
NIKE AT CHURCHILL 

Beware 
of 

Greeks 
D L IU\:( ; THE ,)aSt re \ \" months. 

the CJnadian .\ rm y has heen 

continuing Oper:llion •·r-rost 

Jet", the colc.l-weathcr testing ot the 

'-:ike ground-to-air anti-aircraft guid ­

ed missile , at Fort Churchill . '.\-Ian. 

'-:ikc, which was de\·elopeJ in the 

C.S. for the LS. ,\rmy. is n:uneJ 

atter the winged goddess of \·ictory 

in Creek mythology. It has been in 

operational sen-ice with the L .S. scr­

\·ice fo r some time now: there are 

major in stallations of the weapon :\t 

many cc.:ntcrs which ha\T hc.:en classi­

fied ,1s 1nilitarY target areas. 

Thi s year·s tests . which were sche­

duled fo r complet ion last m o nth. were 

a contin u,ition of th ose carried our dur­

ing th e Januarv-\Li rch pericd cf I ()11. 
It is possible th,1t further tests m ay h::: 

carried out in th e wint~r d !91(,.17. 

On Tri.ii: The tc.:sts arc d c.:signed to 

d c tc.:r mine the effects ol· ntrcm e lo\\· 

temperatures un the compln: compon­

.: 111 pa;·ts o f the '-:ikc weapc n S\'Stem. 

'-:ike employs the command type of 

guidance. which utilizes tw o radar 

tracki ng d eYices and a cc mpute r. ft 

\1·as found tint rhis elect ro n ic equip­

ment reacted 1n:' 1l in extreme cold. 

and the launch er and missile ((J uld be 

pur into ac ti on quickly. 

During the 1951 tr ials . Y:iluable les­

sons were learned and according to the 

CanaJ,ian .-\rm y. answers w e re pro­

\·id ed to many problems co ncerning 

effectiYe operaticn o f Nike under Arc­

ti c co ndi tions. The test sch edules in­

cluded taking in to and out o f action 

the he:iY)' equi pments inYolYed: pre-

11:1raticn cf the hunc hi ng site .1nd ma­

chinery. and tests to determine the 

time ,111d d egrt·e ol' ,1cn1racy with 

w hi ch critic:il p rocedures and ,1djust­

ments w ould he c1rricd Oll't 011 the 

radar equipment. 
Prcparaticrns for thi s work fir st got 

und e rway in l 'l'i-+. w hen a -+-+ -man 

team. which l:it<:r became known as 
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tht: Roy.ii C.11 1.1 d i.111 .\ni:kr:, < ;11i ,kd 

Missiles Trial s Troop, was ~<:Ill to tht: 
U.S. for tr:i.in·ing in rhe operation of 
the Nike system. Th is team, hi.:aded hy 
Colonel H. E. Brown, DSO, OBE. ED, 

con<lucted the first tests with the :i.s­
sistance of a five-man gro up fro m the 
Royal Canadian Electrical & .\,fechani­

cal Engineers. The first firings were 

carried out early in 1955, following 
Arctic indoctrination for personnel and 
the se tting up 311d e lementary testi ng of 
the eq uipment, these prepararory tasks 
being completed in November and De­
cember of 1954. 

New Edition: The most recent edi­

tion of Operation F rose I et w:1s com­
m:i.nde<l by Colonel Donald G . K.etch­
eson, OBE. with the actual fir,ings ( of 
which rhere were a number of highly 
successful ones) being carried out by 

the RCA Guided \rfissiles Trial s Troop. 
comman<led by Major H. H. Winter. 
Several other Canadian technic:i.l per­
sonnel participate<l ·in the tests along 
with ,1 limited number of U.S . .-\rm y 
tcchn,icians. 

