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FIGHTERS 
to fit the Country 

n,, ,.nor.,~p C.4PT.'1 I.V H. n. FOOTTIT 
" Yo u of Canada and we of 
the United States can and 
will deYise ways to protect 
our :'•fo r th America from any 
surprise attack by ai r." 

-[_;.s . P resident 
D1i·ight D . Eisenho1i-er. 

J UST OVER a century ago 
Canadians in the forests. on the 
sweeping plains. :1n<l in the r:1m­

shackle t0\\"11S from York to Fort 
E<lmonton. turned their faces tu the 
south. Fur across the St. Lawrence. 
the Gre:it Lakes. an<l the 49th 
Parallel li\·e<l the hate<l .·\mericans. 
Periodically this hatre<l Aare<l into 
flames of \·iolence: Canadian militia 
burned the l.J.S. ship "C:iroline·· : the 
Americans retaliated in the same coin 
on the steamer "Sir Robert Peel .. : the 
little. undeclared Aroustook "\,Var" 
broke o\·er the Ylaine bor<ler. 

But the passing of some hun<lre<l 
years has weldc<l the Canadians and 
Americans into almost one nation. 
And the eyes of both are turned 
northw:u <l now. since the threat is 
from the Arctic skies. Only last \ fay. 
<lu ring the air show o\·er :Vfoscow. 
c.lid we realize how great this threat 
1s. For the \-lay Day celebrations 
were highlightec.l by the whine of new 
light and hea\·y jet bombers. .-\s 

General T\\"ining, Chief of Staff of 
che L·.s. ...\ ir Force obsen·ed : ·'Thev 
would need the new hc:1\·v bomcer 
only to reach important targets in 
:S-.:orch .·\ merica." 

W eaving a W eb: .\gainsc this 
threat from the :S-.:orth \\"C ha\·c built. 
and are still exp:111c.l ing. a grea t ai r 
c.lcfence system. Radar stations. air­
fields. communic:nions cemers. and 
ground ohsen·cr pos ts haYe becn 
spotted into the Canadian country­
side. .-\nd working within this \"ast 
gruun<l network is the lighter aircraft 
-the .\\·ro CF-100. This all -weather 
lighter. simil:ir to any other in this 
specialized age. must be c.lesignec.l to 
fie the c.ldence system. .-\nd the 
system is . of necessity. matched to the 
country. Thus the lighters that we 
build or buy must be specifically 
screened for their suirabilitv for the 
CanaJian air c.ldcnce cell. It we fail 
to get the proper lighter to lit the 
country. then \\·e foil to get the most 
c.lefence for the taxpayers· dollar. 

The basic i<lea o( c:1lcul:icing the 
performance requirements for a 
f-ighter so chat they do\·e-tail with the 
layout 0( the c.lefence system is a 
rel.1ti ,·ely new concept. In the fe\"er­
ish days before World War II 
lighter performance requirements were 
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shutfled to agree with the aeronautical 
state of the art at the time. The 
Spitfi res. H urricanes an<l .vfust:ings 
were produces of th is moulding of 
speed. climb. ceiling anJ range re­
quirements into the bt:st all -roun<l 
eng111eering compromise chat the 
<lcsigner coulc.l work out. 

But the \ee<l ot the i<lea that was to 
change all these hit-an<l-miss require­
ments was planted when Sir Robert 
\,V:1tson-\Vans discm·ered radar. T rue. 
this remarkable achie\"ement rook 
pl:ice in the mid '30s. .-\nd before 
the last \,·ar the 8ritish had ra<lar 
stations stretching from Scotland to 
the South Coast. But the basic con­
cept of c.lesigning the lighter as part 
ot this system d id not arise until after 
the last war. At this time it was 
realized chat the actual air defence cell 
is a three c.limension:1' block of land 
and air boundec.l by the radar screen. 
.\ nd the lighter. anti-aircraft guns. 
groun<l to air missiles. an<l any other 
weapons that moc.lern science may 
de\·ise. :ire housed within the cell to 
protect the target. 

