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adian A viation W riting C onte st,
Air Industries and Transport
A s sociation, I 08* Sp.rk Stieet,
Ottawa.

The awards are b roken into
four classifications, and c on-
te stants will bid for nine prize s.
The classifications are: (t)
All newspapers; (Z) Popular
rnagazine s, inc ludirg we ekend
supplernents of newspapers; (3)
Technical, business and trade
rnagazines, including cornpany
pub lic ation s; (4) Aviation
articles in French language
public ations .

There will be a first prize
of $ tSO and a second prize of
$ 100 in each of the four class-
ifications, and a grand prize of
$ 100 for the best story in all
four classes,

'W inne r s will be dec ide d on
a basis of story significance,
inte rpretation, accurdc/ r lite r -
ary quality and reade r inte re st.
The narnes of the successful
c onte stants wiII be announc e d
at next year's annual rneeting
of the Air Industries and Trans-
port Association.

Tf,IPOSSIBTE TAKES
"kRUSSIA'5 tEr PR

BIT I.OilGER
GRESS

A
o

Of interest to the con-
tr ibuto r s to our rrta gazine and
elsewhe re are the awards of
$ 1,500 to stirnulate interest in
avi.ation reporting in C anada
recently announced by the Air
Industrie s and Transport As soc-
iation at Ottawa. The c onte st
is being sporlsored by the
transport body in c o -ope ration
with the Canadian section of the
Aviation 'W'riters Association of
Arnerica.

T he c ornpetition is ope n to
all C anadian write r s and write r s
r e s ident in this c ountry, the
prlze rrroney being donated by
the followi*g rn.ernbe r firrns :

C a n a d a i r Lirnit€d, Canadian
Pacific Air Lines, de Havilland
Airc raft C ornpany, A . V. Roe
C anada L,irnit€d, Rolls -Royce,
and T rans -C anada Air Line s .

The re will be no re striction
on the type of aviation articles
subrnitted and point of publica-
tion rnay be anywhere.

A rtic le s app e a r irg in the
twelve -rnonth period starting
Septernber lstof each year will
be eligible for the cornpetition.
This year's contest will be
retroactive to Septernbe r I st.
AII- entries rnust be sent to the
Association, addressed: C an-
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dgar Atkin's haj.r has been
prernaturely grey for years .

OnIy 4}-odd years young, he has
led the tearn responsible for
d e s i g, i r g the world-beating
Avro Canada CF-I00 fighter
and Jet1in€ r, had a lot to do
easitg the birthpains of such
airc raft as the farnous B oulton -
Paul Defiant, the Avro Ma.n-
chester York and Tudor as well
as the R - 10 t airship, and he is
now cudgelling his brains on
new types as yet unannounced.
No wonder the grey hair.

"Torrrrny" Atkin, &s he is
known to his intirnates, is quick
to rnake clear that rnodern-day
aircraft of the perforrnance of
the CF-100 and Jetliner variety
we re not drearrred ,p ove r night
but are the re sult of year s of
patient study and re search on
the part of an" ever-increasi.ng
nurnbe r of highly - s kille d de -
signers and. engineers. F{e
shares the credit for designing
and developi.g the CF-100 with
John F r o st and the Jetline r with

Jirrr Floyd, last ye ar 's winne r
of the 'W right Medal, the Nobel
prL;ae of aviatioll. Frost and
Floyd between thern have worked
on a gaLaxy of outstanding air -
craft frorn the Lancaster and
Manche ste r bornbe r s to the De
Havilland 108 flying wing and
Varnpire fighters as well as the
Hengist gliders. A host of other
Avro Canada engineers should
also get credit for the CF-I00
and Jetlin€ r, Mr . Atkin s ay s .

At the rnorrlent A vr o C anada
is rushing the CF-1 00 i.nto rnass
p r oduction in add.ition to its
own -de s igned Or enda turbo jet
engine s to power it. OnIy the
ur gent need by the RCAF- for
these aircraft has rnade the
c ornpany ternporarily po stpone
production of the Jetline r . Just
rir years ago a handful of
personnel led by Mr. Atkin and
his two youthful desig*ers
started frorn sc ratch f rorn a
bare floor to develop the CF- 100
and Jetline r while Paul Dil-
worth anC Winnett Boyd started
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work on the Orenda and its
p r e d. e c e s s o r, the Chinook
de ve loprnent engine . -Few othe r
manufacturers would have ever
considered taking on three such
f orrnidable assignrnents, &il
all-weather long -range fighter
with the engines to power it in
addition to a rnediurn range jet
transport for C anadian dorne stic
routes. Fewer still would have
brought all three to such a suc -
cessful conclusion for all have
won w o r I d-w i d e engineering
recognitiorf.. One U.S. rnanrl-
facture r said his c ornpany c ould
not develop a single product for
the tirne and rnoney Avro C anada
has spentonthe CF-100, Orenda
and Jetline r .

Assernbly lines are now
being organized atAvro Canada
whe r e late ly de ve loprne nt wo rk
was being carried out. Scarce
rnachine tools have had to be
obtained and extra production
fac ilitie s built and what fac il-
ities exist cornpletely re-
arranged. The rnanufacturing
floor area is being expanded to
sorne 1,680,000 square feet in
son:r'e 400 acres of property.
The building prograrn a 1o n e
invo lve s an outlay of rnillions
of dollar s and arnong the new
buildings is an independent en-
gine factory. Mere1y recruiting
a staf! particularly on the tech-
nical side, to carry these three

projects frorn developrnent to
production has presented rnajor
problerns. 'W'ork procedures
have had to be organized at the
s arne tirne de s igns we re rnade .

\Mhen peak production is reached,
it is expected Avro Canad.a will
ernploy around L2,000, one of the
largest labor forces in Canada.
At the sarne tirne upWa'rds of
400 C anadian rnanufacturers
and rnaterial suppliers frorn
W innipe g to thc .Ma r itirn c: s ha vt:
be e n orqa t:.lzed try Av ro Ca na,cla s ()

that theCF*100 and Orenda p ()lects
could be built in Canada if tht:rc:
were an errrcrgen(:y. At present
the CF - 100 and Orenda are
large[y Canadian built frorn
Canadian rnaterials.It is also an
irnportant strategic fact that the
aircraft engines and aircraft in
which they will be used are
being built. side by side. It is
no wonder young rnen like Jifn
Floyd who has been given the
job of getting the CF-100 into
rnas s -production but quick are
developing grey hair prerna -
tur ely, like E dgar Atkin.

This is all ve ry f ine , the
layrnan rnay say, but what does
this growing cornplexity of the
aircraft builder's job rnean to
rne. FIe vaguely realizes that
the cornrnercial transports he
rides in now cruise at 300 rniles
an hour instead of the 180 they
us e d to bef ore the war . FIe
hears that just around the cor-
ne r are the jet transports of
the future, the C ornets and the
Jetliners, which fly at speeds
alrno st twic e as fa st a s c on -
ternporary airliners and in
inc o rnpa r ab1e cornfort and
s af ety . He rnay be to ld. that

AT THE SAME TIME AS MAKING COUNTLESS OTHER
PREPARATI()NS. TO GET tNTO PRODUCTI()N. AVRO
CANADA HAS HAD TO BUILEI gUCH FI\CI[.ITIEg Ag
THE NEW GAs TUREINE BUILDING. SHOWN !.{ERE.

the c o st of de ve loprnent of a
rnode rn transport like the Lock -
heed C onstellation was about
$35,000,000 (tfrat of the ultra-
rnodern Jetliner in cornparison
be ing $9, O 0 0, 0 0 0) but he pe rhap s
put s these incornprehensible
figures down to the increase in
the cost of living. FIe little
realizes that today's progress
in flying is rnade atthe expense
of endle s s heaclache s and heart -
breaks for the designers and
rnanufacturers.

