
'N'!'ffJ.W .'i CRlAf'aiitlll'-. '.~~";/ 

· SA,UNDERS-ROE. ·tstR.lfl 

Single-seat water-based fighter 

The Saunders-Roe S.R.A.l ~as the world's 
first jet-powered flying boat. Of rather 

conventional and well-tested design, the A.l 
was built to a specification calling for a twin­
jet single-seat water-based fighter. Although 
not placed in quantity production, this pio­
neer of high-speed flying boats helped solve 
several problems that were the main barriers 
in building water-based jet aircraft that 
could provide competition to their land­
based counterparts. Considerable knowledge 
was gained for further development of 
water-based fighter aircraft. 

The first prototype S.R.A. l flew for the 
first time on July 16, 1947. Its two turbojets 
were fed via a common nose air intake and 
exhausted behind and U:nder the wings. It 
was provided with two retractable under­
wing floats to increase water stability. Alto­
gether three Saunders-Roe A.l flying-boat 
fighters were completed, all powered by ver­
sions of the same Metropolitan Vickers Beryl 
turbojets. The first prototype had two 3250-
lb. thrust Metrovick B.l turbojet engines, 
while the second and the third machines had 
3500 and 3850-lb thrust Metropolitan :Vick­
ers Beryl 2 turbojets, respectively. The nor­
mal fuel capacity of 425 Imp. gal. could be 
increased by the addition of jettisonable un­
derwing fuel tanks. 

Unsatisfactory performance of the Saun­
ders-Roe A.l was the main reason for the 
novel machine's not being placed in quantity 
production. Maximum speed of the third 
prototype was about 516 mph, and the ini­
tial climb rate only about 4000 ft. per min­
ute. at a time when the majority of the 
Saro's land-based conternpc:iraries ap­
proached the speed of sound ( 650-plus • 
mph) and climbed at rate· of six and seven 
thousands of feet per minute. Naturally, 
such "firsts" as the S.R.A.l fighter flying 
boat,. being revolutionary in concept, fre­
quently cannot measure up to the standards 
set by the more _convei1tional competitors, 
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but this venture into the unknown was, 
nevertheless, far from a failure. Undoubtedly 
the Saro A.l was invaluable to the develop­
ment of the future designs of ultra-versatile 
interceptors and that of high-speed water­
based aircraft in general. It laid the founda­
tion and with it most of the "bugs" so fre­
quently encountered in extremely radical 
types of aircraft could be detected, analyzed 
and eliminated. And the great value of 
water-based jet fighters is evident through · 
the realization of the simple fact that ap­
proximately ½ of the earth's surface repre­
sents a landing fieldfor this type of aircraft. 

It is likely that a whole family of future 
fighters, based to a great extent on the A.l, 
and possessing all the versatility of a flying 
boat, will evolve to comprise a force equiva­
lent to the aircraft carrier in striking power, 
but representing a much harder target to 
destroy. In view of the fact that the vulner- • 
ability in this atomic age of large naval ves­
sels such as aircraft carriers has been lately 
subject to criticism and speculation in re­
gard to the rationality of commissioning such 
massive arid relatively unwieldy ships; it ap­
pears that at least a partial solution to this 
vital problem could be found in water-based 
interceptors. Mobile, dispersed over a large 
area, and, most important, unworthy of an 
atomic borrib, they can be refueled and even 
re-piloted from submarines and maintained 
by the use of mobile dry docks to form an 
aerially impenetrable, inexpensive defense 
barrier against . enemy bombers. , • 

Technical Data refers to the third · A.l 
prototype. 

TECHNICAL DATA- Maximum speed: 
516 mph. B.ange: App. 1000 miles. Ceiling: 
App. 40,000 ft. Weight: Loaded 16,255 lbs. 
Engines: Two 3850-lb. thrust Metropolitan 
Vickers Beryl 1 (M.V.B.2) turbojets. Arma­
ment: Four 20-mm. automatic cannon. 
Wingspan: 46 ft. Length: 50 ft. ■ 
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CANADA 

AVRO CANADA C.102 JETLINER 

The C.102 • Jetliner possesses the unique 
distinc.:tion of being the first jet-powered 

transport aircraft to be built in North Amer­
ica, and the first civil jet to Ry on that con­
tinent. Design work commenced soon after 
the second World War, in the summer of 
1946, and two Rolls-Royce Avon turbojets 
were initially proposed for installation in this 
sophisticated design. However, as the Avon 
engines were not available at that time, four 
Derwents had to be installed, which necessi­
tated some modification of the initial con­
figuration. The Rolls-Royce Derwent tur­
bines, which at the time of their installation 
in the C.102 possessed the longest overhaul 
life of any turbojet extant, were also in the 
ranks of the world's most powerful turbo­
jet engines, and provided the C.102 with a 
normal cruising speed of 403 mph at -'.30 ,000 
ft. This performance, outstanding at its time, 
was made by J. C. Floyd, Avro designer. 

The C.102 was first flown on August 10, 
1949, and carried a crew of two with seats 
for a maximum of 50 passengers. Basically a 
conventional airliner with straight wings and 
tail surfaces, the C.102 was nevertheless ex­
tremely advanced for its time, particularly 
as far as its powerplants were concerned. 
The four Derwent 5 turbojets were slung 
under the wings, in pairs, close to the center 
line of the aerodynamically clean fuselage 
with a stepped cabin windshield. The close 
proximity of the thrust lines and the fuselage 
center line would eliminate powerful asym­
metric forces in case of a failure of one of 
the turbojets. The total fuel capacity of 2352 
Imp. gals. (this was to be increased to 4006 
Imp. gals. on production models) provided 
the Jetliner with capability to operate over 

stage-lengths of the order of 1100 miles. All 
fuel was carried in four integral tanks in the 
outer wing sections. The maximum climb 
rate at sea level was 2220 feet per minute. 

Being the world's second jet commercial 
airliner ( the British Comet had flown for 
the first time only 14 clays before the Jet­
liner took off for its maiclen flight), the C.102 
was expected to be produced in limited 
quantities if political and military commit­
ments, resulting from the Korean War, had 
not precluded furth er development. Al­
though A vro Aircraft Ltd. has studied the 
possibilities of reviving the development of 
this early jet airliner and building an ad­
vanced version with increased fuel capacity, 
more powerful engines and improved per­
formance, this machine's commercial poten­
tial has been definitely lost as a result of the 
time lag which rendered it obsolete. 

However, be that as it may, the Jetliner 
has provided considerable service in the 
form of adding to the store of civil jet opera­
tional know-how, a knowledge as invaluable 
to the progress of aviation as is aeiudynam­
ics itself. In particular, the C.102's service as 
a high-altitude observation platform was of 
consequence in the development of several 
versions of the CF-100 all-weather fighter. 
Having completed a series of trials for re­
search purposes, the Jetliner prototype was 
scrapped, so that there is no aircraft of this 
type Hying today. 

TECHNICAL DATA - Maximum speed: 
Cruising 458 mph. Range: Normal 1250 
miles. Ceiling: App. 40,000 ft. Weight: 
Loaded 65,000 lbs . Engines: Four 3600-lb. 
thrust Rolls-Royce Derwent turbojets. Arma­
ment: None. \Vingspan: 98 ft. 1 in. Length: 
82 ft. 9 in. ■ 

Fifty-passenger airliner 
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TUPOLEV TU-104 

Seventy-passenger airliner 

On March 22, 1956, the Tu-104 was re­
, vealed to the West in first prototype 
form when it brought General Serov to 
London. Apart from being Soviet Union's 
first jet-propelled commercial transport, it is 
the only Russian airliner to have appeared 
in the \Vest since the second world war, be­
sides the well-known Ilyushin-12 and -14 
piston-engined aircraft. Several representa­
tives of this new airliner type have subse­
quently visited various countries in Europe 
and Asia, and it is currently in service with 
Aerof!ot, the government airline, over 
U.S.S.R.'s internal routes. Export is contem­
plated, the machine being a direct competi­
tor to Great Britain's de Havilland Comet 
IV. Its appearance provides manifest evi­
dence that in the field of commercial avia­
tion the So\'iet Union has made great 
strides. 

Basically, the Tu-104 is a civil version of 
the medium bomber known as the Badger 
in the V\Testern nomenclature system, differ­
ing from its military progenitor principally 
in utilizing a different fuselage configuration 
- although the plastic visual bomb-aiming 
nose and the ventral radome have been re­
tained - and wings attached in a low posi­
tion, as opposed to the mid-mounted plan­
form of the bomber. Both aircraft were made 
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a reality by Andrei Tupolev, the most fam­
ous Russian aircraft designer and one of the 
pioneers of that country's aviation, specializ­
ing in bombers. He was awarded a Lenin 
prize in 1957. 

Employing a generally conventional de­
sign planform, this first Soviet jet airliner 
accommodates 50 first-class and 70 tourist 
passengers in a fully pressurized cabin. Indi­
vidual oxygen supply is provided for each 
seat. The crew comprises a pilot and a co­
pilot, seated side-by-side, a navigator in the 
nose section, a radio operator facing to the 
rear behind the co-pilot, a flight engineer 
(without a panel) and a stewardess. The 
location of the entry door is at variance with 
the established Soviet tradition , it being lo­
cated on the port side of the fuselage, as is 
the case with \Vestern airliners, instead of 
the starboard. The wings, of a limited "cres­
cent" variety, are swept back at 35 degrees 
at quarter-chord, with the two large engine 
nacelles mounted in close proximity to the 
fuselage, thus eliminating powerful asym­
metric forces in case of a failure of one of the 
engines. The 104's turbojet powerplants are 
probably the most noteworthy features of 
this airliner. Exceptionally powerful, they 
provide the machine with similar character­
istics, in terms of performance, to the British 
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Comet, which is propelled by four turbojet 
units. The M-209 turbojets of the Tu-104 
are installed in the rear of the 40-ft. nacelles, 
the latter having been designed for the 
longer powerplants of the Badger bomber. 
All landing gear retracts rearwards, the nose­
\vheel into the fuselage and main members 
into streamlined trailing-edge fairings. 
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TECHNICAL DATA- Maximum speed: 
Cruising 497 mph. Range: Stage length 
1990 miles. Ceiling: Operating altitude 33,-
000 ft. Weight: 156,000 lbs. Engines: Two 
14,8.SO-lb. thrust Mikulin M-209 turbojets. 
Armament: None. \Vingspan: Approximately 
120 ft. Length of aircraft : Approximately 
125 feet. • 
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AVRO TYPE 711 ASHTON 

Five-seat research aircraft 

R emarkable because it is one of the very 
few multi-seat jet aircraft built ex­

pressly for research purposes, the Ashton 
series of low-wing monoplanes were manu­
factured for the British Ministry of Supply, 
the first one flying for the first time on Sep­
tember 1, 1950. The design of the Type 711 
was adapted from the earlier propeller­
driven Avro Tudor 2, and six Ashtons were 
built, each intended for high-altitude re­
search of a separate matter. To man the ex­
tensive recording and testing equipment, a 
crew of five is carried 

The following is a brief summing-up of 
the research duties carried out by each of 
the six Avro 711 Ashton aircraft that were 
completed: the Ashton WB490 ( code mark­
ing) was employed in the field of jet engine 
research. It was fitted with a special auto­
pilot installation and external wing fuel 
tanks. Refrigeration, pressurization, temper­
ature control and humidification of an air­
craft were studied in the Ashton bearing the 
marking \VB491. It too is now converted to 
jet engine testing by the Napier Co. At the 
1955 annual aircraft display at Farnborough 
in England, this machine appeared with a 
13,000-lb. thrust Rolls Royce Company by­
pass turbojet engine. Installed in a pod 
under the fuselage, this turbine is one of the 
latest to be flight-tested with the Ashton. 
The pod is offset by one foot to the port 
of the Ashton's centre line in order to pro­
vide clearance between the engine air in-
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take and the crew escape chute. The Ash­
ton V/B492 is used for radar bombing re- , 
search and has wing installations for either ' 
bomb nacelles or long-range fuel tanks . . '. 
Earlier employed for research of brush wear ) 
at high altitudes, the WB493 has for some i 
time been flight-testing the "re-heat" Olym- • 
pus turbojet engine. The Ashton WB494 had 
a pressurized bombardier's compartment 
with a belly "pannier" for visual bombing 
research, while the Ashton code-marked 
WE670 was used for bomb ballistics re­
search. It was recently transferred to testing .. 
of the R.A.14 turbojet for the Rolls-Royce • 
to the vitally necessary occupation of turbo-
jet engine testing. • 

Searching the depths of the complex fi elds 
of aircraft electronics and turbojet engines. 
which are rapidly becoming two of the most 
competitive areas in the world today, the 
Ashton series of large research planes have 
provided the British aircraft industry with 
much data acquired from the long hours 
they spent in the air, exploring every useful 
detail of the equipment they were loaded 
with. 

TECHNICAL DATA- Maximum speed: 
439 mph at 35,000 ft. Range: 1725 miles. 
Ceiling: App. 55,000 ft. Weight: Max. take­
off: 72,000 lbs. Engines: Four 5000-lb. 
thrust Rolls-Royce Nene turbojets. Arma­
ment: None. Wingspan: 120 ft. Length: 
89 ft. 6% in. ■ 

Jets and Missiles 



National Soaring Champ 
Gordon Oates, last year's winner 

of the Canadian National Soaring 
Contest, made it a repeat performance 
in 1958. It was the tenth annual re­
newal of the Canadian classic for sail­
planes, and was again run at the 
Southern Ontario Soaring Associa­
tion's Brantford airfield. Oates, an 
Avro Aircraft stress engineer, was fly­
ing his own British-built Skylark 3. 

At the end of the two week com­
petition held in August, the four top 
contenders were: i'vfario Overhoff, of 
Quebec, winner of the first week; 
Gordon Oates, winner of the second 
week; Charlie Yeates, and Jack Ames. 
Although the fly-off was scheduled as 
the best of three events, bad weather 
precluded more than one. According 
to a rule agreed upon previous to the 
fly-off, in event of bad weather the 
winner of those events flown would 
be declared champion. 

On August 18, Gordon Oates 
missed becoming the first Canadian 
to achieve soaring's most coveted ra­
ting, the Diamond C, by 6 miles. A 
two-Diamond holder now, (it is neces­
sary to attain Diamond qualification 
in three different task events), Oates 
landed some 306 miles away from his 
Brantford starting point. His third 
Diamond requirement is a free dis­
tance flight of 312 miles. While com­
peting at the world gliding champion­
ships at Leszno, Poland, this year, he 
made a Hight of 296 miles, only 16 
miles short of the required distance. 

Lifesavers 
Lund Aviation (Canada) Ltd. has 

been appointed exclusive Canadian 
distributor of the Winslow Self-Inflat­
ing Air-Sea Rescue Life Raft, de­
scribed as being light, compact and 
inexpensive, and designed for use in 
aircraft or boats. The raft is made by 
The Winslow Co., Venice, Florida. 

Canadian Fighters Sold 
Nearly 100 ex-RCAF and RCN 

fighters have been sold by the Crown 
Assets Corp. to J. H. DeFuria and F. 
J. Rins, of Dewitt, N.Y., for an un­
disclosed sum. The deal covered some 
60 Mustangs and 40 Sea Furies which, 
in their time, were the fastest piston­
driven fighters in the world. 

The Mustangs were flown by 
RCAF ReserYe fighter squadrons up 
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until late 1956, while the Sea Furies 
came out of active service with the 
RCN about the same time. 

