
servine of o luxury el oo econditions oy
steady, ond as smooth as fand somewhat
guieter than) o West End restaurant, B.OAC,
tukes pood corg of you. The size and arranpe
ment of the passenger accommadolion enable
the operstor to provide a personal efement in
the cabin service which travellers: particularly
uppreciate,

The Comet has proved by practical demon-
stration Lo leading airline people the world over
that it goes anywhere using (o-day’s runways
withow! exlension or restriction. Now the
passenger will decide

Comet 4 Systems Trainer

One of a mumber of D.H. training
afddys desfgned to save operators” money

The de Havilland Comet 4 Svsteme Trainers
has been designed to provide o representative
runge of indications 1o allow both aormal and
emergency Might procedures 1o be practised Tor
the Comet's operationnl svstems.

Typical emergency condition indications can
be introduced from a fault introduction con-
sole, approprizte drills a1 the reéspective pacels
then being necessury for their cancellation ar
alleviation.

The layout is armanged to represent the
Comet 4 flight deck, suitably extended 1o permit
o typical class of aix studemts and an instructor
{o use the Trainer,

With this object in view, and to keep down
overdll size, no crew seating is provided. The
positioning of the panels is such, however, that
the student's eyve-line is similar to that of a
seated crew member

The instrector's fawlt introduction consale
(left of photograpli) is situnted ot the rear of the

AMr. R, Homble (Efecirical Designer, DUH.
Service Department) Introdices fanliy g the
frsiritetor's consode, Captain B, A, Nefran rakey
appraprigee action. Caprain J, O, Woadilt iy on
the vight. B.0.A.C s afveady puteing the Tealner
ra good use at London Afvpart,
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Traiper where there i3 b small dals for the
instructor’s use, Alsoal this pesition and con-
veniantly 1o hand are the miin supply switch
and indicator.

The Trainer, though robustly constructed, 4
casy o diamantle into separate sections for
transport, while assembly s simplitfied by
thie use of clamp-type terminal hlocks sultalbly
coded to mate with the associated mulii-core
cable ends, The specificntion of the Trainer
takes into gocount available power supply and
usually includes finishing in 0 colour scheme
approprinte to the aitline.

BEAVER HONOURED
IN ANTARCTICA

The do Havilland Cannda Beaver hos literally
“made a name™ for itsell in the world!

The Australinn Minister for Externsl Affairs.,
the Hon, R, G. Casev, recently informed
The de Havilland Adrcraft of Canada that three
physical features on Antarction have been
named in honour of the DHC.2 Beaver,

The three Features, which were discovered
in 1956, have up to this’ time been mere co-
ordinates on the map, but bencelforth shall be
known as: Beaver Lake, Beaver Gingier,
Beaver Island.

The first of three Beiver sircreft ased by the
ANARE  (Australion ™National — Antarotic
Research  Expeditiony, went to the cold
continent in. 1956, and Lo quote Mr, Cosey:
" There is no doubt at all that the wse of the
Beaver from Mawson in 1956 very preatly in-
crensed the scope and ronge of our work.™

In that first expedition the Beaver compiled
a wery remarkable and versatile record in
operations  which  included: photographimg
30,000 square mailes of terrain in which 15,000
negatives were taken ; photographing 1,200
miles ol coustline; Nying 500 hours in lempers-
tures as low as —30°F.; earrying 150 “passen-
gers” ;) transporting nesrly 15 1ons of food, feel
I'Irill'.‘i L'l.|l!§]'|-|'|']l2l'||

de Hevilland s proud that its products have
been able to contribute 1o the success of (hese
important underfukings and that the Australian
Government  hos seen 0 19 honour  the
Company In this manner.

ANOTHER AUSTRALIAN
DOVE AMBULANCE

The Avstralian Minister for Health, the
Heonourdable Dr, D0 A, Cameron, recently
acceptéd on behall of the Comimonwealth
Department of Health, a pew Dove Aerial
Ambulance

In i ceremony al Bankstown, W5 W, the
Minaging Director of de Havillond Aircraft in
Aunstralia, Mr. Lester Briin, formally handed
over the arcraft 1o Dr. Cameron,

The Dove, YH-DHH, 5 fitted with o full-
length stretcher and a reclining char with leg
reat for b recumbent patient ond an executive-
type chair for the doctor or nursing sister, Drug
angd medicnl eabinets, hot-water urn, washbasin
and an oxygen supply for the paticnl are also
irstalleal,

e girgraft is"to be based In Darwin anc
operated by Trans-Avstralion Airlines on belalf
of the Northern Terrltory Medical Service and
will prove o welcome addition 1o the fleer of
wirernlt already eperated by this Service.

[, Comgrpn gave some interesting figures
relaging to the growth of the Asrinl Medical
Service. In the twelve months1o June 30, 1948,
the Service flew 66,540 miles and carried 115
patients. In the twelve months ended June 30,
1957, At Mew 127970 miles and carried 520
patients, and in the lost twelve months it flew
151,505 miles and carried 54% patients,

Repders will recall that in November, 1937, &
Dove similarly equipped was handed over to
the Commonwealth Department of Health,
Both aircraft were: mandfactured by the
de Hayilland Adrcralt Company m England
and modified in Austrafia by de Hovilland o
meet the special requiremients of the Morthern
Territary Medicdl Service

Mo thon 500 Doves are in service through-
out the world, many of them in Auwstralio,

FIRST ROYAL

FLIGHT IN

COMET 4

Hiv Royal Highnesy Prince Phiiip made ki fiese Sighe fnoa Comet 4 on October 28

A AN ey

fromi Lowdon to Ovtawa bon-siop i 8 hooes 29 minaies, He was arferding e world confirence of
the English Speaking Unlon. He vetwrned vig ROCAF Mancron, From Maoneron -6, 2001 rumway
e Comed could ferve evossed the Atlantie bud insnficieney of fer fuel there madle Bt nedossary fo
call at Gander, The crossing 1o Leachars, Fifeshive, took 4 howrs 5 mineies, Seea with His Roval
Highress prioy to the fopgy departiee from Londan Afeport are Ueft poovighe) s Mr. Baxit Swalipeice
( Memaging Divector, B.O ALY, Mre. G J- o Jelis (Lowdon Alvpert Comtandant), Sir Gorard
e Erlanger (Chalvman B.00ACT and Siv George Criliett { Bepary Chairman, B.0.4,C.),

MR. JACK DAVISON, PRESIDENT OF C.LS.

The Council of the Chartered Institule of
Secretaries  annowunced in London on
Movember 10, that Mr. John Davison, QB E,,
F.OLS, of Johannesburg, hus been elecled
President of the Institute for the forthcoming
year, inosuccession to Mr, E. G Hardman.
Mr. Davison, well known as the Managing
Dhrector of The de Hovilland Adreraft Com-
puny of South Africa (Pov,) Lid,, was co-opted
ds-a member of the Council of the Tnstitute fbst
May, He has had g career of 28 vears with
de Havilland, having jained The de Havilland
Adreralt Compuny of South Africa (Piy) Ll
when it was formed in 1930 and kaving become
Managing Director in 945,

This is the fiest pccasion on which a Com-
monwenlth - Member  has  been  appomted
President, The South Alrican Division of the
Institute, of which Mr. Davison has Lwice
been Chairmun, is the oldest Division outside
the United Kingdom, having been established
in 1909, 1t will therefore celebrate its Golden
Jubilee in Mr, Davison's vear in the Presidentiaal
chair,

The Chartered I[nsiitute of Secretaries. s
alwitys considersl it an mmportant part of its
palicy 1o enpcourage uniform  professional
standards throughout the British Cammon-
wealth and this election 5 the litest evidence
of that policy.

ARGENTINE AIR CREW COMET TRAINING

he first contingent of Acroliness Argentings
air crews arrived ut Hatfeld ot the end of
Cetober for Comet 4 ground and Aying troiming,
They join the 30 or &0 Argentine  ground
engineers, the majorty of whom staried their
course in September. Al keast o Tarther 40 are
expecied i England shortly,

Acralineas courses covier bl major fMight and
ground trades, specialist Instructors being in
charge of each aspect. The (raiming perod
ranges from 5 1o 10 weeks, the whole pro-
gramme covering five months,

Eanch course has a nuclews of English-spenk-
ing members; this (and the enthusiasm of the
Argenting personnel) overcomes any language
prohlens,

Other Comet courses running concurmently
include those for B.OAC, B.E A, und Raval
Air Force Transport Command,
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Sermet aof the fivse S0 engineers from the Avgenting
fre seen here, In oohe Hatfield Assemhly Hall,
examining. the Ekeo Cland  Collision  vadar
seamner i e Comer’s nose,



o Plegve aesre fer that she will arvive without
the feeting. of hoving teavedfed,
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A formidable combination egainst air it fack
il fo A, davelin caveying fone Firestrooks,

Firestreak
with the
Royal ;

Air Force -

Missile Deliveries to the Services
Have Begun

Afr Commeodome §, L, Colbook-
Weleh, ZBE., DA, il
rercentiy Comnelinsof the Central
Fighrer Exrablisfmens, with Wing
Commander G, H, Molvifie-
Jackson, DF.C.  Convranding
fficer af the RAF. All-weather
Dreveloprrent Sguadvan, whicl i
hosed g West Ravlam, abd
Flighe=Livwtemamt B Sones,

Folfowing the sucvessful aeeoptance trialy of Fitestreak coveled out by A Fitestroak ix foaded onto the sravbogrd awfer plon of a
the Paval Aiv Force and Roval Navy at Waomera, delivery of the misaile Cifosier Javelin ME. 7. The missile can be installed in, and fired
f the Servieas bay began, These photographs ware faken ot RoA4F, from, any wiadern fieleee, Tt design ensaees thar it canmar by
Wesi Reymhar. Jammed or deffected from s targer by exiraneous  yourees |

of radiation,

The small size of the Firestreok
misaile may he appreciated s o
Javeling readdy for flight, i fowed
frow the hangar,

R =y s ‘
= - _2 F et ) |

A Fivestreah @8 hne
fowietedd from o Javelin
after fighe. The missile
iy Nehr amd casy to
hunelle, w point appre-
ciared by RLALF
Eronnderew,




Gnome

Progress

-
Production af the new Gnome turboshaft engine
is planned to starl during 1939, and for some
months now extensive work has heen under way "
at the de Havilland Engine Company and at a
number of mujor sub-contractors to ensure that
manubfacture proceeds according to schedule.
The photogruphs on this page illustrate some of
. N the facets of this concerted efforc.
Dovelopment testing of the Gnonme way initfated towardys the ond of Auwguse and s ) el
praceeded ar a _.Irl.fj.’.l'.l patce shtee then. The engine 45 shown heve on a specially modifived
fest bed at the Engine Company’s Test Extabiishment af Hatfield, The engine cachaust
ix ducted away af the Sodom right-hand corner of the pietive,
|
The pewer developed by r.l’u: (jmm_r:' cluring rest vl 15 absorbed byoa Heenan Amnng the sigpliers of Hght allay castings to the Ghonie
ﬂm"_ﬁ'ﬂur.’r: weater bj'mfin, via e .r.l.l.frr'.rn@';fmr-' .\‘rf,rr—-:{uu N Evarbox — e cormecting are . Stone & Company (Charfron) Lrd. Thee oif sy fn
-""r_f”.”'ff“"'f Buetween thiv amd the rear of the engine iy apparent at the centre af the showr hepe being cast i mageesiom alloy al the comparny’s
pictire, faenedy. The mowlder ao e feft 5 placing dried sand tores
frite @ sl mowld peior o the casting being poured.
F'Fr_-' Freme r'rrrrflu'}':- easing iy a caseing fn magnesinm alfoy e Kent Alloys Led., and it @5 shown heve (belaw, laft)
being powred, The three headers and risers are necessary to-obtain o high guality casting, free af chiffing o
pavasity defeciy. Following eooling, the hard yand mowld is ehipped off (helow, centre), exposing the risers gnd
rners which feed che metal ro the caseing (el ). These are fater rempred.
&,
»

