
YOU GET WHAT YOU PAY FOR 

The Light-Weight Fighter Fantasy 

" There is nothing so hiddeu 
Lhat "·e cannot discoYer it . . . " 
-Re111i DesNu·tcs ( 1G37) . 

A UC L1ST 13th. J935, \\':I S a d:1y 
to he rcmrn1bcred. for 0 11 

that d:1\'. Hrnri ?\l ignet Hell' 
the English Channel. It 11':ts not the 
t-irst ,ross-Ch:rnnel t-lifht hy any 
means. but it \\':I, the first one 111:1de 
by an uncon,·entional ne"· ligh tplane. 
the Pou-du-Ciel. or. in English ter­
minology, the "Fl\'ing Fle:1". 

The arri\'al ol ?\[ignet and the flea 
touched oil a smoulderin;.: keg of i11 -
terest among lightpbnc enthusiasts. 
His \\'heels had barch· touched the 
ru11\\':1y \\'hen an11ou11ccmcnts blared 
out that :1t le.1st ~U of the flyi11g Fll':1 
types were under co11st rurtio11 in Eng­
land. The :\ir Le:1gue of the Briti5h 
E111pin: formed a " Pou Club". At 
least 011c of these 2'ill lb .. si11gle pbce, 
tandem ll'lllg pla 11cs \\·a, built rn 
C:1n:ida. 

Down and Out: By the rnd of 
] l/36. ho11·e1·er. the flving Fle:1 Aurry 
had pretty ll'ell hlo\\'11 itself out. In 
the i11tcrim it took tht Ii,·cs of JI 
pilots, a11d .111 u11told m.1mhcr hareh· 
escaped \\'hen the Flea sho\\'ed :rn Lill­
controllable tendency to di ,·c 0 11 the 
:ipproach . The frcnch grounded the 
Flea. Professor T. R. Loudon of the 
Uni,·ersit,· of Toronto summed up 
,ome wind tunnel test, by saying, ":-Sly 
0\\'11 conclusion is that the flea had 

better be scrapped .. _ 
Some 10 ,·ca rs later. the cqui\'alcnt 

of the Flea fantasy is 11011· S\\'eeping 
the military \\'orld. Onl\' thi, time it's 
the light ll'eight fighter. Jn sharp 
con trast to the Flea. ho 11-e,·er. today's 
lightll'eight fighter is :i properly de­
signed Hying machine. Bllt the same 
thread ru11s through both fabrics. It 
is the tliread of m:igi,. The little 
Fle:1 h:id a mystical lurl' that bec:1use 
it 1,·as radic.illy different it must he 
better. And the lig h t\\'eight lighter 
carries \\'ih it this s:1111e mntic i,m. as 
thollgh some radically 11n1· principle 
of aerody11amics or structures h:id sud­
den ly been disrn,·ered :rnd dt:eph· 
huricd in the design of this m:11· :, ir­
plane. 

U1ifurtunateh· this is not true. The 
same old basic design prin.:iµles are 
still \\'ith us today. as th ey were in 
the days of the Flea. We ha,·e :1d­
\'a11ccd the art and science of aero­
naut ical engineering in the relati\'eh· 
slow steps that C:1rlrle ..:ai led " the in­
c,·it:ibility of gradualness'' . So a he:11·y 
fighter of tod:l\' ·s ,in tage can be com­
pared to the lightweight contender. 
.-\nd when this is done the only differ­
ence, 011 the aunag<', is wh:it e:ich is 
ahle to lift intu the air. 