Men like Atkin, Frost and
Floyd rnight well hav€, and
indeed rnany of thern do have as
a rnotto our titl.e : ' 'T he diffic ult
we will do tod.y, The i*po s sible
will take a bit longer". Men
Iike these have been responsible
for the trernendous changes
brought to aviation by the advent
of the jet engine little rnor e than
ten year s ago. Its trernendouE
increase i, power availabihtt
and its perforrnance alrnost
over night revotutionized the
construction of rnodern aircraft.
These r:len point out that in the
few years since the end of the
la st war the airplane o s pe rfo r -
rnance has alrnost doubled.

Most rnodern fighter airc raft
being produced today, and
this includes the Avro Canada
C F - I 0 0 and the North Arne ric an
Sabre being turned out by Can-
adair, have top speeds in excess
of 600 rniles an hour" Newer
ol,ode ls now be ing d.e ve lop6d
will be in the 700 rn.p.h. class
and hi ghe r . Mr . Atkin c orrrpa,r e s
these speeds with those of the
fastest Wor1ci War II fighter
type s which we r e in the 45 O

rnile an hour class,

GREATER PLANE PERFORMANCE
( Makes Airplane Gosts Higher

And Production Longer )

T he s onic s o -c alle d "bar -
rier" has been finally conquered
but at c onsiderable cost in
rnoney and tirne . The c ost of
one of the recent supersonic
plane s alrnost exactly equalled
the value of its weight ir gold at
3 5 dollar s an ounc e . The f ir st
pr ototype C F - t 00 was alrno st as
expens ive , the c ost of the radar
equiprnent alone in one of these

''a11-we athe r long -range fighte r s
being in itself a good deal
rnore than the cost of the whole
Spitfire fighter in the last
war.

The barrier of lirnited ser-
vice ceilings also is gradually
being rernoved for rnodern
fighters and bornbers operate
at twic e the altitud e s thly did
duri*g Wor1d \{ar II, up to
45,000 and 50,000 feet corn-
pared to the forrner 20,000 to
25,000 feet. Despite these rrrore
diffic ult ope r ating c ondition s .

rnodern aircraft weigh rnuch
rrro r e than they did in the la st
war. The CF-100, first of
the breed of a new series of

iIlNille



large post-'war fighters, lweighs
eon si d erably rnqre thari the dou g hty
Dakota DC 3 transport c'ornplete
with passengetrs. Yet the
CF -100 is Z0 tirrres as corrrpact
in the arrrount of air it displac e s .

The CF-100 carries ai rnuch
fuel as a last war heavybornber
and arrnarnent equal in fire -
power to that of a naval cruis"t!

To achieve this irnproved
perforrnance a vast increase in,
enginee ring effort is r equired,
as Mr. Atkin and his fellow de-
signers wellknow. For exarnple
the de ve loprnent of the fir st
experirnental rrrodel of a typical
po st -war fighte r requir ed ap -
proxirnately L7i tirnes as rnany
engineering rnan-hours as its
World 'W'ar II counterpart. Tlte
CF-I00 with its r e inf o r c e d.

rn e t a I constror"iiort obviously
is taking rnuch rnore tirne to pro -
duce than the last war plywood
De Havilland Mosquito, which is
c ornparable in rnany re spects ,

inctruding size.
To de sign the aircraft struc*

ture systerns alone of such an.

ultra-rnoderrr aircratt as the Jet -
line r it to ok s orne ? 0 0,0 0 0 rnan -
hours, rnore than is required in de'-
signing the structure of such
a large building as Toronto's
Bank of Cornrnerce. Avr'o
C anada de signe r s is sue d ove r
5 0, 0 0 0 sketche s and dr awing s to
the factory boys to supply thern
with the necessary inforrnation
for the Jettinetr's construction.
The drawings, issued used over
one and a half rnillion square
f e et of bluepr int pape r bef o r e
the aircraft even flew.

The Jetlin€ r , de spite its
e a s e of ope ration and s le ekne s s

6 A BATTERY OF AVRO CANADA JET BLI\DE
DUPLICATOR MACHIhIES. TYPICAI* OF THE
EQUIPil,tENT AND -fi,{ETHODS BEING
EVOLVED TCI CUT DO\/l/N PRODUCTION
T!tv'lH AfqD lN{:R6,qSE QUANTITIES
PRCINLJCHT:}

of design, is exceedingly con:L-
plex. It took rnore engi.neering
wo rk f r orn Mr . Atkin ' s staff to
desig, the aircraft's electrical
systern than it would have to
de sigr the elecirical systern
for a Z0-storey buildi+g. In
this systern there are 7+ rrriles
of wirirg, over 15,000 electrical
c onne ctions and ove r I 2 0 0 othe r
el"ectrical iterns . The airc raft
has nlore instrurnents than Z0
diesel locornotives. Its wings
enclose a structural frarne
which is stronger than rnost
highway bridges and at the
sarne ti.rne carri.e s 3 000 gallons
of fuel. The aircraft's radio
and electronic equiprnent would
cornpare favorably with that of
a srnall corrlrrlercial broadcast-
irg station, It has two corrplete
transrnitters capable of sending
on 4A different frequencies and
ten receivers used for various
n a v i g * t i o n and corrrrnunic -
ation purpose s togethe r with
a e ornplete inte rc ornrnunic ation
sy stern .

Avro Canadars John Frost
can rernernber World War II
days when the fighters he
worked on were rrsirnple veh-
icles carrying a pilot, a set of
g uns and th.e e n g i r:]" e rt. Now
aknost three - quarter s of the
desig* tirne for a fighter is
s pent on e quiprrrent aI cne , T he

"sirnple vehicle" has changed
to a t'c ornplic ate d rrre c hanis rntr
with radar, radio, navigati-on
and de - icing equiprnent, pre s -
s uri zation and air c onditioning,
powe r c ontrols and dear knows
what e ise in addition to the
pilot and c rew who ar e virtual
s c ientists, inc rease d ar rnarnent
and rnotiv e powe r . In the old
days the plane its e lf was the
thing ; today the plane is rrler e ly
a carrier

Avro Canada desigrers say
tirat in general rrrany factors
have c ontr ib ute d to the addi -
tional engine er ing e ff ort r e -
quired for rrlodern airc raf t.
The supersonic speeds of today
have be en rrlad" pos sible only by
c onstantly changitg approaches
to the s hape and de si g, of the
planes. Thinner wings and
sweep-back of wirg structures
have be en adopte d with r es ulting
reduction in drag anci turbu-
lence but with attendant great
increase in rrranuf acturing
dif fic ultie s .

Modern air c raft rnust be
ai:le to withstand terrrpe rature
unthought of a few years ago.
T he pil ot of an air plane f lying
at 67A rniles per hour, the
c urrent published world speed
record, could not live without
refrig*ration because of the
he at gene r ate d by the f r i cti on
of the airplane as it pas s es
through the air.

To reach the altitudes
necessary for rnodern flight
elaborate pressurization and
coolirg systerns are required,
At 55,000 feet, without pres-
surtzattoil, water vapor in t,he
hurnan body would boil; the

blood itself would broil at63,000
f eet. Pres s ur Lz,ation equiprnent
is cornplicated and expensive
to develop, particularly for
rnilitar y plane s . One of the
units for cooling the Jetliner's
air has a cooling capacity of
over 200 refrig.rators, and yet
weighs only 30 pounds. The
Jetliner is provided with an air
c onditioning systern which will
r e gulate the te rnpe ratur e and
rnaintain bette r ventilating c on-
ditions than a de I uxe the atr e.
It has a cabin in which se a [e ve I
pres s ures ar e rnaintained auto-
rnatically *p to five rniles above
the earth. It is designed to
operate over a wide range of
ternperature c han g e s, frorn
about 65 d.grees below' zero to
IZ0 degrees above.