HEN the de Havilland Engine
Company comimenced the design and
manulactere of 4 turboshall version

of the General Electric T35 englne — the
de Havillond Gnome, de Hoavilland Propellers
Limited, who were enlled upon to design the
propeller equipment, were fced with several
problems. The rted power of the Gnome,
105012505 hp, s considerably less  than
that of any other turbine power unit for which
the Company s currently manulaciuring pro-
peflers: while certain piston engined Tall in the
sume power tange, it would be negeszary to
modily propellers desizned for these engines (o
incorpornte the latest safety features roquired in
turbine propellers,  Furthermore the vérsanility
ol the Goome makes the engime suitable or
many aireralt applications, Implying a wide
range of propeller dizmeters imvolving, in
all probability, more than one blade oo
sime. This same versatility s alst likely 1o
demand differing  propeller control  system
requirements, ranging from a simple censtant-
speeding and feathering system to one incorpor-
ating the Iotest blade-angle (beta)  control
system for ground handling and reverse pitch
Bperilion,

After o detailed investigation by the design
department it was decicded that, for niscraf
installations requiring propellers up to 13 feet
i dismeter, the most suitable configurntion was
o three-bladed propeller with o 2500-size root
The 3;2500:4 propeller 15 now o production for
the piston-engined Scottish  Aviation Twin
Pioneer aircrafy, and many of the components,
inchuding the sphit barrel, spider, dome, and
the pitch change cams, can be used for the
Cinome propeller, With regard to the possibility
of varving contrel system requircments, three
stanidards are envisaged ; (o) constanl speeding
pnel Teachering only, (b1 constant specding and
feathering with fised pitch reverse aperation,
sinilar 10 the Britannia propeller and (c) con-
stant speeding and feathering with beta contral
for all ground operation, similar (o the Yan-
guard propellers, The design is such  that
medificalion of the simplest of the three
propéllers to either of the reversing standards
cian be achieved by the addition of extra
COmponRents,

Certain items we commen toall  throe
stundards, including the hlades, barrel, spider,
pitch-chonge cams, mechanical and hydraulio
pitch locks, spimner and feathering pump, The

Propellers tor the

de Havilland Gnome Engine

de Havilland Propellers Limited have wnder design,
eguipment catering for a wide range of applications.

Blades are of solid aluminium alloy with a
rectanguliar planform: the diameter and blade
width will, af course, depend on the aircraft
reguirements. The spinner is constructed (rom
light alloy with fibreglass blade seals, and the
[eathering pump s an cxisting production
model,  Electric de-icing 15 provided for both
bladey and spinner by means of henter mats,
while propeller ropam, and phoase synchronisa-
tioneann be provided in muolti-cngine applications
in the interests of noise reduction. An impor-
fant feature is the restriction of the use of
electrics to de-icing, synchronising, & secondary
means of feathering and the provision of certain
warning lights,

The Constant-speeding
and Feathering Propeller

In the simplest version there ure no remoyihle
slopy in the pitch-change mechanism and the
pitch range lies between the fixed flight idle and
feuther stops, This s similar (o piston engine
practive and s possible because the free turbing
rype of enging does not regquine the propeller to
be in minimum pitch for starting purposes.
Included in the pitch-change mechanism are
two important safety features which lock hlade
pitch i the event of propeller or engine mal-
function, thus preventing serious  propeller
overspeed ) these are a hydraulic lock, consisting
of o springloaded valve which is immediately
responsive to foss ol control  pressure and
which traps the oll in the propelier dome, and
a mechunical pitch leck which is responsive to
propelier overapged as well as control pressune
loss, The mechanical pitch lock consists of
twir rings with mating michet teeth, normally
held apart by hadraulic control pressure; in
the event of propeller overspeed o Ayweight
tvpe of governor in the propeller, responsive (o
propeller overspesd from the datum seiing,
rontes the contral oil 1o daing the lock engages
under the action of multiple spricgs. The lock
15 50 designed to enable the propeller to move
townrds coarse pitch but not towards fine when
it 15 engaged: thus it is always possible to
feather the propeller after engine or propeller
{ailure.

I'he propeller controller s mounted oo the
back of the engine reduction gear and contains
the conventional Myweight type ol governor
and control valve, and an indepencdent ingrease
pitch valve operated by an electric solenoid
which con be used a3 an alternative means of
feathering; mechanical fembhering is achieved
by & control on the head of the governor inter-
conpected with the engiive condition lever which
lilts the control valve 1o the Tull increase pitch
pasition

The Prapeller with
Fixed-pitch Reverse Operation

In the fAxed-pitch reverse version the fixed

flight-idle stop is replaced by o mechanical
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milti-latch type of stop which is withdrawn by
an independent oil supply from the controller
on landing, thus sllowing the blades to ga into
reversg pitch; the pitch-change mechanism of
the simplest version has been designed 10 accept
this stop mechanisim without special modifica-
tion,  Blade switches operate indicator lights in
the cockpt 1o show when the blades are below
the mechanicul stop, ond also energise the in-
crease pitch solenoid should the blades move
helow this stop in flight, Cams on the head of
the controller, operated by the pilol's lever,
wilthdraw the Might-idie stop and override the
maln control valve for reverse pitch operation;
variation of reverse thrust o obtained by
variation of fuel fow

The Propeller with Beta Conitral

I the beta control version the pilot’s lever is
used too sehect, below the flight-idle position,
beti control and to schedule blade angle any-
where in the range between flight idle and full
reverse. In addition to the step-removal cam
on the heéad of the controller a further cam over-
rides the governor mechanism and causes
digplacement of the control valve 1o increase or
decrease pitch as required, whilst at the sane
time o [uel governor on the engine ensures the
correct Tuel flow for any given blade angle, As
Bliacle pitch chianges o blude-angle Teed-back
linkage Irom the propeller moves o lollow-up
cam which restores the control valve to noutral
when the scheduled angle is reached, The maln
advantoge of this system is that precise control
ol thrust, elther positive or negalive, from ight
icle to full reverse, is available to the pilot for all
ground maneuyies

The high power/weight mtio of the Gnome
engine renders it particularly suitable for air-
craft designed for short or vertical take-off and
landing, Propellers fior such aircrult differ from
those Tor conventional types i thol they are
required to produce very high throst/power
ridios af very low speeds, and this in turn im-
plics large diameter propeliers. For diamelers
in excess of about 13 feet it will be necessary
from strength constderations (o ingrease the
blade. root size, anmd design investigations are
in progress o deline suitable propellers up to
1h feet in dinmeter. In addition 10 large dis-
meters YTOL and STOL aircraft generally
demand mechanical limkage of the propellers &0
that they are all operative even in the event of
foilure of one or more engines ; this ensures that
power failure is not followed by loss of control
of the aireralt by reason of the Harge asym-
metric moment which would result [rom the
total loss of thrust from one power plant
The problems of the design of a suitable
propeller contrel system for such  adremidt
demand a new approach, and much progress
has wlready been made towards evolving o
satisfactory syslem.
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Mechanised Control

of Aircraft

T the present time industry is seeking more
and more systematic and detailed plan-
ning to control all activities involved in

the manulacture ol products,  To cope with
this problem, @ very substantial st is usually
reguired, especially if a wide varkety of product
types ure being manufictured simultaneously,
This situation is Turther complicated by frequent
changes 10 progrommes.

To cope with these problems without a
prohibitively. large stafl and with o reduction in
the time involved, the possibility of mechuaniza-
tion wasesplered and developed by de Havilland
of Canada. In order {0 make the new system
operate, it was necessary (o depart frem the
wsual * Key " {indenture) progromming, and a
new  Block ™ oand * Par-Division ™ system
had to be introduced.

Reguirenients

The main purpose was 10 create a- system
where the regrouped information could easily
b processed  mechanically to obtain  the
following:

!, Continuous, uninterrupted &nd repetitive
production througheot the Nk of the pro-
gramme 25 long as this could he reconciled
within the maximom admisible fiow-time, Tate
of delivers being the deciding factor,

2. Flexibility, 1o put programme chilnges
inter effect in the shortgst possille time,

A, Individwal, even shop-loading in cach
shop iovolved in manofacturing, with the
passibility of apalysing machine load figures,

By GEORGE BIANCHARD

and correcting them whers pecessary for man-
power stabilsation,

. Ability o schedule every operation of
euch part, or assembly, of the aireraft throogh
its entire manufacturmg cvcle, without the
necessity of considering, at the time of each air-
craft batch relesse, breakdown relationships
and operation sequencing conditions, part by
part, or asscmbly by assembly

F. Manufacture of ‘spare-part reguirements
simultaneously with aireralt production require-
ments, in-economical quantitics, and having
sparc-parnt requirements ready at the earliest
possible date, therehy enabling the scheduling
department to give binding dates against any
spares sales orders, quickly and efficiently.

&, Individual weekly programme lists, show-
ing each shop's weekly volume of work to be
achicved,

7. The supply of follow-up lists by which
any job could be guickly and easily located in
any shop during its manufacturing cycle.

&, Lists of sub-contracted parts for prodoc-
tion and spares and their reguirement dale in
the plant.

Data to be eorporated
The bBasic data to be incorporated uniformly
e ench LHB.M, card had to be decided upon,
to enable the equipiment to produce docaments
These data are as follows:—
{a) Purt number of the finished part, or
assembly,
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Production

(&) The quantity tequired for one aircraft,

(¢} The code number of the component in
the construction of which the parl number is
used, called horizontal code.

() The girerall bvpe in which the part num-
ber g used — common to-all sirerafl, common
to all L-20 nircralt, peculiar to LS. Army air-
craft, peculiar o LLS.AF, wremaft, or peeulior
Loy civil nircrafl,

{&) The part=-division code of the part number
— detall, sub-ussembly, ete.

() The feeility code of the part number,
denoting whether it s manulactured in the
plant or by a sibcontractor, In the latter case,
information s incloded regnrding responsibifity
for supply of material,

Note—Codes under (¢f), (¢} and( ) grouped

together, are called * General Code™

() The shop and maching code, indicating
where the job s to be performed.

(h) The set-up time 0 minutes,

{1 The runming=time in mingtes and tenths
of minutes reqguired for the specific operation
for one part,

1) A Tour-digit sequence code, the first two
of which denote (he sequence position of &
specific shop out of the total number of shops
involved, The second two digits are control
factors 1o check the number of punched cards
invalved for the same part number and their
control for the required sequence. For practical
wite, this code 15 called ** 5,15, code — Shop
Rotation Scquence,

(%) Previous shop code, denoting location of
the operation preceding the one in guestion.