According to Kenneth Garland's 
"Development of the Guided :\-fissile'', 

Nike has a launching weight of ap­
prox-im,ately 1,000 lbs .. a length ( less 
booster) of some 20 feet and a diameter 
of 12 inches. :i.pproximately. Tt Aies 
superso n-ic~lly and has a ho rizontal 
r:i.nge of about 17 m,iles. while maxi­
mum effective :dtitude is in the nJture 
of 60,UOO feet. Powered by a bi-propel­
lan t ( ni tric :ici<l / petrol) Aerojet rocket 
motor. Nike was developed by Bell 
Telephone ia association with Dougl:.LS 
Aircraft. Aerojer. and Western Elec­

tric. 

Though the ..:omm,and guidance sys­
tem used with Nike is considered more 
vulner:i. ble to electronic interference 
( i.e., deliberate •'jammi ng'') than the 
so-.:alled "beam-ride r" or ''self-homing" 
type of guid:i.nce. it enjoys the advan­
tage of being comparatively cheap. 
O nly a small amount o.f guidance 
equipment is carried in the missile it­
self, so that relat,ivdy speaking. the 
cost is small when one is fired ( about 
$20,000). The ground equipment, on 
the ot her hand. is exceedingly .:omplex . 
Nike is claimed to be 6'5°-~ effect i,·e 
an<l a considerable 11 u1nber of success­

ful interceptions ha\'e been made. usi ng 
r:i.rget drone :1ircr:i.-ft which were de­
stroyed while t-lving at altitudes of 

30.000 ft . 

.lpril, 1956 

Members of the ht Guided Missile Trials Troop, Royal Canadian Artillery. 
adjust each other's protect ive clothing prior to fu c lin;! one of tlie Nike 
missiles. The fuel used to prope l Nike - nitric acid ,md ;.:-asoline - is hi;.:-hly 
toxic, and must not be inhaled or allowed to come in contact with the skin. 

Left, Nike is ~hown poi~c d on ruohilt~ launehinµ: rarnp a\\a1t1n:: ren1oval of 
protective coverin;,:-; ri;.:-ht, almo,.t ready to fire ... the solid-propellant booster 
(dark section), still eo,·ered by the weather resistanl material which is removed 
before firin;.:-, drops awa)' after the missile has heen successfull)' laun.-hed. 

Members of the Ro_ral Canadian Artill1·r)·
0

s (;uitled :vlissil,· Trials Troop are 
s hown startin;.:- a radio-controlled aerial lar;.:-et hefor(' 1::k,•-off. Th,• 1ar;.:-t•ls, 
radio-controlled from the ;:;round, are la11111·lw,I just !,..fort• a Nik,• missiJ,, is 
sent on its way. The Nike then se.-ks 0111 and ,1,•slru)·s the lar;:;l'I ,Iron,•, 
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BUSINESS END of a Nike Hercules anti-aircraft missile of the type currently being tested against Firebees at Churchill. 

Deep Freeze Missile Testing 
By Peter Brannan 

The Nike-Hercules firing program 
at Fort Churchill, Man., announced 
in the January issue of Canadian Avia­
tion, is under way. The anti-aircraft 
missiles are being fired by the U. S. 
Army's 1st Arctic Test Detachment 
against RCAF Ryan Firebee jet target 
drones. 

The RCAF uses the U. S. Navy 
KDA-4 version of the remote-control­
led drone, and was the first unit of a 
"foreign" government to receive them. 
Deliver,ies of the Firebees to RCAF 

FEBRUARY, 1959 

weapons firing range at Cold Lake, 
Alta., began in summer, 1958. 

Designated "Operation • Snowjet 
Hercules," the Nike-Hercules tests are 
an important phase in hemispheric de­
fense. They are being conducted as a 
co-operative venture of the RCAF, the 
Canadian Army, and the U. S. Army, 
and are proY.iding both the Firebees 
and the Nike-Hercules with their most 
northerly workout to date. 

