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S ince last :\ow·mher, t he Avro CF -105 Arrow weapon S)'Stcm has h een 1111 rlcr the 111a11age m ent of a Project OHic,·. 

THE SEARCH FOR 
MANAGEMENT 

ll?J GUO( P ( ';\P'f/\f/\' II. It. FO(J'l"l'IT 

JI/ 5'7~~ 

"The militan- needs and de­
mands the highest calibre of 
management." 

-Genernl C. S. !nine, USAF 

THE HOUSE was in an uproar. 
O n all_ sicles the Prime Minister 
was he111g blasted with a b:1rragc 

of harsh and bitter words. This was 
.'vLiy 7, 19-10, and the British fo rces 
h;1d just hccn thrown hack into the 
'-:orwcgian seas hy thr \· ictorious Ger­
man :\rrny. 

Prime Ministe r Ncvilk C hamberlain 
- whose appcaranct' and rolled um­
hrL·ll:1 kid hl"<'<>llll' the ,n1 s\'1nhol of 



appcasc.:mc11t-1 ric.:d h.11.! '" , rc.: 111 lie 
t ide. vVh c.:11 a ''\,\' .111 L ,,1 < "11.idc.:11c, 
111 die ( ;o,-crn111c1H ,,-;1, , .ilk I. ( ' ha1 11 

bcrlain ·s Comcrvati,·c l'.1 rty harc.:ly 
scraped by with .1 majority . F ifty ol: 
their own membns voted against the 
Go\'ernrnent. Three d.1ys later Hitler's 
Army burst o,·er the llclgian border 
:ind the ra pe of the.: Lowlands h:id 
begun. This was the end. With a sad 
aml wc.:ary face >-'cvillc C hamberlain 
submitted h is resig n:ttion to the King. 
:\nd \Vinston Churchill was immed­
iatel y called to Buckingham Palace and 
asked to form a new government. 

Old Campaigner: Though he had 
ne,·er bc.:cn Prime ~ linister before, 
most of Churchill's life had bc.:en spent 
in politics. He.: had :ilso been t rained 
as a military man and had campaigned 
with the army in India, Egypt and 
South .\ frica. With this d1cckcrboard 
oi experience he had .1 firm belief in 
the efficacy of air power, and he.: had 
long made up h is mind on how the 
British should start to achie,·c it. ''I 
had resol\'ed as a result of my experi­
ences in the List war." he wrote.: in his 
book Their Fine.it l lo11r, "to rem ove 
the Supply and Design of :\ircraft 
from the .-\ir ~linistry.' ' So with the 
help of th::it :ible C anadian, Lord 
B~a\'erbrook, he set up the ~linistry 
of Aircraft P roduction. Henceforth the 
M,\ P would c:ill the Lune on design 
requ irements and production sched­
ules. . \nd the R.-\f's . \ir ~ li nistry 
could get on with fighting the :i ir war 
and specifying . in broad te rms. wha t 
\\'Capons they needed to fight it with . 

Churchill's organizational change, 
w hereby the \I.\P would manage new 
airc raft programs instead of the.: Air 
:\,[in istry. was the begin n ing of :t chain 
reaction that is still going on today. :\II 
o,·er the \Vestern \Vorld we are se:irch­
ing despe rately fo r efficient manage­
ment techniquc.:s to smooth out and 
speed u p the desig n. d~,·elopmrnt. and 
production of tod:iy's complex aircr:ift 
and air \\'eapons. F or nearly twenty 
years we ha,·e been wrestli ng w ith this 
problem .. -\!though \\'e h:t\'e made con­
siderable progress with the weapons 
system concept :ind its management 
philosophies. the ro:id :ihe:id is still 
fogbound :rnd uncertain . .\ n enlu­
ation of the e,·idence indicates th:tt our 
channels of communic:nion and our 
decision-makin.~ m:ichinery :tre the 
major causes of fr iction in the manage­
ment mi ll. So until we smooth out 
these processc.:s our search for effic ient 
management \\'ill go endlessly on and 
on. 
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.~"' nn111c,1 , dnig11 .1uth1 ,1 lly . 1, 1h, 
,:N.: c,t tht: S upenn:1ri11e figh1c.:r, Lit<' 

" Swift" . /\t the end o( the last war th c.: 
responsibility for su per vising Bri tish 
aeronautical programs w:is passed from 
the ,\llinistry of Aircraft Production to 
the .\l[ini stry of Supply. ( 11 the lattc.:r 
I 94(J's the RAF sent the.: MOS :1 broad 
operational requirement fo r a new jct 
fighte r. In keeping with the Ministry's 
management role, they rewrote the re­
quirement into a spccific:ition and 
asked the aircra ft industry to tender 
design propos:ils. In the end the R.\F 
dropped the project and the Roy:il 
>-'a\'y took it up. The resu lt w:ts the 
Supermarine n:1,·:.11 fighter. th e.: , \ track­
er. and t\\'0 squadrons were fl ying 

from the Aeet by 195~. 

