November. the Avro CF-105 Arrow weapon system has been under the management of a Project Office.

THE SEARCH FOR
MANAGEMENT

By GROUP CAPTAIN HI. R. FOGTTIT

“The military needs and de-
mands the highest calibre of
management.”

—General C. S. Irvine, USAF

HE HOUSE was in an uproar.

On all sides the Prime Minister

was being blasted with a barrage

of harsh and bitter words. This was

May 7, 1940, and the British forces

had just been thrown back into the

Norwegian seas by the victorious Ger-
man Army.

Prime Minister Neville Chamberlain

—whose appearance and rolled um-

brella had become the very symbol of
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appeasement—iricd hard 1o wtem the
tide. When a "Want or Contidence
in the Government was called, Cham
berlain’s  Conservative  Party  barely
scraped by with a majority. Fifty of
their own members voted against the
Government. Three days later Hitler’s
Army burst over the Belgian border
and the rape of the Lowlands had
begun. This was the end. With a sad
and weary face Neville Chamberlain
submitted his resignation to the King.
And Winston Churchill was immed-
iately called to Buckingham Palace and
asked to form a new government.

Old Campaigner: Though he had
never been Prime Minister before,
most of Churchill’s life had been spent
in politics. He had also been trained
as a military man and had campaigned
with the army in India, Egypt and
South Africa. With this checkerboard
of experience he had a firm belief in
the efhicacy of air power, and he had
long made up his mind on how the
British should start to achieve it. “I
had resolved as a result of my experi-
ences in the last war,” he wrote in his
book Their Finest Hour, “to remove
the Supply and Design of Aircraft
from the Air Ministry.” So with the
help of that able Canadian, Lord

caverbrook, he set up the Ministry
of Aircraft Production. Henceforth the
MAP would call the tune on design
requirements and  production sched-
ules. And the RAF's Air Ministry
could get on with fighting the air war
and specifving, in broad terms, what
weapons they needed to fight it with.

Churchill’'s  organizational  change,
whereby the MAP would manage new
aircraft programs instead of the Air
Ministry, was the beginning of a chain
reaction that is still going on today. All
over the Western World we are search-
ing desperately for efficient manage-
ment techniques to smooth out and
speed up the design, d=velopment, and
production of today’s complex aircraft
and air weapons. For nearly twenty
vears we have been wrestling with this
problem. Although we have made con-
siderable progress with the weapons
system concept and its management
philosophies, the road ahead is still
fogbound and uncertain. An  evalu-
ation of the evidence indicates that our
channels of communication and our
decision-making machinery are the
major causes of friction in the manage-
ment mill. So until we smooth out
these processes our search for ethicient
management will go endlessly on and

on.
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A rvpical ncident where charges ol
IMISHRnAgeen wWere |1'|r1‘|' at e
sovernment’s design authovity, s the
case of the Supermarine fighter, the
“Swift”. At the end of the last war the
responsibility for supervising  British
acronautical programs was passed from
the Ministry of Aircraft Production to
the Ministry of Supply. In the later
1940°s the RAF sent the MOS a broad
operational requirement for a new jet
fighter. In keeping with the Ministry's
management role, they rewrote the re-
quirement into a specification and
asked the aircraft industry to tender
design proposals. In the end the RAF
dropped the project and the Roval
Navy took it up. The result was the
Supermarine naval fighter, the Attack-
er. and two squadrons wers flying
from the fleet by 1952.

Improving the Attacker: The At
tacker is a straight wing, jet aircraft.
In the early prototype days the Super-
marine company saw possibilities of
improving the fghter’'s performance
by sweeping the wings. Several swept
wing prototype models were built and
flown. About the same time Super-
marine’s designers sent the Ministry
of Supply a preliminary proposal for
an RAF fighter version. It was this
proposal that ultimately became the
Swift.

In the early "50s through the medium
of the British press and the Farn-
borough Air Show, the Swift was
widely advertised as the latest in inter-
ceptors that was being “put into pro-
duction for the RAF.” However, the
MOS had carefully backed the Swift
program with another jet fighter de-
velopment, the Hawker Hunter. With
the shadow of the Korean war over
the world both fighters were ordered
into production, and on the surface,
both programs were proceeding with-
out undue concern.

However, there was an undzreurrent
of rumors that aerodynamic difficul-
ties were plaguing the Swift’s progress.
Then production orders were cut back.
By 1956 it was clear to everyone that
the Hunter had definitely won the
Hunter-Swift competition, and ques-
tions were being asked by indignant
Britishers: “How much have we spent
on the Swift program and why?”