() Mext shop code, denoting location of the
operation fellowing the one in question,

With the above information in cach punched
curd, evers single operation of a part beinz on
i separate punched card, all steps can be per-
formed and a final resull reached.

Information Chtained

Some of the t¥picnl procedural steps give
ability to reproduce !

All or part of the kev-punch basic informa-
tion in list form, for checking and verification
purposes: or; o interpret the existing holes ina
card into typewritten Informalion on the sume
card, For the same purpose; or, to facilitate the
extraction by sorting of certain cards having
the same. common informition Key-punched
intor them in the same location from the rest of
the cards which contain different information
pertinent to the same question; Lo facilitate the
mltiphication of the one-aircraft-off quanticy
of euch part mumber by the required number of
wireraft to be produced; and forthermore,
te odd to this result the quantity of gpane
parts required in order (o ge todal number of
parts (o be scheduled ; to multiply the allowed
time for one part by the total of parts required
for a certain bateh relesse; and 1o add to is
result the set-up fime, i order Wy arrive Bt
loading figures,

Some further typical steps alfow:

Cards to be put into parl-mumber scquenoe
ard, within part number, Into initial processing
sequenes: segregation ol detail parts, sab-
assembliés, iind major assembiies [rom each
nther; sorting of cards ol different aircraft
Iypes. into separate decks; removal of sub-
contract items  from the balance of parts;
isolation of all cards representing vperutions
done in a certwin shop and oo a4 specific
miachine from the rest of the cards: extraction
of all parts and asemblics covering the con-
atruction of @ given component From parts and
assemblies which ore wequired for another
cumponent ; segregation of sub-contract items
for which the sub-contrictor supplics his own
imaterial from sub-contract items for which the
required matecial s supplicd (0 him, by the
prime comtraclor, cie,

All of these steps have Lo be considered for
the establishment of o coding svstem, that s, o
decide what code pumbers 1o use, how many
digits towse, in which position to use them, and
whal the codes represent to cover all the
required basie data. It muest be decided whit
coded information will be loecated in each of twe
80 available card colunins, keeping in mind that
u sufficlent number of card columns kove to be
kept apen for operational caleulation purposes,
It is important, tog, that codes be sufficiently
simple (o be easily deciphered by all personne]
using the documents.

The eoded daty is then fed through the
LBM. equipment to produce the required
document.,

It is obyvious that specific procedures are
applied 1o order to prodoce the requited in-
formation in the form of u final, usable
document,

Master Schedule Lixvting
This containg every finished part number,
within the required part-division. Each opera-
Lion 35 listed in the inftlal processing sequence
within the part number, The figure shown in
the Butch quantity column s the one-aircraft-
off guantity multiplied By the cocfficient

appliceble, correspanding to the aircraft tvpe,
for the batch release in guestion, The batch
target tHime column will show unit target time
muftiplied by the one-gircraft-off quantity,
and afso multiplied by the coefficient applic-
nble, corresponding to the aircraft type, for
the batch relense in question.

The scheduled week nomber column will
show apainst each operation of each part
number the weck number in which the work
has to be performed on the Friday of which
it has to be completed. Tn the case of
part being marufactured in several subsequent
shops, the week numbers shown must progmess
in the same sequence as the operations shown
on the process,

Weeldy Shop Programme Listing

This document will show scparately, for each
week number involved in the batch Aow time,
all part numbers in numerical and alphabetical
sequence having operations scheduled in the
given week for the particular shop. In other
words, agninst any specific part number in the
shiop list, we will not necessarily find all opera-
tions as listed in the master list, but only the
ones which are scheduled 1o be performed by a
particular shop in a given woek,

In order to focilitate the follow-up problem
of the control personnel in a specific shop, ench
listed operation shows the prévious shop, the
next shop, where the work s coming from, or
where the completed work must go.

By checkimg the total of the times Ioaded into
i given shop, week by woek, resulting rom - thi
totuls of all ser-up times and batch tareet times,
wi will find that they are equal to each other
with respect to each of the weeks invalved in
the flow time for thit batch,

Oiher Uses

The documents mentioned are only two ol a
sertes which are obtained.

A similar mechanised system has been in-
stalled and s operating efficiently for the
esteablishment of Bill of Materials. Here again,
it had to be decided what a hill of material
should comtain in its finel form, namely:

(1) Complete definition of the material

required,

(2) Total guantity which will cover the

reguirements,

Due to certain mechanical limitations, it was
apparent from the beginning that the descrip-
tion or definition of & considerable number of
materials would be too cumbersome Lo carry
and would have 1o be coded for operations)
purposes, and then mechanically decoded at
final listing time.

It nlso appearcd necessary 1o indicate the
quantities of raw materials required for the unit
of u finished part in inches; square inches,
ounces, efo,, as basic data and 10 transform
these Initial measurement units at bulking time
into firal measurement units, 1e., feet, number
of sheets, pounds, cte, Also, asa basic require-
ment, the system established had 1o be able to
show all materials required against  every
finished part number or assembly numbar of
the dircralt and flexible ecnough to list all
finished pirt and assembly numbers which do
use the same material, and m what quantity.

Conclusion

These systems are operating successfully and
enable DUFE Canada (o prodoece mechanically
the major part of all information required in
this field, in document form, using LH.M,
equipment grouped aroand the 407 Tabulating
and Calcolating machines,

Theay have shortened considerubly the time
required to cstablish schedules, loading, control
documents, Bills of Materials, et as well ns
reducing  greatly  the  different contrel  and
follow-up personnel reguired previcusly,

The above systems are comstdered as 1 muagor
benefit to the organisation,

Na groblem is foo great or foo swmall for the 1 BM. Tabulator which livee, prints and adds reports
datar. Explaining some production control paint is . Blanchard (thivd from lefr), Praduciion Control
Manager, de Havilland Aiverafe of Canada Led,, author of thiv article,
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New York’s

Jetliner

Restrictions

Comet’s Take-off Weight, Range and Payload unaffected

hours  before BOAC, inougurmted

regular trang-Atlantic Comet services—
the Port of New York Authority publicly
authorised jetliners 1o use the International Air-
port at Idlewild, The permission was subject
to o number of restrictions, all of them designed
tosaleguard the amenities of the neighbourhood,

That the Comet can casily meet all the
restrictions imposed by the Port ol New York
Authority (which répresents ong of the most
noise-conssions communities in the world) and
the fact that it does so without less of ronge or
payload are obvious sources of satisfoction o
intending Comel operators  throughout the
woarld ; most of them face similar problems (oo
preater or less extent,

The Port of New York Authorily rolings are
quoted verbatim at the end of this arvcle,
Bricfly they amount 1o;

(n) A preferentinl runway systen

(b Take-off weight and technigue e be such

H midnight B.5.T. on October 3 — a fow

that & height of 1,200 feet is reached over
the nearest residential urea

o) Power to T reduced before over-fving

buili-ip areus,

What these repulations mean to the Comel
can best be understood by discussing the air-
craft’s take-off snd climb performance wl
mximum all-up weight (138,000 |b.) in rélation
1o each of the runwavs available for jet airfiner
aperations, The map below shows the favout
of the ranwiays and the prosimity of dense urban
NFeis..

Ruriways 22 aned 25

With zero or light winds, or when the wind
B in the south-west quarter, the Comet would
use runway 5. Fig. | shows the line of this
runway (o be over the sea and there are thus
no nomse problems,  Allernatively runway 22,
which is in line with community “ A, might be
used nd it s then a simple matier for the pilot
o make a gentle tuem of 30" 1o the right to
clear the ure,

Ench of these runways is 5,000 feet long —
more than enough for o miaximum-weizht
take-off under any condilions likely 1o bhe
enoountered,

Reupways (3R and 311

If the cross-wind component on runways 25
and 22 exceeds 20 knos, then runwavs 138 or
JIL are uzed, the choice being dependent on the
direction of ¢riss-wind,

N runwity 13R s used then the line of Alght
i5 towards the communities marked 8" A
steady 13 banked turn o the right, through
1207, however, enables the sireralt 1o avoid the
area completely, In any event the neirest
houses are some 34 miles from the start of
take-ofl and 0 straight-abesd climb on a hot
day (8°F, — into wind component 20 knots)
would By then have enabled the Comel 1o
attiin 1,800 feet, using the procedure laid down
by the Port of New York Authority which calls
for a reduction to climbing power before over

fellewited International
Abrport, New York.
Thin skefoh=map sienis
the  proximity of e
bailt=ap  wreas wiidch
srrvainnd New York's
Ttaviuntional Airpos
o three sidex.  The
Comet hae o difficulty
in meeding  the
PNYASE yivingent
maixe resufitiong.

JAMAICA BAY

'!f/l‘!

flying built-up irens. This altitugde 15 half as high
again as the Authority’s minimunof 1,200 leel,

IT runway 31L is used (when # right-hand
circuit is in Torce) the pireraft must pass over
the community marked *C"— approxim-
ately 24 miles from the start of take-off. With
a 2reknot headwind ond  maximum all-up
weight of 158,000 1k, the Comet would, in
theory, be at 1,100 feet at this position on o hot
day (80°F.); on astandard day (60°F.) It would
have reached 1,300 feet. However, practical
operating experience al Idlewild shows that
the combingtion of an 80°F. air temperature
and & #lrong down- or cross-wind component
on runway 25 are unlikely eventualities,

Rurwery 07

If the cross-wind component over runwivs
I3R or JIL exceeds 20 knots and its direction
i downwind on runway 25, then ronway 07
must be used. Once again there 15 @ community
(rmarked ** 13 ") ot a distance of approximately
24 miles, The Comet would thus be at the
aleitude indicated in the previous pargraph for
eumwaty 3L, 10y, however, entirely practicnble
to nuike a steady 157 banked turn to the right
throwgh 1807 and. this makes it possible o
avoid everflying the built-up area,

Conelusion
One remate contingency alono — g strong
downwind component on runways 22 or 25,

between the hours of 10 pom, and 7 aum,
(P.N.Y. A, has ruled that jefliners must use
runmways 22 or 25 between these hours) can
affect operstors, B.OAC., however, schedule
their ™ew York-London Comet 4 [ighls
outside this period, Cancellutions or defays on
this account are, therefore, most unlikely.
The Comet's good power/'weight ratio and

low wing loading confer a ranway and climb
performiance umequilied mmong jet nirliners
and better than many contgmporary pston-
engined mirfingrs, These qualities cnable
easily (o meet the Port of New York Authority’s
restrictions without [oss of range or payload, 4
fact which is being proved in practice by daily
Comel 4 operations,

1, The Comet will use Runway 25 asn rn||||.|l|||r|ry
preferential runway For take-offs in zero wind gondi-
tioss anad foe all wind condithons which will produce o
heddwiend camponent during inke-ofTy in this FUw Y,

revvided the crosswind componeni does nol excesd 20

MOes,

L. Runwoy 21 may be wed lor tke-offy in Hea of
Runway 25 in which case the pilog will make @ right
turm g wonn as practicable after tnke-off auificlent 1o
meold flving directly over the communliles which are
In b ddirect line with the ranwiy.