Improving the Attacker: The At­
tacker is a straig ht wing . jet aircraft. 
In the early prototype days the Super­
marine company saw possibil ities of 
improving the fighter's pe rformance 
by sweeping the wings. Se\'eral S\\'Cpt 
wing prototype models were built and 
Aown. About the same time Super­
marine's designers sent the ).Iinistry 
of Supply a preliminary proposal fo r 
an RAF figh te r ve rsion . [t was this 
proposal that ultimately became the 
Swift. 

In the ea rly '50s through the medium 
of the British press and the F:irn­
borough Air Show, the Swift was 
widely ad\'t:rtised as the l:nc.:st in in ter­
ceptors that w:is be ing "put into pro­
duct io n fo r the R. \F.'' H o\\'e,·cr. the 
\IOS had carefully backed the Swift 
program with another jet figh ter de­
\'elopment. the H awker Hunter. \Vith 
the sh:idow of the Korean w:ir o,·er 
the world both fighters we re ordered 
into production, and on the surface. 
both programs were proceeding with­
out undue concern . 

H o\\'e,·e r. there was an und~rcurrc.:nl 
ot rumors that aerodrnamic difficul­
ties were plagu ing the Swift 's progress . 
Then product io n orders \\'ere cut back. 
By 1956 it was clea r to e,·eryone that 
the Hunte r h:id detin itc.:ly won the 
Hunter-Swift compct ition. and ques­
t ions were being .1skcd hv i11dign:1nt 
Britishers: "How much h:t,·e we spc.:nt 
on the Swift program :11 nl why'" 

T he fir<t publ ic prohing o f th..: 
problem ~t:trted with the I louse of 
C o111111011·s ·'Sdcct Conunin ee on Es­
ti111:1tes" l.1te in 19'>6. This g roup t:tg­
ged the Swift as r. failure th:tt had 
cost the taxpayers over S<)~ mill ion . 

This is th e Ncne-powcr e .f S up­
e rmarine 53.3, a furc r 11n11e r of 
the cost ly Swift , wh id 1 never 
li ved up to it.,; early promise. 
Pru<l uc t io n Swifts hall ,h ·on~. 

The Hawker H u nter ( F .J1k. l 
s hown ) was ins uran ce th at pai<l 
o ff. W he n the Swift's ,nags 
IJl'O\'Cd insurmo un table, the Hunt­
te r was available to fill t he gap, 

(l.52 is in pro d ut·tion tn u lc r 
the di rec tion o f a \V capon Sy,­
tem Pro j ec t Office, which con­
cerns itself wi t h all n ee.ls for 
B-.'i2 cons truc tion a n ti operation. 

Conva ir F- 102 prod11,·1iuu is 
also !!11 i,l.-1I hv a WS PO . 
He r.- a F- l 02.\ 

0 

li n•, a , a ln, 
of rth·kt..~b~ whi,·h art..' t·:trrictl 
in th,· miss ile ha~· ,lo ors . 
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Last year a further committee, the 
Committet: of Public :\ccounts, went 
throug h the Swift kdger. ow the 
cost had risen to $I I 2 million, which 
the Committee said \\'as ' ' largely abor­
ti\'e." 

In groprng through the records 
the group fou nd that some of the 
Swift ·s t roubles had been forecast 
long :1go. \l\' hc11 the preliminary de­
sig n proposals were handed to the 
Minist ry of Supply in December, 1950, 
the U .K. research organization, the 
Royal Ai rcrafr Establishment, had 
sifted through the technical data . They 
predicted some of the aerodynamic 
troubles that en:ntually killed the 
Swih. The R.-\E also recommended 
some changes and a (e\\' of these were 
finally incorporated. But in spite of all 
th is the Swift was put on a schedule 
for RAF operational use in I 953, and 
the MOS signed a contract for 492 
airplanes. 

V,Then the first three aircraft were 
deli\·ered they h:1d such b:1d pitch-up 
ch:1r:1cteristics that they were branded 
as unsafe for high altitude fly ing . 
V.' hen a modified Swift \\'as tested in 
195-l the maneuverabil ity was so poor 
that the Ministry promptly cut the 
contract to 170 a irplanes, exclusive of 
prototypes. 