Winter temperatures at Fort Chur­
chill frequently descend as low as 55 
below zero, and wind velocities reach 
70 knots. The base, on the northwest 
shore of the Hudson Bay, is 540 miles 
south of the Arctic Circle, in the 
midst of a vast and desolate lake-

studded region. Principal mode of 
ground transportation for the opera­
tion will be Snowmobiles. Parachute 
recoveries of the Firebees are being 
made over land, where they can be 
picked up by helicopter. 

Three Ryan field representatives 
are sharing the rigors of the sub­
Arctic winter at Fort Churchill with 
the military personnel testing the Nike­
Hercules against the 600 mph Fire­
bees. 

Firebees scored a first in October, 
when they were used by the USAF 
in Project William Tell, at Tyndall 
AFB. It was the first time jet-power­
ed, free flying targets had been em­
ployed at a weapons meet. 
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THE AIRBORNE SERVIL'ES 
Radar Defences 

A. reYiew of the slate of North 
American radar defences was released 
jointly hy the Defence Departments of 
Canad;1 and the U .S. late in Septem­
ber. and at that time it \\·as officially 

announced that planning was under­
way to establish a distant early warn ­
ing li ne across the far north of the 
continent. Text of this important 
joint statement follows. 

On April 8. 1954 , the Governments 
of Canada and the U.S. issued a joint 
an nouncement w-hich. after referring 
to the construction of the Pinetree 
radar chain, an nounced plans for the 
establishmen t of a further radar 
system "generally to the north of the 
settled territory 111 Canada." The 

em part of North America. and haYe 
directed that detailed planning for 
such a line shou ld be initiated at once. 
T he basis of parti cipation hy the two 
countries 111 the construction and 
operation of the line. and the di,·ision 
of costs, will he determined after the 
detailed plans luve been considered 

and agreed. 

In developing the complete system 
for warning of the approach of hostile 
aircraft and for the control of inter­
cep tor forces. the two Governments 
have followed a policy of building 
outward from the likely target areas. 
Thus, the first step, which has now 
been largel y completed, was the con­
struction of the main control and 
warning radar installations 111 the 

A M ER ICAN AIR POW ER : Quantity d elive ries of two new types of aircraft o re 
no w be in g mad e t o th e USAF. At left is a li ne -u p of North America n F- 100 Super 
Sabre s, no w in squad ron se rvice with Tactica l Air C ommand un its. At righ t ore 
Martin B-57A Canberra intr ud e rs, U.S.- built ve rsion of the Engli sh Ele ctric me d iu m 
bo mber. Powe rp lan t s fo r t his a irc raft a re al so of British design, be ing Arm strong 
Siddeley Sapphi re s buil t in t he U.S. unde r li ce nse a s the W right J-65 . 

Canadian Government subsequently 

decided that it would be appropriate 
as part of its contribution to the 
common defence requirements of the 
two countries, ior Canada to under­
take responsibility for financing , con­
structing and operating this new 
system, whi ch is generally referred lo 
as the "Mid -Canada Line." 

During the time that plans for the 
Mid Canada Line have been under 
development, stud;es have also been 

going on to determine the ieasibility 
of providing even earlier wa rn ing of 
t he approach of hostik aircraft. 

As a result of these studies, the 
Canadian and U .S. Covernments haYc 
agreed in pr:nciple that the re is a 
need for the establishment of a distant 
early warning line ano,, tht: far north-
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continental U.S. and the populated 

part of Canada. 
The second step. which is now 

underway. is the provision of the Mid­
Canada Line. A third measure. the 
need for which has now been agreed 
upon between th e two Go,·ernments, 
will be the pro,·ision of a distant early 
warning line across the most northerly 
practicable part of North America. 
Portions of the complete warning 
and control system in Canada will be 
extended to th e se;iward on both flanks 
cf the continent hy the U.S. 

Nike Tests in Canada 
Plans to carry out cold -weather tests 

of". 1ike" in Canada, were anno u nced 

in mid -October by the Department oi 
!\'ational Defence. Nike is the super­
,onic anti -a ircraft guided missile de-

veloped by the U.S . Army. 