Eventual destination of the fighters 
is a closely held secret, but speculation 
has it that some will be going to the 
Middle East, while others will wind 
up in South America. 

New Whittaker Office 
E. E. Whittaker, electronics manu­

facturers representative, Arnprior, Ont., 
has announced the opening of an 
office to serve central and western On­
tario. The office will be under the 
management of J. F. Scammell, 12 
Glenmorris Drive, Dundas, Ont. Mr. 
Scammell has spent several years with 
CGE on the Pinetree project, and lat­
terly with Canadian Westinghouse. 

A Legal Murder? 
A Toronto aviation lawyer, A. R. 

Paterson, speaking at the Canadian 
Bar Association's recent annual con­
vention posed the question: If some­
one committed a murder aboard a 
Canadian airliner over the high seas, 
could he be brought to justice by 
Canadian law, or could he escape the 
hangman's noose? 

Since the Criminal Code of Canada 
does not apply to crimes committed 
in Canadian aircraft while they are 
crossing the oceans of the world, Mr. 
Paterson says: "I believe the killer 
would get off scot-free." 

He proposed the resolution to the 
CBA' s air law section: ". . . that the 
Criminal Code of Canada be extended 
to apply to Canadian planes while 

the y ,ire ., ,_ er the high s: ·. 1s . ,,r terri ­
tor y 1h :ll is IHJ I ,:L111rn:d by any other 
country; such as parts of the Antarc­
tic." 

At the present time, Canadian laws 
apply only to Canadian aircraft when 
they are flying over land where Can­
ada has sovereignty. Even a simple 
case of theft of a wallet could be a 
knotty legal problem for the authori­
ties if it was stolen over the ocean. 
The speaker also suggested that air­
craft captains be given the same pow­
ers of arrest as sea captains. 

Lake Erie Survey Complete 
Final maps were delivered recently 

for the first Shoran-controlled offshore 
airborne magnetometer survey to be 
made in Canada. The survey was 
made by Canadian Aero Service Ltd., 
on behalf of Canadian Kewanee Ltd., 
who are currently exploring for oil 
and gas beneath the waters of Lake 
Erie. The aerial survey was completed 
early in 1958 and covered an area of 
1100 square miles. 

Aircraft used for the survey was a 
DC-3 which operated out of Windsor. 
Two Volkswagon trucks specially 
equipped with Shoran gear and masts, 
functioned as ground Shoran stations. 
They were parked at exactly known 
positions; both Shoran stations trans­
mitted and received pulses from the 
Shoran unit in the aircraft. Use of this 
Shoran equipment enables the air­
craft's flight path to be determined 
to within plus or minus 50 feet. 

The final maps were compiled to 
show contours of the earth's magnetic 
field, and have been interpreted by 
Canadian Aero's geophysical staff to 
indicate areas of structural interest 

SABRELI N ER FIRST FLIGHT: New twin-jet utility trainer and transport, North 
American Sabreliner, is shown on its first flight, Sept. 16. Capable of carrying up 
ta ten persons, Sabreliner has 15,330 lb. grass weight. Powered by two GE J-85 
turbojets the transport cruises at 500 mph at 45,000 ft., with cabin pressurized at 
8000 ft. 

0

Length, 43 ft.; span, 42 ft.; height, 16 ft. 
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tcgr:n,tl '-.'orth .\111cric111 ,\rr I )cf.c 11 c,· 

System. US/\F Maj.-(;en. llarvcy T. 
.\Inns, clcpntv chid o( s1:rfT f"r pb11, 

and operations ol ,'-.; ( )IC\I ) , t"icl re­
porters recently that plans ha ve been 
presented to the Canadian and U.S. 
governments for setting up bases in 
North America of the Boman: 1.M-<,J<J. 
This is •the first unmanned intercep­
tor designe<l for operational use in the 
continent's air defence. 

THE AIRBORNE SEBYiL'ES 
RCAF Rocket Meet 

The RCAF's first annual air-10-air 
rocket meet was held last month at 
Cold Lake, Alberta. Used in the con­
-test were 2.75 inch rockets carried by 
the CF-100 interceptors, fired at 
"radops", small torpedo-shaped targets 
towed behind T-33 jet trainers. 

Eighteen teams were competing, two 
from each squadron across Canada. 
Winner of the McBrian Trophy was 
Ottawa's 410 Squadron, whose team 
gathered in 11,191 points out of a 
possible 12,000. High individual ag­
gregate score was put up by F / L Mo 
Aller and F /0 Lorne Jokinen , who 
collected 5,628 points out of a possible 
6,000. Behind 410 Squadron, came 414 
Squadron from North Bay, and third 
was 425 Squadron, which is based at 
St. Hubert. 

Each team was made up to 16 per­
sons. They are pilots, radar observers, 
ground radar controllers, armament 
systems technicians, and maintenance 
personnel. The competition was de­
signed to test the crews' understand­
ing of the air defence system of inter­
ception, and their ability to work to­
gether as a team. 

Crumlin to Close 
RCAF Station London, an air ob­

server school during the World 'vVar 
II, and a NATO training unit air­
crew induction centre since 1950, will 
be closed up. However the Air Force 
has not set a definite date. It is pos­
sible that old Crumlin will close when 
the German NATO students complete 
their training here. 

Since 1950, London has been the 
initial training site for airmen of the 
air forces of Canada's western allies. It 
has a unique language training unit 
which has enabled European airmen 
to learn basic English in a six-week 
period. 

German NATO Trainees 
The first group of 36 German stud­

ent pilots arrived in Canada in mid­
September for trammg with the 
RCAF. A new group of 36 students 
arrive every three weeks from West 
Germany, hy next March the entire 
360 students will be on their way 
through the NATO course. 

The NA TO training plan was to 
have ended early next year after hav­
ing produced some 3,800 navigators 
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and pilots for the U.K. and eight 
other North Atlantic Treaty countries 
since its inception in 1950. However 
it is being continued at the request of 
West Germany, Denmark, Norway 
and The Netherlands. 

Meanwhile, Canadair Limi·ted has 
completed and test flown the first 
dozen of an order for 225 Sabre 6's 
ordered by the West German republic. 
The airplanes are being readied for 
ocean shipment. These aircraft are in 
addition to the contribution of 75 
Sabre 5's made by Canada to Germany 
under NA TO Mutual Aid. So fa r, 15 
former Luftwaffe pilots have come to 
Canada for refresher courses. 

Bomarc for RCAF? 
The RCAF is studying the possi­

bility of using U.S.-built guided mis­
siles under the newly-established in-

RCAF - USAF Interchange 
Two Ottawa-based CF-100 intercep­

tor squadrons have recentlv shared a 
six-week work-out with A1~erican all­
weather squadrons at Ernest Harmon 
AFB, Newfoundland. This is regard­
ed as evidence of growing Canada-U.S. 
air defence co-operation, following the 
setting-up of NORAD which saw the 
RCAF's Air Marshal Rov Siemon 
transferred to Colorado Springs. 

While at Harmon, the Canadian 
squadrons were engaged in rocket fir-

~OCKHEED JETSTAR: Seen above on the ramp, and below in flight for the first 
trme, the Lockheed JetStar presents a study in speed. The 500-550 mph I O­
passenger utili!y ie! transport is at Edwards AFB for flight tests. Pods on' rear 
fuselage contain Bristol Orpheus engines, with take-off thrust totalling 10 000 lb 
The JetStar's 53-foot wing has a 34-degree sweep back on the leading ed~e. s. 



THE IND:USTRY 
CF-100 Mk. 6 Scrubbed 

Production plans for the Mk. 6 ver­
sion ol the CF-100 have been canceHe<l 
by the (;overnment. Indications are 
tlut the cancellation may be traced 
to the unal'ailahility of the weapon 
which was to be the Mk. G's raison 
d'etre - the Sparrow 2 air-to-air g,uided 
rnissi'1e- plus the new Conservative 
GoYernment's desire to economize. 

To help ease the effects of the can­
cellation of the Mk. 6 contract, a fur­
ther order for additional Mk. 5's is 
being placed with A vro Aircra:ft. 

The decision to manufacture the 
Sparrow 2 in Canada as a weapon for 
the CF-100 and possi>biy the CF-105 
Arrow, was made early in 1956. How­
ever because of licensing delays and 
a hold-up in the final selection of a 
guidance system for the Sparrow, the 
missile still has not reached the pro­
duction stage. It is considered ex­
tremely unlikely that operational 
Sparrows will be aYaila'ble in less than 
18 months from now. 

The CF-100/6 has essentially the 
same airframe as the CF-100/5, but is 
fitted out as a guided missi,Je carrier. 
A further importt:ant point of difference 
is in the power,plants, whicih in the 
ca,se of the Mk. 6 are fitted wiuh short 
afrer:burners, and are known as Orenda 
1 lR's ( Orenda 11 's are also used in the 
Mk. 5, but, not having reheat, the 

design'ation doe, not haYe the suffix 
"R"). 

T1he 11 R. with ad.iter:bumcr !1l 

operaition, is rated at 9,000 lb. th. for 
take-off, compared to 7,500 lb. for t'he 
Orenda 11. 

"Wright" Iroquois 
An agreement has been signed be­

tween Orenda Engines Ltd. and Cur­
tiss-W righit Co11p. covering rights for 
tihe manufacture, sale and further de­
vefopment of Orenda's new Iroquois 
sUJpersonic turbojet rn the United 
S't:altes. 

Announcement of the deal wa·s made 
jointily Sept. 30 by Crawford Gordon, 
Jr., pre,s,i>dent of A. V. Roe Canada 
Ltd. and ch'a·irrnan of the boa,rd of 
Orenda Engines, arrd Roy T. Hurley, 
chairman and pres>ident of Curtiss­
W righ!t. The agreement wh,iclh runs for 
seven years, also prov,ides fur the ex­
cih'ange of technical infor.maoion 
between the two companies. 

Orenda President W. R. McLacihbn 
said th1,n vhe agreement, readied alfter 
m'any months of diiiscussion, is the first 
of its k,ind ever conduded by a 
Canadian aero engine or aircraft com­
pany. Initially, it covers the present 
!Poquois - widely regarded as an out­
standing engine because oJ its mec<h'an­
ioal simphoity, low weight and high 
thrust. 

In addition, it is an'rio~pated that the 

BOEING STRATOLINER NEARS COMPLETION: Engines in place and tail surfaces 
installed , the first of 151 Stratoliners now on order by 13 airlines nears completion 
in the Boeing plant at Renton, Wash. The first two Stratoliners will be rolled out 
of the factory late this year, and will be delivered to PAA late in 1958. 
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two compani(ls will collaborate in the 
development of further variants of the 
T roquois, "suitable for the very high 
speE<l. higth aki:tu<le inten:epfurs and 
honi:hers now on the drawing board, 
and for commeroia1] applica6ons." 

OH Props for CL- 44 
De Havilland Propellers Ltd. has 

been awarded a multi-miHion daHar 
contract to supply propeller equipment 
for the Cana<lair CL-44, as ordered for 
tmnspo11t service wi't:ih t'he ROAF. 

The de Havill'and constant-speed, 
feathering and reversing propeller for 
the RCAF's CL-44's is 16 feet in 
diameter and has four solid aiuminum­
a>Hoy blades. These bla,des are of wide 
chord to absorb the high power de­
veloped by the Orion engines. The pro­
peller opem'tes on the hydromatic prin­
ciple, using hydrauhc pressure to 
actuate the pitch-ohange mechanism. 

New safety features compr,ise an 
automatic drag.J!imiting control and 
meclhanical ;pitch-lock. The drag-limit­
ing system limits the propdler plitoh in 
event of an engine failure. lit operates 
on receipt of a mechan,ical si·gnaI from 
Dhe engine reducDion gear, and by auto­
matically coarsening the piix:h of uhe 
propeller, prevents the torque in the 
engine sha£t from fall-ing >below a pre­
set value. 11hus propeHer drag is main­
tained at an acceptable level. 

The meohanioal pitc!hJlock operates 
aumma'ticaUy in response to ei>ther los~ 
of propeHer control oil ;pressure, or to 

propeller overnpeed. By meclhankaHy 
checking uncontroHed movement of 
the hlades towards fine pitch, tlhe lock 
prevents se11ious overspeeding or high 
windmilling drag that would otherwise 
occur. 

Automatic sync>hrnrhas·ing, wh-ich 
wiH ensure rhat corresponding blades 
of a,11 four pmpel'lers on the OL-44 are 
kept in a pre-se't angular relationship 
to one another, will maintain noise and 
vibration within the calbin of the air­
craf.t at the lowest possible level. 

Collins for TCA 
TCA h'as placed a new and ad­

Ji,tional order totalling over $500,000 
for 33 Collinis auromacic pilot systems 
for installation on new Viscounlts. 

Eighteen o~her CoHins AP-101 Arno­
matic Pilot Systems were recentily in­
stralled on Viscounts by TCA. Defovery 
of the addition-al 33 will begin in 
Decemher and wiH be com!pleted by 
March, 1958. The AP-101 indudes t'he 
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FIRST DOUGLAS 0C-8: Photo shows the first DC-8 at the mid-point of the final 
assembly line, the aircrak being rolled out only to be turned around for the last 
half of the assembly process. Yet to be installed are the wing leading and trailing 
edges; fin and rudder completed; engine pods installed, and basic furnishings 
completed. Production model deliveries are scheduled for May, 1959. 

healthy increase, rising 401 f.rom 2,145 
to 2,546. Other categories were a•s fol­
lows ( with 1956 totals in parentheses): 
Senior commer.cial, 422 (380); airline 
transport, 946 ( 831); glider, 278 
(246). 

Other types of personnel licences: 
air na,vigato.r, 98 (77); air ,traffic con­
trol,lers, 530 ( 416); flight enginee,rs, 38 
( 33) ; airc-raft main ten,ance engineers, 
1,875 (1,747). 

The numbe.r of licenced airports 
also continued on the upgrade, with 
54 7 being registered at the end of 
September, 1957 as compa-red to 519 
a year previous. 

Photo Aid for A TC 
The difficulties of permanently re­

cording and •projecting information 
presented on a cathode ray tube have 
been solved by a rapid processing 
photographic projector pr0duced by the 
U.K.'s Kelvin & Hughes Ltd. 

Designed initialiy in conjunction 
with the Ministry of Supply, ~he 
equipment is now being sold in quan­
tity to the U.S. There it is being used 
to investigate and to help solve some 
Air Traffic Control radar problems, 
to record data .from high speed com­
puters, and is also employed in several 
other capacities for recording cathode 
ray tube information. 

Three of the projectors have been 
instaHed by the CAA at its Technical 
Development C e n t re, Indianapolis. 
There the equipment is projecting air 
traffi·c information from carhode ray 
tubes fed by two radar systems geo­
graphically spaced 50 miles ap:irt. A 
photographic record is made of the 
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tube face, .this then is developed by the 
equipment and projected onto a large 
screen. The processing cycle can take 
as little as 6 seconds and the film can 
then be kept indefinitely. 

High Temp Grease 
The development of a new class of 

greases for high temperature, high 
speed appEcation in missiles and super­
sonic airplanes, has been announced by 
Shell Oil Co. of Canada Ltd. 