Mismanaged 

T HE CO.'vL\11ITTEE of P ublic Ac­
counts took note of all this a nd 
essentially accused the M in istry 

of Supply of misma11Jg ing the Swift 
program. T he Committee doubted. for 
example, that MOS had kept sufficient 
technical and financial control during 
the Swift's design and development 
yea rs. So in the final reckoning the 
GoYernmcnt had paid out o,·er $112 
million for relati,·ely nothing . 

A lthough not referring to the Swift, 
A,i r Commodore f. R. Banks, a direc­
tor 0£ T he lJristol Acropi:Jnc Co. Ltd ., 
indirectly struck the keynote to the 
U .K.'s troubles when he said l:ist year, 
"Aviation has grown into a big and 
se rious business th at cannot be run 
by a few people with ideas. It needs 
considerable foresig ht, first class or­
ganization, and elaborate facilities to 
get anywhere at al l." Al though the 
British have talked about weapon 
system concepts, weapon system organ­
izations, and wca pon system m:inage­
m ent techniq ues, there are many in 
the U .K. who feel that they have never 
rea lly implemented them. So , uch 
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cases as the Swift are a lmost hound to 
result. 

Although I have used the S\\"ift as 
an example, there are other projects 
in the Western \Vorld where eYen 
competent technical and financial man­
agers are chained to ou tdated manage­
ment systems. The net result is an 
end product that is often too little and 
too late. The basic difficulties. o( 
course, are the tig htening 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 mini­
mum time. All these requirements are 
obYiously not compatable . So financial 
managers ride herd on technical man­
age rs who are p ressed by o perational 
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 Yitai deci­
sions are unwittingly delayed. So the 
program suffers. 

Credit to U.S.: To the C .S., 
belieYe, goes the credi t for firs t realiz­
ing the situation and trying to deYise 
management modes to skirt around it. 
In 1949 the U .S. Air Force fou nd 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 sp: cialists in the USAF 
who were not coordinated under a 
single head. T o provide a focal point 
for all these activ it ies the Air Force 
established Joint Project Offices for 
each major project, and staffed them 
with ARDC and AMC personnel. 

Several years later the impact of 
systems thinking droYe home the idea 
that an aircraft such as a figh ter, is 
only a part of a la rge air defence sys­
tem. The fighter must have its own 
ground support equipm ent, test stands, 
m aintenance skills, and other such 
items, or it is relatively useless oper­
ationally . So the USAF established 
Weapon System Project Offices 
( WSPO's) to replace the Joint Project 
Offices. T hus WSPO's are in being 
for such major weapons as the Boeing 
Bomarc, 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 sta tes that their job is to 
"manage the program" , and "ach ieve 

the proper phasing oi actions pertain­
ing to development. procurement, pro­
duction. mainten:rnce. and supply, in 
order that the weapon system can be 
deliYered and supported in a timely 
manner.'· At the same time manage­
mem tl'chnique~ \\'ith prime contrac­
tors and associ:ne contractors were 
worked out so there \V:tS a clear chain 
of command from the milita ry, 
through the Project Office, to the Yari­
ous contractors. 

Arrow Project Office 

FOLLOWING this USAF pro­
c~d ure the RCAF last November 
instituted a project office for the 

CF-105 " Arrow•·, the supersonic inter­
ceptor now in A no Aircraft's fligh t 
test hangar. Th is Arrow office brings 
rogether all the Yarious eng ineering 
functions of the RCAF and has, or will 
have, personnel from the Department 
of Defence Production, the Defence 
Research Roard, the RC.'\F 's Air Ma­
teriel Command. and technical talent. 
working for the group, from the 
various contractors associated with the 
Arrow program. It also includes 
officers drawn from the fi nancial and 
logistics directorates of RCAF Head­
q uartcrs. 

For some: time the RCAF, D RB. and 
DDP have recogn ized that it takes 
more than a government group to 
manag, such a complex weapon sys­
tem as the Arrow. As the USAF's 
General Clarence S. ln·ine put it re­
rently . 'The infinite complexity of 
modern aircraft or weapon systems 
precludes d ,·tail supen·ision from the 
m ilitary.'· Consequently plans are 
going forward for establ ish ing a "Co­
ordinating Contractor" for the Arrow. 
T h is contractor will be responsible for 
kn itt ing together the detailed efforts 
of the other companies that hold go\"­
ernmcnt contracts for major portions 
of the .'\ rro\\· system-such as O renda 
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 assoc iate con­
tractors, can demonstrate and deliver 
to the l{CAF an operationally func­
tional Arrow we::ipon system, with all 
the d irect support equipment that 1s 
vital to keeping the airplane fl ying . 