Comparing Extremes: In making 
th is comparison. 11·e must st:11· ll'ith 
a1·eragcs. l t i, a fa,·ourite ruse of the 
plavll'right. the no1·elist. and the high 

p ressure saksm:111 to dc:il in comp:1ri­
sons that tabula te the extremes - the 
best of one, comp:ired to the 11·orst of 
:111other. There is no doubt th:it there 
is a scatter to the points on n ·cry st:i­
tistical cun·e. .-\ irpl:im· <lcsigns :ire 
no nn:ption. The skil l of the desig1 1er 
can 111:ikc a marked eilc,t on tht gross 
"·ei;.:ht. .-\, J{ohc:n ~- Li11dlc1·. Chid 
Design Engi11ecr fur :\ no Canada 
pointed out reccnth. "Thc:re :ire some 
I 'i.01 1(1 p:in, in a 1nmkrn :il l-\\'eather 
interceptor. S:l\·c onh· :111 ounce on 
e:Kh and ,·ou h:1n· die hest part ot 
J ,(1()(1 lbs. :" a hnn us ... 

The smart designer s:1\'es these 
ounce,. :111d the rcsu lt ill).: pou11ds. :i n,! 
t11r11, cn1t a lighter :rnd better :1i rpl:i11c 
th:111 hi, competitor. J\11t nen here. 
there :1H· some limits. There are 
1n1I111nuIn thi1.."k11cssc~ t o 1.:;1sti11g or 

forging \\'ehs. for example. Tu go 
th inner than these m111111111ms 1s to 
run the risk th:1t the \\·eh is improper 
h· m:1de. and thcrdor<: 11 ill not r:u-r1· 
its dt:si)!n load. Si111ilarh· :d11minu1n 
alloy skins h:l\ t m inimum sizes 1h.1t 
h:1\'e pro\'ed neccss:in· from ., ha11d li11g 
,·iewpoint : :111d holts. nuts. c:d,Io. in­
struments. and m\'ri :1ds of other stand­
ards cannot be \\'hit tled do\\'11 in size 
from a manufactu ring or us:1gc hasis. 

On the.: upper side of th is lim it is 
size. If the designer goe, :ii I out for 
ere\\' comfort and desigm his cockpit. 
or crell' stations. with a Ii, i11g- rc,om 

In th e fina l anal~1s i~, a<"t·ord in;,! lo 1he a uthor of thi!"< artic· le. a 
,·onq 1ari~on of a li;..d1 tw<'i;..d11 li/,!hl,•r lik(• 11, c Folla nd i\1 id /,!c 
(ahm·c) and u l1cu , ·J'Wl'i;..:li1 li;..:111,·r IJ JW. r,·n·a l, ll1 a1 lh t· 0111) dif­
ft• rf•nt• (•, on tlit· a,·t· t·:t~f•~ i :oa hh.al t·;u-h i :-- ah le 10 li f t i u lo the· a il' . 
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spacious111.:~,. then his Jirplam; will be 
large - .111J hca\ y. Or he may de­
cide to build in more structural 
mength. T hen the pilot will be able 
to pull more "1( without wrinkling 
the wing , kin. Hut the designer docs 
this at a co,t of incn:ascd weight. 

The Requ irement: lktween these 
limits lies the .1\·erage. so it is neces­
s,1ry to line up the "mean" he:1\'y­
weight tiµhter ;1gai nst the "mean 
lightweight. O nce this is done the 
next point to establish is the opera­
tional require1ncnr. What must both 
ligh ter, do. and how fa r .1nd how fast 
mu,, the1· tr;l\ci .' I-Inc again. to 
m.1kc ., proper co111p.1ri,011. we must 
.~. luge c.::Kh l'Ornpetitor .1gainst ~, singk 
,ta nd;1rd. If the job for the fighter 
i, knocking Jol\'n the enemy bomber. 
then wc must reduce this to \\'hat it 
takes in .1r111:u11e11t to complete this 
1111s,1011. If it requircs. for cxample. 
~() .1ir-w-.1ir rockets .. 111d .1 r.,dar ,!!Ull ­

sight. then hoth airpLine, 111u,t c trry 
this equipmrnt. If it is ., lighter 1-cr­
sus li;!h ter crnnbat that l l'L' , i,u:il izc. 
then hoth must hold four ~II 111111 c:111-
11011. and l.Ol l!) rounds of .11111nuni tion . 
or wh:1te\·er 11·e decm necess.1ry to en­
rnre ., ki ll. 