''Oper;ition Frost Jet." as the tests 
have been designated. will take place 
at an artillery range in the vicinity 
of Fort Churchill, J\·1anitoba, during 
January and February of 19'i 'i. 
Numerous test firings will be carried 
out to determine the effects of extreme 
low temperature on the complex com­
ponent parts of the Nike weapon 
sys tem. 

Selected Canadian Army personnel 
\\"ho trained at the U.S. Army Guided 
Missile Centre at Fvrt Bli ss, Texas, 
during this past summer, will man 
the Nike weapon. A limited n umber 
of U .S. Arm y technicians will partici­
pate in the operation. 

In his book, "Development of the 
Guided Missile," Kenneth \V. Gatland 
describes Nike as being the first post­
war surface-to air missile to enter full 
production. Developed for the U .S. 
Army by Bell Telephone in association 
with Douglas and other companies. 
"the missile embodies triangular wings 
and steerable nose Yanes and is 
launched with the aid of a powerful 

booster. An Aerojet sustainer motor is 
employed, using nitric acid and gaso­
line. 

"Tested at White Sands in the 
spnng of 1953, Nike successfully 
scored a direct h it on a QB-17 target 
drone flown under remote control at 
30,000 feet." Photographs of th is test 
were widely published a few months 
ago. 

The action of the ]';ike missile is 
described by Mr. Gatland as follows: 
"Tracked by radar, the bomber ap­
proached the launching site trailing 
smoke from a flare on its starboard 
wing, which had been fitted to assist 
ground observation and photography, 
and wh en it came within range, an 
operator moYed a switch which fired 
the !\'ikc from an elevated ramp. 
Another radar set locked on to the 
missile as it accelerated away. 

"The two plots from the bomber 
and missile were then continuously 
integrated by an electronic computer, 
which caused steering signals to be 
sent to the miss ile, changing course 
until the rada r traces signified that 
the Nike was nearing its objective. 
Final guidance is obtained by the 
tech nique known as 'semi-active hom­
ing,' the missile respond ing to target 
reflection from the ground radar. 
This ... pe rmits the missi le to fix its 

A)tJ{/ ~,:/- .-IIRCR.1FT 
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p.is it iu n Ill span: a nd hy l ll <.:: 111s ()r 
app ropri ate co ntrols lO ;.;uiJc itself 
automaticall y to the source of rcHcctcd 

e nergy." 

Range of the 1,000 lb., 20 ft. -lung 
miss ile is sa i<l to he approximately 18 
miles anJ maxim um altitude about 

50,000-(i0-000 feet. 

Visitors from Abroad 
D uri ng Octobe r, Canadian Jefence 

installations and industrial plants were 
hosts to three high-ranking British 
vis itors. First to arr ive fo r a te n-d:iy 
tour we re two se n io r RAF office rs. 
Air • C hi et :Vfarshal Sir John Baker, 
KCB, Cl3E. :VIC, DFC. an<l Air 
:Vfarshal T . G. Pike, CB, Cl3E, DFC. 
Air Chief Marshal Baker is Controller 
of Aircraft in the Bri tish :Vli nistry of 
Supply while Ai r ~larshal Pike is 
Deputy Chief of the Air Staff. 

The thi rd visito r was Rt. H on. Lord 
de L"lsle and Dudley, VC, Secretary 
of State fo r .-\ir fo r the U nite<l King­
dom . Lord <le L"l sle and Dudley will 
also vis it Canadian aircraft firms anJ 

RCAF stations. 

Postings & Careers 
• Air Commodore Douglas A. R. 

Bradsha w, DFC, C D , formerly ch ief 
of train ing at AFHQ, has assumed the 
post of commandant of the Royal 
:V[ilitary College. Kingston. Ont., suc­
ceeding Brigadier D. R. Agnew, CBE, 
CD, who has retired from the service 
aher 38 yea rs in the Canadian Army. 