On a f light to Winnipeg by the
Avro Canada Jetliner a terrrper-
ature of -B8oF was encountered
at 35,000 feet. Most war-tirne
airc raft ran into serior"is dif -
ficulties at ternperatures lower
than 30oF and in factwere often
total ly uns e r vic eable at that
ternperature.

To increase structural
strength of the airplane, r€eded
f or the higher spe eds and gr ea -
ter power, stronger rnaterials
have been required. Conse-
quently, there is a constant
search for ways of reducing
the weight in rnaterial s. However
these new alloys have not yet
b e en f ully deve l ope d.

Modern high speed fighter
airc raft rnust have pilot e je ction
seats since at high speeds of
c ornbat ope ration the pilot in
rrrany instance s would othe rwise
be unable to get out of his
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airplane and clear the tail"
assernbly. The pilot no longer
flies by the s eat of his pants in
a haywire and cotton contrapti"*n
but sits in a rnaze of cornpXi*
c ate d navi gational and fli ght
in s tr um.ents which requ:i"re
literaJ.Ly year s of training ar:d
experience to rnaster.

Pr e sent - d*y high s pe e Cs
and altitudes of flight r equi"re
expanded and increased u,se *f
elaborate research and Cevel-*
oprnent f a c i 1 it i e s. At Avro
Canada and elsewhere research
has be en c onduc te d in the f ie l"eis

of ae rodynarnic s and the rxzls*
d.ynarnic s whic h were unpto ugheci
territory before the advent of
the jet engine. The designers of
the C F-I00, Or end.a and Jetl"iner
were dealing with perforrnance
characteristics for which there
was no precedent.

In additior, such aircraft
c orrlpanies as Avro Canada are
c onf r onted with s e r ious pr ob *
lerns in keeping pace with
developrnents in aircraft naanu-
facturirg rnethods. The desig*
of the ne w air c raft f or hi gh
s pee ds r equir e s shape s , c Lrr ve s
and srnoothness which are new
and can only be prod.uced wj"th
expensive new equiprnent. At
the s arne tirne , ne w rna c hine s
and equip*ent are openi"ng
new vi s tas in rnanuf ac tur ing
rnethods in the air c raft indtls -
try which will reduce costs and
greatly increase ef f iciency"
The Avro Canada tracerrnati"c
duplicator , for exarnple, which
wa s develope d in c on junction
with Mode rn T ool, c an pr oduc e
a dozen of those scarc* .jet
engine blade s whe r e only ffime

s

was produc ed befor e "

It is hard enor.rgh to desig*
and develop a rnodern airfrarne
but your diff ic ul"tie s are enor -
rnously increased when you toy
to pr oduce a jet engi.ne as well
to power that airfrarne

It has been welL said that
there is no device as sirnple in
c onc eption and as c oryplicated
in resolution as the aircraft gas
turbine engi"ne, . Manufacturi*g
rnethods are highly cornplex and
rigidly governed in the therrno-
dynaneic nnechanical and metal-
lurgical as pe cts of the wor k.
Several p r o t otyp e engi.Res,
c onstructed with sirr:pLe tooling
by n job - shop! rnethod.s, had to
b e b uilt in or de r that de vel op -
rm"ent probLenns of th.e Orenda
nri ght be attacke d in par a11e1.
T , ar g e and e xpe ns ive te sting
facilitie s had to be engi"nee r ed
to develop individual corr:.pon-
ents. At Nobel and Malton, Avro
Canada now pos s es s res earch
facilitie s which of th.eir kirrd
are equal in efficiency to any
j.n the world. By the use of
existing f aciLi.ties the cost
was onl.y a f,rac tion of thos e
elsewhe r€ q

Meanwhile the rac e for jet
suprefiracy continue s whether it
be for a better defence weapon
or for a bette r c orrrrr.e rCial
ainliner. At Avro Canada, now
turning its ene rgies to pr oduc -
tion problems , new tytrle s in both
fields are not being neglected.
Its malr"agement realizes that
production lines take years to
build" The pr oduc ticrn lines of
the future are now being fore*
s een on the d.rawing boards of
fuIr" Atkin ar:.d his nleno

.,. J^. _( *'. 1
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Byr S. ALLEN, CHIEF CIOMB[rSTlOil ENGIHEER'
ARilI$TRO}IG, SIDDEI"EV TIOTORS LTD.,

FELt(}YY OF THT BRITIS}I INTERPLANETANY SOGIETY

he app}ic ation of tr iquid fue I
rocket r:n"otors to aircraft

propulsion i.s by n o rnean s a
new i.dea, but in the past there
has heen a tender:.cy to l"oolcupon
a rocket motor as a rather
dangerous conjuring trick. In
additioh, the extrelrrely high
specific fuel consurnption has
been regarded as prohi.bitive 

"

In spite of its various short -
corhi.ngs, . hourever, the rocke
rnotor has a definite place in
the f ie ld of airc r aft p r opuls ion
which cannot be filled by any
other known prirne lTro\rer. In
what f ollows, an atternpt has
been rnade to explain in sirnple
Language the advantage s and
disadvantages of the rocket
rnotor and, &s far as security
consid.erations allow, how these
have been balanced in the
recently announced Arrnstrong
S idde l"y Snarle r rnoto r 

_ 
and its

application to the Hawker P .L072
fighte r .

Firstly, let us consider how
the rocket develops its thrust.
In its rnost sirnple forrn shown
diagrarnatically the liquid fuel
rocket rnotor is but f ittle

rrl'ore c@rnplicated than a soda
water siphon" The propell*
ant sr propellants are expeL*
led frorn the tanks. by gas
pressure and forc€d, usual.Ly i.n
the frorn of sprey, into a re -
a.ction charn"be r whe re cherni"caL
reactinn takes place, giving rise
to the evolution of a I" a r g e
quantity eif treat, and the prc -
duction of a lar ge volurrre cf
ges" This gas escapes at brigtr
veJ.ocity through a rtazzle, The
pressures needed in re>cket
char"nbers are invariabl"y such"
as to give sonic veloe ity at the
throat of the mazzle , s o it is
usual to provid"e an'expanding
pcrrtion rnaking the r.azzle a De
Laval or convergent-divergent
type.- As might be expectod,
there is a wide range of rocket
propellants to choose frorn.
Leaving for the rnonlent consid-
e rations <lf the physic al prop -
ertie s of available propellants,
we find there is a fairly
wide variation in the pos sible
pe rfo rrnance of ea.ch.

To generalize, we. r,nay say
that for a given expansion



PRINCIPLE OF THE SNARLER ROCKET

ratio that is the ratio of the
cornbustion pressure to pres -
sure at exhaust - the velocity of
the jet increases as the square
r oot of the ternpe rature within
the charnber, and decreases
with the square root of the
rrlolecular weight of the exhaust
gases. Thus ourbest propellant
c ornbination will be that which
give s the highe st f larne te ffIpe r -
ature and the lowest rnolecular
weight of the exhaust gases. In
choosing a rocket propellant, w€
must also think of such things
as ease of handling, safety,
availability in tirne of war, and
c o st; the latte r facto r would of
course have less influence as
the other factors becarn"e nlore
advantageolls.,

Liquid propellants are
divided into two rnain classes,
nlonopr opellants and bi-
pr ope llants . B riefly a rnono -
propellant is a single substance
or rnixture of substances of
which the rnain bulk c an be
stored in one tank, and can be

10

squirted. into the rocket charnber
through one systern of hole s .