I I the event that take-adfa cannot be made on
Murwnys 250 22 ander the condickony set forth in (1)
wod 420, then, and anly in thot event, Rumwasa | 3R,
BL ond 7 will be used wnder the Tollowing
cenklitinng .

ta) For tnke-offa en Banway 130, the pllon wdil
make a tarm tivthe right s spon after tnke-off a3
praciicable, such turn 1o be made with approxi-
matedy 13" bank. In additon, tking brto ecount
wind and iemperature conditions, take=oT from
Kunwny 17R will be so planned and conducied
gt the adrcralt will net |1:ﬁ OV ENY COMOELRAILY
wmderlving the Mghn patly atain glitude of less
thun | 200 [eet @il the pilot will ohierve the

inmng procedurss set Torth in (51 below,

i) Take-olls on Huaway 3TL will be so planned
and condocted, jaking inld pecodnt wind wnd
temperature conditions, that the aircraflt will
not iy over wny comumunity underiying the

MNEW YORK'S JETLINER RESTRICTIONS

flight path at an altitwde of less than 1,260 feel
and the pilet will observe the plloting pro-
vedurns st forih I £5) belgw,

For inke=o0iTs an Runwihy ©OF, the r.||I|1I well|
maks i torn to the right as soon ilter tike-ofls
n&# practicabli, such fum to be made with
ipprogdmaiely 157 bamk. 1n oddition, tiling
into sgeonnt wind and tempeniiure comliinns
tolpe-offs Troin Ruisway O0F will be ao gl ne
nnd condusied 1ol the akrerall will aot Ay over
any community underlving the fight poth ot an
altitutle of less U !.fﬂl’]‘f’eﬂ anel the pilat will
aluesvie the pllating proceioes sot Forils o 15)
belaw,

A, Mo tmke-offa will e mide on nny sther nenwiys
wlthisit specilic permission,

5 Al wike-nfls in 3 . IIhI anidd 1¢) phowe will ke
miighe using the following pibocing procedures @

Initinl tnke-off will be made with a powet setting
of B0 ropeem, and 20° fLap.

Adrcraft will be nllowed to pccelerme Vs - 15 knns
during climb, and fhe pilor will madmain tis specd
1o ‘the best of hia abilicy wotsl be has réached the
wommunilees adjoining 10 pirpore.

It prior foar P P vhing the nearer boundories
of communitigs adineent ot airpors, o8 defiped on
Chart Mo, MY A-3967, the pllot will effect o power
reduction 2o 7,150 rpuan,

& Toke=zlTa during the hours betwsen 1 pom, wind
T o will be mnda on Runways 25 or 22 ol

it

A Portable Cable Tester

¥ RO R—

E HAVILLAND Propellers Limitod
have produced o cable test set which
< provides, in easily portable form, the
facilitics for checking the continuity, and misula-
tion of multi-core cable looms hitherte available
only in el or cumbersome equipment. Al
though initially designed (or checking electrical
systems naireralt, the unit is of particular value
inanmy Lype of instollation where cobling i
already In ploce, or where the cable runs are in
confined dpaces ! its applications thus extend 1o
muny types of industry, including shipping,
railwiys, mining, commmunicationy systems arnd
lfactory maintenance,

Either 4 continulty or an Insulation check
e be carried oul from one end of @ cable run,
111::_ far end being terminated by o small unit
weighing léss than 10h. (2235 gm) A test s
initiated by @ press button and the instrument
automatically selects cach wire In turn, The

The cable rester, fo-
pether  with 23y
topder and  fevming=
flom  wnits, extension
bl and héoddser,

identification  of the
core undergoing. test
is mndicated m oo win-
dow whichis illuming-
fed by ooored light if
lailure occurs, in
whichcase the selector
stops gt the Taolty
wore, Successlul com-
pletion of a tést
sequence 15 indicated
by theestinguishing of
e y a ‘d noseparste indicator
lamp.

A single ouller from the test set com bo
adupted for use with any cable by means of 4
suitable coupler supplied against the customer’s
requirements, In the case of 4 connector having
& multi-posiion keyway (e.g., Plessey MK, IV)
the coding is checked by o clearly marked
movable kevway on both the coupler and
termination unils.

To enable long cable runs to be fested in
eonditions where the termination unit s more
conveniently attached by o second operitor,
anintercommunication amplifier isincorporated
in the instrument, connection being made via
the cable under fest, Standard service style
headsats miy be uaed,

When this svstem §5 in use the operotors
receive an additional audible signal ad cach tést
is made and can distinguish when a cabie fuilure
is detected,

205

In its portable form the cable tester s
mounted on a strap which can conveniently be
used either as & neck sling or o carrving handle,
Power is supplied by a lightweight batteéry of 4
type having no [ree electrolyte, and of suflicient
capagity Tor about sisteen hears of normal nse,
Couplers and termination units can be carried
in pouch-belts, For difficolt situations, where
aocess (o the cable to be tested is limited, an
extension cable can be used,

A charging unit-can be supplicd with the
test set, Internul regulation of the unit ensures
thot in four hours the battery will be fully
chinrged, vet there s no elsk of overcharging
however long the eguipment is lefl, Stite of
clirge Is Indlcated by o meler,

An AC. power unil is available oy a replace-
ment for the battery when the test st is in use
on the bench or near a mains supply,

|

The rest ser, shown fiere befng nyed to check an
electronic eontpiter, (5 of particular valie n any
installarion whoee cabling @y already v place.



Praviding Jet iranspore suppore fo V-homber movements 8 among he vival raley. played by the

BoA P Comer 2 ,-"flr'r'.’.

Air Chied Marahal! Siv Harey Broadbaess plloced the Videon, seen Jere af

Mafrodd. Lol Bramdheerst feavedfod by Comer. T combined force was o vonte for Riwdesie where
Siv Harrey war payving an official s,

R.A.F.

Muarshal of the Roval
Air Force Sir Permat
Bovle, Chiel of Air
Stall, inspeciy w
Camet 4.

Comet

Karnnavaka, Cevion, has been oo regular pory of call for
RAF Comets, Latierly, however, the Comer Reet has
fended T cotceRirare on Fﬁ'ﬂl-i'hl'n"h'.?.' TP BV CIeRES e el
Mo the  Midle East, o orecent operations one aiveralt
alane completed 93 i bones e 10 retuen sopties, wome
SO0 mrefles of vafeahle woprk,

2 Experience

Britain’y defence weods are dally expedited by
Transpart Comerrands Comets, This Comet s
e aver the Alps on s 1 1000=mile Journe
foo Saffshury, South Ausiralia. RAF, Comets
freve nadle the Lyveefans Soutly Australia fighs
i fitdle mrore than 24 howrs” fivfng tne,

The Weapons Revearch
Esrablishment  ai
Weamera  Isswed  this
Comegt 2 photograph
takarr  or - Edinburgh
Field, Salisbury, South
Australia.  The' kan-
garon in the  Bristel
Freighter  poundel,
however, provides the
oy elue (o the locu-
tion, Thix Cosmeet, Hike
eneh of  fs stable-
ey, has flows ci-
sideradly  move  thap
100 oy, s have
Hhe Cosrmet FA"s (Ghiost
enptne) of the  Royal
Canadian Alr Force,

Sew Vixen with four I H. Flrestreals,

Sea Vixen, R.N.

Pompey’s Contribution to Production

MH. Portsmouth plays o vital part in the de Havilland
Enterprise, serving the production needs of all the factories in
the de Havilland Airceall Company group; Tor example, many
large Comet sub-assemblies pre mude ot Portsmouth for delivery
to Hutfield and Chester, Tn onother part of the fnctory work is
going nhead on the building of stub wings for the Sea Visens now
coming off the production line at Christehuirch for service with
the Roval Navy,

One af the production Sea Vixens is now in the hands of the
Serviee Trials Unit at Yeovilton and its makers are confident
that it will prove o worthy successor to the Sea Venom.

The Sea Viken’s performance and monauvrability coupled
with o highly-developed. weapons system confers a high rate of
mnterception. de Havilland Firestreak armament ensures that
interceptions resill in Kills,

CARove) Bulldfing stuh wings for the Sea Viven.

(Left) DH, Portsmauh
— o seetion of the Machine Shap.



Passengery abonr o board  an
Avignea  Acrataxi Beaver on
sefieduled flihs from Bogefa fo o
remtote Houwmiain-lacked commin-
iy in ehe Colombian (merior,

They Fly Where You Want to Go

A Vigorous South American Taxi Service by Beaver

grpw.” That old saying aplly describes

the  stery  of  Asvianca  (Acrovias
Wacionales de Colambia), The * tiny acomn,”
an 800-pesos invesiment mitde by eight businesy
men of Harranguilla, Colombia, in 1919, 05
to-tiy o mighty oak ™ with capital assets af
20,000,000 pesos bearing an annunl barvest of
20,000,000 dollars, In addition, the pation as
n whole is benefiting from the swill, efficient
movement of possenger and freight which it
provides.

Avipnci  wad the produet of @ inspiration
and imagination, The inspiration was spurred
by the need in mountainows Colombia for o
guick, safe, efficient means of transpoctation in
gn ape when this kind of transporintion was
becoming more and more essentinl,  With
wilerways in the main too swift for navigation
gl with mouniainees and jungle-clad terrain
presenting insurmountable rosd and rallway
building problems, the enly pructical solution
wis to fiv. But in 1919, Tar many, the seropline
pg a4 means of irgnsportation was considered
highly impragtical. It was regarded a1 hest is
unigue wenpon of war or s oo slunt nmens
plaything,

e FRGM a tiny acorn the mighty oak did

Aulios P — Passengery bodved an Aerotaxi Beaver
ar a seall interior alepart for the trip fo Barran-
guitle, Ap e pare el sope will b Aviares
wairlimery . en vomde o New Yok and other
Soveign rentres,

by JAMES E. GRIMSHAW

Axintion had its beginning in Colembia along
the serpentine course of the Magdalena River,
The aircralt few between Horranquille and
Guandal, the chief Magdalena River poft
serving Bogota. The air journey, made with
pwn Intermedinte stops, took from dawn 1o
dusk — leaving the last stage of the journey to
Bogotn to be pecomplished by truin, During
1920, the first year of operations, twio Junkers
were used on the service, but only 20 travellers
were intrepid enough o make the trip by air
Cargo,  however — especially  newspapers —
wis carried on every fight.