• Group Capta in V. H. Patriarche, 
QBE, AFC. CD, has bee n named 
chief of training at AFHQ. G / C 
Patriarche. who is now promoted to 
air commodo re rank , has been servi ng 
as group commander of the RCAF 
.-\uxil iary Group HQ at Toronto. 

• Gro up Captain Z. L. Leigh. 
OBE, ED, formerly chief staff officer 
at Ai r Transport Command, has been 
named group commander of Auxilia ry _ 
Group HQ at Toronto. 

• Group C1ptain Murray D. Lister. 
Chief of Plans & Intelligence at 
.-\FHQ. has been appointed to the 
rank of Air Commodore. 

• Air Commodore Kei th L. B. 
Hodson. OBE. DFC, CD. was recentl y 
appointed Chief Staff Officer at Air 
Defence Command HQ. H e has been 
succeeded as Ch ief Staff Office r of the 
RCAF Air DiYision in Europe by Ai r 
Commodore \V. I. Clements, OBE, 
CD. 

November, 195-1-

MORE POWER 
with 7Jendjx 

• Replace your existing 50 or 75 ampere aircraft 
generator with Bendix type 30E16-1 for in­

creased power output and reliability. This 
generator - rated at 30 volts, 100 amperes -

can be used in most cases with your existing 
control equipment, such as types 1042-17 

and 1589-1 voltage regulators. 
CHARACTERISTICS : 

Speed . .... . .. ..... .. . ... 2500-4500 rpm 
Min. Speed for Regulation ....... 2500 rpm 
Max. Speed for Regulation ...... 5500 rpm 
Power . .... . .. ....... ... . .... 3000 watts 
Min. Air Blast Pressure . . . . .. .. 6 in. water 
Weight . . . .. . . . . ... .. . ... , .. 39.5 pounds 

• This generator is available with 
either square or round mounting 

pads-square pads for use on Con­
tinental R9A, P & W 985 and P & W 

1340 engines-round pads for 
use on P&W R1830 and Wright ('''J 

GR1820 engines. t J· 
. .J~ 

}>j;' '1' • '~ ~ • : ••• '\.:•, ~,•, ; ~• H~_,; ~, •.;, •,;~ ' ,-', t~ .. /•, / 
>< .. "'"~-'<-i.q .. , "fi!,t-,.,.4. ,..:.?·~.\~~• .:,t!A:..,~ .. _.,/ 
~ ~ . .,;_..-"" 

For further information write to: 

200 LAURENTIEN BLVD., MONTREAL 

A£ -5'l-7 

SALES • SERVICE • MANUFACTURE • OVERHAUL of AIRCRAFT INSTRUMENTS & ACCESSORIES 
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mouth . . '\.S .. in :1 Pi :1sc, ki H LJ P-.~ :111d 
i"lc\\· 2711 miles throu)-!h high \\·inJs :1nd 
>!H ll\ . fl u rries. f)i,king up a donor :1t 

Svdncy. :1nd landing on the isla nd in 
swi rli ng s1Hrn·. 

T he light house keeper. \ lau rice .\I. 
!\:,kn. h:1d recci\-cd :1 sk ul l fr:icture 
:111d :1 hadly m:111gled Jrtn in a dynamite 
oplosion. He \\·as flown to hospit:11 
at Sydney. 

Postings & Careers 
• .-\ir \ 'ice \larsh:il Hugh L. Camp­
hell. former .·\OC of t-he RC.-\F's .-\ ir 

D iYision in Europe. is now \ ' ice Air 
D ep uty at Supreme Headqu::irters .-\I . 

lied Powers Europe in P::iris. He su,­
ceeded .-\ir \larshal F. R . .\,filler. who 

re::red from the sen·ice to become 
Canada ·s deputy defense m1111ster. 
.-\ / \ ' / \! Carnphell. 47. is a natiYe of 

Salisbury. '\".B. H e ioined the R C .-\F 
in 193 1. 
• .-\ir \'i .:e \la rshal Harold B. God­
w in has moYed from .-\ir Material 

Comm:ind to su cceed .-\ / \ -/ j\·I Campbel] 

at the .-\ ; r Di\. ision. H ~ has bee n su c­

ceeded. in turn. by .-\ir \ 'ice i\larshal 

). L. P lant. former .-\ir .\!em ber for 
T echnical Sen·ices. A / \ -/ M Godwin. 