The liquid is such that when
annoyed in sorne particular
rnanne r it dis s oc iate s into a
gas or gases with an evolution
of heat. In pas sing it rnay be
rnentioned that the le s s par -
tic ula r the sub stanc e i s ab o ut
the kind of annoyanc e which

CLOSE.UP OF SNARLER S COMRUSTION CHAMBER

THE HAWKER P IA72 WITH TFIE ARM5TRONG
SIDDELEY SNARLER ROCKET IN THE TAlL

starts the dis s ociation, the le s s
safe it will be, while the rnore
particular, it is, the rrlore dif-
fic u1t it will be to di s s oc iate it
effic iently,: and rapidly in ,the
rocket charnber 

"

Bi-propeLlants usually con-
sist of a fuel and an oxid.ant,
which of course have to be
stored in separa.te tanks and fed
to the r oc ket charnbe r by s ep -
arate injection systerrru. The
more annenabtre and c ornrnon
cornhinations consist of axl"
oxidant which is very rich in
oxygen, and" a fuel which is
either an ,alcohol or a hydro*
c arb 0n.

The choice of a fuel is fairly
easy as hydrocarbons and
alcohoXs are plentiful and corrr*
peratively safe arld easy tcr
handLe . The rnai"n dif fic ulty
therefore Lies i"n the chcice of
the oxidant . If atl the witc he s '
brews that have been te sted
and proposed were Ii.sted. it
wou,ld fill this pfipe r f,rorn end
to end. Sorxre ere so sen"sitive

that they are liable to d.etonate
if spoken to sharply. Of others,
only a few pounds exist in the
world. As we are severei.y
r:ra.ctic aL people, we wili c onfine
our c ons ide ration to those pro -
pe llants which are re a s onably
obtainahle, and which coutd
conceivably be handed CIver
to instructed. but non-technical
pe r s onne I to handle - Of the
liquid oxidants which. fulfil the se
conditions there appear to be
only three concentrated nitric
acid,.concentrated hy d r o g e rx
pe roxide and liquid oxyg**.
Liquid air is ruled out becJrrse
the arnount of oxygen pre sent
is insufficient.

The question now ariseS,
why should we use a rrr o t o r
which consurnes approxirnately
I8 tirnes as rrrr-,.t propellant
for a given thrust as a gas
turbine, and why is the rocket
rnoto r apparently s o ineffic ient ?

The answer to the first qr"restion
is that the rocket rrr{.j",-#r Carries
its atrnosphere with it e.nd is
thub c offi).p1ete).y indepemdent of
the external atrrrosphere. Ii"or
this rea.son its thrust, instead
of dec reasing with altitude, as
doe s that clf the gas turhine,
actu.al).y inc rease s s J.ight1y as
it clirnbs.

Regardi,ng efficiency, for
every pound of fueL a gas tur-
hine burns, it use s approxi.rn*
ately 65 pound.s of air. ?'hus c,n
t}:e bas is eif total propellants the
ges ttrrbine has a c onsurnpti*:r
epproxj-mateJ.y 3.5 tiryres &s
g r e a t as tl:.at of the rCIcket
rm*to r ; 0r l"ooked at anothe r
wey, the r$cket has a speci"fic
imrpulse of 200 while tha{ of the

13



DIAM()ND.SHAPED SHOCK WAVES FROM
THE l,NARLER

gas turbine is only 55. In short
the price of rnaintaini*g thrust
at all altitudes is that of carry-
irg our atrnosphe re with tls .

This penalty is lightened to
sorne extent by the circurn -
stance that no' turbine driven
c ornpre s s or is needed in the
rocket. The necessary work
has been done on the ground
before we start, e ithe r as the
n:r.e c hanic a1 work which has
been expended in liquefying the
oxygen, or the chernical energy
which has been put into the
nitric ac id and the hydr o gen
pe roxide .' This rneans that for a given
thrust the rocket rnotor is
considerably lighter than a gas
turbine, the figures for a rocket
rnotor being about 0.1 pound per
pound thrust while the gas tur -
bine is about A ,34 pound pe r
pound thrust.

Having now given a ve ry
rough outline of rocket rnotor
_operation and rocket rnotor pro'
pellants, let us consider how the
S*."ler differs frorn the sirn'
ple rocket layout shown in the
diagrarn . The, rnain itern of
diffe r enc e lie s in the rnanne r in
which the propellants are forced
into the c ombustion charnbe r .

The Snar1e r was de signed to
run for several rninutes and to
pressurize tanks c o nt a inin g

[ff

sufficient propellants for this
length of run to the ve ry high
pre ssure s requir€d, would en-
tail extrernely heawy tanks and
'pressurizing g a s containers.
For this reason the propelLants
are purnped, so that c ornpara -
tively light tanks rnay be used.
The pumps are rnounted on a
gear box driven frorn the rnain
powerplant and frorn thern the
propellants pass through vari-
ous c ontrol valve s to the c orrl-
bustion charnber.

The fuel passes around the
charnbe r c ooling j-cket bef'ore
ente I ing the injecto r ; and the r e
is thus no loss of heat frorn the
j.c ket .

The rnain hazard in a rocket
rnotor is the starting process.
D u e to the extrernely potent
nature of the propellants and to
the high rate of flow, dn$ delay
'in ignition would. allow the corn-
bustion charnber. to beconle
charged with a highly explosive
rnixtur€, as in the absence of
ignition the pr ope llants would
rernain in the liquid state. If
when this has occured, ignition
doe s take place, the pre s sure
in the cornbustion charnber can
rise to disastrous proportions. ,

In order to avoid this,
ignition is initiate d in a srnall
pilot charnber and only when this
is injecting a tongue of flarne
into the cornbustion charnber is'
the rnain flow of prope llants
adrnitted. - When the rnain charn-
ber is operating srnoothly the
flow of propellants to the pilot
charnber is cut of,f .

The Snarler was designed
and developed by a srnall tearn
at the Ansty T e st Station of
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ability to visuallze and draw a
cornplete rnechanical as sernbly
frorn blueprints rnakes it
possible to have illustrations
ready even before the product is
rnanufactured. This is very irn-
portant in the case of consurrter
goods such as autornobiles,
whe re all advertisitg rnate rial
is c o -ordinated to hit therrnarket
with the finished product.

In tirne of w a r or pre -
paredness, the technical artist
as surne s a rnore ur gent r ole .

IEG. SMrTH CHECKING ATRCRAFT PARTS tLLU9TRAT|ON

llo hnflh,irs NdAppltl

0y !'o Jfroorqui*

E ver wonder what the sus -
LJ pic ious looking characte r
with the sketch pad and pencil is
doing ar ound an airc raft plant ?

Chances are he's a technical
illustrator gathering notes for
illustration of an assernbly or
a sy stern.

There is an increasingly
i*portant part played by these
artists in industry today. Apart
frorn the producing of illustra-
tions for spare parts, rnainten-
anc e and a ho st of othe r rnanuals
these t e c hn i c a I illustrators
prove their worth in rnany ways.

Ve ry often they are c alled
upon to produce scaled p.rspec -
tive s of structure s f or study
by the designers, or prepare
highly finished illustrations of
proposed new aircraft designs
for study by officialdorn. Their
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One of the rnajor problerns
f o r the c hief technic al illu s -
trator today i.s the selection of
artists with the turn of rnind
suitab le fo r technic al art . A s
this field is relatively new in
Canada the source of supply for
this type of personnel is lirnited
and our only alte rnative is to
train prornising artists or to
i*port thern.

The cornrnon belief that
artists as a rule are not tech-
nic ally -rninded appear s , to be
true . C e rtainly the ave rage art
schooL student abhor s working
with scales, french curves,
elipse ternplates, etc., and con-

siders it stifling and suicidal.
Fortunately there are excep-
tions, who look on eve ry stack
of blueprints as a challenge, and
br:.ry thernselves so deep in
concentration that it would requ-
ire an atornic blast, or the rrrert-
tion of rnoney, to distract thern.