Slow Staner: With this A rrow 
V.'eapon System Project Office just 
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starting. it might be sa id that Canada 
is four years behind the C.S. attempt 
to de,·ise management m~thods to 
eliminate weapon system bottlenecks. 
The U .K .. I belie,·e. is e\'en further 
khind. "With this backlog of C .S. 
experience to draw on our search for 
management might seem ended. But 
such is not the case. In fact. cracks 
in the U .S. weapon system manage­
ment structure. which we haYe essen­
tially copied. are alreacly beginning to 
appear. 

Some time ago. for example. the 
C.S. Department of Defence set up a 
special study group h eaded lw a 
Deputv Secretary. Reuben B. Robert­
son, Jr. The group's job was to stucly 
the weapon system cycle from concept 
to operational use . \\7hen the commit­
tee tabled its report o,·cr a vear ago 
they strongly supported the weapon 
system project office idc.:a. H owe,·er. 
they found that the \VSPO was often 
stalled o,·er Yitai decisions. Since th e 
Project Office d id not haYe the author­
ity to make these decisions it could on!)· 
circulate memoranda and reports at 
high military b·els and wai t for th e 
decision to be handed down. This de-
1:tying tactic. the study group found . 
tended to negate a large portion of the 
management skills that the USAF had 
hired from the prime contractor in the 
first place. The way o,·cr this hurdle. 
the group felt, was to raise the status 
of the \VSPO and gire it the right to 
make its own dec isions. 

This decision-making process is all 
part of the OYerall problem of manage­
ment communication channels. Group 
Captain F. R . Sharp. the RCAF"s 
Director of .\fanagement Engineeri<1g . 
told me recently that "Ma nagement­
or the lack of it-is primarily a prob­
lem in proper communications." His 
words are certainly reinforced by state­
ments that ha,·e been made d uring the 
last yea r by key men i1wolved in the 
USAF turmoil. For example. Sher­
wood C . Frey of the Lockheed Air­
craft Corporatio11 pointed out that 
"Studio h a·,c i11 d ic1tcd that ~0 111c 
~"., 1•·! \\ ,·:1 pn;i \I ,t, :n, h:1 \t h ce11 de-

------------- ---
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"Oxley here is Cap1ai11 of the local 
Cro1111d ObsCl't'er Corps." 

veloped in approximate!\· half the time 
it takes l the u .S.]. and that our long 
delays are primarily d ue to our deci­
sion processes. It has only recently 
been recognized that the slow decision 
process is that all three groups [go,·ern­
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 th ree to four year delay in 
the implement:llion of new, maior 
weapon systems. Captain D . ). \\1elsh 
of the u .S. 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 milita ry can make a major de­
C1sion.'· 

Other Culprits: Faulty com munica­
tions. ho\\·ever. are not all confined to 
the go,·ernment ·s camp. CS.-\F General 
H . !vf. Estes made it clear some time 
ago that L'SAF Project Offices suffered 
from lack of information due to negli­
gence on the part o( many contractors. 
He pointed out that a company will 
run into a d ifficult technical problem 
that is going to take some time to 
soh·c. Instead of notifying the \\'SPO 
immediately. the company holds back . 
Then the schedule sl ips a nd the Project 
Office is c:1ught short in its pl::inning. 
The l{CAF has had some t rouble 
a long this line \\·ith some Canadian 
contractors. 

From a ll this it is readily apparent 
that communications are vital to proper 
management. Yet :iviat ion is an ex­
tremely complex business. And as 
management experts wi ll tell you, the 
ratio of managers to employees in­
cr:'ascs rapidl y with the com plexity of 
the joh. Lord Heywurth, Chairman of 
the Yast corporation , Unilever L imited, 
1.!:1\'e some.: statistics a long th is line in 
his 19'5(, rc.:port 011 the company's oper­
atit111~. 0 11 tltc corpor:1 t ion's plantations 
in l\i;.:•-ri:i :111 d the C.11n c roons. where 
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the 111 ><: 1.1lio , .ire rel.n i"·h ,i 111 jlk , 
onl y .P ) of the empl<,yce, m: ci:h , ~-d 

as managers. In their sm:dl proccss ing 
plants in I nJonesia, where they pro­

duce o nly J etergents anJ cJiblc fats. 
the management ratio is 6 • . In th ·: ir 

large plants in the U .I<. an<l H olland 

w here foods, toilet preparations. an<l 
other ite ms are also processed, the ratio 
is up to l I ' 