AL the outsot, financial losses ond other
problems beset the young company: Yet despite
these, in 1922 the publie responded fyvourably
W 'n new sleck offer and it was possible to
expand the Meet 1o seven ulreralt, The innugura-

tion of one of the first airmeil services further

plirpeted public interest and when the nation’s
President, Setor Pedro MNel Osping, made use of
the airline, public confidence became wide-
spredd,

In 1948, with a well-established domestic
service linking Colombin's sixty-odd mijor
gities in operstion and an international service
connecting the nation with many of the World's
leading centres of commerce and  culture,
Avinncn  embarked on & pew  venture,
Aerotaxi, known affectionately as Aviancn’s
little brother, came inte being o serve those
areas which were too spursely  populoted
to justifv the ose of airliners or lacked the
facilities to handle them, The mew service
began aperitions with a fleet of gight four-seat
aireraft. Tt proved popular and in 1954, Aero-
faxi bepan replacing the Tour-sester pirceoft
with larger DHC-2 Beavers. To date Acrotaxi

has built its Beaver fleet (o 15, the latest aiverafl
Being delivered in October, 1958,

“Pon't #sk us where we Ty — tell us where
you want to go.” The Aerotaxi slogan aptly
deseribes (he company’s operition, While the
afr service Mies some regular schedules und s
especially important to the ronchers: of the
“Llanos™ or plan countey, Aerotax] Beavers
are wsed extensively by oil and mining com-
panics for caploration in the mountEinous
interior, and as flying ambulances they bring
the sick nnd injured out from isolated arcas. In
1936, when the Colombian Radio and TV,
authority began work on the establishment of
T.V. booster stations ueross the notion, Adro-
faxi Beavers were wicd extensively for sorvey
and to transport groumnd parties, their cquipment
and supplies (o construction sites,  Another
unigque Acrotaxi application is a ** purchase
service " for the convenience of the ranchers of
the plaing and people living in remote hinterland
wreas. Tis operation 3 both informal and
efficient. A Beaver pilot on one of the scheduled
routes observes o white sheet spread out on the
ground beliw,  He closes the throttle, lands
Beside the white patch onel exchanges o faw
words with o waiting rancher or ranch hand.
Perhaps a piece ol paper iy passed [rom hand 1o
hand. Then the pilot revs his engine, tokes off
and continues on to his destination, On o the
return trip he will lond agsin (or airdiop o
pireel) ot the point of contact,  As aerial
messenger-bov e may deliver 4 carton ol
cigtretios . ., o few yards of dress goods for the
Seforn ., . or possibly o onew  molor for
the purmp, Whatever the item, the chorge
for the service will only include the store
price for the poods plus the usoal freight or
express charges

Aprotasi operates 130 airports in Colombia
on seheduled service and the Bewvers operite
from every elevation melsding the Magdalena
Yalley, Bolivian Savhnsas on the north coast,
the wide Eastern Llanos, and in the most moun-
faincues regions of the imervior. During 1956 the
dircraft chalked up 20,310 flying hours, carried
B0, 542 passcngers, 940,000 1b, of newspapers,
217,000 Ib. of Ireight and 495,000 ib, of airmail,

Forthebusiness menand ranchersol Colombia
the name ** Aerotaxi ™ is svoonymous with the
word ** Economy ™. In the Eastern Linnos a
Beaver tnkes ane hour to trovel o distnnce that
wiopld tonke at least a month by mule or cinee —
the only alternatives to sirtravel, Experience has
shonwn that Aerotaxi ransporiation costs 40 per
cent, of the groond trnsportation cxpenses,
without counting the risks involved in the lalter
and the (inwe lost,

There are nuuy storles of air rescue in the
off-beit regions ‘of the world, One of (hese

comes from the Western Cordillera of Colombia
A prospector lay imjured on a high hill and a
large helicopler was unable to effect a rescue.
Then a Beaver was contacted, Guided by the
Beaver, a ground rescue party had to hack [ty
wiry throueh o dense jumgte bareier to reach the
scene, Since speed was essentinl iF the moan™
life was to be saved, the rescue team trovelled
light and the Beaver, in addition 1o reconnoi-
lring the ecasiest route and néling as guide,
dropped liguid foods, bottled in tyres, to the
ground pare,

Aerotax] Avianca has the largest flect ol
Beuvers in Colombin, The Colombion Air
Foree is sécond with eleven, then Acrotax de
Santander (n mountain jungle operation) |4
third with seéven Beavers and ong Otter, In
addition  to o these operators, the wersatile
Canadian designed and buwilt utility planeg is
wsed by a number of Colombian civil govern-
ment  departments such as Civil Aviatlon,
Colonisstion and Agricuiiure:

The first Beaver to Colombin went to
Acrotuxi de Santgnder in 1951, The alreraft was
purchused by Sefor Gonzolo Galvin, Tounder
of the service, alier it had been Righly recom-
mended to him by Dr. Octovip Androde, an
enthusiastic Boeaver-owner of Brazil.  Senor
Galvin built his Beaver fleet ap (o seven and in
1956 he became the first Latin-American owngr
ol an Otter,

Santander operates oul of Bacaramanga, in
Enstern Colombla,  In this region of dense
Jurgle snd high meountains, surfeee trivel is not
oy tedious and slow, it isextremely dangerons,
The natives arc often hostile and For this reason
il 15 necessary for land trgvellers to move in pack
mule convoys, Vehicle travel is impossible
since in these regions jungle trails gre the only
links between many communities,

Ciperiting oul of Bockramangs, Acrotaxi de
Santander provides a popular service for pros-
peetors, oilmen and traders, Expeditions that
would normally consume weeks of plodding
through jungles con be accamplished in hoary
in the comfort of o Beaver's cabin,

When Gonzolo Galviz underioek the estab-
lishment of his jungle airtaxi service he hogd o
hack landing strips oot of a very unco-operative
jungle. In some arcas the lush growth is so
rapnid thot ad fanding strip two hundred by thirty
wirds may shrink in a couple of weeks (o
Ralf that size, The aeroplane necessary for this
type of jungle operation needed to hove excep-
tional short landing and fake-off ability, wet
have cabin space lorpe enough to aocommodate
A prospecting group of four or five plus supplies
and equipment. The Beaver proved (o be every-
thing that Gulvin's Brozilian [riend had swid i
Wis,

T il
Hive of aegivity — A tvpleal dally Seeie at one
af the fumdfed-and-fifty Aovofaxi Afvparts Wl
petwork Colombia, There are mave than § 200
Regvery i world  service — mamy o Souel
America.

1 |
b BT a
Air yerviee for prospeeiony, raders oed offery
ke pravel in-Egstern Colembia’ s wild frungfe and
mnnntain regions, s provided by fhe Aevotexi
Sanrander floaf of sevew Beavers and one Citer,

Dessery coming hp!  Wiere soeface framsgon
takes daps and often weeks, aiv service from
Cofombla’s richly feértite mountain valleyvy beings
Sresh fewie andd vegerables fo the notlon's eities,

Avigwea Aevoraxi Beavers on o busy moriing,



Scintillation
Counter

An fmatrument for defecting
charged pavticles by the flashes of
feht they  produce  fn cerfiin

Decanning

Removal of the can from
Sl edemrent after ivvaeiation,

Maximum Permissible
Level

The reconmmended tppee it far the doge wiitcl
my b reeetied durine @ specifivd perlod by a
person exposed o leniung radiation over an
fhfolfiniie perid. Ko foar as (s knowe, o worid
person so exposed will saffer ne harmfil effecr,

Fertile Material

Ixatopes copalle of being readily transformed
freriy fissionalde  matevial By ihe absorption af
wentvoms, partfoalaly uraniien- 238 g Srarium-
232; sameties called Sowree wmateriod,

Knuclear Knowhow
Some definitions from the UK A.E.A.'s

“Glossary of Atomic Terms” Wrendered

by The de Havilland Engine Company

e e rils e as phospliers, ¢,
mapdithelese, thallium chloride

Self Absorption

S vadiarion from a source i abaorbed by che
maiterial itself luring: frs path Jrom inside the

sakrce too e surfoe this Js teveed self
ahsprpiion and can B sigaificantly important
Wit elifek bere emiters,

L D

Fast Reactor

A nucdleenr reactor i owhich most fissions ave
caused by meutrony moving with the high
specrly Hhey possesy ar the time of their Siveh
i fisston,  Sach reactors conralin Nirle or Ho
mcderator.

Pinch Effect

The effect of the aovociated mognetic feld Inoa
frad condweting an eleetvie cnrveht wherahy the

frax I constricted or pincled dnto @ maerom

central region i@ was previowsly diffased, I \(
oeeury i dischargy cgquipment sech as Scepire
amd Zera.

MNatural
Abundance

Refers fo the yelarive facrion
of cach different dofope of o
elesment  novmally  found in
nature, For example, H con-
sftttes the fraction (190085
amd D (or heavy  hdvogen)
constinntes the fraction OGNS
af the hvdroges aroms o i

Mt

Body Burden

Radivaciive marerial muay be absorded by the
Boddy and retaimed,  The roval qmoune preseit ar
any pime ix seld o be the fudy burden,

Inelastic Collission

e frewkich the streek sueléns iy excited or
broken up, o captires e ineoming particle,
fie, a coliision in which the pariicles do not
bewnee off each other,

=
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Pair Production

The comversion af a gamma ray Fito a pair of pavifcles —
an efectron aad & positron. This & an example of divect
conversion af cmergy i malier according lo Eisrein’y
equation: £ = pet, ool ocenrs when o g ray
poasses cfese fooa ks which appears fo et gy g
carmlyae far the provesy _—
K\'@Nﬁv
% B
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After Heat

H.';:F gemerated ina reactor after it has been st dowe,
which comes from the radicaciive subyanees formed i
the fueel elements (Le,, fisslon producs)

T
Binding Energy

Thie reral mass of the profom
and  pewireay which  ferm oa
RUCIEHY (8 Fredarer (e the oy
af the nwefeur, The difterenco
i oa measure of the energy
ierefing tho suelens together,
el aernnnd ol anergy wiich
st e swpoliod 1o o suclews to
case it freak wp,

A
bl

| - Scattering

Critical Mass

The minimiem it of fixsile
teterte eial veguived i a paviiculor
tipd af reactar fo sustain phe
cligin reactfon, I owill very
accarding fo whether a modera-
for ar reflector iv present anid
cralsf geetir in a popriv-designed
precess e o chericad plant,

Shell Model

A concepr that nwowtrens and
protons o micleny gy be
areanged o ghells oe favers
somewhal wimitar to fhe
efectron shells inan atom,

Monte Carlo
Method

A mthod rJ-:} solving complex
phvsieal problfemy, e g., hewtron
affftion proflems, by o series
of sraristizal experimenty. per-
Sformed by ppeliing mathe-
rratical PFCPUTANIN  FO ramioe
ienfers,

Fast Fission

Fission indweed by " fast ™ wewtvons;,  Ax the
finsion vhreshold i U-238 iy 12 Mel, thiy
etergy volue is wvially considered the lower limit
Sow fast fission.

Back

The emergence of radiution
Srome thar surface of 4 material
througlh which it entered, due
fo fex collision with and reflee-
then froms atoms fn the material,
Thiz principle i used in the
desiga ofsome thickness moupey,



The

Spectre

Rocket

Engine

On November 4 Mr. W. N. Neat, B.A., A.F.R.Ae. 5., Chigf Engineer of the Rocket
Division of the de Havilland Engine Company, presented a lecture, ™ The Spectre Rocket
Engine.” before the Roval Aeronautical Society at its Headguarters at 4, Hamilton Place.
An abrideed version of Mr. Neat's paper is given here by Kind permission of the Society.