The performance de111.1r1ds. in terms 
of climb. speed. range. and comh;n 
ti111c. mu, t .1lso be the same. 

T o reduce the .1irpl.111es· structure. 
equipment .tnd pcrtorm:111ce to a1·cr 
.1ges let's go h.Kk to .1 .rn10ke-tilled pre­
liminary t!..:sign ol-lice of mme ~I) vear, 
.1go. I lcn: the desiµ n<.:rs. in layinµ 
out the early drawings of .1 nell' .1 ir­
pla 11e. used .l ne:i t fo r111ul.i ror getti ng 
out .1 lirst est imate 0 1· the aircraft's 
t:1ke-01l weight. T ht:)' had found by 
experience dut the load .111d fuel 
11-cight. plus the completc poll'erplant 
weight. ,tl\\'.11·, .,dded up to .,bout (i()> 

of the gro,s ll'eighr. Tll'isr these 
terms .irnund .,nd the gross weight 
fnrmul.1 emerges ;ts shown in Figure 
I. T hc lo.id .111d .111d fuel weight i, 
ll'hat ll'C usu;11lv call " 11seful lo.id". 

This simple formul:i w:is l,;1sed on 
the a ,·erages of the d:n·. [)ozcns o( 
ll'eight st:itemcnts of .1 \\'idc ,·:irietv 
of .1ircraft \\'t:nt in tn its build-up. 
.-\nd 01·e r 'lll-' of those :1 irpl:111es 
which were <tripped down for exam­
ination fell between the tigures of 
'i (1 ', :i·1d I,.\ fo r the.: weight of tht: 
usc:t'ul load .111d power plant. as :i per 
centage of the gross weight. 

\Vhen \\'e st::ick up this fo rmul.1 
~gainst the opera tional requirement. it 

l,11111ary. /955 

FORMULA 

GROSS WEIGHT -
(POWER PLANT)+ (FUEL)+ (LOAD) 

.60 

TERMS 

POWER PLANT FUEL LOAD 

WEIGHT OF: WEIGHT OF: WEIGHT OF: 

E NGINE 

ACCESSORIES 
CONTROLS 

STARTER SYSTEM 
FUEL SYSTEM 

cztc. 

F UEL 

O IL 

CREW 
ARMAMENT 
ELECTRONICS 
INSTRUMENTS 
EQUIPMENT 

etc . 

FIGURE 1 

GROSS WEIGHT ESTIMATE 

is .1pp:1rent th.tt i1 rellc,ts the rc.:q 11 irc-
1nc11 t from thc weigh t ,ide. The job 
the lighter h:is to do - tight hornher~ 
or knock clown tighter, - determines 
the ln:id it must carry. T his is the 
" load" part of the equ.Hion . The 
range specified for the aircraft hinge< 
011 its fuel. so th is is faithfully repre­
sented in the form ul:i. The other per­
form.111ce paramete rs. particu la rlv the 
speed . . ,re wound into the powcrpl.1nt 
\\'eight. Thus the opcr.llional req uire­
ment and th.: \\'tight form ul.1 .i re c:i re­
t'ull v inter11·01·cn . 