The new lubricants, called Shell 
ETR ( extreme temperature range) 
Greases, withstand temperatures up to 
600°F and protect metal parts running 
at speeds up to 30,000 rpm. The lubri­
cants contain an organic vat dye tha1 
serves as · a thickener to improve heat 
sta:bility and gelling efficiency. 

SheH said company scientists began 
research on high temperature lubrica­
tion some years ago, when it became 
apparent that the highe~t quality soap 
base and petroleum oil greases would 
be inadequate for t-he operating con­
ditions met in extremely high speed 
flight. 

The new lubricant class includes two 
members: ETR Grease B, and Grease 
D. Canadian enquiries regard ing the 
new lubricant should be directed to 
the Shell Oil Co. of Canada Ltd. 

New USAF Bomber 
The United States' most advanced 

intercontinental '6omher, being de­
veloped by North American Aviation, 
has been designated the B-70. The air­
craft is the project formerly known as 
WS-l l 0A and will he ca pable of speeds 
in excess of 2,000 mph at altitudes 

above 70,000 feet. 
Under -the Vleapon System Manager 

concept. the Los .'\ngcks aircraft firm 
is responsible for rhe development of 
the clllire sys tem required to put a 
homb 011 the target. After an intens·ive 
two-year-design compet1t10n, it was 
announced bst December that North 
American h:id won the contract upon 
the unanimous recommendation oif the 
USAF's Strategic Air Command, Air 
Materiel Command, and Air Research 
& Development Command. 

New Flying Club 
The Schefferville Flying Club, Schef­

ferv ill e, ,P.Q., a member of the 
RCFCA, ·has been ,recently organized. 
Holding a Class ·6 license, ,the club is 
operating with one .\eronca Champ, 
one Cessna 140, one Fleet 80, a,nd one 
Seabee. Secreta,ry of the new club is 
Jean Blouin, P. Eng. 

Radar Rescue 
The DoT's new Decca MR-75 Short 

Range Surveillance Radar installation 
at Toronto's Malton Airport proved its 
worth as an aid to aircraft operations 
when it recently was the means of 
directing :i USAF aircraft to a safe 
landing after fire broke out in flight. 

The aircr:ift, a transport carrying 
Major-General D . F. Callaghan of the 
U.S. Army to Ottawa, had passed 

NAPIER GAZELLE JUNIOR: New free 
turbine engine by D. Napier & Sons, 
available both for helicopter application 
and as a propeller turbine. I nitiall rat­
ing is 920 shp, but this will be increased 
to 1,07.0 shp during development. 

/ 
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The Industry 

CHEMICALLY FUELED Mach 3 jet airliner envisaged by Lockheed would 
be able to cross Canada in 80 minutes. enable Londoners to breakfast at 
home, do business in Yancouver same morning, return home for dinner. 

Avrocar Prototype Completed 

After six years of interesting though 
unconfirmable rumors, A \'fO Aircraft 's 
famous "saucer" is reportedly ready for 
first tie-down tests at the Malton, 
Ontario plant. Recenth· the Space 
Committee of the U.S. House of Rep­
resentatives was given a briefing on 
the higl1ly-secret A Hocar, which has 
been financed since 1955 by the U.S. 
Department of Defense. To date, this 
program is said to have cost the 
American government some $5.5 mil­
lion. 

The A \'focar's performance is un­
known, but reputed to lie within the 
300 mph top speed, l 000 mile range 
bracket. The second prototype is ex­
pected to be ready for Aight testing 
in the full-scale wind tunnel facility 
at the 1\"ASA.'s Ames Research Centre. 

New Canadian Rotorcraft 
Plans to produce a unique rotating 

wing two-place aircraft, the Avian 
2 ,' 180 G yroplane, have been announ­
ced by lhian Industries Ltd., George­
town, Ont., a new company that was 
formed hy a group of ex-Avro engin­
eers immediately after the cancellation 
of the Arrow program and the subse­
qll(:nt mass lay-offs. 

The Cyroplane, essentially an auto­
gyro hut with the added feature of a 
VTOL capability, employs ducted fan 
propulsion. l'owerplant is :1 180 hp Ly­
commg. 

r-irst flight is schnlultd for the end 
of Sq>1n11bcr of tl1i, vc:,r. 

Rotor tip-jets utilizing stored com­
pressed air are used for take-off and 
landing, thus briefly converting the 
autogyro into a helicopter during the 
take-off and landing phases. Vertical 
take-off to a height of 200 ft. is pos­
sible. 

The compressed air is continuously 
stored in a fibreglass bottle at a rate of 
5 bhp. during cruising Aight and is 
released at a rate of 250 bhp. through 
the tip-jets for take-off and landing. 

Avian Industries describes the Gyro­
plane as a personal aircraft which pos­
sesses the performance and operating 
costs of a comentional light plane. The 
handling characteristics are the same 
as for a con\'entional fixed wing air­
craft and no special rotary wing train­
ing is required to Ay the new machine. 
Flight characteristics differ in that it 
cannot be stalled and that gust res­
ponse is around one tenth that of a 
fixed wing aircraft, "making for un­
paralleled smoothness of Aight at low 
altitudes". 

The Gyroplane has a design maxi­
mum cruising speed of 150 mph., 
minimum Aying speed of O mph. (ver­
tical descent), and a maximum rate of 
climb of 1500 £pm. Other leading par­
ticulars: all-up weight, 1600 lh.; empty 
weight, 1000 lb.; normal fuel capacity, 
26 Imp. gal.; normal still air range, 
450 mi.; rotor diameter, 26 ft.: overall 
length, 14 .6 ft.; width in cock pit, 35 
rn. 

Initial cost, given hy A\'ian with 
tongue in cheek, will he about $8000 
ex factory, to which nwst be added 

sales tax and distributors profit, hand­
ling and sen-ice charges. all of which 
are expected to bring the customer's 
price up to at least $10.000. 

Operating costs, on the basis of 3lJO 
hours logged per year. arr estimated at 
8.76 cents per aircraft mile and 4 .38 
cents per seat mile; 500 hrs., 6.8 l cents 
per aircraft mile and 3.-l l cents per 
seat mile: 700 hours. 5.96 cents per 
aircraft mile and 2.98 cents per seat 
mile. 

Avian Industries is headed by Peter 
Payne, president, who, while with 
A\'fo Aircraft, initiated a new rotating 
wing project that because of its com­
mrrcial promise was financed by the 
company fur the 18 months prior to 
last Feb. 20, with some 60 engineers 
being engaged on its prior to the lay­
off. 

Other company officers include E. 
Howard Smith, vice pres.: G. C. Hew­
son, treas. : \V . H. Carr, secretary; C. 
B. Sampson, H. Bairstow and J. :tvhl­
colm, directors. 

The company is pushing for a small 
Army order, pointing out that no 
Government subsidy is being sought. 
as the enterprise is prepared to stand 
on its own feet. The announcement of 
the new :\ ,·ian project concludes hy 
explaining rhat the company "is seek­
ing a small fixed-cost Army order be­
cause the need for such :111 aircraft ap­
parently exists ancl :\vi:rn believes that 
no one else can fill this need at the 
present time." 

Canadair On Time ... Again 
Canadair began on-schedule deliver 

ies of Bomarc components to Boeing 
Airplane Co. of Seattle, on May 6. 
Since that time, deli,·ery has been 
made of sn-rral more sets of wings 
and ailerons ior the ground 'air mis­
siles, the first items to be produced 
under the new defence production 
sharing arrangements between the two 
countries. 

At the time the contract between 
Canadair Ltd. and Boeing was an­
nounced in vVashington Feb. 23, it 
was interpreted as a test of Canadian 
production facilities, e\'en though the 
money value: ($1.7 million) was small. 

In the intervening ten weeks be­
tween signing of the contract and start 
of deliveries, an accelerated production 
program was carried out at Canadair 
in order to meet the exacting delivery 
sd1ccl11lt. Jn th:it time, shipments of 
tools from :w:Jttle had to be installed 
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The Wallis 
Supersonic 
Long-Range 
Formula 

By JAMES HAY STEl'E1,lS, 
AFRAeS 

FIRST INFORMATION about 
the Vickers-Armstrongs "Swal­
low" family of supersonic air­

plane projects was given at an Institu­
tion of Civil Engineers lecture ( to 
children!) by Dr. Barnes Nevil Wallis, 
entitled "High Speed Communications 
Link the British Commonwealth". The 
outstanding feature was that the best 
route from the British Isles to Aus­
tralia and New Zealand is by the 
North Pole - for ships as well as air­
craft. 

The explanation of the former lies 
in his belief in his experiments with 
laminar-flow water bodies suitable for 
freighter submarines 30 ft. in diameter 
and travelling at 30 kts. This hull form 
is an elongated ovoid ( travelling slim 
end first) in which laminar flow is 
achieved by designing the form to give 
a smooth pressure gradient. Dr. Wal­
lis advocated a similar route to the 
Pacific for his supersonic airliner, 
which means a range of 10,000 n.m.1 

HaYing made this startling proposi­
tion, Dr. Wallis with films and slides 
outlined the principles and a little of 
the development of his supersonic 
"polymorph", 1.e., variable-geometry 
airplane. 

First Steps: Development started 
during the War, when a laminar-flow 
body with v,ariable-sweep wings and 
no tail, other than a swept fin, was de­
signed. This, called the "Wild Goose" 
was successfully flown as a 30 ft. span 
radio-controlled model launched at 100 
mph from a truck on a 400 yard track. 
A film showed that it was under satis-
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Above, Dr. WaUis •is shown explaining the Swallow, with wings in sub­
sonic position, to some of his audience; below, supersonic configuration. 

factory control, about three axes, 
simply by co-ordinated, or differential 
movement of the wings fore-and-aft 
in one plane to modify the forces of 
equilibrium. A film of the "Swallow" 
model, also about 30 ft. span, was 
shown. This model had a wedge-delta 
fuselage and its wings were fixed in 
the forward, high-aspect ratio, position. 
It took off under its own power, two 
rockets in the tail, and was controlled 
by elevons, powerplant nacelle side area 
being represented by endplate fins. The 
film showed a high (delta) take-off in­
cidence, due to the 80° sweep of the 
forebody, the lift from which is essen­
tial for stability at all times. Flight was 
reasonably steady and the level-flight 
incidence was normal. The model was 
lost in the English Channel on its first 
flight through a radio-piloting error. 
Rocket-boosted models of the super­
sonic configuration have also been suc­
cessfully fired, but the Ministry of 
Aviation would not allow films of 
these to be shown. 

After withdrawing finance from the 
project in May l 957, the British Gov­
ernment is again supporting it in asso­
ciation with America's NASA and 

funds are now adequate for the con­
tinuance of basic research. Addition­
ally, the Ministry of Aviation has 
placed a design contract with Vickcrs­
Armstrongs (Aircraft) for a naval 
"Swallow" which would be developed 
under the direction of Sir George Ed­
wards. This airplane, which could 
patrol subsonically for many hours 
with its wings forward and attack 
supersonically as they swept back, 
would weigh about 50,000 lb. and 
might be powered by Bristol Orpheus 
turbojets . 

For the "Swallow" (the aerodynam­
ic) philosophy was: "All wetted sur­
faces produce drag, therefore flatten 
the fuselage and cut out the tail." 
Furthermore, he cuts out the backside 
of the delta, which contributes little 
lift and large separation drag in super­
sonic flight. 

First Impression: The first thing 
that strikes one is that, in the defini­
tive supersonic form, it is a strictly 
homogeneous envelope: a sharp delta 
with all surfaces lying behind the 
high-pressure air of the Mach cone. The 
delta body / wing blends smoothly with 
the high aspect ratio "swallowtails" ; 
from the markedly cambered nose of 
the former to the washed-out tips of 
the latter. Although the nose itself is 
sharp, the leading edges are radiused 
throughout - remarkably so along the 
sides of the forebody . The basic cross­
section of the forebody is a flattc:ned 
elipse, out of which grow the slender 
wings and a cylindrical, ogivally taper­
ed, central tail which increases cabin 
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tapacity an d prohably proviJcs a tail­
wheel support irnd ,towagc. A rl' ­
tractable cockpit is neeJed to prevent 
the pilots from being cooked after 
several hours at Mach 3 and to pro­
vide landing and take-off view. Run­
ning fore-and-aft along the top of the 
wing are two large strakes, much at ; 
variance with the general smoothness ~}1,1..::i:1dddc1cfdq(.{ ~ q ("' ,c.., J 
of the whole aircraft. ft may be re-

- tq_ -=-
called that windtunnel tests on narrow 
deltas have shown the development of 
twin separation vortices at high inci­
dence.* Strakes such as those on the 
model could well be fences to prevent 
the spread of these vortices at the 
necessarily high take-off and landing 
incidence - they would also be in 
about the right place for undercar­
riage fairings. 

The reason why a ·'swallowtail" 
delta had not been tried before was 
that it woulJ require a twenty foot 
high undercarriage because of the 
wingtips. After the earlier vVallis vari­
able-sweep experiments the solution 
was obvious: simply swing the swal­
lowtails forward some 70° to make 
them into high-aspect ratio wings for 
low speed. Figures of 130 ft. span 
spread ( with similar O\'erall length 
swept) and -tO lb. / sq. ft. wing load­
ing were given (in the lecture) for 
the 100,000 lb. airliner; therefore the 
wing area, the entire aircraft, is 
100,000--'--t0=:2,500 sq. ft. and the 
aspect ratio at low speed would be 6.8 
- though there would be considerable 
gain, one would think, in induced 
drag from the swallowtails of which 
the aspect ratio must be about 15. A 
take-off in a few hundred yards at 100 
mph was mentioned, which implies 
high acceleration as well - assisted, 
one would imagine, since take-off 
thrust/ weight ratio is not all that high. 

Greatest Problem: \,Vith variable 
sweepback. the greatest problem is to 

• ,\eronautic:d Rc,carch Committee Current 
!'aper 38i " High Reynolds Number Tests 
on a 711° L.E. Sweepback Delta ( HP 100) •·, 
( Her Majesty's Stationery Off. , price 3s_ 6d . 
equiv.) 

:::,, 

Sketches show interior 
layout, wing pivot arran~erue nt~~ 
and the retractable control cabin. 

maintain correct c.g. / c.p. relationship as 
the entire lift and stability pattern 
changes with the movement of the 
wings. Drawings show that the wings 
contain fuel from root to nacelle - the 
sides of the Jelta also ha\'e long tanks 
in them. The c.p. moves aft with the 
wings and, as there is no tail or fore 
plane for trim, longitudinal stability 
will have to be supplied by appropri­
ate adjustment of longituJinal dihedral 
between the wing/ body anJ the "swal­
lowtails". Apparently, the engines near 
the wingtips are the major factor in 
bringing the e.g. aft in sympathy. 

The high aspect ratio of the swal­
lowtails makes them look thin, where­
as they are actually about 15~ ~ thick 
.,tructurally, when swept to 80° this 
is reduced to less than 5°~ aerody­
namically. The aerofoil section of the 
swallowtails is bi-con\'eX and of lamin­
ar-flow form; it is neither sharp-edgeJ 

nat'ellt's maintain position relative to ,latmn line. 

nor symmetrical and the incidence 
washes out markedly. The tips are cut 
away to be in the line of flight when 
fully swept. One would expect a re­
duction of incidence, relati\·e to the 
body, as the wings move forward. 