Clearing the Way: K:1rl \"On Clause­
witz. the famous German strategist 
of the last century. stated that. ''The 
first business of e\"ery theory is to 

clear up conceptions and ideas which 
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VARIATIONS IN THE CELLS 

ha\·e been jumbled together, and, we 
might say, entangled and confused 

" So to cb·elop the theory of 
designing the fighter to fit the 
country. it is necessary to sweep away 
any confusing conceptions of any 
military might that m ay be crammed 

into the cell , and O\'er-simplify the 
cell itself to its three prime compo­
nents-the radar station, the airfield 
and the target. 

To these components the character­
istics of the best fighter are inext ric­
ably boun<l. And from the dis­
position of these components. and the 
performance of the enemy bomber , the 
m inimum requirements for the fighter 
can be calculated. 

the air defence cell 

A SIMPLIFIED air <lcfc:nce cell 
is shown in Figure I. The 
central radar " eye" sweeps the 

rcll. to tht power-limits of its scerng 
ability, and thus Jdincs the perimeter 
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or radar screen. Anyth ing with in the 
cell is "visible." But in this day of 
high flying, fast bombers, any aircraft 
outside the cell can be considered as 
" invisible." Even if a ground ob­
server was lucky enough to spot a 
hostile bomber before it entered the 

cell, it would be practically impossible 
for a fighter to make an interception 
until the enemy had actually -pierced 
the cell and came under the contin­
uous close scrutiny of the Early 
\.Varning & In terception Radars that 
form the cell's core. 

However, once the hostile invade r 
is within the cell walls it is picked 
up on the radar scopes and its altitude, 
speed and d irection can be continu­

ously tracked on a plotting table. 
!\"ow there is positive, continuous in­
formation, and the counterattack can 
Ix: launched. Through the communi­
cations network the fighters are 
scramhlcd. .'\nd with a ste:,dy Aow 
of inf1Jr111ation on the homlx:r\ 

\\"hereabouts streaming from the 
plotting board to the airborne fighte r. 
the defenders of the cell can be 
fu nnelled into position to attack the 
in\"ader before it can release its 
bomhs or missiles on the target. 

Performance Factors: The setting 
of the airfield and target. relatiYe to 
the radar station largely determines 
the perfor mance requi rements of the 
fighte r to fit the cell. For example, 
i( the target and airfield are forward 
of the radar stat ion (Figure 2a). then 
the fighter must fe:1ture a rnpid rate 
of climb. and a high speed. So w hen 
the scramble warn ing is sounded. it 
can zoom to altitude in a hurry, and 
down the bomber in the short space 
between in terception and bomb re­
lease line. 

On the other hand. if the airfield 
and target are behind the radar station 
( Figure 2b), then range becomes the 
predominating performance require­
ment. Climb. speed and ceil ing must 
still, of course. he specified to g ive the 
fighte r the tactical manoeu\·rability 
for closing in combat. 

In any one country there is a 
definite pattern to these basic parts of 
an air defence cell-the radar station. 
the airfield and the target. T he geo­
graphy of the land. and the growth of 
its ciYil ization, have matchecl and 
multipl ied these components into a 
pa rtic ular multi-cellular quil-t. 

High on a Hill: Radar stations, for 
example. must be bui lt on hill s. to get 
the best performance fo r the least 
number of stations. The seeing eye 

of radar looks only in straight lines. 
Hence, the higher up the sta tion, the 
better it can "see" through all alti­
tudes. Rut there is only a certain 
number of hills. and their layout is 

fixed by the geography of the country. 
Consequently there are only so many 
places where stations can be built to 

operate ellicien tl y. 

Similarl y with airfields : flat, hard 
land, suitable for the criss-cross of 
runways, is dependent on the geo­
graphy of the particular cou nt ry. And 
the growth of its ci\"ilization will 
limit these even further. There is no 
use spotting a fiel<l-or a radar station 
for that matter-where it 1s far 

removed from the logistics support of 
fuel, oil, spare parts, and the 
thousands of items that are vital 111 

keeping the sta tion operating on an 
immediate readiness basis. 