.vfitchell's Spitfire: This use1·u1 tool 
for the prdi111in.1ry designer ll'as 111 
" c:n ·,ce 111 those dal's \\'ht:n R. f. 
\ fitchell \\'as layi ng out .1 fighter .ll 

the Supermarine plant in Southamp­
ton to meet .\ ir \-linistry Specilication 
F 36/ 34. He metirnlouslv wok the en­
gine. pilot. arm:1ment and equipment 
.,nd drel\' the smallest possible outline 
.,round them. T hough this \\':JS ~t ill 
in the day of ma nv hinlancs with 
tixcd undercarri:t.trcs. hc insisted 0 11 .111 
elliptical c:1ntile,·cr wing- and a retr:icr­
ahle la nding gear. \\' hrn his cre:1tio11 
Rell' in fun e. 1936. it w:1s singul.1rh· 
unimpressi1·e. T rouhlc ll'ith the oil 
<) ,tern forced the pilot to make :i d~.1d 
, tick bnding. Bur se\·eral \'ears later 
it 11·.ts to spark the in1.1)!inarion of the 
ll'or!,l. This \\'a~ the famous Spitfire. 

\li td1ell's ti •dHcr. the Spitfire I. lwl 
.1 gross ll'e ig ht of 5.900 lbs. ft ,,·:is 
.1 slightl1· hea,·y airpl:111e fo r its .1ge. 
The Curtiss II:i wk. P-36. \ . grossed 

only 'i.(J<J2 lbs .. and the Gloster Gladi­
.nor 5.-l()IJ lbs. Bue Mitchell designed 
the Spitfi re so th::it the weight of the 
bare airframe st ructure was 32°; of 
the all-up weight. 

This structure weigh t is the largest 
single weight facto r that remains when 
we su btract the load. powerplant and 
fuel weight. in ou r fo rmula of Figure 
I. from the gross weight. Consequent­
ly. if this figu re remains about the 
same tod:1y .ts it d id in .vfitchell's rime. 
then it is the first indic n ion that our 
form ul;i ,ti ll holds good. 

light vs. heavy 

To CHECK this, let LIS move tO 
Le Bourget. France. Here, on 
June 29th. 1953, W. E. W. Pet­

ter . .vL111aging Director and Chief De­
~igner of Folland Aircraft of England. 
:1ddressed the Association Francaise 
des fngenicurs et Techniciens de 
l'.\ eronautique. The subject of the 
t:dk was "Design for Production", but 
it was keyed around a comp:irison be­
tween ;i heavyweight lighter of 16.500 
Jhs .. and a lightweight contender of 
1. 'iOO lhs. The ligh tweight fighter is 
in the same weight as the Folland 
"Cn:i t". the prototype of which. the 
"\fidgc" was first seen in the Society 
ol: British .-\ircraft Constructor's show 
.It Farnborough in September. 1954. 
.\ nd the Gnat is the ai rplane tha t h:1s 
heralded so much publi.:ity as ;i pos­
sible t ATO purchase for a lightweight 
fighte r-homhcr. 
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In the course o f the lecture it de,-cl­

opcd that the hare strunure weight oi 
the light fighter tot:illccl 30° 0 of the 
gross \\'eight. This. in itself. inJic:nc, 

that. \\'ith the Spitfire al 3:!~~- the an 
of airframe design hasn't altered !!rc:11-

ly "·ith the passinµ of time. though 
the modern tighter has to \\·ithstand 

greater loads that :ire :1sso,i;11ed "·ith it, 
higher performance. .\loreo1-cr. 111 

dirc<"l c'ompanson lo our a1·er:1ge 

standard that t he po\\'er planr. load 
a11d fuel should add up to (,0°; of the 

gross \\'eight. Petter\ lightweight 
fighter totes up lo 'i8.5° • . Which 011h· 

confirms the fan 1h:1t the formub of 
Figure I still holds good e1·c 11 in this 

Jay of supersonic jets. 
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n ·en thought of. if so stat ic a sit uation 

exists as th:11 shown by the weight 
hrcakdo\\·11: Jn the first place. the 

modern a irplane engine is co111parati1·e­
lv lighter th:rn its counterpart of the 
·,o·s. But the demands for inucasec.l 

pcrform:11Kc h:11·e led lo l:trgn engines. 
\\'hich C:ll up 1·:tsl q uantities or fuel. 

so that the o,-cral! cngi11c-fuel "·eigh, 
situation h:ts not cha11gcd grcath·. 

though we get a lot more thrust and 

performance for each pound o f power­
plant we ight. 