The first public probing of the
problem started with the House of
Common's “Select Committee on Es-
timates” late in 1956. This group tag-
ged the Swift as = failure that had
cost the taxpayers over $92 million,

This is the Nene-powered Sup-
ermarine 333, a forerunner of
the costly Swift, which never
lived up to its early promise.
Production Swifts had Avons.

oA
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The Hawker Hunter (F.Mk.1
shown) was insurance that paid
olf. When the Swift’s snags
proved insurmountable, the Hunt-
ter was available to fill the gap.

B-32 is in production under
the direction of a Weapon Sys-
tem Project Office, which con-
cerns itselfl with all needs for
B-52 construction and operation.

Convair F-102 production is
also  guided by a WSPO.
Here a F-102A fires a salve
of rockets, which are earried
in the missile bay doors.
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Last year a further committee, the
Committee of Public Accounts, went
through the Swift ledger. Now the
cost had risen to $112 million, which
the Committee said was “largely abor-
tive.”

In  groping through the records
the group found that some of the
Swift's troubles had been forecast
long ago. When the preliminary de-
sign  proposals were handed to the
Ministry of Supply in December, 1950,
the UK. research organization, the
Royal  Aircraft  Establishment, had
sifted through the technical data. They
predicted some of the acrodynamic
troubles that eventually killed the
Swift. The RAE also recommended
some changes and a few of these were
finally incorporated. But in spite of all
this the Swift was put on a schedule
for RAF operational use in 1953, and
the MOS signed a contract for 492
airplanes.

When the first three aircraft were
delivered they had such bad pitch-up
characteristics that they were branded
as unsafe for high alttde flying.
When a modified Swift was tested in
1954 the maneuverability was so poor
that the Ministry promptly cut the
contract to 170 airplanes, exclusive of
prototypes.

Mismanaged

HE COMMITTEE of Public Ac-

counts took note of all this and

essentially accused the Ministry
of Supply of mismanaging the Swift
program. The Committee doubted, for
example, that MOS had kept sufhcient
technical and financial control during
the Swift’s design and development
years. So in the final reckoning the
Government had paid out over $112
million for relatively nothing.

Although not referring to the Swift,
Air Commodore I. R. Banks, a direc-
tor of The Bristol Aeroplane Co. Ltd,,
indirectly struck the keynote to the
U.K.’s troubles when he said last year,
“Aviation has grown into a big and
serious business that cannot be run
by a few people with ideas. It needs
considerable foresight, first class or-
ganization, and elaborate facilities to
get anywhere at all.” Although the
British have talked about weapon
system concepts, weapon system organ-
izations, and weapon system manage-
ment techniques, there are many in
the U.K. who feel that they have never
really  implemented  them. So o such

cases as the Swift are almost bound to
result,

Although I have used the Swift as
an example, there are other projects
i the Western World where even
competent technical and financial man-
agers are chained to outdated manage-
ment systems. The net result is an
end product that is often too little and
too late. The basic difficulties, of
course, are the tightening of our de-
fence budgets, the increasing cost and
complexity of our modern weapon
systems, and the urgent demands to
get them into operational use in mint-
mum time. All these requirements are
obviously not compatable. So financial
managers ride herd on technical man-
agers who are pressed by operational
personnel—and the squalls and storms
finally blow up to key government and
industry personnel for decision. But
this is a long, slow channel of com-
munication and many vital deci-
sions are unwittingly delayed. So the
program suffers.

Credit to U.S.: To the US. 1
believe, goes the credit for first realiz-
ing the situation and trying to devise
management modes to skirt around it.
In 1949 the U.S. Air Force found that
their development programs, under the
Air Research & Development Com-
mand, were not flowing smoothly into
their production programs, under their
Air Materiel Command. Moreover, in-
dustry was dealing with a wide swath
of technical specialists in the USAF
who were not coordinated under a
single head. To provide a focal point
for all these activities the Air Force
established Joint Project Offices for
cach major project, and staffed them
with ARDC and AMC personnel.

Several vears later the impact of
systems thinking drove home the idea
that an aircraft such as a fighter, is
only a part of a large air defence sys-
tzm. The fighter must have its own
ground support equipment, test stands,
maintenance skills, and other such
items, or it is relatively useless oper-
ationally. So the USAF established
V\’capo;:l System  Project  Offices
(WSPQ’s) to replace the Joint Project
Offices. Thus WSPO’s are in being
for such major weapons as the Boeing
Bomare, ground to air missile, the Con-
vair F-102, supersonic fighter, and the
Boeing B-52, strategic bomber. The
USAF regulation that set up the
WSPO’s states that their job is to
“manage the program”, and “achicve

the proper phasing of actions pertain-
ing o development, procurement, pro-
duction, maintenance, and supply, in
order that the weapon system can be
delivered and supported in a umely
manner.” At the same time manage-
ment techniques with prime contrac-
tors and associate contractors were
worked out so there was a clear chain
of command from the military,
through the Project Office, to the vari-
ous contractors.