This ,s particularly true in thi~ 
Canada of ours. Defence ,\linistcr 
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lblph C:1mp11ey explaim it this way: 
''( lp~ratic11s in the northern dde11cc 

area pose many prohk:ns-ma ny 
J if!icul t problems. During most 
months the d imate is terribly se\ere . 

There is the continual inte rference of 

the auroral belt w ith electriol com­

munications. There 1s the question 
et accessibilit y over the hun<lreJs o f 

tho usan<ls of square m iles of frozen 
was te. Everything required for con ­

struction :111J operation in the a rea 
h:1s to be brought in either by ice­
breaker col1\-oy during one-I repea t. 

one-month of the year. o r be Aown 
in by aircraft . or both_ Con­

struct io n costs ::ire six to ten times 
g reater anJ maintenance costs are 
almost bevond comparison ... 

The Targets: ,\ s for the other key 

component of the system. the targets. 
these ha,·e been fitted in to the geo­

graph ical jig-saw by the forefathers 
of the particular civiliz::ition. ...\ 

target system today is usually linked 
with a city. For here lie the rich 

industries that pro<luce the weapons 
of w::ir: here lie the key rail. a ir. and 

se::i cen ters that move the we::ipons to 
the poi nts of use : he re lie the oil 
stor::ige tanks . the ref-i 11eries, the pipe 
line st::itions. and the mul t itude of 
other inJustries that play their par~ in 

the war. 
Th us. the t:1rgets are fixed i11 the 

geographical setting of the lanJ. 
Russia may uproot whole towns and 

industries :111d mo,·e them to :1 better 

location within her ::iir defence cell. 
But such ,-iolent unhea,·als are not 
possible-or desirable-in the l:rnds of 

the western world . 
Su the three prime components that 

f-ix t he funJ;:unent:i l fo rm of the a ir 
defence cel l are a shi fting bleido­

scope depend ing 011 the geography 
and ci\"il iz:1tion of the area . whether 
it be C::inada. Russia . France. or 
India. Although the relati\"e irnport­
. rnce of the righte rs specified character­

istics will remain essentially the same 
within this cell. the magnitu<le will 
,·arv with progress in bomber develop­

men t. 

brief interval 

F RO\f THE TlwlE the bomber 
penetrates the cell. until the 

time when it reaches the poim 

111 space where it must release its 
bombs to hit the: target. is the i ntenal 
that the f-igher has to m::ike a success­
fu l attack. ( Figure 3) . .\s bomber 

f r:0 11/1/ltll'd Oil {'ll!;l' (1J ) 
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The Super Eighteen 
First deliveries are now being The maximum gross w eight of the 

made on production models of the Super 18 has been raised to 9,300 
new Beech Super 18, latest version lbs., an increase of 550 lbs. over the 
of the famous Twin Beech. weight of the D-18 models, The use-

The Super 18 is the result of an ful load is 3,150 lbs. Normal cruising 
extensive redesign of the basic D-18 speed at 66.7% power @ 10,000 feet 
type airplane, resulting in an in- is 215 mph, and under this combi­
creased gross weight as well as such nation of power, altitude, and speed, 
more apparent new design features the range (with 45 mins. reserve) is 
as a longer nose. jet-type exhaust 1,120 miles; this can be extended to 
stacks, reshaped wing tips, larger l.455 miles by reducing powe r. The 
cabin windows, and extra height of Super 18 continues to use the Pratt 
cabin, providing "walk around" & Whitney R-985 (450 hp @ 2,300 
room. Insofar as performance is rpm @ SL) for motive power. 
concerned, the changes have resulted Passengers will note many 
in an airplane that can fly farther changes, including a larger cabin 
and slightly faster than its predeces- door that lets down to provide a 
sors, as well as lift a greater pay- stairway for easy cabin access. 
load. A n ew rear compartment contains 

.. 