ORK on rocket propulsion was begun
Wby the de: Havilland Engine Company

in 1946 almost exactly o vear aiter
the cessation of World War hostilities: in
Furope. For the first yeur or so aclivities were
confined larezely w a géneral appreciation of
rockel problems and techmigues and to an
assezsment of the experience which hed been
obiained elsewhere. At that time * elsewhore
meant almost exclusively Germany, from where
many technical Teports wereg then becoming
available,

In 1946 the policy in this country regarding
puided weapons was, la-5ay the least, obscure
arid the part which the liguid-propellont rockel
cogine was o play in that ficld, even more
abscare. 1t was nol surprising therefore that
my company, being. niready well  estab-
lished im the fAeld of aircraft  propulsion,
showld very soon tend to concenirate its rockel
propulsion efforis to manned arerall applica-
thons. They were encouriged in this policy by
the successful German vse of the Me. 163 and of
rocket take-off units fitted 1o the He 111, Ju B8
anil other aireraft. 1o particular, it was fore-
geen that the defence requiremonts of the UKL
mighl necessitate at an carly date the wse of &
fast-climbing rocket-propelled Rghier,

In 1947 it was felt that the uscfulness of the
Camet | might be restricted by ils margimal
take-off capabilities Trom Righ altitude wropical
aerodromes. Various schemes were considercd
o remove this restriction, one being the use of

built-in rocket units, and on the basis of (this
requirernent the Sprite assisted 1ake-off unit
was designed,

In veder Lo convince possible psers of the
practicability of rocket units for such a purpose
and to obtain some first-hand experience of
hundling them and thar propellents, teo Walter
109-500 units were lemporarily fitted 1o o
Lancastrian aireraft. Allogether eight take-offs
were carrfled oul and no features were revealed
which appeared to rule oot the entire practic:
ability of rocket units for civil aircraft.

Becouse of this sabsfaciory expericnce and
for various other reasons, concentrated hydro-
pen peroxide or H.T.P. was choson s the
propeltent for theSpritg. There wats an especial
regson for ils being used for thiz application
singe it pormitted so-called **cold ™" operation
with no combustion. Soch a simple syslem
seemed hizhly desirable for our first venturd in
rocketry, particularly as this was miended for
wse o aocivil atrcrall,

By mid-1951 most of the problems with the
umt had been sulficiently overgome to permil
take-off tests in the Comet (o commenes,
However, althouph the feasibility of the Sprite
was adequately proved by these rials, the unils
were never requircd operationally, since the
take-off capabilitics of later Comel variints
were proved by the use of more powerful main
engines.

Twey of Lhe Sprite wirts thus made redundan
were modified to permit the combustion of fuel

Figr, 1.—(h the Viekers Vafiont, the Super Sprite & contatued in an external navelle, one tncler
each wing, sitwared Between the main engine tail pipes.

e
Pl

with the decomposed peroxide, and these unity
ledl Jogicully to the Super Sprite which is at
present in quantity production for assisted
tuke-ofT on the Vahant. This engine in s
nacelle, is illustrated in Figure 1,

All this = by way of introductGon Lo the
Spectre, It s, however, very relevant since a
great dead learned on the Sprite and Super
Sprite considerably influenced the design of the
more advanced engine, For example, satis-
fctory expericnce on the esrfier units helped
o deciide the propellents chosen for the Spectre.
Both the Sprite and the Super Sprite provided
invaluable experience on material compat-
hility and the development of suitable solid
catalysts. Both units provided prior knowledpe
of test bed desizn and testing technigues, and in
the case of the Super Sprite, information on e
combustion  of  Kerosene  in decomposed
peroxide and the establishment of ignilion
Timats, elc.

Design Considerations

Even before work was bogun on the Sprite
and certainly concurrently with its devefopment,
thought wits given 1o the wse of a rockel enging
Lo pive supar parformance toi manned fghier,
ber years ago, it seemed thar until the goded
pround-to-air missile  had  attained sulficient
refiability there might be a period durmg which
wmmanned rockel Dehter G its development was
besun soon enough) would be particularly
stitable for the defence ol the United Kingdom,
Studies carricd owt indicated, as imdesd one
would expect, the attractiveness of the rocket
fighter with tis high Tate of climb especially to
high ahtitudes. These studies were extended (o
shinw, imitin s one would expect, how the tange
and duration [Emiations: of the purely rocket-
propelled fivhier could be largely overcome by
the vse of both rocket and pos turbme power-
plonts in the same aireraft. Similar stodies were
simolneously  carried out- by Sannders-Roe
Lid., later to be chiborated and extended 1o
form the integrated weapon philosophy of the
S-R. 177 mixed powerplant inlerceplor,

Degign studies were therefore hegun on &
suitable rocket for a manned fghter. The over-
riding principle for such an engims was that o
should conform as nearly as pozsible 1o acoeptod
proved aircraft engine standards. Above all, it
should be robust and relinble, even if that
meant, (o begin with at any raie, some resulting
weight penalty, 1t should be completely self-
contained and capable of repeated operation
during a flight and bave a developed overhaul
life, equivalent in number of sorties, to & gas
turbine engine. It should be controllable over a
wide thrust mnge, capable of strughtforward
installation, and demanding the minimum of
wention between Mights, Such then were the
hroad design requirements for the Spectre as
originally conceived in 1947,

The first major decision to be made was that
concerning the choice of propellents. A great

number of possibilitics were considered in-
chuding the wse of mono-propellents more
powerful than H.LLP., but the final choice was
so0n narrawed down 1o Kerosene as the fuel,
simoe it wats meadiby available, and in any case
would have to be supplied ' a mixed engine
aircrafl, and hguwid oxygen, nitric acid, or
H.T.P. asthe oxidant. (For reasons which have
been explained in a previous Gazerre article,
H.T.P. was eventunlly chosen as the prefered
oxidant —a choice which has never been
rerreiled, )

With regard to the sie o which the engine
shoeld be destgned, o sorvey was carried out
through the aiferaft industry,  The recom-
mendations obtdined varied over a wide mapge
from 2000 Ib. sea level thrust te 150001k
Estimates al the lower end of the soile penerally
implied the use of a rocket in an adapiation of
anexisiing aireralt or ina new ajrecall desiened
1o conventional standards, while the higher

Fig 2. — Diagrammmatic
lay=ont of the Spectre
- B Spe ] in the form in
wihich- &y first van a5 a
enmplete Wil

value usually caincided with the sdea of a pure
rockel mterceptor with a very high climb mte
and ulimate speed bul with o very short
endurance

Az oo oresult of this survey amd our own
thoughts on the matter it was decided to design
for a seajevel thrust of 3,000 Ib. witha possible
later uprating of the enzne to 10,008 b, The
amownt of throdtling required depended o a
large exlent on s apphcation; it seemed that
un ¢nging for an all-rocket aircraft woold
require throltling over a wader range than if the
rocket were to be used in partnership with a
gas furbine. In onder Lo cover all cases it was
decided that initially the Spectre should be
capable of throttling down 1o about 20 per cent.
of s full thriest mting bot with development
to i lower limitat a fater stage,

Iaving decided the most saitable propellents
and thrust ratmg, a decistion was then made as
1o whether the necessary throst variation could

Fig. 3. —Pori=side view of the Spectre D Spe |
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be obtained with a single combustion chamber
or whether multiple chambers, cach operaling
over 4 more restocted thrust range, would be
roquired.  Propetlent  consumption  at  part
performance would certainly be beller with
multiple. chambers (1hough negligibly so at
grent altitudes) but design lavouts showing the
nest of pipes and complicated contral svstem
resulting from such an -arrangement convinced
us that & single chamber capable of operating
over thecomplete thirust range wonld be simpler,
lighter, more compact and reliable.

The question then arose as to whethier this
should be fed by & convenlional, sepuarale,
turbo-pump  mrmangement  or  whether  we
should emplov the quite radical low-Iosg or
“toppmg " turbine scheme inowhich the turbime
cxhaysis into the combustion chamber. This
Jatter schemie hod the potential advantape of
higher overall specific thrust since the turhine
exhavust was oot cjected overboard with little
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or no propulsive effect. 11 also led to a compagt
arraneement of engine without b separate tur-
bing exbaust pnd with a solid backbone on
which control valves and pear could be conven-
iently hung with the very minimum of frame-
work, Fundamentally it led to an essentially
safe ignition system sinee o steamy Mow frem
the turbine would constantly purge the combus-
tion chamber of any Tuel that might be left
there unburnt.

Om the ather hand, it would result in o rather
inflexible arrangement since the furhine and
pumps could not be easily removed rom the
Iead of the combustion chamber and disposed
elsewhere.  Furthermore the turbing. must
inevitahly work at i high pressuee, grearer than
thut in the combustion chamber, snd (his
would necessitnte o difficult seal adjacent to the
turhine disc {o prevent high pressure gas lenking
down the pump drive shaft. On balinee it wis
felt that the advaniage of the low-loss svaiem
more than outweighed s disadvantages und
the design of the Spectre proceeded therefore on
these lines,

Considering the combustion chamber, ot one
stage in its design 40 was cooled with high-
pressure H TP, delivered from o single pump,
runming &l turbine speed, The chamber was
anchared at s forward end, and in order 1o
allow Tor thermal expansion the rear end was
free 1o slide in the surrounding coolant jicket.
Wilth the coolunt pressure higher than the
combustion pressure this armangement imposed
an excessive combined buckling and tensile

Fig. 5. —8Sectional did-

gram of the Speefre
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loud on the nozele throal section, To over-
come ihis the enging was re-schemed 50 thoat
the HLT.R, was pumpesd up to prédsune it Lwo
stinges, passing through the coolant jacket at u
relatively low pressure before passing into the
second stuge pump, This resulted in very low
combustion chamber wall stresses bai of course
complicited the design of (he geurboy mter-
posed hetween the twrhing and (he pumps,

A contraet for the Spectre was received from
the Ministry of Supply in mid-1951, although
popredt deal of preliminary work had been
curried out before this. The rig testing of long-
life calnlyst elements began enrly in 1952 and
of mechanical components pbout three months
later. FFig 2 ifustrates the engine &8 it fimst rian
as i complete umit.

A stoindess steel chamber was wsed, located
as alteady deseribed, at s foreard end. To
pormit ensy inspection nnd replacenment, the
chamber was quite separate from the Hght alloy
coolpnt jacket into which it fitted. Helical
vanes were mnchined on the outer wall of the
chamber 1o direct the H TP, fow, and o two-
picce filler block was elomped over the vanes
i form rectangular coalant  passiges. The
HT. P, Aewed forword over the chamber and
was faken out at s paint just afl of the tarhing,
Fuel wos ingected throigh three banks of injecs
tors arramged ol | 200 1o each other, Each bank
contained fifteen swirl noeeles, and by a
spitnble valve it was arranged that these would
be brought inte action progressively as thrust
was moressed. A1 Tull throst about half the

folal HT.P Now was fed  directly into the
combustion chamber through three cvlindrical
stlver catnlysl decomposers interposed hotween
the bunks of injectors. The remainder of the
H. TP, was [ed through the turkine which was
of o single-stage impulse tvpe, running at o
macimurm speed of 13,000 rpom, This wos fed
from an arnular deconmiposer through a simple
nozele ring giving partial admission. From the
turbine, a shaft passed throogh the annular
catulvat pack to & gearbox on the fronc face
of which were mounted the Kerosene pump and
the first and second stoge peroxide pumps, run-
nirg st 20,000, 7,500 and 13,000 rpom. respec-
tively. The main drive, the gearbos and the
pump shafis were ol run on conventionil bull
and rolier bedarings, lubricited from on oil
sump at the base of the gearbox, Forward of
thie Lurbine was a complicated gland preventing
stearn leaking imto the gearbox, The pumps
were of o very simple epen-impellor tvpe witly
twin tangentinl diffusers, and an arrangement
of multiple seals to prevent kerosene or H.T. P,
leaking into the pearbox. Ao mounted on
the front face of the gearbox was n centrifugal
Myweight governor similar oo propeller con-
stanl speed unit. Fig. 3 shows o side view of the
engine,

The engine was controlled by nsingle throttle
lever which varied the governor dotum serting.
This passed ail imio or away from o servo
eylinder in which a piston varled the Bow of
H.T.P. 1o the turbine decomposer and hence
the turbine speeid.  Linked with the povernor
contral was a fuel control valve which stoged
the Aaw of Tuel into the banked injectors, the
porfs on the control valve being designed to
maintain oomope or less constant overnl|l mistune
ratio over the whole thrust ringe.