Because variable sweepback necessi­
tates the engine nacelles swivelling 
through 70°, they might as well be 
universally mounted and power opera­
ted to act as elevators, ailerons and 
rudders. They also provide some ver­
tical fin area - the acute delta would 
be highly stable at supersonic speed, 
while slight toe-in of the widely-spaced 
thrust lines could compensate for the 
shortage of fin area at low speed. 
Once the engmes are universally 
mounted, there are many possibilities, 
of which coupling to autostabilizers 
for trim and offsetting for asymmetric 
flight ( automatically upon power fail­
ure at take-off) are immediately ob­
\·ious. It is important to realise that 
the control use of the nacelles is aero­
dynamic, any thrust-deflection effect 
is purely coincidental - except pos­
,ibly in the dead engine cases. The 
mechanics of the universal mounting. 
which must be held rigid against feed­
back or flutter, and the actuating 
mechanism must have required as 
much ingenuitv as the win<T joint. The 
need to mm·; the nacell;s in pitch 
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m·cosilates triangula ted mountin g py­
lons with their apices adjacent to the 
sur L1rc. The nacelles project wel l ahead 
of their pylons so that the engines 
mass balance the wi ngs. as well :is 
thei r 0\1' 11 moun tings. aga inst A utter. 
In side cl n ·ation the paired nacelles 
arc rem iniscent of Busemann 's super­
son ic biplane. so that th ere mav well 
h::: fa,·o urahle shockwa\'e in tera~t ion. 

"
7ing Joint: T wo hi nts have been 

gi\'en hv D r. V-7all is about the win <T 
join t. th~ key to the project. Dr. W all i: 
has likened it to the human hip join t 
and in his lecture he sa id it is "some­
th ing like th at L1Sed for training a 
gun •·. Th is suggests that. instead of 
h:l\· ing a hinge at the \'e ry root of the 
wing, a fu lcrum and le\'~r have been 
cvoh·ed by Dr. V-7 all is' genius. The 
" hi p joint" could be the fulcrum or 
tru nnion, with an inboa rd extension 
of the wing spar and an arcuate rack­
and-pinion representing the gun 
mechanis m··. Such a de\'ice would ha,·e 
th e immense aJYantage of gi\' ing rel ief 

•••••••••••• CF-104: 
A round-up of the points of dif­

ference and features of the CF-104, 
as compared to the Starfighter 
variant on which it is based, was 
re cently released by Canadair Ltd. 

The CF-104 strike-reconnaisance 
fighter being built for the RCAF is 
the Canadian version of the F-104G, 
which has been adopted also by the 
air forces of West. Germany, Belgium 
and Holland. The Canadair-built CF-
104 is intended as a replacement for 
the Sabre 6's presently in service 
with Canada's eight day fighter 
s quadrons in Europe. 

Like earlier marks of the F-104, the 
Canadian version will be capable of 
Mach 2 flight. Major difference is 
in the beefed up structure to with­
stand the higher wing and airframe 
loadings that can be expected in its 

• low -flying role. A number of new 
forgings are incorporated in the 
fuse lage main frames, wing fittings 
a n d spars, fuselage longerons and 
joints, fuselage tail frames, tail unit 
spars and ribs. 

The vertical tail surfaces have 
been enlarged by 25 % and a fully­
powere d rudder has been added to 
give more precise control during 
attacks on ground targets. The hori­
zontal stabilizer mechanism has been 
modified to give increased hinge­
movement. 

Maneuvering flaps have been 
added to provide an increase in 
the available load factor. This will 
reduce the tum radius by one third 
at an altitude of 5000 feel, a signifi­
cant advantage for ground attack 
operations. 

The drag chute diamete r has been 
e increa sed from 16 fee t lo 18 feet to 

111 bend ing. since the traditional bogey 
of the encastr~ wingroot has been 
sidestepped - it would he analogous 
to the ball joint at th e base of a tall 
radio mast. T o he effectiH:. bea ring 
loads ha\'c to he red uced to a low 
\'a lue ( as in the pin joints of idea lized 
structures) another key sec ret. 

Dr. \:\T allis is known to h:l\-e worked 
ou t some most unusual solution to the 
heat problem of Aying for many hours 
at Mach 3. In this connection he men­
tioned that he considered the limit for 
sustained atmospheric Aight . would b~ 
M4.57, since "the equ ilibri um tempera­
ture of 300°C. was too high e\'en for 
steel", and the practical speed woul d 
he M2.5-3.0, eq uilibrium temperature 
about 150°C. 

F light control of the "Swallow" 
would be by con\'entional control 
column and rudder pedals. Nothing 
has been di\'ulged about the w ing 
sweep control , but since it is a fu nction 
of acceleration and speed it is psycho­
logicall y linked with the th rottle , so 

far as the pilot is concerned, alt hough 
it would oh\'iously he related to some 
form of automatic control through a 
Machmeter. So long as increase of 
drag, when rapidly applied, is not 
accompanied by unpleasan t compressi­
bility effects, the re\'crsc ac tion is po­
tent ially the most powerful speed brake 
yet de" ised. Put another way, the 
speed of the "Swallo\\' .. will always 
lie below its M,,;, , which is related 
to the 1'1ach angle of the bow shock , 
behind which the \\'ings lie at all 
speeds. Acceleration must, therefore, be 
a co-ordinated effect of red uced wing 
wa,·e drag (and fron tal area) plus, 
perhaps. increase cf th rust from the 
rising ram reco\'ery. Once accelera ted. 
power would be red uced to the re­
markably low \'a lues needed to ma m­
tain the design speed. 

Calculations: Some simple sums 
based on figures gi\'en at the lecture 
add interest to the pro ject. 

VARIATIONS ON A THEME O$@ OU ...... 

re duce landing roll. To meet pos­
sible icing conditions during low 
high-speed flight, electrical de-icing 
elements a re fitted to the air intakes. 

Max range for specific bombing 
missions is allowed for by the pro­
vision for installing aluminum fuel 
tanks in the ammo, gun and shell 
case compartments of the fuselage . 
This ins tallation is interchangeable 
with the gun and increases the 
internal fuel capacity by 120 gallons. 

As with other late models of the 
Starfighter, the CF-104 has a conven­
tional upward ejection seat instead 
of the downward system used in 
early mode ls. 

Other interesting features of the 
CF-104 include: anti-skid wheel 
brakes; prov1s1on for the pylon­
mounting of Sidewinder missiles 
under the fuselage: a large-calibre 
rocket and other external armament 
stores under the wings along with 
extra fuel tanks. 

The CF-104 will be equipped with 
an autopilot complete with "stick 

s teering". This will include modes 
for preselecting a n d holding altitude, 
speed, heading and a constant rate 
of tum. 

It will b e fitted with the multi­
purpose NASARR radar system con­
sisting of a radar set and fire-control 
computer: a bomb computer: an air 
data computer; and the PHI (posi­
tion & homing indicator) deve lope d 
by Computing De vices of Canada. 

Other items: TACAN radio air 
navigation system; provision for a 
data link-time division se t; and UHF 
radio. 

Powerplant sp e cified for the CF-
104, and which will be produced by 
O renda Engines Ltd,, is the GE 
J79-7 rated at 15,000 lbs. thrus t 
with a fterburner in. Wing span is 
21 feet I l inches; sweepback al the 
quarter-chord line is I 8.3 ° , and • 
length of the slende r fuselage is 54 
feel 9 inches. 

The first of 200 Canadair-built CF-
104 's w ill be delive red to the RCAF 
in the spring of 1961. 
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RADIO THEORY 
( Contin11ct! from page JI) 

that 121.9 megacycles has a wave­
length of 2.4 meters an<l 500 kilo­
cycles has a wave length of 600 meters. 
Commerci1l broa<lcasting stations in 
Cana<la have wave lengths that range 
from 540 to 200 meters. 

The formula also in<lica tes a very 
significant point. That is that the high­
er the frequency, the shorter the wave 
length. Consequently, since antennas 
must be matche<l to the frequencies 
being transmitte<l an<l recei ve<l, the 
higher the frequency, the shorter the 
antenna require<l. Actual antenna 
length is a compromise involving a 
number of factors such as space avail­
able, cost of construction, frequencies 
to be use<l an<l the power being used. 
Exact antenna matching is usually 
automatically accomp!ishe<l by the a<l­
<lition or subtraction of in<luctance 
(coils) or capacitance ( con<lensors). 
Ad<ling in<luctance in series to the 
anten na, electrically lengthens the an­
tenna and adding capacitance in series 
electrically shortens the antenna. 

In the next article, the fre­
quency spectrum, frequency ap­
plication, skip distance, skip 
zone and prnpogation will be 
discussed. 

SUPERSONIC AIRLINER 
(Conti1111etl /mm ('<1gc 18i 

The 50,000 lb. gross weight naval 
project may ha Ye four Bristol Sid<leley 
Orpheus, say 5000 lb. thrust each at sea 
level, a quarter of that at 60,000 ft. or 
so - the likely height for supersonic 
cru1smg. The 10,000 n.m. airliner 
might be supposed to have a simil~r 
thrust / weight ratio. At 100,000 lb .. this 
would mean a total cruising thrust of 
10,000 lb. Thus, cruising L,'D= I 00,-
000+ 10,000= I 0. 

Dr. Wallis said his BOAC "Swal­
low·' airliner project would carry 50 
or 60 passengers, say 15,000 lb. in­
cluding baggage and crew: 100,000-
15,000=85,000 16. 

Assuming 30°; of the gross for 
structure: I 00.000-30,000=70,000. 

This bl\'es 55,000 lb., or abou t 7000 
fG, for fuel and a reasonable assump­
tion for the cruising sfc of a low pres­
sure ratio supersonic engine is 1.0. 

April, 1960 

Thus, 55,000 lb. of' fuel woul d iast 
5.5 hours, or almost 11,(HJII st:1tutc 
miles at Mach 3 (200() mph) which 
seems near enough for an armchair 
"guesstimate", but rat her tight on al­
lowances for Lon<lon-Melbourne. 

However, let us suppose that this 
graceful aero<lyne has an L / D of 12, 
the optimum va lue for supersonic 
range, and one gets this remarkable 
picture: 

100,000+ 12=8350 lb. thrust for 
cruising, 

an<l 55,000+8350=6.6 hours, 
or 13,200 statute miles, i.e. 10,000 

n.m. with 1,500 n.m. reserve, 
which fits logically into the 
route pattern. 

Finally, it must be clearly under­
stood that there is no Vickers Swallow, 
as such , there is a whole range of 
"paper airplanes" designed on a simi­
lar principle to meet different specifi­
cations. The officially-released airliner 
must be an early study before the 
full implications of the airflow an<l 
lift pattern of we<lge-<lelta wings was 
understood. Today, ::ierodynamicists 
realize that the body and wing must 
be blended like the demonstr::ition 
model. One would also guess that be­
cause of the nee<l for blen<ling there 
is a minimum practical size for this 
configuration - even with a prone 
pilot - since the cockpit must b~ 
extended and retracte<l. 

NAE WIND TUNNEL 
( c,, nri1111l'd from ('<1gc 13) 

system and fine mesh wire smoothing 
screens installed in the settl ing cham­
ber of the tunnel. The steady air flow 
leaves the settling chamber by a con­
vergent fixe<l contraction an<l is fur­
ther accelerate<l in passing through the 

sup<.:r>< llli, 111,zzlc. T r1, · •;h.wc of the 
air ilow p:i s,;1~c or 1. he \i 1personic 
nozzle is provided by two 45 ft. long, 
5 ft. wi<lc, 0.86 in. thick, fle xible steel 
plates, acting between parallel si<le­
walls. Each of thcsc plates is positione<l 
against accurately set mechanical stops 
by 22 hydraulic jacks. Various stop 
sett ings, giving a range of con vergent­
<livergent nozzle shapes and test Mach 
number, are available. 

Transonic Testing: For tests in the 
transonic range a special test section 
is inserte<l into the wind tunne l circuit 
between the supe rsonic nozzle and 
model support section. This transonic 
test section, which is 16 1/i ft. long, has 
perforated Aow surfaces surrounded by 
a 12 ft. diameter plenum chamber. 
Models are supported from the base 
by a mounting sting which is attache<l 
to a vertical strut. Housed within the 
model support system are hydraulic 
servos which provide model attitude 
control. in pitch and roll , <luring a 
tunnel run . The air forces acting on 
the model during a blowdown are 
measure<l electrically by a strain gauge 
balance mou nted within the bo<ly of 
the model ::in<l air pressures are co n­
verted to analogue voltages by pres­
su re trans<lucers. The air Aow through 
the test sec tion is slowe<l down in the 
,·ariable an<l fixe<l diffusers and finally 
discharge<l to atmosphere through an 
exhaust silencer designed to reduce the 
outlet noise to an acceptable level. 

The aerodynamic measurements 
ma<le <luring a run, which :ire electri­
c::il voltages proportional to model 
loa<ls and pressures, are measure<l by 
self-balancing strip chart potentio­
meters fitted with digitizers and re­
cor<led on fBM punched cards. Subse­
quent processi ng in computing equip­
ment (Tives the reduced results in tabu-o 
hr anJ plotted form. 

~ SIMMONDS 
Your Exclusive Canadian Representatives for 

• DAGE-Coaxial Cable Connectors . 
o HI SHEAR-Rivets and Tools. Anchor Bush~ng~ 
• SIMMONDS-"Pacitron" capacitance-Type L1qu1d Gauging Equipment 
• SAUNDERS-Aero Valves 
• SIMMONDS-Cowling and Access Latches 
• KING-Precision Fasteners and Fittings 
• SIMMONDS-S.U. Fuel Injection Systems 
• SIMMONDS-Push Pull Controls _ 

Sales and Service Facilities at Your Disposal f,or Proprietary Specialized Accessories 

J}mmo'!,t{r.,f!.,"!.,t;,,eJsories , 
637 PARKDALE AVENUE N. LI. 9-9931 HAMILTON, ONTARIO 
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Tools of Modern Management: Punch-card inventory control and a corporate-size jetliner 

New corporate-size jetliner: the 4 engines are 
behind you-and so is the noise. 

We put the JetStar's engines snug 
agai nst th e aft fuse lage to gi ve yo u the 
safest, smoothest flying-and the quiet­
est cabin. 

In fact, we cfo sign ed a true jetli ner­
ihe:n sc:Jui il clown to coq,orate size. 
·r 11al' ~; '/ .' 1

, '.i i r; ,Jt.:lS :;~: : iit: S P.S 'L::st 

Leave when you like, land where you 
like. The JetStar fli es over the weather, 
and can operate from more than 1000 
North American airports. And though 
it's 200 miles per hour faster than prop­
driven corporate pla nes, its per-mile 
cost is comparable. 

J,: '. Sii.:r C.:,rn mer·cia l S,des , Lockhe ed 
/,11-cra f! Corp., Marietta, G:::., U.S.A. 

LOCKHEED 

WORLD 'S FASTEST CORPORATE PLANE 



anJ retain its Jesignation. 
Early in the new year, conversion 

courses will begin at the Royal Cana­
dian School of Artillery ( Anti­
Aircraft) at Picton, Ont. 

47 4 Jet Deliveries 
With the successful completion a 

few weeks ago of Operation Ran<lom 
18, the RCAF's Air Division in 
Europe had receive<l from Cana<lair 
Ltd. at Montreal a total of 474 jet air­
craft, including 106 Mk. 6 Sabres. The 
others were Mks. 2 anJ 5 and a small 
number of T-33 Silver Star trainers. 