$/hile rnany experienced
technic al i.llustrator s have c orne
frorn the U.K. in recent years,
there are still good opportuni*
ties for Canadians in this field.
The deveLoprngnt of local talent
has shown good results to date
and j,rdgi*g by the quality of
their wo rk they rnay look to
their future with confidence.

Iriiil

ILI.USTRATION SgCTION*T'ECHNICAL GRCIUF

F{is j*b is to interpret bluepri"nts
*f equipxarent hefore the fimal
as serr"rbly stage is reached. i.n
order thmt the armed forces
have the refe renc e rnate r ial
requtred to service and repair
the various types of equiprm.ent
f,rom ti.eme of delivery"

T r aini.ng of rnaintenance
flrews is anerther phase where
perspectives anC s c h e rn a t i. c
charts are required amrn the old
adage of a picture heing worth
a thousandwort{s corfies into its
()w11"

Mo st fac inating of ilLus -
trati.orrs to the layrnan is the
pe r spective breakaway " F{e re
the itLustrator labors with
c ountle s s blueprints arld othe r
ref e renc e rnatte r to draw and
ink section by section, piece
hy piec e all the parts n ec e s s ary
to prCIduce a functional i"llus*
tration. A s the se drawing s &.re
prodi"aced f,or a snultitude of
purpCIses' they rrtust be correet
and easily understqlod in every
d e t a i" 1, and of excel"lent re *
productive quality "

AIR.BRUSH AFITIST BILL WILL{AMS PUTS FINISHING
TOUCHES TO ENGINE FARTS ILLUSTRATION

In W orld War II the scarcity
of skilled help developed a new
field for technical artists,
narneLy production illustration.
Here the artist il"lustrates an
expLoded view in the sequ.enc e
in which parts fit together.
The se illustrations are blue -
printed and supplied to the shop
benehes e>n a production line as
&"3i aid to speed es sernbly.

ANNE HAINSWORTH CONETRUCTING LANCASTER RIBS AND FORMERS DIAGRAM ON PERSPECTIVE DRAWING EOARD

I
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pape r s like the ' 'Manche ste r
Guardian n ' then I'rn all f or it.

London isn't at all self-
consc ious about being the lar -
gest city in the world; its size
isn't even apparent unle s s you
happen to see the city frorn the
air or roarn its streets on foot.
The average Londoner contrives
to go about his business without
the distracted air and harried
bustle so farniliar to the cities
of North Arnerica today. Cos -
ri"ropolitan though London rnay
be, it is still a city of individu-
alists, and I think that accounts
for rnuch of its distinctive
character. I{Ialk down Regent

ondon, Etgland Once
you ve resigned your s e 1f

to looking in the wrong direction
every tirne you c ro s s the street,
life in Ttngland's not too bad
afte r all.

Sornehow the rain doesn't
seenl as wet when you can avoid
it by diving into a picturesque
littl"e pub for a thoughtful pint,

Street wearing aturban and
spats, an urnbrella hooked over
your arm, and chances are that
the only person who will tu.rn
aroundfor a second, lookwill be
a tourist"

One of the rnost pleasent
features of living in London is

the variety of ente rtainrnent
that is offered to you. If your
tastes run to theatres and
concerts you can always have a
wide choic e e ve ry night in the
week and that f or Ie s s than
the price of a firstrun rnovie if
you don't rrind perching in the
galle xy.

A s far as eve ryday living
is concerned, austerity is little

m.ore than a rnyth in Ergland
these days if you have plenty
of rnoney. But if you're living
on an Erglish salary and paying
Erglish incorne tax, things take
on quite a different aspect. With
reasonable care you can live
cornfortably on your salary but
unless you happen to win a
football pool your chance s of
saving enough for a horne or a
car are pretty slirn"

The food problern is not
one of , quantity so rn u c h as
variety, and. as a re sult the
poor housewife is the one whci
suffers rnost. She h.as to tax
her irnaginati.on to carnouflage
today's food so it looks different
f r orn yeste rday's lunch and to -
rrrorrow-s dinner, The ryreat
ration" of course, is sr"nall by
C anadiara standards but gener *
ally speaking rationi*g innposes
no real hardship.

Needless to say, w€ like it
ove r he re. Sornetirne s , though,
we find ourseLves thinking wist-
fuIly of auturrln in Muskoka when
there's a hint of wood sfnoke
in- the air, or longing for a
crisp, stiIl winter night when a
peasouper is blanketing Lond.on,
but at tirnes like that we have
only to turn on the radio. An
evening devoid. of soap fLakes
and singing cornrrrercials is a
luxr:,ry which c an't be unde r -
e stirylated.

nor a city as dirty
is a wornan selling
the street corrre r "

Life he re h.as

when there
flowe r s on

an easi.er,
slower pace. There seerm.s to
be tinne for the thi.ngs you've
a3.way s wanted to Co , whethe r
itus sleeping in late in the
rnorning or delving into s om.e
ob scure subject Like the horne
life of the oyster" Perhaps it's
the slower pace that fosters the
Englishrnan's habit of taki*g a
long steady look atwhat's going
0n around hirn before he Lets
hirnself be talked into anythinB,
perhaps it works the other way
around. 'At any rate if that's
what produces such ref re shi*:g
reportir:"g as you find in news ".
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A udrey Unde rwood, Sec ret-
/a"ary to Mr. C rawford Gordon
Jr. , orlr new P resident and Gener-
aI Manager,cornes toAvro Canada
f rorn Ottawa. Howe ve r rt is
really a rnove "back horne'' as
Audrey originally carne froryl
Torlonto. tffhile in Ottawa,
Audrey worked as Mr. Gordorr's
sec retary when he was C o -
ordinator of Defence P roduction
unde r the Rt, Hon. C .D . FIowe .

Previous to that, she was with
Mr. Gordon when .he was Ex-
ecutive Vice P re sident of the
John Inglis C ornpany and Pres -
ident of the English E lectric
C ornpany.

In _ reply to the question of
what it's like working f or the

WE WELCOME TOM MCCRAE, AN OI.'TSTANDING AERO ENGINEER.
TO AVRO CANADA IN THE NE\ATLY.CREATED POSITION OF
GENERAL MANAGER OF THE GAS TUREINE DIVISION.

I lr t t' 'bo s s ' , Audrey pointed out that
it was nlostly a case of being
prepared fsr any eventuality
and trying to establish answers
before q,r. ttions are asked!
That doe sn t exactly sound easy.
Mr, Gordon, &s.we are corning
to realize, is dynarnic to say
the least, and of c ourse his
ternpo in no srnall way effects
that of his secretary. Audrey
does not appear tobe lacking in
this respect as she vigorously
pur sue s the variety of dutie s
that befall one in such a posi-
tion. She says Mr. Gordon has
a wonderful sense of hurnor and
rnakes great decisions quickly
and wise ly 

"

In the hobby departrnent,
Audrey spec ialize s in tennis ,

swimrni*g, golf, b a d rn i n t o n,
skiing and sewing (strictly spare
tirne ) . On one of he r skiing
escapades, Audrey had the great
"rnisfortune " of being snowed
in at a Laurentian Lodge for
two days. Needless to say a
good tirne was had by all.

f ack Lidicoat, of the Mainten-
J ance D.partrnent,celebrated
his 5Oth Wedding Anniversary
recently, and all at Avro C anada
join in extendirg our hearti.e st
c ong r atulations . Jac k and Mr s .
Lidicoat were rnarried in Dev-
onshir€, England, and carne
to Canada in L9LZ. He has
been at Ma1ton since L940 when
he entered the ernploy of the
National Steel Car C ornpany.
The Lidic oats boast two s ons
in Toronto and a daughter
loc ate d in S eattle , W'ashington.

