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Unit View of Orenda reveals the percentage volume of contracted work involved in Avro's jet engine procurement. EARLE K. BROWNRIDGI 

Procurement Poses Problems 
In Jet Engine Development 

By Earle K. Brownridge, 
General Works Manager, 
Gas Turbine Division, -
Avro Canada 

GENTLEMEN," the RCAF officer 
announces, "we would like you 

to commence design of a power 
plant as soon as possible. Our re­
quirements generally are these: 
thrust 5,500 lb., weight under 3,000 
lb., length 10 ft. 6 in., diameter 3 ft ., 
ceiling 40,000 ft. , etc." 

That is how procurement starts; 
however the most important ques­
tion is; when would the engine be 
required in production quantities? 

It is here that we meet our first 
schedule; from here on in, the aim 
is never to let lack of engines hold 

, up the delivery of completed air­
craft. Sometimes there are two or 
more airframes using the same type 
of engine, in which case we have 
two basic schedules to contend with. 

Under Utopian conditions, which 
would allow each phase of the de­
sign - development - production cycle 
to be completed before the n ext one 
began, it would take approximately 
seven to eight years from the de­
signer's drawing board to the plan­
ned production peak of, say, 60 

engines per month. However, under 
present conditions of "hot" and 
"cold" wars, such Utopia cannot be. 
Instead, this cycle must be com­
pressed into as short a period of 
time as possible, so that it usually 
works out to about five years. 

To meet this compressed sched­
ule it is necessary to overlap as 

many of the phases .as possible. This 
inevitably means that the procure­
ment boys are in for a rough time. 

The designers have not been at 
their task long before they are on 
the phone to , Procurement asking 
for information about the availabil­
ity of some new metal that would 

(Continued on page 74) 

COMPLETED ORENDA, as shown above, is now being fitted to Avro Canada 's ·CF-100 all ­
weather fighters , and to the F-86 Sabre jet as built by Canadair Limited of Montr~al. 
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-·Propeller 
Overhaul 

•· 1s our 
business! 

• We are set up to give unexcelled propeller 
.!Ind governor overhaul service-a contribution 
to the economy of your flying operations. Our 
modern plant-the .finest in Western Canada 
-is geared to solve your problems. Badly 
bent or curled propellers are quickly straight­
ened ond re-pitched. Time expired propellers 
and governors are overhauled and recon­
ditioned in a minimum of time. Our facilities 
are licensed and approved by the Department 
of Transport. 

OVERHAUL SPECIALISTS 
for Hamilton Staindard .,nd Hydromatic pro­

pellers, 0cHavillaind Dove propellers, Hart-

1ell's, McCauley's, Beechcraft propeller, and 

Flottorp Controlable. We are equipped, fully 
experienced and handle parts to overhaul and 

recondition practically any type of propeller 

and governor encountered in Canada. 

FACTORY DISTRIBUTORS 
for McCouley Met-L-Props and Me+-L­

matics, Sensenich S~yblodes, Sensenich 

all~me+al and Sensenich wooden propel­

lers, Te st Clubs ond FloHorp Control­

able. We also deol in reconditioned 

For fast, guaranteed service 

write, wire or phone: 

sibility of other logistics 
staffs. These include: 
(a) Emergency and safety 

equipment 
(b) Chemicals, textiles and 

metals 
(c), POL, heating and pack­

aging 
(d) 
(e) 

(f) 
(g) 
(h) 
(j) 
(k) 

Mobi'le . equipment 
Hospital supplies and 
equipment 
Barrack equipment 
Clothing 
Shop equipment 
Hand tools 
Ground handling equip-
ment 

(1) Musical instruments. 
SEGO is responsible for all 
logistics aspects pertaining to 
this equipment. 

JET ENGINE 
PROCUREMENT 

(Continued from page 51) 

be ideal for the job, if the supply 
and price were right. Of course, 
whenever possible it must be a 
Canadian source, which adds to 
Procurement's task. Soon the re­
quests come along for samples of 
the proposed materials which can be 
sent to "the lab" where they will 
be subjected to tests of all types to 
see whether. they will meet the .de­
mands of the new engine. 

Once the design takes shape, it 
becomes necessary to bring the prob­
able manufacturers of special pro­
prietary components, such as fuel 
controls, starters, etc., into the pic­
ture, so that they can proceed with 
advance designing and planning. 
Their schedule • is even tighter than 
ours, as they must deliver their 
products with enough lead time for 
us to meet our own delivery sched­
ules. The procurement team have 
to arrange all the necessary sub­
contracts and purchase orders. 

Soon the first experimental engine 
is being assembled and the demands 
come in for small quantities of ma­
terials, for parts, tools and test rigs, 
etc. The laborious task of testing 
and developing . the design has be­
gun. Before the engine can be sub­
mitted for its Qualjfication Test, it 
must log approximately 8,000 hours 
of - test-bed running and a further 
2 000 hours of flight test. During 
this phase there is not much "vol­
ume" buying to be done, but rather 
a lot of small difficult items, gen­
erally required "yesterday!" 