Deliveries have been carried out by 
1 Overseas Ferry Unit, stationed at 
St. Hubert, P.Q., commanded by 
Squadron Leader Bob Middlemiss. The 
route is .from Montreal to Goose Bay 
to Bluie West 1, GreenlanJ, to Kefla­
vik, Iceland, to Kinloss, Scotland , and 
thence to the Continent. 

Random 18 comprised 22 Mk 6's, 19 
for 3 Fighter Wing at Zweibrucken, 
Germany, three to 4 vVing at Ba<len­
Soellingen. 

Landing Assist 
The RCAF's 2 Fighter Wing at 

Grostenquin, France, had an oppor­
tunity last month to test a U.S.­
developed emergency procedure for 
dealing with malfunctioning nose 
wheels. 

Flying Officer Bob Caskie, aloft on 
a Sabre training exercise, discovered 
that his nose wheel would not retract 
- that it had jammed at right angles 
to the direction of motion. The tower 
instructed him to circle to burn fuel 
while Flight Lieutenant Lloyd Skaalan, 
Operations Officer of the day, arranged 
to lay a path of fire extinguisher foam 

SWEPT DROOPED, AND POINTED: The USN's new Martin XP6M-I SeaMoster, 
which hos been undergoing test flying since lost July, is desc_ribed as being_ "unusually 
promising". Designed for minelaying and. photo-recon~o1ssonce_, the aircraft c'.'n 
carry a 30,000 lb. payload and is fitted with a watertight version of the Mortin­
developed rotary bomb door. The SeoMaster is powered by four Allison J.71A4 
turbojets which, with afterburner, each give 13,000 lb. thrust for take-off. 

down the centre of the runway. 
F / 0 Caskie made a long approach, 

lined up and set down, his main wheels 
9traddhng the foam •strip. When he 
dropped the twisted nose wheel it 
skidded easily unti,l 'Dhe main wheels 
braked the aircraft to a safe stop. 

Moths Retired 
The RAF has retired the last four 

of 5,145 Tiger Moth trainers it has had 
in service since 1930. They are await­
ing disposal at RAF Cosford. Main­
tenance Command is also trying to dis­
pose of retired Tempests, Spitfires, 
Dakotas, Mosquitoes and Lancasters. 

CS2F Simulators 
The RCN has placed with Redifon 

Ltd. in Britain an order excee<ling $1,-
000,000 for a flight and tactical simu­
lator of the Grumman CS2F anti-sub-
manne aircraft. It IS intended for 
mobile use :md will be housed 111 a 
trailer. 

The Redifon CS2F IS the first 
British simulator to combine facilities 
for flight familiarization with training 
in the use of radar and tactical anti­
submarine equipment. Crews will not 
only practice take-_offs, landings and 
stalls, but also learn to hunt out under­
seas craft with the latest detection gear. 

For Young Brass 
A new six-week, 300-hour Junior 

Officers' Administration Course has 
opened at RCAF Station London to 
prepare promising young flying offi­
cers and flight lieutenants for the Staff 
College in Toronto and later the Na­
rionc1! Defence CoHege in Kingsit'on. 

Most important phase is English 
expression, which incorporates effec­
tive sen·ice writing. Other ph:1ses in­
clude air force bw anJ sen·ice manage­
ment. Course commander is Squadron 
Lea<ler vV. A. Dunbar. 

AT RANDOM: Squadron Leader Robert Middlemiss _{right). o~cer _commandin~ 
No. I Overseas Ferry Unit, is shown cheding last minute details with Canadair 
Technical Representative Howard Webb, prior to take-off from St. Hubert recent!y 
of a batch of Canadair Sabre 6's, head.ad for service with RCAF .~quodrons 1n 
Europe. This ferry flight was code-named "Operation Random 18 • 

Postings & Careers 
• The RCAF rn111ou1Kes the appoint­
ment of Croup Captain R.B. Whiting, 

November, 1955 49 



KC-135 ROLL-OUT: The first production KC-135 jet tonker was rolled out of 
Boeing Airplane Co.'s Renton, Wash., plant during July. The KC-135 is at right 
while a left is the lost of 888 KC-97 piston-powered tankers built by Boeing. The 
KC-97 emerged from the plant just minutes before the KC-135. In o flypast at 
upper right are (front) the Boeing 707 jet transport prototype and (rear) a 
B-52 bomber. 

aircraft is now undergoing work at Dhe 
Montreal plant. Canadair recen-tly 
ccmpleted the rnodification·s ,to seven 
North Stars and is expected to receive 
mcdification work on the RCAF C-5 
early in September. 

How Tyne Flies 
The new Rolls-Royce Tyne turbo­

prop has successfully completed its 
first flight. The engine was instaHed 
in the nose of an Ano Linwln flying 
tes.t bed where it ·was used to assist in 
the take-off. The Tyne ran t•hroughout 
the flight , which lasted one hour and 
forty minutes. \\Thi!e airborne, per­
formance tes•ting of the Tyne was 
commenced and the Lincoln flew with 
the two outboard Merlin engmes 
feathered. 

CS2F Contract 
A contract for the complete rear 

fus elage assembly ·on the de Havilland 
Canada assembled CS2F sub-hunter, 
has been let to Enhea·t Aircraft, a 

r,n 

division of Enamel & Heating Pro­
ducts Ltd., Am:herst, !\'.S. The 
present order is for 24 units but this is 
expected to be increased. At this time 
the company is working on units 23 
and 24 of the empennage. 

Detai-ls of the sub assembly tooling 
will be transferred from the plant of 
Canadair Ltd., previous sub-conHactors, 
by the end of November with tlhe final 
assembly tooling expected by February 
of 1957. Delivery oif t>he first complet~ 
rear fuselage unit from the Enheat 
plant is scheduled for August or Sept­
ember, 1957. This date would appear 
to maintain the de-livery schedule of 
two per mon-th, beginning in September 
of this year, as set up by The de 
Havilland Aircraft of Canada Ltd . 

CF-105 Heat Exchanger 
The successful development of a new 

heat exchanger for the A vro Aircraft 
CF-105, has been announced by The 
Garrett Mfg. Corp. of Canada Ltd., 
Toronto. The Canadian firm, a sales, 
manufacturing and maintenance or-

ganization, is a subsidiary of The Gar­
ret Corp., Los Angeles. 

Developed and produced by Garrett's 
AiResearch Manufacturing div. in Los 
Angeles, the heat exchanger is a part 
of the complete air conditioning and 
pressurization systems produced by 
AiResearch. It is said to be the largest 
stainless steel unit ever manufactured 
for aircraft use, and will supply cool­
ing air to the cockpit of the fighter. 

The new unit functions continuously 
in cooling compressed air received at 
high temperatures and pressures. Hot 
air is bled from the CF-105's two tur­
bojets and while flowing through the 
heat exchanger is cooled by air ducted 
from outside the aircraft. 

For efficient operation as part of the 
aircraft's air conditioning system, the 
A.iResearch unit is located between the 
engine bleed points and an AiResearch 
cooling turbine, which forces the cooled 
air into the cockpit. 

A new technique - brac:ing the core 
of the heat exchanger in a vacuum -
was employed by AiResearch, estab­
lishing complete homogenous bonds for 
removal of impurities and gases, the 
principal causes of contamination and 
leakage. This uniform bonding is ap­
plied to the thin-gauge segments of the 
cooler, which utilizes plate and fin con­
struction. 

Other AiResearch items developed 
for the 68,000 lb. CF-105 are five oil 
coolers, one cooling turbine, two actu­
ators and a temperature control sys­
tem. 

Course Completed 
The :first six men concerned with 

the in.staUation of the electronic e<juip­
ment on the CL-28 Britannia !have 
completed their advance training course 
at the U.S. Naval Air Base, Norfolk. 
Virginia. The courses are designed to 
acquaint the engineers and electronic 
technicians at Canadair with the 
operation and maintenance of the radar 
and anti-submarine devices installed Ill 

the CL-28. 

Contracts Awarded 
Contractors awarded business in excess of 

S I IJ,0()0 hy the Department of Defence Pro­
duction during the period May 16, to June 
15 . 195(,, include the following. The list does 
not include orders placed oy the Department 
outside Canada, or with other agencies, and 
increases in orders placed earlier - nor do 
orders classified as secret appear here. 

(Names appearing in bold face are cur­
rent Aircraft advertisers.) 

Aircraft Industries of Canada Ltd., St. 
John 's, Que. $313,000 for repair & overhaul 
:,f airframe spares during period April ! /56 
- March 3Il5i. 

Aircraft Industries of Canada Ltd., St. 

AIRCRAFT 



RUNNING UP: Members of the Engineering Institute of Canada watch a run-up 
of the CL-28 MR Britannia's powerplant on the special test rig which Canad,air 
engineers developed for this installation ( see "Aircraft", May, 1956) . Earlier 
photographs appearing in this publication showed the engine uncowled. Main 
component of the powerplant is of course, a Wright R-3350 Turbo-Compound 18, 
rated at 3,700 hp. 

Canadair Ltd. by the DDP, according 
to a recent announcement by rhe 
company. 

'Jlhe initial comract for 13 CL-28's 
was let to Oanada,ir in February, 1954, 
,and it was understood thM ot1her con­
tracts were to foHo-w, each of vhese to 
cover, in most oases, a b!l:ock of 12 
aircraft. H nhis procedure has been 
f011lowed, rhen it is thought that all of 
the 50 aircraft to be built for the RCAF 
acre now on firm order. 

Estimated value of t1he a,ggregate 
CL-28 orders is $185,000,000. The first 
rnach~ne is sched,uled for delivery to 
t•he RCAF early in 1957. 

Layoff at Orenda 
Production cutbacks from 100 Orenda 

engines a mon,~h, during the Korean 
\;Var, to less than 50 a month at pre,senit, 
ha\'e necessitated the layoff of a fur­
ther 350 workers at the Orenda En­
gines Ltd., Malton, Ontario, according 
to a recent statement by Walter R. 
McLachlan, \'ice president & general 
mana,ger. 

vhe impaot of vhe lowered produotion 
rate. These include an increase in the 
schedules of sheet meta•!, repair, and 
overha,ul work, also nhe addi-nion of a 
t'hird sihift in the eX1perimenta'1 plan1t. 

Other urgent effo11ts to reduce nhe 
effect of the prod'Uction decreases are 
continuing." 

To date more uhan 3,000 Orenda 
engines have been produced for the 
RCAF's CF-100 and nhe F-86 Sabre 
a,ircra,fit. Orders have also been fiHed 
for rhe South Aifrican and Colombian 
go\'ernments, bonh of whioh have 
acquired Canad:air Sabres. 

Meanwhi•le, uhe developmen-t work 
on Orenda's Iroquois moves inro higlher 
gear. 

Avro Layoff 
An estima,red total of 500 emiployees 

are expec,ted to be hid off by A vro Air­
craft Ltd. as a result o.f a new Govern­
ment-ordered cut0back in the rate of 
proclU1::tion d rhe CF-100. However, 
t'his l:nes<t stretch-out in pr·od'Uction 
will not affect the tota,J number of 
CF-I00's to he produced for Dhe RCAF, 
according to F. T. Smye, Avro Air. 
era.ft Yice-president and general man­
ager. 

11his latest reduction in Avro Air­
craft employment is the vhird since 
January of 1955. 

At one time, production of CF-lOO's 
reached a peak of 25 per monith, but 
,the stretch-outs of 1955 reduced tfhis to 
about ten. The new rate of ,produc­
tion has not been announced. 

USN Orders Otters 
The U.S. Na,vy has ordered nine 

additional Otters from Tthe de 
Havilland Aircraf>t of Canada, Ltd. 
T,hese w,i]l supplement the four Otters 
acquired laSit yem for tihe Antarctic 
exped~tion, "Operation Deep Freeze", 
w1hich comprised a prnlimin-ary pha~e 
c,[ the U.S. contribution to the faiiter­
nationa,l Geophys-icall Year. 

AustraJ.ia and New Zea,l,and a,re using 
Beavers for the,ir preliminary survey 
opera,tions in t1hc Antarcuic. 

Maintenance Trainer 
A $650,000 contract for tlhe design 

and manufacture of a maintenance 
trainer for the RCN, has been a.ward­
ed to T<he de HaYil'1and Aircraft of 

According to the DDP, product•ion of 
the Orenda is to be cut even below the 
curren,t rate of less uhan 50 per mon~h. 
The additional cuts referred to by nhe 
DDP are to be made on a s·l,iding scale 
at various times during the next year. 

In cxpb,in111g the layoff a,rrangements 
to th t employees, Mr. McLacrh<lun said 
rh:11 . . . "steps al rcadY taken ha ve 
. '> tl Cd:~:dcd 1n n:diH in .~ t c, so 1n c extent 

GOLDEN ARROW: Scheduled for delivery to TWA early in 1959, the Convair 
Golden Arrow medium range jet transport (above), will have a cruising speed 
of 609 mph and will be powered by four GE J-79 /CJ-805 turbojets of approxi­
mately 15,000 lb. th. each. The Golden Arrow is ostensibly almost identical to 
the Skylark 600 announced earlier. Horizontal stabilizer is mounted on the fuselage 
of the Skylark; Golden Arrow is distinguished by its gold finish . 
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SMOOTH SEAMASTER: Now undergoing test flights is the USN's second Martin 
XP6M- I SeaMaster jet-powered flying boat. It wiil be recalled that the first Sea­
Master was lost last December in an accident wh'ch has since been blamed on a 
control system malfunction. Powered by four I 0,000 lb. th. Allison J-71 's, the 
aircraft can fly at over 600 mph. It is intended for mine laying and photo 
reconnaissance. 

a likely successor to Air Marshal C. 
R. Siemon as Chief of the Air Staff. 
Weighing especiaUy heavy in his favor 
in this regard was his brilliant record 
at the headquarters of NATO's Al­
lied Air Forces Central Europe, where 
he served latterly as Chief o.f Staff, 
with the rank of Air Marsha,\. 

Change in Roles 
Beginning this monbh the former 

RCAF pilot weapons school at Mac­
Donald, Man., ·has ibeen re-designated 
as an Ad\·anced Flying Schoo.\ for T-33 
training. 

Opened during \Vo rid 'N ar II as a 
flying tra ining station, MacDona1d was 
reacti\·ated in 1951 as a pilot weapons 
school. This course will now be given 
at the Operational Training Unit level 
at the two fighter OTU bases at Cold 
Lake, Alta., and Chatham, N.B. 

RCAF Station MacDonald is under 
the command of Group Captain J. D. 
Somerville_ 

Jan. 1 for Mid-Canada 
Canada's $170,000,000 Mid-Canada 

Line will go into operation on New 
Year's Day, Defence Production Minis­
ter C. D. Howe told Commons re­
cently. Mr. Howe said that the 3,000-
mile system, which runs roughly ::I-long 
the '55th Paralkl, was scheduled tQ 

go in1,, service on January 1, 1957, 

and he saw no reason why this target 
date wouldn't be met. 

The early warning stations will be 
maintained entirnly by civilian per­
sonnel under a contract agreement v.·ith 
the Bell Telephone Co. of Canada Ltd. 
::,!though the over-all administration 
and operation will be handled :rnd 
supervised by the RCAF. 

This was the first official memion of 
the target date for beginning operation 
of the Line. Officials •have said pre­
viously that it is intended to bring 
both northern warning lines into ser­
,·ice at the same time. This woulcl 
mean that the $400,000,000 Dew L int 
in the Canadian Arctic will also p 
into operation on January 1, 195i. 