ffi peffiHh gbro@umo

i: Forrrtuds
( }IOW TO GET HOME UNHAMPERED BY TRADITIOil )

THIS IS A DICEY GAME OF C}IANCE

ey -0o,, J,cott -Buoot"uol)

rWO DICE ARE REQL}IRED AND AS MANY PI-AYERS AS WILLTHOROUGHLY CLUTTER THINGS UF,

A5 THIS Ig AN AVRO GAMH YOU MUST NOT START TILL YOU THRO\,l/ YOUR SECOND DOUBLE
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SUPERVISORS ASSOCIATION

FINANCIAL DIVISION

SANTA CLAUS. AND FRIEND
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DICK SMALLMAN. TEW. PRESIDENT OF THE SUPERVISORS'
ASSOCTATT()NTTNTRODUCES SOME OF THE EXECUTTVES

OF THE COMPANY TO THE ..SERGEANTS MESS''

THE \A/INNERg . KAY vl/HITLEY. BERNIE.CE
MELNYCK AND BILL MEI.NYCK

JACK HILTON OUTDOES
HIS PRODUCER NAMESAKE
BY ACTING AS U. C.



MIG.7

MiG-3 airfrarne, sans rnotor,
"rnarried" to a rnodified Ger -
rnan J u rn o 004 turbo jet, and
faired in. Data obtained f rorn
this experirnent enabled S oviet
technicians to rnake a speedy
start on the de s ig, of the MiG - 9,
a twin -engined jet f ighte r of
sirnilar a e r o dyn arn ic, forrn,
which entered service later in
L945.

It was about this tirne that
Russia r e c e i ve d unexpected
aid f rorn Gr eat R ritain in the
shape of a c ons ignrnent of 5 5
jet rnotors and spares. Duritg
L947 and early 1948, 3 0 Rolls -
Royce Derwent 5's and 25 Nene
1's were delivered into eager
Soviet hands. Much to the
annoyance of the United States,
the R ritish gove rnrnent e ven
invited Soviet technic ians to
und.ergo a course in jet rnain-
tenance at the Rolls -Royce plant
in De rby.

Frorn thet'gr, steady pro-
gress was rrrade. tfnder the
directi.on of designer N.B.
Chelorny, the power output of the
Nene was progressively stepped
up frorn 4,500 lb. static thrust
to its I 95 I rating of 5,5 0 0 Ib.
H i gh - s p e e d fighteFS, such
as the MiG-15 and La-17, are

14

powered by M-45 units, as they
are de signated, and ope rations
in Korea suggest that these
Rus sian turbojets are extrernely
effic ient unde r c ornbat c ondi -
tions. Reliable reports indicate
that the M-45 is now b e i n g
rnodified to obtain 6,000*6,500
lb, static thrust, and new ve r -
sions wilt be in production
very soon

Duri*g the period when the
c entrifugal - type Rolls - R oyc e
engines were being deliver€d,
Russia had already been work-
irg for three years to desig.
and produc e Gerrnan axial-f low
units using the captur ed BMW
003.4. -Z and the Jurno 0048 -4 as
a basis for developrnents. Re -
de signated M -003E and M -0 04FI,
they had their power o utput in-
creased frorn 1,76A lb.and I ,98 0 lb.
thrust, to 3 ,7 50 lb. and 4,00 0 Ib 

"

respectively. Ear1y Red air-
c raft powe red by the se turbo jets
provided Stalinrs air force with
i rnuch-needed rnoratre booster
at a period when other nations
were f orging ahead" with jet
propulsion. Present production
is now c oncentrated on the
M-0IZ (6,600 Ib. thrust), and the
M-018 (A,OOO lb. thrust), two of
the rnost powerful turbojets in
the world.

In the field of rocket power*
plants , Rus sian de signe r s have
rnade furthe r us e of Ge rrnan
data hy producing a developrnent
of the Walter HWK 509C liquid-
fuel rocket (rated at 4,40b lb.
staiic thrust in L945) which
powered the Junkers Ju-B-248,
an i*proved version of the
Mes serschrnitt Me;- I 6 3 taille s s
fighter of trVorld War II" With

an aggregate thrust of sorne -
thing like 6,500 1b., the Soviet
" rocketjet" has been under te st
f or s orne tirne in the Y ak 'Zl ,

a d i rn i n ut i ve experirnental
inte rc epto r -fighte r of obvious
Ge rrnan parentage .

Soviet desigters would
appear to be giving the highe st
priority to thrust augrnentation
for their current production
turbojets. For a tirne, long
afterburners were not favored
by the U.S.S.R., but several
high-speed swept-wing jets seen
at the annual Moscow air dis-
play at Tushino airport in July
of last year, would indicate a
cornplete reversal of policy.

Liquid -fueI rocket as siste r s
have not been neglected, and
future Soviet developrnents of
the Z,5do lb. thrrrsi Gerrnan
BMW 71"8 should cornpare fav-
orably with the new British
Afpastrong Siddel.y Snarle r and
other Allied units.

Thus it can be seen, that
Russia's present policy is to
c onc entrate on three rnain type s
of turbo jet, narnely the M - 45 ,

the M-012, and the M-018, to-

gether with various forrns of
augrnentation to inc rease avail -
able power output.

It is reas surirg, however,
to retrrernbe r that the downfall
of Ge rrnany 's Luftwaff e c arne
f r orn ove r - standardization of
equiprnent.

a

PRODUCTION IETS OF T}IE RED

AIR.FORCE

N[iG- 9 t*15
Designed jointlyby Artern I.

Mikoyan and Mikhail I. Gure-
vich, the MiG -9 was a direct
de ve loprne nt of the e a r ly MiG - 7 ,

and had the honor of being
the fir st serie s -production j"t
aircraft to go into service
with the Soviet Air Force. Its
rneagre pe rforrnance with two
M - 0 0 3 axial turbo jets of about
2,000 Ib. static thrust each soon
re sulted in production being
tapered off in favor of the
single-engined Yak-15 fighter.
MiG - 9's , howe ve r, are still in
service in srnall nurnbers with
the East Gerrnan and other
satellite air forces.
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[|iG-I5 lllt7
The MiG-i5 first gained

n'otoriety in Korea, when its
a s toni s hing r ate -of -c lirnb and.
high rn a x i rn u rn speed gave
Unite d Nation's pilots many a
headache until the F -86 Sabre
was introduced.

G e n e r a I 1y speaking, the
MiG* I5 is considered a" better
alL-round aircraft than the Sa-
b re , and, like rno st othe r rnod -
ern fighters of the Soviet Air
Force, carries large.-calibre
cannen as standard equiprnent.
Io4e anwhitre , the It .A "Ir . and the
U "S "A.F- " still c ling to ZA rrirn.
anC,5 in. weapCIns of WcrldWar
iX vintaB€, long out*dated by the
rapid advamces in ai"r errnarrlent
dy*i*g the past si.x years.

WAffi,*BH ng},f,ffi

Another strategic-area de-
fend.er is the Yak*ZL, the post-
war ltussian version of the
Gernnan Me-163 and Ju-B-Z4B
rocket interceptors" \Mith its
I-I\MK-509C d.eveloprnent, this
sweipt -wing fighte r is said to
be capable of speeds up to 900
trn.p.h. for short periods . It is,
believed to be in lirnite d pro -
duction.

