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“me disadvantage, o =7 o compete in this ares.

The decision was mads with full awazreness of Ihe magniiude of e
task. Apast Irom *he imposinhg specification, the desizn zrd dewvelommezns ta2am,
oy siSoping one engine gsmeraztionm, was foregoing much mowledge and experisnce
which normally ';01_1"_:‘. have been applisd o development of the Izoquois.

Thus there was more %han thernomal-dlotment of risk. It Rzs been
sstinaited that zbout 20% of the engine caliled for work in cempletely unimown
arsas or, as s=nginesrs zui ii, "beyond the s=tate of the azi.m

Finally, engineering considerations aside, there %2s “ne fimamcial
risk. The project was without miliizry sponscrsaip in the beginming.,

Sact, scm2 38 nilliom iz private Sunds was spent before 2 develommerni ccmiract

b

received from the Royal Camadian Air Force.

The Iroquois soncep: was basad toimzrily om 2 Royzal Cazmadizn
Torce intersestor requiremens for 2 successor o its CF-100. This called

\ - - . - -
for maximmm zeriormance oFf Mach 1.5 2% 350,0C0 f=2e4.
by 2

In ius®t 20 dz7s the desizm zeam came Tp wiih fne Dasic Lyt =
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afterturner, Wi moculated comwvergezi oozele, the packags dalivazizz 20,000

L,300 lzs. Tianmimm allogys, selatively zew in 4he zi-crafé imdmsiry, wouli
ce used sxtemnsivsly to-cughout the front e:f... The project was labelliad
("oroject stucy 131).

PS-13 was placed tefore the Zawker Siddeley Croup's Design Couxmcil,
composed of the technical heads of the various Zawker Siddelsy ccmpanies o
whidich Orenda is orme torough A.V. Zoe Ceamadz Limited., Thas project was thor-

cughly discussed during the coumeil's visit to Mzlion in Ociober, 1953, and

terprise would be ce:rza.rd=d to sty within the weight limit imposed, T=e
Sasic design gave a “';’usu-,c-ve;;‘:. Tatid of just under S=to-1, ard there
was every intentfon of Doosting his if 2% all possible.

At the cuisei, tifanimm 9ffered <he greatest singis osporte==7
for c2epirg the weight down. Using if <5 replace 2lumizwmm in the frozt and
of the engine (where temperatures would Be %00 high for almmirmm) it wms
estimated ihe engine mﬁ.’.d e liz=ter Ty 350 lbs. than if steel (fhe izex~

native material) were used.

Z-iclwer, there were oiler ways 00. Th2 TWC-COmMTTessoT, <T o=

veol, arTzrgement was ligh<er itzr a sizgle compressor desigmaed: for inz
sze dusy. (T=is of course, was 20% ine sols comsiderziica im ke comzres-
sor desizn; the two-syesl desizm was considered =zore lsxidle for smzize
serformarce ard andling characterisitics, )

-2 ccruus<ls

5]

¢hzmber was made smailar, and csonseguernily
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to the basic engine so %hat it bDecame an integral part of ihe design and was

While titzniwm appeared %o be very attrac tive, it was no% sithous
its hazards. I% was in @ eritical pesition at thay time. Quality of the
naterial varied from batca to baick; i‘;‘was said to be diffiscli o weld
ané %o nachine; are it was in short supwly.

To overcome these disacdvantages, itnhe Orenda tzam set out © lzzm
as mach 2s possible about ifitapimm., In the lzboratery, characteris+ics of

: +

perZes were esiablished.” "Im the machize shop, invesT zztices

s}
(3

a
H.
Q)
P,
'zj
d

Were underiaksn to learn how to fabricate the material and mamy new “ecznicues

The lack of knowledge zbcu® ititznivm was to be sxzected =zt ihz

Y

“ime. Cnly a f=w pounds of ings® zad Seen produced in 19L6 znd 4hat in 2

. Sureau ¢f Mines laboratory. Ouftut had growa %0 150 1bs. im 1951, azd

W

in 1953, <he ther current year, %0 2,000 lbs. Tive thousand ioms ware sxgec-

ted in 4-e next year and 12,200 %orms iz 19S5, SHowever, it was stiil ze<

i

enough o satlsfy demand. Order bocks were virtually closed for 1553
were iigh% up to 1956. 4 one souzce disclosed the availability of suffizienms
zaterizl for 12 engine sets if ordered imediaztely.

Cn the design side the picture was brigh+t. IS was aown nas

other 2ngine sompaniass were plazning <o use i{ifamiim Sut cply as 2 sutsti-
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where 2 local hot spot develeped 1% sourld restl? im 2 hals husmisg ihrough the
sy

Early in 1955 came a remirdar, if ome were needed, of ihe 2izh stakes
-8

a0

Wwas tTaced 0 zn sxcess of oydrogen in the rzw materizl as received from the

susplier, I-stead of a maximm of 25 parts in a million, ILO parss in z =d

were found, This ia no way was due %o negligence or stherwise on xhe pa=t cf

the surplier. =2Rather ii was because no sa‘-:is:‘actory Trocess nas 7=t teen
found %0 give fauli-free ﬁmduction.

To salvage the blades, which rerresented 2 fair swm in develommeznt
funds, arTangemernts were made to have them degassed in a vécu'm. The oyizo=

gen was successfully '"bubbled” cut but not Sefore mamy anxious dzys <f wozdering

whether the enitire fiitanimm concent would hzve %o 2e zbandoned.

: s . .

Crenda engineering sunterprise showed uwp well iz arriving a2t 2z fizmzl

afterburner design. The basic desigm called for a2 proporiiomate ihosls/insmst

o

Raracteristic with a mozzle fully varianla as opposed o the “wWo-pesi=iom,

Q

on-0ff %type of afterburmer then in a wide ise. Because ithe QOrendz tazz J=21t

insufficiently experienced in aftersurmer work detail design of this cau-oment

@as given %0 amother campazy which specialized in combusiisn desizn. Tois ld

)
w

- P
=2 228 %

0 3 four-segment tyre of af‘ersuscer in wiizh eack segment was lift

.

-5 — - - > & . - % s - - T = ol 2 - -
znd the sysiem sulfazred cther *echnizal shortcomings z2s well. 4% &is s2g=

an Crenda tesm under<ock 2 program of aftersuTmer imvestigation whish Z2d 0 2
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0llowing are the main specificafions relzasad o date:
Lengta, with afsert
af

Intake diameter
Afterburner diameter

. Thrust -
Thrust/Weignt ratio

Specific Fuel Consumpion

Compressor
Compression ratio

Combustion system

ifterbumer

23l in.
208 im.

S:1

under 1.0 (dzy)
under 2.0 (a

two soool
moderate

snrmlar, hizh

velocity, vaporizing.

close-couplad,
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