On the cquipme11L side the neces­

sity for radar gunsights. :iir-to-air 

rockets. f:tst tiring cannons. naYigation 
and landing a ids. anc.l a ll the mher 

components that are Yitai for tomor-

t 
15,ooo 20,ooo 25,ooo 

FIGHTER GROSS WEIGHT (1.6s) 

FIGURE 2 

LIFTING CAPACITY 

True to Form: lf You "·ant to sit 
down and run throug h some weight 
breakdowns oi m (,dcrn fighte rs. vou 

"·ill find that on the a,·crage. this is 

true. I f we call the total load. power­

plant and fuel weight the " lifti ng capa­
city" o f the airframe. then Spitfire. 
Sabre. Canuck , or Cn:it. \\'ill ha,·c a 

fixed lifting capacity for a fixed air­

pl:1ne gross weight. This c:1pac ity is 
plotted in figure 2. hascd o n the 
standard . a,-cragc. (,() criterion. A 

I 'i,000 lh. fighter, for example. has a 

lifting capacity of 9 ,(J(J() lhs. 

I f the weight picture hasn ' t <hanged 
markedly sinn.: \ l i1d1cll fi rst , k ctched 

out his ic.leas on the Spitl!rc. \\'hat h as 

heen achie,·ed i11 the l:t-i ~(J years in 

fi g hter :1irc raf1 dcsi_ic1 1: .\11d ho\\' is 
it that 1hc lightw,i;.:l11 l1;.: h 1er can hc 

row 's \\·ar. ha,·c multiplied the number 
o f indi,·idual items tha t the modern 

fi ghter must carry. These equipments 
are lighter than e,·cr hd ore. But we 

ha,·e 10 carry so many more uf them 
that this, too has nullified :iny a J,·::i n­

tagc that we might h:wc gained from 
the weapon ,·icwpoin t. 

Putting o n W eight: Tocb y's fighter 
p ilot is e,·cn hea\'i er. The old stanc.l­

arc.l of a 180 111. man with a 20 lh. 
parachute is n<, longer applicable. T he 

present day p ilot. with such things as 
hi~ Aying clothing. "g" suit, oxygen 

cquipmc1ll . hcadphones. and pa rachu te , 

usu:11ly rhcrks in between the 220 and 

230 !h. m:irk. 

\Vhik thi, i11di, a tcs a cert.tin stag-
11.111 1 , 1t1 1:111r,1 il,i, i, 11Pt .iltogcthn 

correct. The key question is "\1/hat 
arm:i~11ent load must the figh ter carry 

to kill , '.~1e enemy fighter o r enemy 
bomber: It one designer says a 
s111gle gun is enough, then his fighter 
will shrink in size and gross weigh t, 

as rnmp:irec.l to the c.lcsigncr that 
thinks in terms of six 10 mm cannons. 

Sin1ilarh· with the "Lill si"ht the 
• b b • 

:'.m<nlllt of ammunition. the necessity 
lor :i supplementary armament oE 
of rockets or missiles, ail these make 
the fighter smaller. \\'hich in wrn re­

duces the engine size, :ind the fuel, 
for the same perform:ince. 

If the ,·isua lized the::me of war 
opera tio ns has onlv a limited area 

such as the United· Kingdom as con~'. 

pared to the Yast nonhland of Can­
ada. then the ground rada r screen is 
rcstrictec.l. :111d less r:inge and less fuel 
arc required in the fighter. And the 
result again is a sm:iller airplane . 

Matter of Timing : There is an-
o ther facet. too. that brings forward 
the light\\'eight fighter such as the 
f-oll:1nd '·CnaL'. or the USAF's Lock­

heed F-1 lH. This is timing. If the 

design is startec.l on the d rawing 

hoards a t just the right momen t to 
take ad,·a n tage of a technological ad­
nnccme nL in. say. powerplant design 
-so that a lighter. h igher thrust en­
g ine 1s a,·ail:thlc and which was 

simply not in the hardware stage when 
the he:1 ,·ywcig h1 fighter was started on 

the hoards- then there is an additional 
bonus. 