The poverpor was intended 10 maintain o
required turbing speed even in extrene condi-
frona such ns IF the fudl ran out and & sudden
logs of chamber pressure (nnd hence turbine
back pressure) occorred, As an added precau-
fion mn overspeed vilve was fitted, this being
desigiied 1o shut down the Mow of H TP, to the
urbing on the advice of on excess pressure
signal either from the coolant jackel or from
the seeond stage HUT.P. Pump,

Bench Testing

Aldthough the use of a low-loss turbine system
produced an lntegral arrangement of engine,
the Spéctre was surprisingly nmenable to step-
by-step testing, Huoving ndividually rig tested
the pumps, valves, turbine seal and starting
svater, the nest stage wind 1o tike the lurbing
decomposer without the turbine or genrbox
and to run it on FLUTP, from pressurised tanks,

This was in order to check the distribution of
peroxide into the decomposer and s de-
composition eMciency, After thiy phase T
been satisfactorily completed, the turbine gear-
hox angl pumps were fitted and the turbine was
rum agiin from pressurised tenks with the
H.T.P. pumps rusning on water, and the fuel
pump on keroseng,  Too simulate  different
chamber conditions, throttle plates  were
bolied 1o the casing downstreans of the turbine
to give il varving back pressures,

After this had been done the turbine wag
then run from the engine’s own pumps, and
vary soon allerwords the combustion chamber
wits fitled ond the main decomposers brought
into petion,  For this test the combustion
chamber was eooled with water from o slove
test-bad svatem, the first cold run of this natore
being carried out by mid-1953, The first hot
run was carned out in the autumn of 1933, the
combustion temperitlure being initially kept
down to sbout 1,700°C, by the wie of o 16:]
mixture ratio, Stochiometric and full thruse
conditions were achieved about six months
Bater wod ** Dot " punming with HUTP, cooling,
about six months after that, Very soon con-
slderubile runiting between thrusts of 1,000 15,
mnd 9000 Ib, wos carried ot and no really
serious fundamental difficulties with H. TP,
cooling were encountered anywhere in this
thrust rnge,

Flight approval for the enging was obtiined
in the autumn of 1956 and a Fir indication of
the amaunt of development which had been
coriied oul since the enging firdl o will be
apparent from an examination of Fig. 5
showing the engine as it was flight approved.

To begin with, the governor had . baen
completely eliminnted, This had been imcluded
in the original design beciuse it was then noi
known whether o osystem involving o low-loss
turhing, centrifugal pumps and catalvst packs,
would have sulficient inherent stability,
Althoueh considerable running with the
governor wis carried out, tests showed thar o
syatem i which the H TP, was metered to the
turbine by means of n valve directly linked 1o
the throtie, wos guite practicable,  Any
tendency to overspeed would be looked after
by the pressure-operated cverspeed valve which
hid nlways been u part of the prepellent system,

Tt wid found unnecessery 1o stage the fuel in-
Jectors in order too gbinin low thrust perform-
arree, This was rather fortenate beciuse Freguent
blow-backs In the injectors had necessitated
nor=retirn vilves right ot the point af injection.
This was virtually impessible with the multiple
injectors originally fited but became feasible
when ench bank was replaced by o single
poppet injector,

In the original design, FLT.P, was led from
the coolant facket through a complicated
fibrication, around the cylindrical decomposers
and foel fnjectors, before it was piped away Lo
the second stage punap,  This armangement in-
volved o rather difficule Hquid gos seal ar the
lead of the chomber which very often Tailed,
allowing either HUTUP, (o leak into the chamber
or combusiion gases to Jeak into the coclont
space, Furthermore, it was suspected that stag-
mant nreas existed in the coolant space around
the chamber head where HLT.P, decomposed
and led to unstuble runming.: The hewd of the
combustion chamber was therefore redesigned
500 that the nres around the decomposers and
injectars was lelt uncooled, the H TP bemae
taken out of the coolant jacket at the forward
end of the combustion chamber itzell. A steam
distributer was fitted Inte the head of the
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chamber, and the chamber head seal was
peperally simplified and gave no further trouble.

When Ltlempting to carry oul long runs at
low throst, persistent combustion chamber
burning near the throot section wis expericnced,
This was attributed to stresky combustion, dug
Lo the Lthree-point injection system, Systematic
experiments taking oul one injeclor &l a time
proved this peinl. A single central Injector was
therefore filted to replice Lthe three previously
used, Kerosene was led into the combustion
chamber through a pipe just downsiream of the
turbine, From there it was led o a mushroom
injector which protruded through n céntral hole
in the steam distributor plate. The injector
contained o large number of radial holes which
spraved Kerosene on Lo o spun-cver target plate.
A nop-return valve was built indo the injector
head 1o prevent any burning or explosion
within the injector 1iself,

CQuite apart from  the effect of uneven
combustion, it was found that burning of the
combustion chiamber wall often occurred under
one of the coolant vanes, due to a local kot spot
being formed, In order to prevent this, the
vares were removed from the combustion
chamber and instend were cast on the inper wall
of the associsted filler Block and small slot
were cut in the vanes to allow a small flow of
H.T.P, across them and thus prevent any loca)
overheating,

Afier all these mprovements had been well
tested, and an attempt was to be made on
specid] calegory tes with some confidence; an
H.T.P. pump explosion occurred although over
A0 hr. successful running had been carried out
with the design, The explosion wis atrributed
o FLT.F, overcoming the comphicated scal
arrangement and mixing with oil in the neigh-
bouring bearing, It was decided that to over-
come this trouble, completely vented open
spaces betwesn the HT.P. and oil parts of the
purrips werd pecessary, To find room For this
redegign il was necessury o put the sealing
arrmngement between the two pump bearings
and 1o lubricate the bearing nearest the pump
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impeller with H.T.P,, an unplasticised P.Y.C.
rod benring being developed Tor this purpose
and giving practically no trouble afterwords.
The new arrangement of pumps, together with
most of the other changes deseribed, are shown
in Figp §, which mdicates the form of engine
which wis first cleared Tor flight over a 2,000
to 7,000, thrust range in Movember, 1956

Flight Testing

Flight testing  of the Spectre began in
Degembuer, 1956, in 0 Canberra which hod been
specially modified as a flying test bed. However,
before any flying took place, & number of cold
ground runs; Le., on H.T.P, alone, were carried
out, the engine being fired into o pit over which
the aircraft was wheeled, Very little aimeraft
trouble  was experienced during this  phase
although there was some dvidence that some
trowble from nolse and vibration might be met
when full thrust hot running was attempted.

A serics of six Aights were carried ot during
which the engine was run cold up to o thrust of
ahout 4,000 b, During these Mights experience
was obtained on the gemersl handling of the
englne s well g 2 initial starting charooter-
istics, its ability to change thrust and o restart
during flighs.

A series of hot ground runs were then carried
out and at this stige our fears regarding the
effect of the noise from the Spectre on the
Canberra  structure  and  eguipment  were
justified, Theeffect of noise manfested itsalfing
number of ways, Fuselage rivets were loosened
and some brackets attnching stringers to ribs
were cracked, Cracks also appeared in the
elevator skinning and 4 bracket supporting an
elecirical junction box In the rear parl of the
fuselage broke nwny, Even more seriously the
tallplane acluator began to give trouble, For-
tunately, all these failures were confined to the
part ol the fuselnge to the rear of the rfocket
exhaust.  As much electrical cquipmenl #s
possible was (herelore resited farther forward
und the brackets holding the remuainder were
strengthened.  Tmproved limit switches were



fitted to the tailplane actuators, and since it had
been shown that the effects were most serious
under these conditions, ground running was kept
(o u minimam, ‘When it was carried out, 8 pro-
tective sound-insulating mufl was attached 10
the Jower side of the rear fuselage.

Flight tests with the Specire running ** hot ™
were begun in February, 1957, and altogether
29 fights were chrried out, Asin the case of the
Previous ests with the engine running cold, an
investigation into genernl enging handling wis
carricd out, paving particolar altention o
thrust control and restarting. On the ground
some (rouble had been experienced due (o the

enging becoming overheated on shutdown s,

a reailt of the residual heat in the hot paris of
the engine raising the temperature of the stag-
nant H.T.P. left in the coolanl jackel. Because
of this; the lower engine cowling wis gonerally
lelt off during ground runs, In the air, however,
because of generally cooler ambient conditions,
no simalar frouble was expenenced.

Following the completion of a satisfactory
Might prowramme in the Canberra, 2 Spectre
was installed in & Savnders-Roc 5-R. 53 aircraft
eirly e 1957 snd 2 series of ground runs
carried out. These at onee brought s hack o
the heat soak problem when the engine was
shut down.

To investigate Lthis problem, a further serics
of test bed lirmgs were carried oul. These were
nugmented by o number of firings in o fuselage
retr-end specimen which was exactly similar
1o the 5-R.53 and installed on our tesi siié al
Hatfield. The problem of heat soak was
eventually overcome by smproving [he ventila-
tion of the cogine bay to produce cooler condi-
tions, and in addilion by changes which were
made to the propellent sysiom to permit o
convective fow of H.T.P. on shutdown. thus
reducimg the effect of stagnant pockels. The
most cifective change, however, was o use
maan lank pressure to maintain o small fow of
H. TP through the engine on shuidown, this
fow being discharoed (through an overboard
vent.

The first 5-R.33 flight ook placein May, 1957,
and was quile suceessTul except for the inability
of the engine to restart during the flight, This
was eveplually traced (o zome valve mal-
functioning whech was subseguently put right
by modification. A coosiderable pumber o
S-R._53 Mighis have been carried oot to date and
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except Tor some munor troubles the Spectre has
behaved guite well,

Durine the period in which 5-R.53 Oying has
been carried out, some minor changes have
been made o the engine. For example the
injecior svatem has beén improved and the oil-
{o-H.T,P. heat exchanger echmmated.  Main
tank pressure has been used lor starting, the
separale starting system on the enging being
deleted with resultant weight saving.