LA-Ir f!l48
Sernyon A. Lavochkin's

La-15 is roughly the equivalent

16

mf the CF-1trO fighter" It owes
i.ts hasic desi.gn work to Gerrrtan
Wornd \{ar II designer, tdf,i$y
lVlesserschrnitt. His lv1e -ZbZ' *n$turlmvCIgel"'was designated
the La * tr 3 by the Soviet Union,
and put i"nto l"i.rnited productior:..
A rnod.ifi.ed version known as the
La * I 5 , am"d. fitted with ,Rus s ian *
huilt $#t*004 axial turbojets,
followed." Latest produCtio*
ni ght *fi ghte r variants in-
corporate swept-back wing and
tail" surf,ac€s, and are powered
by two 6,6 SCI Lb " static thrust
hd-OiZH engines.

fu{ost r e c e nt:Ly reported
arrnatrrdnt are two 32 ffilrr:, c6"x]*
non and two 3"2,7 rnac.hi.rae guxls,
the -attack-escort*fighter v€s -
siori c & r r y i. n g an all*e&rlnon
battery in the rlose,

pi.lots over Korea are
rurnored to have sighted a
machine s irrriLar to the La - I 5 ,
but no afficial c onfirrnation of
this fact can be obtained"

Risi*g production lnside
Russia itself indicates that thi.s
airc r aft wil"l forrre the Ruc ler:s
of the U ,S oS'"R . 's night defenc e
or g aniaation 

"

il{iG - [O TSSI

tsig Russian surprise of this
year was the introduction of a
new fi.ghter bearing a rrery
-close resernbl"an"ce to the Ger-
rrlan Tank-designed Ta*I83 of
lxlorld W'ar IL It i.s X i k e ly
that the hdic - I 9 w&s one of
the high-speed 'aLl"*swept' jets
shorxrn at the JuIy, ].95 3., Moscow
air dispJ.ay.

"ks



LA- 17 r gl4.l
Like the MiG - I 5, the La -

L7 was based on the Ge rrrlan
F oc ke -Wulf Ta-183 llt, do
advanced fighter designed in
L944 by Kurt Tank, cur rently
working in Argentina. Ex-
perience gained in squadron
service rnade the Soviet air
f orc e cut back production in
favor of the rnore controllable
MiG-15. ManyLa-17's are still
in service, and radar "snoots"
have been noticed on sorrle
ve r s ions f lying in Ge r rnany .

YAII-I5 IS45
Sirnilar in layout to the

MiG-g, the Yak-15 is another
early piston aircraft rework of
about the sarne period. The
4,000 lb. thrust M-004H axial
turbo jet exhausted unde r the

CONTINUED FROM PAGETE

A rrnstrong Siddeluy Motor s in
Erg1and. A first effort, the
Snarler was designed with the
ernphasis very strongly on
safety and reliability, with high
p e r f o r rn a n c e and rninirnurn
weight a sec ond.ary c ons ide ra -
tion when they c onf licte d with
the rnain airns . T he diffic ultie s ,
which have been ove rc orne by
the industry and good tearn work
were rather forrnidable. For
instance the problern of purnping
to high pressures a liquid which
boils at l83oC , and to obtain
in stantane or: s p r irning of the
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fuselage causing the Ioss of
rnany tailwheels in early ve r -
sions. This desigr defect was
rernedied by fitting a tricycle
undercarriage.

Nurne rous variants of this
little fighte r have appeared,
i.nc luding a two -seat jet c on -
ve r sion traine r afte r the style
of the Canadai r-bui It LockheedT-3 3

Production of the Yak-15 is
now believed to be cornplete.

IL'21 t!t49
Late st S o viet tactic al borni:e r

in quantity production is the 580
rn..p.h. IL-24, rnore cornrrronly
designated the Tu-10. Corn-
parable in suze to Britain's
Etglish:Electric C anb e r r a,
latest variants of the Il-24
are reported to be fitted with
Shve tzov-developed M-0 I 8 axial

purnp gave c ons ide rable f ood
for thought.

The propellants which we re
chosen as long ago as L947 in
consultation with the Ministry
of Supply,,are liquid oxygen and
rnethanol/wate r . W'e have had
no reason to regret this choice.
The choice of liquid oxygen as
a propellant still appear s to us
to be the correct one f or air -
c raft propulsion. Liquid oxygen
is cornpar,atively safe. A
bucketful can be thrown on the
ground and within half a rninute
it will have disappeared. If the
sarrte thing is done with either
nitric acid or hydrogen per-

tL- 24

turbojets. W'ith afterburner
fitted, a static thrust of about
7 ,7 A0 lb. is attained for each
unit. Early bornber and trainer
versions were powered by two
Chelorny -Nene s (M *45 's ) of ove r
5,500 lb. static thrust each.

YAIt-Zfr r',,4',-
Reputed to be the fastest and

best Red swept-wing fighter,
the Yak"ZS is now entering
quantity production, and soon
rnay be the standard first-line
offens ive and defens ive we apon
of the Soviet LJnion.

Unc onfirrned repo rts f r orn
Korea state that the Yak-25 is

of c onventional de s ig* and us e s
a liquid-fuel rocketjet for
inc reased thrust.

LA-26 rs5(}
T e ntati ve 1y designated

the La - 26 , this late st S oviet
rnediurn bornL.r is at pre-
sent in the process of being
de live r e d to ope rational units .

Aerodynarnically sirnilar to the
U.S .A.A .E' . B -26 Maraude r, the
La-26 is reputed tobe Russia's
sho rt - range atorn carrier.
Naval units are also inter-
c sted in this type as torpedo -
bornbe r replacernent f or the
piston-engine I1-4. Se r gei
Vladirnirovich Ilyushin"s exper -
ienc e in thi s f ie Id rni.ght be a
corroboratory factor for the
designation I1-26, quoted by
sorne observers.

oxide , not only wiLl it stilL be
there after half a rninute, but it
will be extrernely dangerous.
The danger frorn accidental
leaks in an airc raft is obvious.

Frorn the point of view
of supply, liquid oxygen is
obvious ly the be st choic e . The
problerns of its production and
transport have been solved.
Liquid oxygen can be produced
in rnobile plants which c an be
s ited in any part of the world
artd. operated wherever gas tur-
bine fuel is available.

In effect gas turbine fuel is
poured in at one end and liquid
oxygen c orne s out at the othe r .

Turni.ng to the instal"lation
of the SnarLe r in the Hawke r
P LA7Z, the accorn.panying
photographs show that Hawker
Aircraft Lirnited have rnade an
extrernely neat job of this
especially when it is rernern-
bered that the aircraft was not
originally designed for a rocket
rnotor.

Unfortunately for this artiele
the effect of the SnarLer's extra
push at altitud.e rrrust rernain
veiled in sec recy, but to quote
I$firnpey 'W ade on hi.s return
frorn his first clirnb to 35,000
ft. "It goes up like a bloody
rockettt.

T$
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THE RADIO CABIN AT THE HAMELE MARINE RADIO SCHOOL IS LAID
OUT EXACTLY Asl THE CABIN tN MANY SHIPS. HERE A STIJDE,NT Ig
.OPERATING THE MARCONI OCEAN SPAN TRANSMITTER.

The Bilrth

Radio

$ailor

of exacting work which is their
lot.

There are rnany schools to
which young rnen c an go in o rd.e r
to s tudy to be a r adio s ailo r ,
but few are as weLl- equipp*d
and. c ornpetently staffed as the
School of Marine Radio and
Rada.r at Harm.ble, Ergland. trt
is run by the Hawke r S idde l*y
Group, the biggest group of
airc raft and ae ro engine rnan -
ufactr:.rers in the world, of
which Avro C anad.a is an inde -
pendent rnember. Situated on
the outskirts of this picture sque
yachting centre, the school is
id.eal ty sited on Southarnpton
Water, up which daily stearrrthe
e lite of the wo r Id ' s rne r c hant
navle s .