V-./. E. W, Petter explained this in 

his lecture in France. \\·hen he came 
10 the conclusion that the light fighter 
\\'as a more efficient load carrier than 
the hca,·y one: '' . ..\dmittedly, this de­

ri,·es in part from the employment o f 

:1 more up-to-date or at least special ­
ized e ngine. which. econom ics and t ime 
\\'ill probably pre1·en1 from being 
:n·ail:ihlc in a larger size for the larger 

fighter." 
Thus \\'he n the technical tim ing is 

right. the lure of a red uced weight 
ilgh ter w ill always appear on the aero­

n:wtical horizon, And once the de­
signer starts clown the lightweight 
rn.1c.l. the impetus he gives to the 
equipment manufacturer. the engine 

manuf:icture r, the armament 111anufoc-

1urcr, :1nd nen his own design team. 
oftt:n produces an a irplanc e\'en better 

from the wciidH 1·icwpoint than the 

:11·n:1gc would indicate. 
Hut t he .1 ,·c r.1ge i, still the only fair 

( 1,Ji/1'/fr, ,.' ·111 f', l!;f' (,{j) 

.-11/~C N. II· /' 
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PACKAGE FEEDING: Designed by Flight Refuelling Ltd ., Blandford, Dorset, Eng­
land , this new package-type aerial refueller unit can be installed in an appropriate 
aircraft in little more than 30 mins. This pock unit is the latest deve lo pment in 
t he probe and drogue system of flight refuelling. It combines the hose reel from 
which the drogue is trailed and the fuel supply tanks in a sing le unit, thus e limin­
ating the need to d raw from the t a nker's own fu el supply for the refuelling ope ra­
tion. The unit is self-contained, and moy be regarded as auxiliary eq ui pment, 
so no specia l modifications t o aircraft are req uired fo r insta llation. 

brochu res \\'ill be forthcoming sooner. 
due to the ,1d,·,111red infor matio n. 

Proper ,1uministra tion of thi s pl:rn 
ran anu \\'i ll result in a substantia l sa\'­
ing: in rnst. blll perhaps more impor­
tan t. it produces aircr:il't in quantity 

approximately 11uo years ahead of 
othn knou,11 methods and thus makes 
;1,·a ibble more nearly up to da,e equip­

ment in order that we may always sta) 
ahead in the armament race. Variations 
of this thrnr1· are now in use in the 
united States . . -\n article in ' ':\,·i:nion 
W eck" of .-\pril l] . 19:i-l. outl ines brief­

ly the currrnt think ing of the united 
St:itcs /\ir Force along these lines. T he 
:irticle st:i,es that the Boeing B-52. the 
.'\.'onh American f--100. the Co11,·a i1 
F -102. ,\ ,lcD011nel F -101. Douglas C-l.33 

.llld Lockhecu C-130 ;ire a ll be ing 
product:d under modifications of this 
progr:1·T1. 

The colllrnt of \\'kll I ha,·e said is a 
summary of the thinking that has been 
taking place at :-\ . \' . J.:.oe Canada L td. 
Our reasons for concern in this matter 
arc patriotic as wt!! a~ selfish . 'Ne feel 
that we ha\'e an obligation to Canada 
and to all free: countries. lO keep :,breast 
of anvthing that is possible in other 
countries, fr iendly a, well as unfriendly, 

a11d we arc definitely obligated to our 
C:omp:iny ;111d to ourselves to produce 
a, c:conomically a, possible. 