Arrow Project Office

FOLLOV\"ING this USAF  pro-
czdure the RCAF last November

instituted a project office for the
CF-105 “Arrow”, the supersonic inter-
ceptor now in Avro Aircraft’s flight
test hangar. This Arrow office brings
together all the various engineering
functions of the RCAF and has, or will
have, personnel from the Department
of Defence Production, the Defence
Research Board. the RCAF’s Air Ma-
teriel Command, and technical talent.
working for the group, from the
various contractors associated with the
Arrow includes
officers drawn from the financial and
logistics directorates of RCAT Head-
quarters.

For some time the RCAF, DRB, and
DDP have recognized that 1t takes

program. It also

more than a government group to
manage such a complex weapon sys-
tem as the Arrow. As the USAF's
General Clarence S. Irvine put it re-
rently, “The infinite complexity of
modern aircraflt or weapon systems
precludes detail supervision from the
military.”  Consequently plans are
going forward for establishing a “Co-
ordinating Contractor” for the Arrow.
This contractor will be responsible for
knitting together the detailed efforts
of the other companies that hold gov-
ernment contracts for major portions
of the Arrow system—such as Orenda
Engines Ltd., with the Iroquois
engine, and the Radio Corporation of
America with the integrated electronic
system. In this way the coordinating
contractor, with all the associate con-
tractors, can demonstrate and deliver
to the RCAF an operationally func-
tional Arrow weapon system, with all
the direct support equipment that is
vital to keeping the airplane flying.
Slow Starter: With this Arrow
Weapon System  Project Office  just
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Over 85% of the torque wrenches
used in industry are

. &

TORQUE WRENCHES/
~ . Read by Sight, Sound or Feel.

LETAPRLS

® Permanently Accurate

® Practically Indestructible

® Faster—Easier to use

® Avtomatic Release

® All Capacities

in inch grams...inch
ounces,..inch pounds
...foot pounds >

Every
manufocturer,
design and
production man
should have
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data. Sent upon
request,

rrve:  Menahen Supply Cor-
t and Industrial Division, ‘
East Toronte 2, Ontario.

azine, the “Experimenter”, which has
received strong support and the praise
of all homebuilding enthusiasts for its
quality and content,
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starting, it might be said that Canada
is four vears behind the U.S. attempt
to devise management methods to
climinate weapon system bottlenecks.
The UK., 1 believe, is even further
behind, With this backlog of U.S.
experience to draw on our search for
management might secem ended. But
such is not the case. In fact, cracks
in the U.S. weapon system manage-
ment structure, which we have essen-
tially copied, are already beginning to
appear.

Some time ago, for example, the
U.S. Department of Defence set up a
special study group headed by a
Deputy Secretary, Reuben B. Robert-
son, Jr. The group’s job was to study
the weapon system cycle from concept
to operational use. When the commit-
tee tabled its report over a year ago
they strongly supported the weapon
system  project office idea. However,
they found that the WSPO was often
stalled over vital decisions. Since the
Project Office did not have the author-
ity to make these decisions it could only
circulate memoranda and reports at
high military levels and wait for the
decision to be handed down. This de-
laying tactic, the study group found,
tended to negate a large portion of the
management skills thar the USAF had
hired from the prime contractor in the
first place. The way over this hurdle,
the group felt, was to raise the status
of the WSPO and give it the right to
make its own decisions.

This decision-making process is all
part of the overall problem of manage-
ment communication channels. Group
Captain  F. R. Sharp, the RCAF’s
Director of Management Enginesring,
told me recently that “Management—
or the lack of it—is primarily a prob-
lem in proper communications.” His
words are certainly reinforced by state-
ments that have been made during the
last year by key men involved in the
USAF twrmoil. For example, Sher-
wood C. Frey of the Lockheed Air-
craft  Corporation  pointed out that
“Studies  have indicated  that  some

€t

YOVIET Wedpon sterns have been de-

“Oxley here is Caprain of the local
Ground Qbserver Corps.”

veloped in approximately half the time
it takes [the U.S.], and that our long
delays are primarily due to our deci-
sion processes. It has only recently
been recognized that the slow decision
process is that all three groups [govern-
ment, military, and industry] are in-
volved. and that the process of inter-
communication is exceedingly slow.”
Frey and Phillip R. Carlson illustrated
this point by noting that there is
usually a three to four vear delay in
the implementation of new, major
weapon systems. Captain D, J. Welsh
of the US. Navy’s Bureau of Aero-
nautics put it much simpler when he
said at the same session, “There are
a lot of masters to clear with before
the military can make a major de-
cision.”