For a rnod.est fee, the boy
who cornes to Harnble is trained.

frorn A t.o '/, irr t. lr c o r y and
practict: ol rr)(r. t'itrr: radio. The
course lasts ir ycar and fits the
student not only to pas s the
necessary t:xarninations but to
undc r stand and perforrn all his
dutie s , b oth tec hnic al and ad -
rninistrative.

C ornf ortable acc orrrrrrodation
and excellent rnessing is pro-
vided and opportunities exist for
boy s to take part in all f orrns
of sport.

On successful cornpletion
of the course for the straight
forward rrrarine radio cer-
tific ate , students rnay, if they
so desire, g0 on to take a
comprehensive course in the
ope ration and rnaintenanc e of
rnarine r adar on the ve ry late st
e quiprne nt .

aof

WFiffil'*dxi:lti#
who rernained at his post and
sent out the all i*portant dis -
tre s s signal when his shi.p was
ablaze and sinking ? The re is
s ornething deeply stir ring and
rornantic inthe idea of a career
as a ship's radio officer.

Yet rne r c ant i I" e rnarine
rad.io officers are essentially
serious-rninded, s t e a dy and
highly-skilled rnen whose basic
training and subsequent exper -
ience fit thern for their life of
great responsibility, not only in
erne r gency but in their daily
round of duty. That their Life
is one of travel" and, in rnany
cas€s, extrerne cornfort in their
few leisure hour s, is only fair
cotrrpensation for the long hours

20

rN THE acHooa'" oarno*""*i,oo, *oo*r. r,r.*t
CONCEIVABLE RADIO COMPARTMENT lS SECT|oN-
ED AND CAN BE STUDTED IN DETAIL.

THE SMELL OF THE SEA IS tN THE
STUDENT's NOSTRILS FROM THE
TIME HE ARRIVEA AT THE GROUP'S
scr-rooL FoR RADto sA!!-oRa.
soLirxeMPToN u/ATER ts oN Hts
DOORSTEP, AND SMA.LL AND LARGE
CRAFT PASS ALL THE TIME.

l
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PHILIP C. GARRAT, MANAGING DIRECTOR OF THE DE HAVILLAND AIRCRAFT OF CANADA, LTD.
AT THE CONTROLS OF THE FIRST BEAVER L.zO.A DELIVEREP TO THE U.S.A.F.

l:.1 r,i ir, '{ r i,, iol-<., anCL ne\f€-'f

{_}l.:it.-;i,ir, I i,..i.. u l,,rttlldarj-eS f*r
tht,: 1;' i.i1 ;r{ ul"rrtili{:m.?.}rm.:.r-*
rt l-i.ti l l,{r r { lr,rl;{-' Of m*{Lv*:jtS
f.j',, ,,r, ' r1,,,,;ll,rrrql isn stgrii"$j-c*.
i:rr;1 r,t ,iur. f I'onr t::mc["i"t:"*rrm"i

I 'n ' ' it'r.w I').l"i,J"Ll::it-{'-}-r"i*: 1.,,

l'.,, : ,n! r r rr't'iceiru .r{j1;:,{'t.i,i.:tlrri ,,

I i :r, 1947 rJ""* ?{,riyiJ}c.rii,rl
I ,,i {.ani}d,} i.i,-l, jl:, r] i.

,',<1 t;,lli.l{.i; ;:}" 1-.iSi;,, 1 lrr,.,l,
I 1 ,, ir r' ('(, L' il {.}}Ir1:{tfi.f -:i :;;:r. }, i j, ,. { , r,
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,urt'l li,kiifj '*"::i "r,,!"{-}J-J c.Ii ,,r,]i*.:,1, it
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vrt.Tlrging ft':eis.:r, lrl i,rll r" i rrl, lr,.,r I 1t,
$Llt) *;r* ]: () n $ 1 qtr 
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Perforrnance was of vital
irnpo rtanc e , to be able to u s e
the s rne Il lake s and r ive r s and
crude landing strips in the bush,
Quick take -off , fast c limb, good
flyi.ng qualities, and low stalling
speed were designed into the
airc raft, by the de Havilland
tearn, taking advantage of their
cornbined experience- to select
a good wing with an extremely
efficient high lift flap,

The Beaver first flew in
August of L947 and carried out
se aplane tests for it s Certific ate
of A i rwo rthine s s bef ore c orn -
pleting the landplane te s ts .

P r oduction followed quic kly,
the first aircraftbeing delivered
in April of I 948. Sinc e then
over I50 Beavers have been
s old in the c orrrme rc ial rna rket
in nrany diffe rent parts of the
worLd. The original garnble
of s orrre one rnillion do Ila r s in
the desig* and developrnent

of thi"s Beaver airpi"ane has just
begun to pay off. The decisi.on
to g o ahead in L947, without
Governrnent support, is inrlica-
tive of the free enterprise
and foresight of this Cahadian
c orrpany .

Beavers are operating for
Canadian air carri"ers, in chart*
e r wo rk, ae rial photo g rapley,
fore st fire detection amd sup *
pression, geotrogical" surveys,
crop spraying and d"usting, and
every d*y transportatir:n of
people and c&rgo, They are
in e ve ry pr ovinc e of C anada
f rorn Newf oundland to B ri.tish
C o lunnb ia , and in th.e No rth l,V e st
Territories and the Yuk0n"
They are in service in C entral
Af ric a, the {.Inite d State s in *
c luding Alaska, Great B ritatn,
Peru, Coi.ornhia, Brazil, Inci.o
C hina, New Z ealand, FinlanC,
Indonesia, Argentirc, Ma1aya,
Dorninic a and C hile .

After rnany contacts and
rnuch spade work on the part
of the c onnp&ny in the LInite d
States, a Beaver was dern-
onstrated to the, U,S .A.F . at
'W right Field and later to the
U.S. Arrny at Fort Bragg. The
outstanding perforrrrance irn-
rnediatetry attracted attention,
and showed" possibilities as an
arnbulance plane for transport-
i*g c asualtie s frorn fo rward
are&s, as well as rnany other
liaison airc raft jobs .

T he B e ave r wa s off ic ially
entered in a cornpetition witir
s ix othe r airc raft in Dec ernbe r
of 1950, and after extensive
tests was chosen by the U.S.A.F-.
and the U.S. Arrny as their
L-20 -A Liaison Airplane.

'ffi"r the first tirne in its peace -
W tirne.hi s to ty, the United
States of Arnerica accepted
delivery last Noverrrber l3th of a
foreign-rnade rnil"itary airc raft,

The cerernony was at
Downsview Airport, Toronto,
whe re in the pre senc e of a lar ge
gathering of high ranking Air
Force Officer s and industrial
leaders, Canada's Defence Pro-
dg"tion Minister, the. Right
Honorable C .D. Flowe, turned
over the first de Havilland
B e ave r L -20 -A to the Unite d
State s Gove rnrnent.

'''We have he r€' ', he said,
' 'an. exarnp,le of c o -ope ration
between the United State s and
Canad.a in the strengthening
of our own defence against
aggression."
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The aircraft was accepted
on behalf of the Unite d State s
Governrnent by Major General
Mark E. Bradley, Director of
Procurernent and Production,
U.S. Air Materiel C ornrnand,
(Wright-Patterson Air Force
Base, Dayton, Ohio).

Said Major General Brad1ey,
"No single nation can pick-*p
the entire world on its rnilitary
and ec onornic shoulde r s and
carry it..,...\[€ rnust work with
each other for the cornrnon good
of all" .

Duritg the second \Mor1d
War, C anada produced in quant -
ity for the ,IJ.S. Arrned Force s,
three type s of airc raft the
Curtiss He11 Diver, the Cornell
prirnary trainer, and the Noor-
duyn Norsernan.
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