Mid-Canada Training 
A unit of the Mid-Canada Line has 

been built for training punposes in the 
Ottawa Valley. This information was 
released by the Department of National 
Defence fol-lowing the announcement 
by Minister o.f Defence Production 
C. D. Howe that the Mid-Canada Line 
would he in operation by January l, 
]957. 

Y.he unit, described unofficiai!ly as an 
exact duplicate of a major centre, has 
completed for some months and has 
b~cn used by the RCAF an<l the Bell 
Telephone Co. of Canada as an rn-

l'ironmental training classroom for 
candidates slated for line operations. 

436 Completes Move 
No. -BG Squadron of the RCAF"s 

.-\ir Transport Command has complet­
:·d its mo1·i11g operation from its for­
mer base at DorYal to Toronto"s 
Do\\'nsview Airport. 

The move necessitated the transfer 
of some 150 airmen and their families, 
and was originally scheduled to ha\'e 
been completed in June. However, the 
Squadron·s aircraft-C-119's-were on 
dutv at nrious points across the 
country during the .peak load summer 
months and it was decided to post­
pone the move until such times as 
hangar space was required for the 
whole squadron. 

The move originally became neces­
sary when one of ATC's hangars at 
Montreal Airport was clestroyed by 
Ii.re earlier this ,·e1r, ph:i:1g ha'l 6ar 
space at a premium. 

USAF Mid-Canada Aid 
Six USAF H-21 helicopters were 

employed on the Mid-Canacla line 
cluring a three month peak load period 
this summer. The aircraft, from Don­
aldson AFB in South Carolina, op­
erated out of The Pas. Man. 

The RCAF says the helicopters 
were employed to maintain the tight 
schedule required to have the line in 
operation on time. 

Postings and Careers 
•Group Captain Kenneth C. Cam­

er:;n has been appointed commanding 
cfficer of RCAF Station Clinton, suc­
ceeding Group Captain Harold C. 
.'\shdcwn, who has been appointed 
director of raclio warfare at AFHQ. 

• The command of RCAF Station 
_\,fcose Jaw, has been taken over by 
Croup Captain G. Dunlop, former 
director o-f air training at AFHQ. 
G /C Dunlcp succeeds Group Captain 
C. H. Elms who has been selected to 
attend the National Defence College. 

oGroup Captain D. J. WiUiams, 
DSO, DFC, CD, has succeeded Group 
Captain J. D. Somerville, DSO, DFC, 
CD, as commanding officer of the 
RCAF's No. 1 Fighter Wing, Mar­
vill e, France. G/C Somerville becomes 
commanding officer of RCAF Station 
MacDonald replacing Group Captain 
J. J. Jordan, AFC, CD, who is to 
attend National Defence College. 
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The Comet 4A 
The latest Comet variant, the 4A 

(unveiled coincident with the recent 
announcement that Capital Airlines 
had ordered ten Oomet 4's and four 
4A's), is described by The de 
Havilland Aircraft Co. as being in­
tended for short and medium-range 
operations. Its role, therefore, differs 
from the one in which the 4 has 
been cast in that the :J-atter has been 
designed for long range services. 
The 4. of course, will continue to be 
available to operators who need an 

I 
airliner in this category. 

The more important design chan­
ges which distinguishes the -Comet 
4A from the Comet 4. are as follows: 

• The fuselage has been length­
ened by 40 ins. 

•The wing span has been reduced 
from 115 ft. to 108 ft. ,and this, 
coupled with some structural rein­
forcement of the rear iuselage and 
tail makes possible a higher cruising 
speed at lower alfitudes. 

~ 

~ 
All-up weight of both airliners is 

152.000 lbs. 

~ operation, though with some loss ·in / 
maximum range. In addition. for 
structural reasons the fastest cruising 
altitude in the case of the 4 will be 
higher by some 5,000 ft. and the 
cruising speed somewhat lower as 
compared with the 4A. Similarly, 
the 4A could be operated using the 
normal ,Jong-range technique, but 
its longest practical stage length 
would be somewhat le·ss than that 
of the 4. 

De Havilland notes that in order 
to achieve competitive economy ·on 
the short and medium stages with 
the Comet 4A. a special operating 
technique has been evolved and 
this may be summarized as foUows: 
by cruising al a lower altitud·e the 
true air speed is increased relative 
to the limiting Mach number. This 
increase in speed goes far to com­
pensate for the increased iuel con­
sumption due to the reduced cruising 
altitude. In addition, both the rate 
of climb and descent are incre·ased. 
resulting in the maximum possible 
distance for high-speed level cruise 
so block time is further reduced. 

The 4A provides seating for up 
to 92 passengers. The maximum 
payload for 1he 70-seat version is 
19,070 lbs., and that for ihe 92 seat 
arrangement is 22.690 lbs. With 
these payloads, the 4A. using the 
high speed procedure, is capa·ble of 
maximum stage lengths, in still air 

This operating procedure is said with full reserves, of 2.040 statute 
lo enable the 4A to cruise at an air miles •and 1.880 statute miles res­
speed which varies between 520 pective:ly. 
mph and 545 mph, according lo the Both the 4 ·and 4A are powered by 
ambient temperature, when flying RoHs-Royce RA-29 Avons of 10,500 
at 23.500 ft. De Havilland reports lbs. take-of! thrust. The Comet 3 is 
that because of the resulting im- now about to have its RA-26's ex­
provement in block time the 4A changed for RA-29's and will begin { 
achieves good operating eeon'Omy certification flight tes1ing later this ~ 
on stage lengths of 500 statute miles year specifically for the 4 and the I 
or less. At the upper end of the 4A. It will incorporate all the sig­
scale the high-speed cruise pro- nificant features of the new aircraft, 
cedure shows advantages up to some including the shorter wing span of 
2,000 statute miles. the 4A. Detachable wing tips will 

This high speed cruise technique enable quiek conversion from 'l'he 4A 
/ can also be applied to Comet 4 lo the 4 shape for flight testing. 

~-----------------------------------------------------------------------------------------------------.. / 
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alyze it, and add ,it to our small store­
house of knowledge on transonic air­
flow. Part of what \.Vhitcomb discov­
ered has now become aerodynamic 
history. He noted that 'there was an 
interfering pressure field built up at 
the intersection of wing and fuselage. 
This caused large increases in drag at 
sonic speeds. By designing the wing 
and body as a unit, to achieve a smooth 
plot of their cross sectional areas from 
nose to tail (Figure 2), the drag could 
be drastically reduced. 

To achieve this smooth plot, it is 
necessary lo waist in the fuselage op­
posite the wing. The cross sections are 
taken at right angles to the long­
itudinal axis of the airplane at Mach 
1.0, and at different angles at sp::eds 
above this. The net result is a deep 
"wasp waist" at Mach 1.0, with less 
waisting effect as the airpbne's design 
speed exceeds the speed of sound. A 
similar necking in of the fuselage of 
course is necessary at other protuber­
ances such as the canopy or tail. The 
effect of all this is called the area rule 
in formal circles. But informally Mari­
lyn Monroe suddenly had a different 
meaning to the aerodynamicist than 
it did to the movie magnate. 

Before Monroe: Like all ith'ings, ;it 
~'as soon discovered that others had 
suggested this approach from incom­
plete experiments and mathematical 
considerations. Both British and U.S. 
researchers had suggested this solution 
as early as 1947. And few know, even 
today, that the Supermarine "Swift" 
fighter of the RAF has a slightly waist­
ed fuselage that was designed before 
the days of area rule, as a result of 
some incomplete work. 

With this branch of the basic trans­
onic research now building, it was 
time to move into the applied re­
search stage. Other ·organizations pick­
ed up the trail that rhe NACA had 
blazed. In Canada we got started with 
an RCAF Sabre whose fuselage was 
altered by Canadair Ltd., to the area 
rule design of our National Aero­
na-utical Est<ablishment. This particular 
project got underway when R. J. 
Templin and Phillip Pocock of NAE 
talked it over with R. D. Richmond 
of Canadair. The result was a pro­
posal to the RCAF to try the coke 
'bottle fuselage on a Sabre 5. The pro­
ject was approved late in 1954, and 
about a year later the modified air­
plane wok off on its first flight from 
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THE AIRBORNE SEBVl~'ES 
British graduates. 

The exercises rnarkc<l the second oc­
casion last year in which l{AF and 
RCAF aircrews featured a combined 
graduation ceremony at an RCAF 
Station. The first such ceremony took 
place at RCAF Station Gimli when the 
first course of Canadian-trained RAF 
pilots graduate<l there in early October. 

What Did He Say? 
Press reports from Europe during 

late November quoted Defence Min­
ister Brooke Claxton as saying that 
Canada was going to finance the con­
construction of five or six airfiel<ls in 
Western Europe to accommo<late the 
I I-squadron RCAF air division which 
will eventually be based overseas. Mr. 
Claxton was also quoted as saying that 
these fiel<ls would cost $100,0~,000, 
a figure which later turned out to be a 
news correspondent's estimate based on 
approximate costs of establishing an air­
field given by Mr. Claxton some time 
earlier in the year. 

The stories caused somewhat of a 
tempest in the House of Commons, 
with the opposition crying "foul''. and 
claiming that the announcement con­
stitute a statement of policy. Such 
statements, it was said, should be 
made in Commons, and not at press 
conferences. 

Though Prime Minister Louis St. 
Laurent denied that such statements 
as had been credited to Mr. Claxton 
had been made by him, it soon became 
obvious that it would indeed be ne­
cessary to build several airports in 
Europe (probably in France), since 
none were now available, and further, 
that in the long run Canada would 
pay the cost of their construction. 

Lack of airfields at present means 
that all of the first units of the RCAF 
air division will be based in the U.K. 
All of these incidentally will be 
equipped with F-86Es. The total of 
250-300 aircraft arming the squadrons 
will be sufficient to provide air sup­
port for a full sized army of one to 
two corps. 

In addition to the foregoing contri­
bution by Canada to Europe's air 
defences, this country has also recently 
supplied a number of NA TO countries 
with radar s~ts numbering several hun­
d r~d in total. 

Postings and Promotions 
Appointment of Air Commodore 

Frederick S. Carpenter, AFC, CD, as 
Chief of Training for the RCAF. was 
recently announced by AFHQ. For­
merly Senior Staff Officer at Training 
Command HQ, Trenton. A/C Car­
penter is now responsible for directing 
and co-ordinating ali phases of the 
RCAF's new expanding air and groun<l 

January, 1952 

training program. Other recent post­
mgs and promotions include the follow-
111g: 

• Wing Comman<ler R. 13. Hood­
smith, MEE, has been transferred to 
Paris for duty with the Supreme HQ 
Allied Powers, Europe (SHAPE). He 
has been serving as Comman<l Tele­
communications Officer at Air Defence 
Comman<l, St. Hubert, P.Q. 

• Wing Commander C. G. Ruttan, 
DSO, CD, has been promoted to the 
rank of Group Captain. He is pre­
sently with the Service Requirements 
Branch at AFHQ. 

RAF Navigators 
Graduation exercises for the first 

postwar course of Canadian-trained 
R,\F navigators was held at RCAF 
Station Summerside on November 30. 
Air Commodore A. P. Revington, CB, 
CBE, Senior Air Liaison Officer with 
the U.K. Air Liaison Mission, pre­
sented wings to Canadian as well as 

No. 430 Squadron 
The new fighter squa<lron, No. 430, 

which the RCAF forme<l at North 
Bay, Ontario (See Aircraft, Novem­
ber), was originally forme<l at Hart­
ford Bri<lge, Englan<l, in 194 3, un<ler 
the command of Wing Commander E. 
H. r.foncrieff, AFC, who is now vice­
president of Standard Aero Engine 
Lt<l. 

The Squadron trained at Dunsfol<l, 
another airfield in Surrey, beginning 
operations i[l June, 1943. Before D­
Day it kept busy carrying out low­
flying attacks against ground targets 
and making photographic and visual 
reconnaissances of the enemy-held coast. 
Once the invasion started 430 was em-

FIRST LINE: :op photo shows an F-86 Sabre being refuelled by a Boeing aerial 
tanker fitted with a fly,ng boom. Lower picture shows the USAF's first line fighter 
?nd bo_m ber team,. shown together in flight for the first time. Similarity of lines is 
,nterest,ng. Both aircraft are powered by General Electric J-47 gas turbines though 
the B-47 has six as compared to the F-86's one. Both aircraft are in 600 m~h class. 
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Flight Refuelling 
Recently the U.S. Navy adopted 

the British "probe & drogue"' system 
of flight refuelling as a means of 
extending the effective endurance 
and load carrying capabilities of 
its carrier fighters. 

Though it is many years since 
flight refuelling was first shown to 
be practical it is only within the 
postwar period that it has received 
general acceptance. This general 
acceptance was delayed first by !he 
beginning of World War II and the11 
paradoxically by the end of the 
War. In the first instance, Flight 
Refuelling Limited of England had 
received a contract to service Im­
perial Airways flying boats on the 
North Atlantic run. On regular 
schedule with Imperial in 1939, 15 
refuelled crossings were made with­
out incident. Then came the War. 

In the second instance, a large 
force of bombers was scheduled to 
be fitted for very long missions with 
the aid of flight refuelling, but the 
end of hostilities ended thnt project. 

The possibilities of flight refuelling 
early attracted the attention of Sir 
Alan Cobham, and in 1934 he formed 
Flight Refuelling Limited. It is this 
company, of which Sir Alan is man­
aging director, that has developed 
the procedure to its present high de­
gree of perfection. In 1949 a U.S. 
subsidiary, Flight Refueling, Inc., 

was formed. In recent months, 
American interests have taken over 
control of this subsidiary. 

Since the end of the War, the 
USAF has shown more interest in 
the system thnn any other group ... 
the climax being the 23,108 mile non­
stop flight of the B-50, "Lucky Lady"'. 
Commercially, Flight Refuelling car­
ried out experiments wilh BSAA in 
1946 between London and Bermuda, 
making 26 day and 17 night contacts. 
In 1947 eleven scheduled flights were 
made over the same route. The pro­
cess used at this time was the "loop­
hose"' method. 

The requirements of jet refuelling 
led to the much simpler "probe & 
drogue"', which is practically fool­
proof. The receiver aircraft is fitted 
with a probe which it simply man­
oeuvres into the trailing drogue. 
The drogue has a funnel-like fitting 
that guides the pro!,e into the fuel­
tight automatic coupling at the hose 
end. The disconnect is made simply 
by slowing up the receiver. The hose 
is reeled in and out fro:n ·a drum in 
the tanker. 

The accompanying pictures show 
a USN North American AJ-1 Savage 
tanker refuelling a Grumman F9F 
Panther (top), and an artist's im­
pression of how three fighters could 
be refuelled at once (bottom). 

pulling 28" Hg, which gave a climbing 
speed of 80 mph. I AS at a rate of 
approximately 800 £pm. 

Turn of Speed: .'\t an altitude oi 
3,000 feet as! (temp. 32°F.) with tht 
engine turning on:r 2.-+oO rpm. at 23" 
Hg. the indicated airspeed in straight 
and level ffght was 115-120 mph. Be­
cause the a-ir was quite choppy. it ,1·:is 

difficult to get a satisfactory reading. 
but the 115-120 mph. figure stacks up 
fairly well with Piper's figure of 123 
mph. at 7,000 feet as!. at 75° '~ ra,ed 
power, which soc1nds like a rearnnabk 
claim. though we did n'.lt check it. For 
the Pacer, the speeds are about 2 mph. 
higher. 