It is at the commencement of this 
testing phase, that we come into 

CANADIAN AVIATION 

contact with something that is to 
become our constant companion 
once the design is released to Pro­
duction, the Design Change Notice. 

From now on, Procurement will 
be in the thick of it. Agreements 
must be reached with Production as 
to what will be bought out, and what 
made on the premises. Then tenta­
tive schedules of delivery for both 
raw materials and finished parts are 
arranged, first with the production 
team and then with the selected sup­
pliers after tenders have been sub­
mitted. 

• During this time, requests are 
coming in for tooling of all kinds, 
machine tools and equipment, some 
of which may take up to 18 months 
to procure. Unfortunately, until the 
engine has passed its qualification 
test, nothing is concrete and changes 
come along at short notice. 

Then comes the day when the 
engine has passed its qualification 
test and is officially released to 
Production. Production schedules 
become firm, and the tremendous 
task of placing the necessary pur­
chase orders begins. Then follows 
the expediting of parts and mater­
ials to the all-important schedule, 
remembering constantly, that it 
only needs one part behind schedule 
to set back the whole program. The 
engines cannot fly until they are 
complete. Procurement are fre­
quently called upon ·to make spot 
buys of parts which are scheduled 
for manufacture in the plant, but 

• which are held up due to delays in 
machine tool deliveries, etc. Under 
such circumstances a source of sup­
ply has to be found quickly and a 
crash schedule of delivery arranged. 

Once the design has passed its 
test and been accepted, all major 
changes are then subject to the for­
mal approval of the customer. For 
this purpose, the "Engineering 
Change Proposal" is brought into use 
so that all the facts, both technical 
and financial can be fully set out. 
Prior to this time changes were 
mainly at the discretion of the com­
pany's engineers. No procurement 
action on changed parts can com­
mence until formal approval has 
been received. 

Each design change to a bought­
out part usually means an adjusted 
schedule and a fresh round of nego­
tiation with the supplier regarding 
prices and deliveries, but no matter 
what else happens, deliveries must 
keep pace with production require­
ments . 

So far we have only concerned 
ourselves with our own schedules, 
but the schedules of both the air-
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frame manufacturers and the cus­
tomer are subject to change when 
conditions . so demand. • Any such 
change is boun.d • to cause , another· 
round of re-scheduling within our 

. own area with all its consequences 
to Procurement. 

Having started the production 
line well on its way, the task does 
not lessen; at this stage the require­
ments of . spares for both mainte­
nance and overhaul purposes become 
known. All of these are tied to de­
livery schedules of their own, which 
must be met just as definitely as 
the production schedules, otherwise 

engines in service will be kept out 
of use. 

Design changes in turn affect 
spares - in many cases and require 
Modification Kits for fitment to 
delivered engines, some of which 
may be grounded until the kits ' are' 
available - all of which tends to 
play havoc with the delivery sched­
ules. 

As you can see, the task of pro­
curement is not an easy one, especi­
ally when the problems of meeting 
a schedule are complicated by hav­
ing two or more different engines 
going through the same cycle of 
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events but a year or so out of 
phase. 

Once the engines get into service, 
they are subjected to operating con­
ditions which could not be dupli­
cated under any other circum­
stances; this again is likely to pro­
duce requests to change the design 
of some component, and so the 
wh.ole cycle of events begins again. 

All of this adds up to the fact that 
a procurement organization in an 
aircraft engine plant must be as 
flexible as possible and prepared to 
perform impossible feats of delivery 
at a moment's notice. 

TCA VISCOUNT 
(Continued from page 54) 

Certain changes have been made 
to, the · engine to facilitate low tem­
perature starting. These . were (a) 
use of a synthetic low viscosity lu­
bricating oil, (b) redesign of flame 
interconnecting tubes, and (c) in­
troduction of high energy ignition. 
With these changes it will be pos­
sible to start the engine at 30 deg. 
below zero after soaking for 12 hours 
at that temperature. 

Automatic flame temperature con­
trol has been developed to consider­
ably reduce the load on the pilot 
under warm temperature conditions. 
Formerly, manual fuel trim was 
necessary in order to guarantee 

. that engine temperatures were not 
exceeded for air temperature · above 
standard. ' 

The standard Viscount fuel systeqi 
in use on European airways was 
changed for TCA to give each of the 
fou.r engines an independent fuel 
supply, while at the same time per­
mitting inter-engine connection and 
cross feed if desired. In order to cope 
with the possibility bf ice crystals 
forming in the fuel system, an auto­
µiatically controlled engine · fuel 
heating system was. developed. The 
Dart engines will use wide cut gaso­
line, JP-4 .fuel, both for economic 

• and safety reason's. This fuel is 
• standard on military turbo prop air­
craft, but TCA will be the first air­
line to use it. JP-4 fuel is at least 

.10% cheaper than kerosene. TCA 
decided against kerosene because of 
the unknown factors, such as static 
electricity, · effect of lightning and 
other things from a safety stand­
point. 

A pre-select type of pressure fill-
• ing has been installed for the water­
methanol system. This, along with 
the standard pressure refueling sys-

DE( 