The new airplane represents the two built-in baggage racks. as well 
most sweeping change in the basic as a private restroom that is separ- '. 
design that has been incorporated at ed from the main cabin. The latter .. ,••, 
at any one time since the type was is separated from the crew compart­
first introduced back in the mid- ment by an accordian-type sliding '• 
thirties. door. As already noted, the main ~ 

It seems remarkable that an air- cabin has more headroom than 1
1 

plane designed some 20 years ago earlie r versions of the 18. '. 
should still be able to more than New chairs are styled for in- ~ 
hold its own in both performance creased travel comfort. Improve- •' 
and appearance, even though it m ents have also been made in the ~ .. ~•• 
travels in much faster company than soundproofing, the heating & cool-
its contemporaries of the thirties. ing system . 
Though its basic appearance is little Observers will also n ote the pre- 11 
altered today, it looks as modern as sence of four larger windows on '. 
the latest po3twar civil airplanes. each side of the passenger cabin , ', 

For these reasons, the Twin Beech, as compared to three previously. '. 
as it is commonly known, is as popu- Additional Data: empty w eight, ~ 
lar today as was in its prewar with residual fuel & average radio, '. 
period. Now, as then, the civil ver- 6,150 lbs.; wing loading, 25.75 lbs./ ~ 
sion most often appears as an psi; power loading. 10.32 lbs./ hp.; '. 
executive transport. Othe r proof of max. s peed. 234 mph @ 5,000 ft. as!.; ~~ 
its adaptability to th e changing max: rate of climb, 1,250 !pm @ SL; 
times is to bound in its continued service ceiling, gross w eight, 23,400 
popularity with many of the world's ft.; service ceiling, one engin e, gross 11 

', air forces. The RCAF, for instance. w eight, 8,400 ft.; rate of climb, single ~ 
:, has in the past few years purchased engine, SL, 250 fpm; rate of climb, •, 
~::: several hundred of these ve rsatile single engine. @ 5,000 ft., 195 £pm; ', 

airplanes, using them as navigation T/ 0 distance over 50-ft. obstacle, ~ .. 
and pilot trainers, as well as light SL, 2.080 ft.; landing distance over 

~ personnel transports. 50-ft. obstacle, SL, l.570 ft. ~ 
···---·---·---------·---------------------------------·-·-·-·-·-·-·-·-·----.----·-·---~---·---·---------JIii·~ 
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COMIN6 EVENTS 
September 13-1 7- lilth AnnuJI ( ;cncral 

Mccting1 IAT.\, P:ui~, France. 
September 19-21-lnternationl N.W. Avia­

tion Council Conference, Vancouver. 

Octuber 5-9-S.-\E National ,\ cron;iutic 
Mcc.:ting, Aircr~1ft Production forum & ,\ir­
craft Engineering Di,play, Hotel Statler, Los 
Angeles. 

October 11 ~ 12- Symposium o n Titanium 
Standard P:1ns, ,pon~orcd by Air Indu~triL·, 
Assoc.. Ck\'cland. Ohio. 

October 13- 14-,\ irport MJnagcmcnt and 
Operation Conference. Uni, crsit1· ol Okla­
homa. >ionnan, Oklahoma. 

November 8- 10- AITA Annual :Vfecting, 
Chatcau Frontcnac, Quebec City. 

November H-li-:\nnual :Vk eting, Avia­
tion Distribu tors & :V!anuiacturcrs Assoc., 
:V!Jyflo wer Hotel, Wash ington, D.C. 

April 18-21-S.\E (;olckn .\nni,-cr, arl'. 
.\ c.:ron:iutic ~'lt:ctin.tri :\cronautic PrcJdu...:ti<~n 
F"rum, and .-\ircraft Engineering Display. 
Hutcb St:tdcr .tnd :Vk.\lpinc. >icw Y,,rk City. 

Variations: The J-57 is produced i n 
a number ot models. all ot which are 
practically ident ical. With the excep­
tion ot the afte rburner-equipped 
engines, all mil itary \·ersions h:we a 

dry static thrust rating of 10.000 lbs. 
for take-off. and a wet rating of 12,000 
lbs. The JT 3-L has a dry ra ting of 
9500 lbs. 

\,\Tith afterburner, the rati ng 1s 
1-1,000 lbs. Tn this configur:1tion. the 
engine weig hs 5.600 lbs. and its length 
is nearly doubled. 