The stalling performance is excellent. 
\Vith wheel full back. power off. flaps 
up, the stall comes at approximately 
47 mph. !AS; flaps down, about 4'i 
mph. But under any combination of 
power and flap settings it appears 
to be impossible to get any reaction 
which could in any way be termed 
dangerous. Even when we pulled the> 
nose up into the most extre·11e attitude. 
;t neYer dipped below the horizontal 
following the stall. There 1s no per­
ceptible wing drop which would be 
worth noting. 

For the approach and landing, full 
flap is used and an approach speed of 
75 mph. maintained. The powerful 
flaps make a good steep approach quite 
feasible, which in turn makes for gco·l 
visibility. Following the round out. 
the airplane is held off until the tail 
is well down ... so far down, it seems 
from the cockpit, that you are moment­
:' ril y to hear the rear of the fuselage 
scrape on the runway. There is no 
tendencv to balloon after the touch­
down and as soon as the two main 
wheels are firmly on the runway, you 
let go of the wheel and remoYe your 
feet from the rudder pedals. \,\'hen it 
becomes practical. you can apply a little 
brake to bring the Tri-Pacer to a stop. 

Flying this airplane is truly a simple 
procedure. \Ve heard it described 
somewhere as the airplane that takes 
the skill out of fly:ng. There will be 
some who will deplore this character­
istic as one which makes for a dull 
airplane. Yet considering its docile 
qualities, the Tri-Pacer still manages to 
be a fairly lively machine. In it. we 
think that Piper has achieved its design 
aim completely . . . to produce an 
economical, safe. machine that can 
carry four persons a reasonable distanc::: 
at a comfortable turn of spced.-R.G.J-1. 
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THE AIRBORNE SERVICES 
The announcement of the appoint­

ment was made by Deience Minister 
Brook Claxton, who said that because 
of the planned RCAF representation in 
the Integrated Force 110\\' being built 
up in Europe under General Eisen­
hower, Supreme Headqu:irters Atlantic 
Powers Europe (SHAPE) have re­
quested that a senior position on 
General Norstad 's staff be filled by an 
RCAF officer of ~ir rank. A/V/Jvf 
Plant has been selected for this impor­
tant post and will ser\'e as General 
Norstad's ass istant chief of staff for 
personnel and logistics at his head­
quarters near Paris. 

RCN Aircrew Openings 
CanaJa's growing Na\'al air arm has 

found the RCN with an acute shortage 
of aircrew, with the result that the 
ser\'ice has sent out the call for a 
consiJerable number of trainees. 
Young men. 18-23. with junior matri­
culation or equiYalent standing in 
English, mathematics, science, and one 
other subject. may now enter the Nayy 
for aircrew duties on seven-year 
appointments. 

Upon meeting the required stan­
dards. recruit will be entered in the 
RCN as a midshipman. He will then 
go to Cumlin. Ontario, for an aircrew 
aptitude test, during which it will be 
decided whether he will take pilot or 
observer training. Before embarking 
on aircrew training, the trainee will 
receive one year's basic naYal training. 
Four months will be spent ashore and 
eight months at sea in a warship. 

Following this, pilots will go to 
Centralia to train to wings standard. 
Upon graduation they will be appoin­
ted to the U.K. for operational and 
deck landing training. Observers will 
be sent to the U.K. for the observer 
course as soon as they complete the 
one year of basic naval training. 

Aircrew candidates may be promoted 
to Acting Sub-Lieutenant upon com­
pletion of their first year's training 
afloat and ashore. Upon completion 
of their seYen year appointment suitable 
aircrew officers will be given the op­
portunity to transfer to the RCN on 
a • permanent basis, since the short 
service appointment is a recognized 
avenue of entry in the RC:\" . 

Back to Home Base 
:!'-'umber 426 Thunderbird Squadron 

has changed its main base of operations 
on the Pacific airlift from ivfcChord 
Field, Tacoma, \Vashington, back to 

Dorval. The squadron is continuing 
to fly to Ja pan under U:'( command 
and will maintain its full share of the 
airlift as allonecJ by the C.S. Military 
Air Transport Service. 

Reasons for movement of the main 
clement of the squadron back to 
Dorval were an increasecJ requirement 
for space at McChorcJ by the USAF, 
plus the fact that expanding RCAF 
operations will require the services of 

. North Stars on Jomestic and European 

24 

runs. Based at Dorval, the squadron 
will be more centrally located for 
operations o\·er the Pacific and Atlantic 
oceans, as well as in Canada. 

Several hundred ground crew will 
return to Dor\'al , lca\'ing servicing 
c.letachments at J\1cChord , Tok yo, and 
other points along the Pacific routes 
flown by the squadron. 

During the first year of the airlift. 
the Thunderbirds transported to the 
Far East more than 2,900 combat 
troops, and close to 1.000 tons of war 
supplies. They have flown some three 
million accident free miles on the air­
lift. 

High Command 
Air Vice .Marshal J. L. Plant, CBE, 

AFC, has been appointed a senior staff 
officer under Lieutenant General 
Lauris !':orstad. co'l1mander of the 
Allied Air Forces in Central Europe. 
A/ V / iv! Plant is at present head of 
the Personnel Division at RCAF HQ, 
Ottawa. 

Replacing A/ V /M Plant at AFHQ 
will be the present deputy of the 
Personnel Division, Air Commodore 
F. G. Wait, CBE, who will be pro­
moted to Air Vi(e Marshal on taking 
over the position. 

A/C Wait is to he replaced at AFHQ 
by Air Commodore L. E. Wray. OBE, 
AFC, now commandant of the RCAF 
Staff College, in Tor.onto. The new 

• commandant of the Staff College will 
be Air Co!llmodore J .L. Hurley, CBE, 
who recently returned fro m the U.K. 

FILL IT UP: The Boeing KC-97A Stratofreighter is shown at upper left refueling 
a B-50D in flight, utilizing the Boeing-developed "Flying Boom" shown in close-up 
~t uppe_r right. The Stratofreight~rs may be con ve rted into ta~ker aircraft by the 
installat,on of the boom operators pod in the opening where the cargo-loading 
doors are normally l,?c.at~,d (lower left!. At lower right is the operator in the 
pod from where he flies the telescopic boom into position for refueling. ___ _ 

AJRCRAFT 



lfJMINOfJS 
IIPPl/CII T/ON 

SELF LUMINOUS 

FLUORESCENT 

meeting 

AIR FORCE 

ARMY 

NAVY 

AND 

COMMERCIAL 

SPECIFICATIONS 

ON fill TYPES 
INSTRUMENT DIALS 

WATCH AND CLOCi< DIALS 

INSTRUMENTS 

INDICATORS 

DIRECTIONAL SIG~S 

SIGNALS 

SAFETY DEVICES 

ETC. 

lllSO SPEC/lll/STS 
IN REFINISHING 

]()8 

ANY QUANTITY 

FROM ONE PIECE UP 

KIRK DIAL 
LIMITED 

21 DUNDAS SQUARE 
TORONTO ONTARIO 

CANADA 'S OLDEST FIRM 

SPECIALIZING IN 

WM/NOUS A.PPL/CATION 

AND DIAL REFINISHING 

NE1VS· BOVND.lJP 
CF-100/4 Flies 

The first production :\ lark 4 CF- JOO 
has made its initial fli ght and is 110\\' 

goi_ng through it s flight test program 
llelore deliYer\' to the RC:\F. The 
actual first flight ,,·as rnaJe early this 
month. 

1\·lean\\'hile. according to Toronto 
ne\\'s reports. the Ca nad ia n and U .S. 
goYernments arc bus\' ,,·orki n" out ·1 

J~al whereby something like 250 i'vlk. 
4 _s will be supplied to European 
?\ A TO countries. .-\.ccor<lin<T to the ,-. 
report: the U.S. ,,·ou ld pay for fr,-e 
a1rcratt to e\'ery one li.n:mced by Can­
ada. The negotiations are s;iJ to 

haYe reached the stage ,,·here Canada is 
seek ing authority to buY 50 of the air­
craft out of the curren~ appropriation 
tor Mutual _-\ id. 

TCA Buys Collins 
TCA has recent!\' purchased 32 of 

the Coll ins 51X .-\irborne Communi­
cations Recei,·ers for use jn their fleet. 
it has been announced bY Coll ins Radi~ 
Company, Cedar Rapid~, Io,,·a. 

The Collins 5IX, 360 Channel VHF 
ReceiYer is the companion to the 17Jvf-l 
Transmitter with 50 kc channel spacin" 
to pro,·ide compiete \ ·HF coYerage fo: 
all present and future needs. The new 
VHF Recei,er features the same Col­
lins fingertip remote control circuitry 
as used for the 51 R Recei ,·er. 

Air Parcel Post 
_ The international air parcel post ser­

nce, started last J uh- ] to the C .K. bv 
the Canada Post Office, has been e;-

!'" 11 tlnl to pro,·idc sim ilar service to 
12 additional coun tries. These nations 
:1re: l klgium, Denmark. France. Hol­
l:ind . :\'or\\'ay. Cnion oi South .~frica, 
S\\'cJen . S\\'itzeriand .. '\ us tralia. !\"ew 
Zealand. Japa n, :rnd Hong Kong. 

!{:ne_s ,·,ill_ ,ary, but they \\'ill be only 
a traction of air mail letter postage. For 
example. a parl'cl sent hv air to Swit­
zc.:rb nd \\·ould cost $1.:5 for the first 
half pound and 45 cents ior each addi­
tional quarter pound. 

Inspection Tour 
Ca nada ·s a,·iation researc h de\'elop­

;nc.:nts, radar installation s. and latest 
aerial na,igation ad,·anc~s were de- ' 
monstrated in mid-September to a 
L'S.-\F military mission led by L ieu­
tenant General Donaid L Putt, com­
manding otncer oi the L'SAF's Air 
Researl'h .:'>: De,·elopment Command. 

The mission came to Canada at the 
ill\'it:nion of Dr. 0. 1\1. Solandt, chair­
;nan of the Defence Research Board. 
The group oi :5 comprised lcadin(T 
C .S. scientists and toJ)-ranki1w USAF 

- b 
officers. including, besides General Putt, 
?v!a jor General Ja mes McCormack Jr., 
Yice-commander of ARDC, and Dr. A. 
C. Hill. director of the Lin.coin Labora­
tories. Cambridge, Mass .. one of the 
,,·orld ·s leadini electronic research 
centres. 

.-\ crnmpanying Dr. Solanclt \\'as a 
Ca nadi:m group consisting of C. M. 
Drury. Deputy \1inister oi National 
Defence : .-\ir \1~rsha l C. R. Siemon, 
Ch ief ot the .-\ir Staff: Air Vice },far­
sha l D. \I. Smith , .-\ ir ;\!ember fo r 

JET TANKER: The world's first ·1 t II d • I • 
KB-47B Stratojet, is shown h e p~ope e aerie tanker airplane, the Boeing 
The KB-47B is fitted with FI" e~; ~e~ueli',"g f B-47 bomber version of the Stratajet. 
system The 

1
·et tan'- ' 9 d el ue dong ncorporoted's probe & drogue refueling 

· ,er wa s eve ope by B • A" I C 
conjunction with the USAF A" R h oe,ng irp one ompony workin g in 
Refueling. " eseorc & Development Command and Flight 
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Utility Fighter 
Follan<l Aircraft Limite<l ot tng­

lan<l is well a<lva nce<l on the Jesign 
of a very light utility supersonic fighter 
which can be built cheaply, according 
to the Society of British Aircraft 
Constructors. 

Follan<l is said to be pushing aheaJ 
with the work and embarking on the 
construction of prototypes as a private 
venture. The aircraft is Jescribe<l by 
its Jesigners as "a ra<lical approach 
to the problem of weight saving". 
They believe that conventional at­
t.empts to reduce weight can produce 
rio very great overall saving in the 
future and the best results will come 
from a corn pletely fresh start. 

.--\ccording to the SBAC, these plans 
clearly imply the need for quite a 
Jifferent operational technique from 
that useJ by present-day fighters , 
whose weight is already cut to the 
limits possible 

No MR Britannia? 
U.S. reports say that the RCAF has 

inviteJ bids for a long range maritime 
reconnaissance aircraft from Douglas, 
Fairchild. and Lockheed. The same 
reports say that the scheme to adapt 
the Bristol Britannia for maritime re­
co nnaissance duties has now been aban­
doned because so much modification 
wou!J ha ve been required that the 
plan became unfeasible. 

However. as recent! y as April 17, 
Defence Minister Brooke Claxton said, 
while discussing the possibility of in­
creasing armament purchases from 
Britain, that Crnada was still exploring 
the possibility of acquiring a license to 
make a new type of long-range air­
craft. He presum:i.bly was making 
reference to the Britannia. 

PSC Applied Research 
Development and productive capacity 

of PSC Apµ lied Research Limited will 
be more than tripled when three new 
buildings-situated near the µarent 
Photographic Survey Corµ or:i.tion ·s 
O'Connor Drive µ!ant in Toronto­
are completed by mid-summer. The 
new facilities will add an adJitional 
16,000 sq . ft. to Applied Research's 
present floor sµace of 7,000 sq. ft., and 
the enlarged laboratories will be the 
most completely equipped of their 
kind in C:uuJa. according to General 
M:i.nager J. :vl. Bridgman. 

Machine and model shops occupy 
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the grounJ floor of the ma111 .-\l{L 
building, with instrument develop­
ment, production, and administratio n 
offices on the second floor. A feature of 
the building is a penthouse third sto rey , 
housing the drafting section, publica­
tions section, and electronic laboratories 
where microwave and optical research 
will be carried out. The central build­
ing is flanked by two smaller build­
ings, one for inspection, receiving, and 
shipping; the other for metal finishing, 
plating, painting, etc. 

PSC Applied Research specializes in 
the custom design and production of 
electronics, mechanical, and optical 
devices used in industry, air survey, 
navigation, photogrammetry, and other 
fields. 

.vfaintenanc~ during flying was neg­
ligible and the performance of the 
engine was still acceptable to Rolls­
Royce Production Schedule at the end 
of the 600 hour period. Comparative 
figures for engine performance show 
that the thrust output was still within 
3 % of the standard figures and the 
increase in specific fuel consumption 
was as low as 0.1 I%. 

After the 600 hour engine had been 
stripped and examined, the following 
parts were all that it was necessary to 
reject: four compressor rotor blades; 
two auxiliary drive roller bearings ; 
two auxiliary drive oil seals; two fle x­
ible fuel pipes; two compressor shaft 
taper bolts. 

The flame tubes, which are the 

FEEDING TIME: This flight photo shows on actual triple-refueling operation being 
carried out with a USAF B-29 tanker aircraft and three RAF Gloster Meteors . 
Developed by the British company, Flight Refuelling Limited, the probe & drogue 
system hos met with greater acceptance in the U.S. than in Britain. It is used by 
both the USAF and the USN. A number of other systems hove been tried, but 
most lock the simplicity of Flight Refuelling's probe & drogue. 

600 Hour Avon 
A Rolls-Royce Avon has been oper­

ated in service for a period of 600 
hours with only routine maintenance 
care. The 600 hours were flown in 
50 actual days in a remarkable feat of 
intensive flying by the RAF to de­
termine the ultimate o,·erhaul life of 
the Avon engine to the latest modifica­
tion standard. as well as to provide a 
yards tick by which to assess RAF re­
quirements in respect of personnel and 
facilities for maintaining and over­
hauling the latest jet engines . 