0
. An<l in their largest 

o p~ration in the U .S. where :ill manner 
of gooJs are turned out. the r:nio 

jumps to 15° , · 
I don't know what these ratios a rc 

in the aeronaut ical world, but they a rc 
und oubtedly 1·ery hig h . Come4uen d v 
with so manv m:lllage rs in the svstc111 . 
aviation has a r-~al communications 
problem . In other words. \\'e ha ,·e to 

t.lc,·ise :1 method for 111anag ing the 

rnanagers. 
Al though we han: com e a long way 

with many ot these mangement tech­

n iqu~s, the search for more eAiciem 
management m ust go on and on . :\ s 
General ln·ine said. the milit:i rv :i lone 
must hne the highest c:i libre o t man­
agement for its projects, since our 
,·cry life may dep~nd on it. From the 
U .S. experience, howe,·er. it :ippe:irs 
that we're not going to get the ulti­
mate until we clear out our channels 
of communications and 01·erhaul our 
decision-making machinery . How long 
must we wa it before we tackle these 
tasks) 

AVON 200 
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packed closely round the lower half 
of the compressor casing, from which 
they deli,·er to a double gallerv round 
the deli,·ery duct and thence through 
eig ht duple burners to the Aame cubes . 
. -\ common dra in tank is m ounted 

111 1, In the turbi 11c c.h in,,: . 

Ign it io,1 and Starting : The i_.:nitiun 
system is of the high-energy type. with 
two HE units n~ ountcd under the com­
presso r cas ing and a surbcc:-d ischargc 

ignite r plug in two of the Aamc tubes. 

Th:·rc are several alternative start ing 

methods : a 25 hp 120 volt m otor in 

the nose bullet: a 350 hp IP;'\: (lso­
propyl 1\itrate) turbostarter : o r a 350 
hp kerosene / LP air turbostartc.:r- the 
latter can be supplied from an air­
storage bottle or an external supply, 
such as th~ R & G , \ Palouste truck, 
the fuel being d rawn from the ai rcra ft 

t:inks. 

Airline R .A.29 

T HE \f lLITr\RY and prototvpe 
ci,·il experience gained with the 

IL-\. H family has led to fairlv-extrn­
si,·c re,·ision in the R .. -\.2') for :1 irl ine 
us ~. L'nfortunately. despite its tairly 
imminent introducti'.!ll to foreign 
ci ,·ilian personnel. the engine remai ns 
"Restricted" by Security . With the 
same diamete r of -\ 1.50 in .. and a net 

dry weight o f 3,326 lb .. the initial ra-

Manufactured 
& 

Refinished to 
R.C.A.F. & Commercial 

1i 11g i, 111.")qf) lh. ,1. 11.i. :~\I :·,! ,,, . I 

sfc o( 1Jl1ly IJ.775. l·. \1 : 11.,I 1. \;11111 11 .1-
tion suggests the addition of a " I) . 

stage" to the rrnnt of the cornpressor 

and the turbine :q1p:.:ars to ha ,·e three 
st:1gcs. These modifications would g il'c 

higher thrw.t a t lo w<.:r op~rat ing tcm­

pcr:ttures, with a consequt:nt gain in 

spec ific. 
\lodi licat io11s to the compressor cas­

ing are indicat ive of the high tempera­
tures attainable with the ai<l of super­
sonic ram intak~ air. \Vh ilc the fi rst 

part or the compress:;r Cising is sti ll 
magnesium :dloy. splil ho rizontally. 
t he.: l:tst si~ stages :trc e:1c:1scd in :t 
tabric:Hcd steel drum that is in tegr:d 
with the d:iiH:r1· duct. .-\ shore spl it 

port ion of aluminum-:dlov ts inte r­
posed. presuma blv to :1hsorb th~ di f­

l'eren ti:d in the the rmal expansi::in co­
eflicients of magnesium and steel. 

Thcs2 modihc:Hions are scarcely re­
qu ired fo r p r~sent :1 irl iner speeds. so 
one could :tssurnc that it is :i \·:iriant 
of the R .. -\.29 11·hich is us~d in such 
new lighters :i, the Ro,·al :\'a,·y's V ick­
t:rs Scimitar ,1nd D. H . Sea Vixen as 
wel l :1s the R.\F's English Electr ic 
[).I B. 
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