\,Vhile /-light tests by the manufac­
tu rers ha1·e been going on for se\·eral 
years. w ith test eng ines mounted in 
a 8-50 and a 8-45. a 8 -47 was recently 

con\erted into a Hy ing te~t bed by Boe­
ing Airplane Company fo r the CSAF's 
\.Vright Ai r De\·elopment Centre at 
Dayton. Ohio. This 8 -47 has two 
J-57 engines moun ted at the outboard 
pod positions ( see photo) normally 
occupied bv two GE J--!7 turbojets . 
The four inboard eng ines are still J-47's . 
This ai rcraft is being used to test high 
a ltitude performance of the engine, and 
thus the necessity of ty ing up the B-52 
prototypes with powerplant testing 
dut ies is a\·erted. 
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speeds inch higher and higher so this 
time inte n ·:il will get less and less. 
Consequently the ra te of cl imb and 
speed of the lighte r must keep pace 
with the step up in speed of fu tu re 
bombers. 

September, 195-t 

\lori:uve r. the in ,en :il will ht: t:1 ll 

down by the development of , cl f­

propelkd a ir-to-grou nd missiles. 111 

effect these push back the bomb re­
lease line. With incre3se<l bomber 
speeds, and shorter distances fro:11 the 
point of cell penetration to missile 
release li ne, the future manned lighter 
may be hard pressed to make an 
intercept ion in some parts of the a ir 
defence system . The answer in these 

soft spots will be super-fas t ground-to­
a ir missiles , such as the lJ .S. "Nike.'' 
or e1·en more powerful and longer 
ranged developments of th is basic 

idea. 

Other Factors: \.Vi th ,1 tirm esti-
mate ot bomber speeds and altitudes . 
and the \·ast p:rnor::ima of an actual 
air defence system. the required 
fighter performance to fit the country 
can be reduced to finite numbers . But 
other factors will also play their part 
in the final fighter specificat ion. 

[n Canada. for examp1e. the rigors 
ot the climate will demand fighters 
with equipment that c::in be main­
tained when the thermometer sinks 

far below zero. The difliculty of 
build ing ground navigation aids in 
the Arctic wastes m ay c;ill for the 
addition ot a navigator, or more and 
better automatic navigation equip­
ment. 

These detail factors. linked with 
the 01·e rall l::iyout of the Canad ian air 
detence system. will usuallv blueprint 
the design ot a special Canadi3n 
tighter. W ith the Ano CF-1 00 we 
ha\ e successfully done this in the 
past. Development expenses may l:e 
high. but in the long run it is the 
lx:st defence Yalue for the taxpayers' 

dollar. 

The Right Honourable C. D. Howe 
explained it to the House ot Commons 
last June : ·'There is no question that 

aircraft design and de\·elopment is 
expensl\·e. H owever. if we are to 
attain anv degree ot industrial 
m:tturity. we must encourage a certain 
amount of this type ot de,·elopment 
in Canada ... r Howe\·erl we are 
limiting our acti\·ities to those areas 
in which we haYe a special interest 
and where Canadian requirements 

indicate the desirability ot an in­

dependent :ipproach.' ' 

The RC.-\F then, will be Hyi ng anJ 
tighting a C:1nadia11-designed figh ter 
' ·to protect our North America from 
:iny surprise attack by air." 
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ON 
SOURCE INSPECTED 
BONDED STOCK 

AN and NAS Screws and Bolts. 
Our Specialty AN 509 and 525 - NAS 220 

through 225. 
Drilled Fillister head AN SOO - 501 502 

and 503. 
AN 4 through AN 10 diameter Bolts. 
Close tolerance Bolts . 
Special Bolts and Bushings. 
Aircraft Fittings. 

2-3 week delivery on mill 
runs AN 5 thru AN 10. 

For your requirements call-

~o.u1S 
SALES CO., IN(. 

Distributors of 
Aircraft and Industrial Hardware 
38 GRANT ST., BUFFALO 13, N.Y. 
Telephone Elmwood 1568 1569 
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