It i, indeed unfortun,1tc that so much 
of our thought~ and dfon, 11111st he di­
rn ·1 cd 1ow;1rd pro1,·n i11.~ ourseh·cs 

1,:_: .llll"il :1~;._!f<..' \ \l ( 1ll. 11 I\ (Jll l lcnt·111 

/, , 

prayer that this si tuation will he 
changed as soon as possible. and that 
"·e can then concen trate on the peace­
time dnelopment of our country . 

SENIOR OFFICER 
( r.0111i111ted /rum {'age 29 ) 

\\'orld \Var ll present special circum­
stances and must be considered on 
their indi,·idual merits. Moreover. dur­
ing the rapid expansion of the RCAF, 
it has not been possible, in many cases. 
to give e,·en non-veterans the ideal 

training and employment specified by 
the plan. l'<onetheless, it is intended 
that. when the approved manning 
ceiling is reached, the plan will be 

followed. 
Promotion: The genera l principles 

of the RCAF"s promotion policy arc 
designed to ensure that : 

• O nl y those officers who are sui t­
able in all respects are promoted to 

higher rank. 

• Officers of outstanding ability arc 
granted due recogn ition by being 
promoted ahead of officers more 
senior hut with sign ificantly less 
ability and pou.:nti:1I. 

• The opportunity to progress at a 
reasonable rate to a reasonable le\'el 
is given lO the great body of ;1verage 
officers-on whom. of course, the 
general <:fficiency of the Service 1s 

largely dependent. 
With the above principles in mind, a 

( \ ·111r,d l'ro1n<J1ion l:o:ml. ronsisti11g of 

the Senior Personnel Staff Officers of 
all Commands, convenes semi-:1 nnually 
\\'ith personnel officers at AFHQ to 

consider the promotion all office rs 
eligible by ,·irtuc of minimum senior­
itv . This Board re\'ie\\'s the officers· 

confiden t i:11 files. "·hich contain con­
fiuent ial personal assessments, pro­
motion narrati,-es. course reports. 
qualifying- examirigtion reports. and re­
capitulation of Sen·ice experience. The 
limitat ions of each uf these sources of 
information are generally appreciated. 

hut they are being reduced b\' constant 
researc h and, more important. b\' edu­
cation of officers with respect to their 
responsibility in assessing and coun­
selling officers under their commond. 

T he Central Promotion Board re­
,·iews the reports of Un it Prom otion 
Boards' and Command Headquarters· 
remarks. These. taken in conjunction 
with the file study, :ire used to categor­
ize officers final ly recommended for 
promotion as ;'Very Suitable" or uSu it­
able." Candidates \\'ithin each group 
are then listed in order to relati,·e 
seniority. and are recommended for 
p rom0tio11 to a Senior :\FH(.) Board. 
composed of officers "'hose rank is at 
le:ist two le,·els aho,·e that of the 

officers being considered. 

LIGHTWEIGHT FIGHTER 
f Conti111u·t! from page 2G ) 

comparison if \\'e are judging light­
weights ,·ersus hcan•wcights. And. as 
we have seen. there is no magic in the 
com parison . So we can sa\', with one 
of the fa:hers of modern sc.ience. Re ne 
Descartes. "There is nothing so hid­

den tha t we cannor disco,·er it. pro­
,·ided only we abstain from accepting 
the fal,c for the true. and al\\'ays pre­
Ser\'c in our thoughts the order ne­
cessary for the deduct ion of one trut h 
fro m anCJther.'' 

TCA VISCOUNT 
( Co111i11ucrl from /"•II' 21 ) 

a quality necessary for the low tem­
perature opera tion of turbine engines. 
would ha,·c: lO he spec ia ll y refined from 
imported crude oils. As a result, 

JP-4 is one to four cents per gal lon 
cheape r than kerosene and will en:ih!e 
the Canadian air line to sa\'e some 
$J!JO.OOO yearly in fuel costs in its \'is­

count opcr:1tions, as well as a,·oiJing 
certa in low tempcr:1111rc opcr:1ting 
prol,kn1,. 