Furure Dyvelopments
Development of the Spectre D.Spe.l has
now reached @ stage where only mimor mutlers

demand -atention. Experience with this fimst
mark of engime has, however, shown how the
design can be imoproved in @ number of wavs
and mamy such modilications are being bult
into fater engings,

Hy a general rearringement of components
it has been found possible 1o reduce the weight
and complexily. As an example, it has besn
possible by locating the combustion chamber
o different way and at the same tine clgeing
its material, to revert o high-pressure cooling
as was originally intended on the Spectre 1.
This eliminates one of the ILT.P. pumps and
preatly simplifics the gearbox, A number of
pirts priginally made in steel are now made n
fight alloy, and some of the mone difficult seals
in the D.Spe.l have been efiminated by re-
design, These modifications  together with
many oihers are incorporated in the Spectre 4
amed 3, the latier beine shown o Fig. £

This enging is very much lighter than the
Spectre |, but there are still Turther Improve-
mients which could be included which would
reduce the weight and size even more.. For
example, the pumps with only o very small
lpss in efficiency could be mounted on the
same shafl as the wrbing. This would aliminate
the gearbox completely end with it the need
for any ail lubrication, since all the bBearings
could them be propellent-lubricated following
the practice already emploved on the Specire 1.
The separate combustion chamber and coolant
jacker conld be replaced by a fabricuted one-
piece multi-channal chamber, the durability of
which has aslready been demonsteated with
H.T.P. cooling over a wide thrust runge. All
these choanges: could be made using no new
principles bul by emploving o logical develop-
ment of techniques which have slrendy been
proved by exlensive running on existing engines,

A NATO Demonstration

%)

YSELF, | know it’s the H-bomb , . . the
drguments of prosizic meteorologisis
leave e unconvineed, as the heavens

open and the evidence streams down,

Thus it was in the late summer on the sunny
south coast of (his Speotred Isle that 1 could
view, more with resignation than surpeise, a
water-spoul advancing like & black pillar up the
Solent. It boded well for the morrow when the
Army had arranged o stape o hptle aerial
dempnstration  for some Very |lmportant
MATO vigitors,

Al Jeast it started as g " litle " demonstri-
tron—but it grew and grew as the
impoverished  indosiry, Mushed with Farn-
borough excesses, jostled for position to show
their wares. Tents sprang up and cohorts of
carpet-baggers arrived with: theic brochures
until this modest private cccasion had swollcn
into a minor S.B.A.C.

The day dawned bright and fair and mto the
gaily decked field dropped the contenders, ready
to joust for custom in the d@fermoon,. The heli-
coplers large and small unscrewed themselves
with precision imo their allotted plots, The
motorised umbrellas came STOLling i with

their slips ond everything else dhowing. The.

salesmen with their gay bultonholes and curly-
brimmed bats straightened their ties and their
literature — the scene was sel.

But already the sun had gone and before the
first charabanc. of imporant soldiers had
arrived, mellowed by lunch for the afternoon’s
amusement, @ light rain was falling and a
frestiening wind carried it in soff cortains across
thie field. The guests were shered inle a large
marguee and sal m zerried steaming - ranks
focing the runway, a section of which was just
visible through the raized flap in [ront. The

spectacle bepan - if spectacte is the right word
for a diverzion consisting entirely of inzpired
commentary and starling = noises o, Unless
by chance one of the performers happencd 1o
passin front of the slol, theie size and shape
and purpose remained -a faseinating enigma 1o
the audience. To one umnitiated in the
mysterics of soldiery the proceedings may have
seemed 4 little confimed, but this was indeed a
tank's-eve view of aviation.

Back at the display area British weather was
begimning to takeits 1oll, The wind now gusting
strongly was shaking the tents and imperturb-
ahle salesmen had begun {0 fray under the
influence of flapping canvas and driving rain.
The STOL and VTOL aecroplines which by
nature are designed fo brave the elements in un
up-and-down sense, or at l2ast to butt the wind
head on, are no match for sidesays draughts,
Adarming things were happening to their
copious sails.

But it required one more devilish meredient
to reénder the swiltly degenerating afternoon
into totnl catastrophe, and this armived in the
form of a farge (twin-roter helicopter. Returning
from ils praiseworthy, if imvisible, battle with
the elements this mensirous contraplion came
winding hoarsely along the line of tents; seeking
a Toost beside its sheltering supporiers. As it
lowered itself it carved a trail of growing havoc,
The tents of competitors bowed hefore the
storm, guv-ropes snapped and rain poured
through  the sundered canvas.  Full-grown
Otters leapt into the air and bore down on lésser
craft — debouching meanwhile the frightened
oeeupants,  Braver men fought with locked
controls gs the cvclone passed.

But these disasters paled beside the culnuna-
ting rour de force As the mopster hovered over
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its own premises before unwinding itself 1o the
Mowr, 1t is difficult Lo imagine the moment of
horror within that tert as the howling of the
wind was drowned by the voar-of their returming
offspring but to the froven guere of one ouaside
a guite extraordinary spectacke ensucd. The
dravght from those great rotors seemed some-
how (o et onder the tent Haps and blow the
fabric up like a pompous frog. Tt grew and
grew until it could grow no more and, inevi-
tably it burst, erupting brochures umtil the
sky seemed thick with titerature, and propa-
eanda fell like snowilokes across the field, Some
lenfleis danced high across Ilampshire and
were lost to view, spiralling up into the grey,
rain-sodden clouds. Such a digtiibution could
ol have been plinned by the most inspired
PR and hag since been the envy of all

1am left with the vivid memory of bedrageled
salesmen crawlime frdm the wel folds of that
siricken temt, of the strugeles of buried shapes
wnder a deflated mountain of sodden canvis and
the sad salvage of shattered models.

Dy inoaocar 1 found my colleague, another
witness of the disoster —red in the fage and
with teurs coursing down his whiskered cheeks
he summed up the oocasion ** My dear, the
jo¥ . .. the joy of i!™

There are lessons to be learned rom this
unhappy  history — tenrs and. helicopters
should never, nover be allowed to come into
conjunction, [t took the Army to remind us
as we floated off the bowlefield that the first real
break-through in VTOL technology was that
devised by Noah, with Celestial guidance- and
thirdly that we must ban the H-bomb if we
arg ever to get our steaming Britfsh-warms
dry again,— 1.5,
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A  Business Man’s Heron

e e

e

—_
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] T i

nremedivated snapehor af a Heron execarive aiveralt owned By the Baneo Neciomal of Moo,
Peviuips a conrraet had juxe been sigmed—~but where is the second wlass ? . And those gloves ! Thisiy a specially fuoreished Heron with twe main cabing, and
tie plevre shews (e forward compartment, provided with o steeping<herth and ample: accommodaiion for peesomal or baslness popers, clailing, efc.,
as well @y cuploaeds for vefreshment. Theowgh the dogrvay one gels a glimpse of a travelling compartaent wieh four large armchalrs, A small cabin
is locared farward jor radio navigation or galley purpasey, A foller rompartment, wardvabe, and fuggage bay, are Tocated aft,

There s o Christmassy ronch alowr thiv ehvisusy |.«.l.'j|rr
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A ehap ke thar ey e all vighs for the ofd hags aof wicks, e he'd-he

out g work g the Comers.””

“* Mis trim, military ligure moved briskly
wilh o mcre than a trace of limp from his st
wir wiound throueh Whiteboll,”

Famios London newspiaper,
- L3 *

1 understand that of the chilel leaves sehool
before the dore 1 hove given and Family ollow-
ances are i payment, 1 should well my Local

Pensions  nd Mational  Insurance  Office
imediately |7
Miviiseey af Pewcions form,
L L -

“Comel 4C: different fuse, different wing,

oelherwise i the sime adrceafl.””
- - -

“Trear Carol, Excuse me for addressing vou
by your Christian name but | have just heard
the pews of your aby girl and cannot refran
from writing paternally - . 7"

(T hink 50 snmretlefnn oclel abriet thay somelow ),

- - ™

“ 15 ol monde plain in that clever brochure
What World Ajr Transport Means (o Lhe
Comet.”

o » s

* Regret noospares despatched  becavse no
order received.  Regords.”

Rezarddy ! Thev sadden e,
+ - -

ST get this damned press release Lyped oul
within an hour of landing at Hong Kong even
iF] have toseek ol Suzie Wong™

. . .

* Better el the 1axi Queens Road Central
because mavbe the Chinese driver don’t speak
English, eh?™

- - w

Dripping with perspiration on the Kowloon
ferey, * Let's go oand stand in the rain where
s drier.”

® - [}

Cuest at Hong Kong cocktail in honeur of
Comel pllots, as they arrive (Lnte) loaded down
with suitcnses: = 1s this the bamd "

] = "

Peering into o Wanchai txi-dance estublish-
ment in senrch of Suzie Wong: *° Not quite the
right wtmesphere. Too clean. Flies all dead ™

* He stays * Misrair”
at onwe ol 43,000 leet
throigh a mouthful of
smoked silmon sand-
wich and expects me
L understand.””

& L] L3

Hiscocks ol the
Caribou  press con-
ference, Toronto,
September 178

‘ this rather
unglamorous bush
tvpe  of  dirplaee”
CWhat do vou
mean, unglamorous!"”
* Thank you,™

" You say vou did
ihe Canboa n 13
months W the first
Mght, Would tha be
permal porce or would
vou coll itoa o erash
programme T

* Normal, | should say. . . . I there any
difference ! ™

T )
Ie e

s % &

= Sepsoneid with vears and years of exper-
enge,’’
" ¥ers, seasoned with thyme,”

L] w +

Nt fierendecont !

It Eust London today bundits using a stoden
titnd robbed twio bank émpliovess of £76,000,
e Poor fiffenes § Thew could’t have had g

happr e enviragmgny,

] - L

1wl dnswer thae inoa perfectly siraight-
larward way,”
Toap politicion at Pavey conference,

My dear Jaok:

| enciose the letter of my wile. She (houaght
that even in such a forelgn langunge you conld
feel how deeply she resented vour so kind
attention, The Aowers .

* * -

It has tolen a1 the coevgy, briltianee and
trains ol e Havillands aod BOAC-——
asslsted in some wieasire by the By
Sketeh-—to ped the Comel inde serviee
ahepd of (he Amerioans

* = &

Cienuineg riehd throwgh

" The Rank Crganisation anonounced st
night that they will make & Glm on the Notting
Hill cetour rioes. [0 will be filnyed in the Notting
Hill  wrea, where shooting - will  begin - on
Movember 10 and will go on for sboul Lo
months, The film, o be called * Sapphire,”
will be mnde inocslour . 7

T Tirmey
L - "

* ¥es, we did Pisa: But such o rush! No pme

ey benn dgiinst the tower.™”

] - "

“But it has been o most remarkable Lo,
What, o vou, mode the most outstanding
impression T

* Mg poor feel.”

L] L] LY

W went e Madorea Tor our holiday.”
“Where is 1hut 7"
“0Oh! 1 don't know where It is. We went by
"™
“Raome! Hew wonderul ! What did you see 2™
“ W saw the Fountwin, and St Peters, and nll
thee bits amil pieces,”
- L] 3
DANGER! NE IETTESL RIEN DANS
LA TCHLETTE!

(Cprremieny faive alors *)

Poinred in Enpfasd e Ssson Clask & O, Lod, 17-81 Martinger Sieeer, Lovdown, W for e de Mavitfond Eraepeive, Harbialy, Heeftordshiie, Enelaned