48. is a natiYe of \ Vestmou nt. Que. He 

fr\/~;-
.., . 

. . . . 
'~:-,~,. ' ""'• • • 

ioined the l{ C.-\F in I ' i~S . 

o Li euten:rnt -C:ilonel I ohn E. Leach. 

3S. of klllgsto n has been :1ppoi nted 
.-\ rmy .\ le1 11 hcr of the Directing Staff 
:ir the l{C.-\F St:i ff College. Toronto. 

He rcpl:ices Lieutenant -Colonel A. H. 
Lenn: of .\l ontreal. 110\\. \\·ith the Di ­

rector:lle o f .\lilitary Oper::nions ::ind 
Plans. Lt.-Col. Leach 1s ::i l, orea 
\·eteran and \\·as iorrnerlv employed 
by the Defense Research Bo:ird as an 
Arctic \\' arfare T echni c::il Staff Of­
ficer. 

• Lieutenant-Comm:rnd,:r J:1mes R. 
fotheringh:im. :n. of Toronto ::ind 
I,ingston . has begun a six -molllh course 

at the R.-\F Flying College . .\lanlw. 
H e is the first R C >-" pilot selected 
fo r the course. which incl udes staff 
d uties and flying a \·ariety o f :m­

cr:ift. Lt.-Cmdr. Fotheringham has 
been officer in charge of naYal per­
sonnel at Roya] \.lilitarr College. 
K ingston. He was formerly the com­
manding offi ce r of the 31 st Support 
.-\ir Croup. 

Fouga Visit 
.-\ French report says a Canadi an 

mission is experted al the Fouga \\·ark s 

:ll Toulouse to eYaluate the Magister 
elcmcn t:1 n · iet trainer. The report 

me ntions that th e t::rn dem-seatin.~ 
:\fag ister has in th e instru ctor's cock­
pit a binocular periscope de\·ice \\·ith 
which it i, possible to co n trol the 
pupil's :um111g during gunnery exer­
cise. 

Nike Trials 
U .S.-made :i\'ike :uni-airc raft m is­

siles haYe heen su ccessfully test-fired 

in the area of Chur.:hill. :Vian .. the 

Canadian .'\rmy annou nces . F or six 

mont·hs. ending in .\l::ir.:h. a 44 -man 

team of the Rov:il C:rn:idian Artille n · 

put LO good practice lessons it had 

learned at Fort Bliss. T ex . The tests 

demonstrated that the :\:ike 1s an 

eff icient cold-weather weapon. 

"These delicate instrume nts reacted 

\\·ell in extreme cold.'. the Army re­

ported ... Laun cher and missile could 

he put into act ion quickly . \ ' al uable 

lesson s were learned. and the tests 

we re emin ently su ccessful in that thn 

pro\·ided the answers to m::iny prob­

lems concern1 ng effecti \·e ope ration 

under .·\ret ie conditions ." 

(C~>JADA ' LTD . 
3801 DUNDAS ST. W ., TORONTO 

, . --L 
·---.----2_/-;. . . .... ~ ~ -

Filtration Specialists to the Aircraft Industry 

Over 30 years experience in the design and 
manufacture of:-
AIR, FUEL, LUBRICATING and HYDRA''"" OIL FILTERS 

HIGH TEMPERATURE AIR'FILTERS 
CABIN BLOWER: FILTERS and SILENCERS 

TEST BED INSTALLATION 
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