Other Culprits: Faulty communica-
tions, however, are not all confined to
the government’s camp. USAF General
H. M. Estes made it clear some time
ago that USAF Project Ofhees suffered
from lack of information due to negli-
gence on the part of many contractors.
He pointed out that a company will
run into a difficult technical problem
that is going to take some time to
solve. Instead of notifying the WSPO
immediately, the company holds back.
Then the schedule slips and the Project
Office is caught short in its planning.
The RCAF has had some trouble
along this line with some Canadian
contractors.

From all this 1t is readily apparent
that communications are vital to proper
management. Yet aviation 1is an ex-
tremely complex business. And as
management experts will tell you, the
ratio of managers to employees in-
crzases rapidly with the complexity of
the job. Lord Heyworth, Chairman of
the vast corporation, Unilever Limited,
gave some statistics along this line in
his 1956 report on the company’s oper-
ations. On the corporation’s plantations
i Nicerin and the Cameroons, where




the operations are  relatively

ample.
only 37, of the employces are classed
as managers. In their small processing
plants in Indonesia, where they pro-
duce only detergents and edible fats,
the management ratio 1s 6° . In thrir
large plants in the U.K. and Holland
where foods, toilet preparations, and
other items are also processed, the ratio
is up to 117.. And in their largest
operation in the U.S. where all manner
of goods are turned out, the ratio
jumps to 137 .

[ don't know what these ratios are
in the aeronautical world, but they are
undoubtedly very high. Consequently
with so many managers in the system,
aviation has a real communications
problem. In other words, we have to
devise a method for managing the
managers.

Although we have come a long way
with many of these mangement tech-
niquss, the search for more efficient
must go on and on. As

General [rvine said, the military alone
must have the highest calibre of man-
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agement for 1its projects, since our
very life may depend on it. From the
U.S. experience, however, 1t appears
that we're not going to get the ult-
mate until we clear out our channels
of communications and overhaul our
decision-making machinery. How long
must we wait before we tackle these
tasks?
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packed closely round the lower half
of the compressor casing, from which
they deliver to a double gallery round
the delivery duct and thence through
eight duple burners to the Hame rubes.

A commen drain tank is mounted

under the turbine casing.

Ignition and Starting: The iznition
system is of the high-energy type, with
two HE units mounted under the com-
pressor casing and a surface-discharge
igniter plug in two of the flame tubes,
There are several alternative starting
methods: a 25 hp 120 velt motor in
the nose bullet; a 350 hp IPN (Iso-
propyl Nitrate) turbostarter; or a 350
hp kerosene/LLP air turbostarter—the
latter can be supplied from an air-
storage bottle or an external supply,
such as the B & G A Palouste truck,
the fuel being drawn from the aircrait
ranks.

Airline R.A.29

HE MILITARY and prototype
civil experience gained with the

R.A14 family has led to fairly-exten-
sive revision in the R.A2Y for airline
us>. Unfortunately, despite its fairly
introduction  to

imminent
civilian personnel, the engine remains
With
same diameter of 41.30 in. and a net
dry weight of 3326 Ib., the initial ra-

foreign

“Restricted”™ by Security. the

Manufactured 3
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Refinished to

ting is L0300 b wiagae throst or g
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sfe ol only !
tion sugwests the additon of a “0-

CxXanmina
stage™ to the front of the compressor
and the turbine appears to have three
stages. These modifications would give
higher thrust at lower opzrating tem-
peratures, with a consequent gain in
specific.

Modifications to the compressor cas-
ing are indicative of the high tempera-
tures attainable with the aid of super-
sonic ram intakz air. While the first
part of the compressor casing is still
magnesium - alloy,

split  horizontally,

the last six stages are encased in a
fabricated steel drum that is integral
with the dzlivery duct. A short split
portion of aluminum-alloy is inter-
posed, presumably to absorb the dif-
ferential i the thermal expansion co-
ethcients  of and  steel,

Thes: modifications are scarcely re-

!'L]llgﬂ(.’iilllﬂ

quired for present airliner speeds, so
one could assume that it is a variant
of the R.A2Y which is usad in such
new fighters as the Roval Navy'’s Vick-
ers Scimitar and D. H. Sea Vixen as
well as the RAF's English Electric
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HELICOPTER

Canada's First International
Helicopter Overhaul Company
will Service, Salvage, Pick Up
and Deliver anywhere in

Canada or the U.S.A.

e D.O.T. Approved
o C.AA. Approved
e Bell Helicopter Approved

® Lycoming Engine Sales

Maintenance, Repair, Overhaul and Engineering

“For Full Information Contact A, R. Limmert, Managing Director’
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