To make the tests, three English 
Electric Canberras were used. Of the 
six Avons concerned, two were exam­
ined at 400 hours and one at 450 hours. 
As their strip condition proveJ satis­
factory, a decision was taken to con­
tinue flying the remaining three en­
gines to an overhaul life of 600 hours. 

commonest .. ,hort life '' components on 
gas turbine engines, were only slightly 
affected, and all have been accepted 
for a further service life of 400 hours. 
The turbine was found satisfactory m 
every respect. 

New Britannias 
Three new versions of the Bristol 

Britannia ,ue to be offered for world 
sale, according to a recent announce­
ment from the Bristol Aeroplane Co. 
of Canada Limited. Designated the 
Mk. 200, 250, and 300, they are re­
spectively a freight transport, a mixed 
freight and passenger aircraft, and a 
passenger airliner. .--\II three are larger 
and more powerful developments of 
the Mk. 100 which is now in produc­
tion. 

The Mk. 100. which will first enter 
service with BOAC, has a gross weight 
of 140,000 lbs., and is powered by four 
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L .\ TEST wrinkle in the develop­
ment of in-flight refuelling is the 

simultaneous refuelling of three air­
craft from a single tanker. Evolved 
by the British firm of Flight Re~uelling 
Limited, the three-at-a-time techniqc1e 
makes use of the probe & drog11e 
system of fuel transfer, also a Flight 
Refuelling development. 

The multiple refuelling operation is 
made possible by fitting a smail pod­
like unit to each wing tip and a re­
tractable unit in the belly of the air­
craft to be used as a tanker, and 
mounting a probe on the nose or other 
convenient part of the aircraft to oe 
refuelled. 

So successful, safe and simple in 
o~eration has the system proved, that 
it has been adopted by the USAF and 
the USN. The RAF has also been 
experimenting with the system and has 
equipped a complete squadron of 
.\feteors for evaluation trials. So far 
only one tanker aircraft has been fitted 

Probe & Drogue Triple Threat 
for three-point refuelling. It is a 
USAF B-29, but the refuelling equip­
ment can be used in any suitable type 
of aircraft earmarked for tanker duties. 

The probe & drogue, which su.::­
ceeded the somewhat clumsy, though 
effective looped hose system, consists 
simply of a length of straight fuel hose 
trailed behind the tanker, with a fun­
nel-shaped drogue at the end to keep 
the hose steady. Within the steel 
drogue is a simple and robust coupling. 
The receiver aircraft is fitted with a 
probe whose nozzle fits this coupling. 

Rendezvous and location are assur-
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red by wireless telegraphy, radio tele­
phone, and specially designed respond­
er radar beacons within the aircraft. To 
make connection the pilot of the re­
ceiving aircraft flies up behind the 
tanker at a slightly faster relative speed, 
aims his probe into the drogue, and 

THE PICTURES: Top, a pilot's view of 
the drogue as he approaches to refuel 
his aircraft. Below left, three Meteors 
refuel from a B-29 tanker; one has 
made contact, while two are nearing 
their drogues. Right is a close-up of 
the retractable unit which winches the 
drogue hose in and out. Pilots say 
that no special skill is required to 
refuel by this method. 

the coupling automatically locks the 
probe into place. The fuel line be­
tween the two aircraft is then com­
plete. 

Electric pumps speed the flow of fud 
from tanker to receiver, and male and 
female vah·es in the probe & drogue 
coupling simultaneously open the fud 
flow system to the receiver's tanks. 
vVhen his tanks are full, the receiving 
pilot merely lies back and when the 
load on the fuel line reaches about 
800 lbs. tension, the probe is released 
from the coupling automatically and 
the fighter or bomber is free to con-
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~ .. 
.... How Pratt & Whitney Aircraft :: 

electronics specialists are experi- , 
~ menting with industrial television •: 
', to test gas turbine engines and :, 
~ their components, was described re- •: 
', cently by John W. R. Drummond, •, 
~ vice-president of Canadian Prall & :, 

~I :;;::;:;;:::;";.;~;~~; ;; l 
the test stands, Mr. Drummond said, '• 
and are being conducted by the •~ .. •: 
parent company's research staff al 
East Hartford, Connecticut. It may 
soon be possible for a test stand :, 

■• operator, from his control panel out- 1
1 

side the test cell. to view an engine 
from every angle merely by flicking 
a couple of remote control switches 
and scanning a standard screen. 

P & W says that a perfected tele­
vision set-up would prove invalu­
able, particularly in the experi­
mental testing of advanced jet en­
gines, for it would provide the 
engineering staff with visual proof 
of the proper functioning of various •, 
parts of an engine, previously hid­
den from view. 

At present. engines under test 
are viewed from the control room 
through double glass panels. With 

LOOKING ON THE OTHER SIDE 

TV for Testing 
the engine mounted in a fixed po- in diameter, would carry a satis­
sition, it is practically impossible, factory image only 35 to 50 feet. 

11 without television, to examine more This posed a real problem in the , 
than a small part of the engine large test cells at the Andrew Will- :,: 
through the restricted viewing panel goos Laboratory. 

11 
at any one time. With television, Armed with )',_; own extensive ~ 
not only can the operator see what test data, the P & W group then t, 
is going on at all points of the en- obtained a compact industrial tele- ,, 
gine under lest, but it is also pos- vision camera (see illustration). With 1 

sible lo obtain permanent records this equipment, the group overcame ~ 
of various tests by focusing a motion one of the major difficulties in adapt- •, 
picture camera on the screen of ing industrial television to the jet '• 
the receiver. engine laboratory. 11 

Pratt & Whitney experimental teSt The new camera measures twelve 
engineers have been working by fourteen inches. It will carry a 
on the industrial television project distortion-free picture as far as 1,000 
for more than two years. A group feel over a small, easy-to-handle 
headed by Arnold Waterman, as- coaxial cable measuring only 

0 
sislant project engineer; Charles quarter of an inch in diameter. Im-

~ 
Wilkins, experimental lest engineer, proved lighting has also played an 
and Ernest Amiot, development tech- important part in recent develop-

~ 
nician, has conducted most of the ments. The best results to date have •• 
experimental work. been obtained by using banks of 

A TV camera and accessories ordinary fluorescent tubes. 
were constructed by the group. Tests At present, only one camera is 

~ showed promise, but it was evident being used. But, if tests prove con-
1 that several refinements would be elusive, the engineers envision bat­
~ necessary. teries of cameras being placed in 
/ Chief among the difficulties en- a single test cell. They are thinking 
~ countered was the limited distance in terms of mobile, rather than fixed 

/~/

//

1 

which the picture cc.'uld be carried units. Th~ cameras could be placed 
/ by cable from the camera to the on traversing mounts.allowing them 

receiver. A cumbersome coaxial to be moved alongside the engine to 
cable, measuring about 2½ inches scan it from almost any angle. 

~ ...... _._._._._._._._._._._._._._._._._._._._._._..-.-.r.-.-.-.-.•.• _..,._._._._._._._._._._._._._._._,._,._.,l 
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tinue its mission. 
Length of time it takes to rduel an 

aircraft yaries. of course. ,,·ith the size 
and fuel capacity u( the receiving air­
craft. but normall y a fil!h ter type ma­
,hine can be refuelleJ in th ree minute; . 

The probe weighs only a frw pounJs 
and can be fitted to any convenient 
part of the receiver aircraft . .. in the 
nose, on the fuse lage, or port or star­
board wing, or external tanks. It does 
not affect flying qualities. 

\ ,\lh ile . fl ight refuelling offers att ract­
ive possibil it ies for extending the range 
of ciYil t ransports, its most immediate 
rule \\'ill be a military one .. . espec­
ially \\'ith the three-point system. Ob­
,·iously it can increase the effectiYe­
ness of fighter defences many times by 
making it possible for lighter aircraft 
to remain airborne for durations up 
to the limit of the pilot ·s endurance. 
or until ammun ition is exhausted. 

l n addition, days ca n be lopped o!T 
the time it takes to make delivery 
flights between continent al1d contin­
ent, \\'hile the Atlantic and Pacific can 
be spanned non-stop. Pilots report no 
difficulty in making connection by 
probe & drogue either by day or nigk 

Looking at it from another angle, a 
big advantage in flight refuelling is 
economy in aircraft. E,·en when the 
tankers are included, fewer, not more 
aircraft, a re required when flight re­
fuelling is employed. Studies show that 
a combined force of JOU flight-refuelkd 
bombers and tankers could do the jo'.:i 
of 200 un-refuelled bombers. To co,·•~r 
the North Atlantic gap with air pat­
rols would take only half as many air­
craft refuelled as un-refuelled. 

The triple-refuelling method enables 
three fighte rs to refuel si multaneoush·. 
while four tankers could refuel a fu-11 
squadron of l ~ aircraft in three min­
utes. Refuellin g units can be operated 
indi vidually if desired. 

Flight Refuelling claims that the 
system is so simple that it can be 
applied at small cost in weight and 
money to any aircraft which is equip­
ped fo r pressure refuelling on the 
ground. A bomber or transport can be 
converted into a tanker in as little as 
half an hour, while any aircraft can 
have a probe fitted in a few minutes 
if a connection is pro\'ided in the fuel 
system . Ninety per cent of the equip­
ment required for flight refuelling is 
alreaJy installed in a pressure-refuell ed 
aircraft. 
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CONSTBlJCTION tion. It has been emphasized that 
the arra11gc:11ents wiil only apply tu 
those materials and parts importt.:d di­
rectly from the U.S. for the produc­
tion of pro<lucts designated as eligible 
111 that country. 

Bristol Buys Wright 
The Bristol Aeroplane Company ol 

Canada, Limited, has acquired the 
whole of the aero engine repair and 
overhaul business of Canadian Wright 
Limited from the Mailman Corpora­
tion, Limited, it was announced last 
month. As operated by Bristol, the 
business will go under the name of 
Bristol Aeroplane Engines (Eastern) 
Limited. 

The board of the new company will 
co:11pnse 'vV. R. Verdon Smith :is 
president: R. J. Reynolds, deputy 
rresident; H. V. Wright, managing 
director; Armand Limoges, ,·ice-presi­
dent and secretary-tre:1surer. 

Mr. Smith is an necuti ,·e director 
ot the Bri,tol Aeroplane Company 
Ltd., of England, and president of 
the Bristol .\eroplane Company of 
Canada; ,\fr. Reynolds, the resident 
executi,·e director of the Bristol Aero­
pbne Company of Canada. Mr. 
Wrigh t and ~fr. Limoges ha,·e been 
the principal executiYe officers of 
Canadian Wright Limited fo r many 
,·ears :ind Bristol says that it is its 
in tention that the business, its man­
agement, :ind its operations should 
continue without interruption. 

Like its predecessor, the new com­
pany wi ll m·erhau l such engines as 
the Merlin 224 for RCAF L:rnc:isters, 
\ferlin 622 for RCAF North St:ir:;, 
Merlin 1650-7 for RCAF and USAF 
:\,i ustangs, Wright R:2600-29-13 for 
RCN Mitchells, and Wright Cyclone 
2600-20 for RCN Avengers. The 
company employs some 300 persons. 

The Bristol Aeroplane Company of 
Cmada also owns and operates Bri­
tish Aeropbne Engines Limited, Van­
cou\·er. 

Much to Do 
A working force of about 10,000 

will probably be emp}oyed at Cana­
dair Limited by the time it gets its 
full program of aircraft construction 
into high gear in about a ye:u. Cur­
rent plans call for Canadair to con­
tinue production of the F-86 and to 
produce as well the Lockheed T-33 
and the Beechcraft T-36A. 

The Lockheed T-3.3 is to be turned 
out in large numbers for the USAF 
and the RCAF. First production or­
ders are expected to amount to about 
500 aircraft, most of which \.viii be for 
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tht.: USAL It is improbable that th t.: 
RCAF will be able to make use of 
more than about 100 of these ai rcraft, 
unless the current plans to build a 
fo rty squadron serv ice are drastically 
revised upwards. 

The Beechcraft T -3(1,-\ is to be 
built for the USAF, which is order­
mg about 500 of the machines, half 
to be produced by Beechcraft, and 
half by Canada ir. The Beechcraft is 
the winner of a USAF design com­
p~tition in which Canadair also had 
an entry (see .1/RCRAFT, Page 9, 
June) that is reported to have run a 
close second. T -36, the prototype 
of which is still to be built, will use 
two Pratt & Whitney R-2800 engines 
and will have a cruising speed of 
about 300 mph. It will have a crew 
compartment for four and a passenger 
space for twelve. 

Controlled Materials 
Arrangements have been completed 

which will allow Canadian manufac­
turers to participate on an equal foot­
ing with U.S. firms in the Controlled 
ivfaterials Plan which was introduced 
in the U.S. on Jul y 1, according to 
the Department of Defence Produc-

The Priorities Division of the De­
partment of De fence Production has 
issued instructions outlining the new 
procedure. Application for assistance 
wi ll be ma<le on a new form, DDP-
173, available from the Priorities Di­
vis ion, Department of Defence Pro­
duction, Otta wa, and from regional 
priorities representatives A. R. Whit­
ten, 55 York St., Toronto, and E. A. 
Leslie, 325 .\1arine Building, Va ncou­
ver. The forms will also be available 
from manv of the Canadian trade or­
ganizations. 

Advanced J-47 
First of the advanced J-47 series of 

turbojet engines has been announced 
by the General Electric Company. 
The new engine, the J-47-GE-2 1, is 
claimed to have a thrust output so 
much greater than the current produc­
tion J-47 ( as used in the Canadair­
built F-86) that "it isn't even in the 
same class". The current engine de­
velops 5,200 pounds of static thrust. 

It is described as an all-weatheT 
engrne with anti-icing features and 
having high-altitude starting charac-

JET-POWERED CHASE: _Shown on its recent first flight is this jet-powered version 
of the Chase Aircraft Company's C-123. Known as the XC-123A, this aircraft is 
powered by four General Electric J-47s and is a development of the version powered 
by two P & W R-2800s, which in turn was originally developed from the Chase 
CG-20 all-metal cargo glider. On its first flight the aircraft was off the ground in 
just over 1,000 feet and attained an estimated speed of more than 300 miles per hr. 
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The Vickers "Nene/Viking" 

the first all-jet airliner 

in the world to fly 
powered by 

ENGINES 

ROLLS - ROYCE LIMITED DERBY ENGLAND 

ROLLS-ROYCE MONTREAL LTD., MONTREAL AIRPORT, DORVAL, QUEBEC, CABLE: ROYCAR. MONTREAL. 
I 
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On This Page Are 
Just A Few Of The 
Many Types Ex­
hibited At This 
Year's S. B. A . C. 
Show At Farnbor­
ough 

The Armstrong Whitworth A W-52, Rolls­
Royce Nene powered, experimental flying 
wing shown in flight. 

A flying boat with fighter performance is 
the new Saunders-Roe A/1. Two Metrovic 
Beryl jets are used. 

Of magnesium construction the novel Planet Satellite is intended 
for the personal plane market. Engine is located just behind 
passenger cabin. 

Designed to compete with American transports, the Handley-Page 
Hermes IV has a maximum speed of 357 mph and a, cruising 
speed of 298 mph. 

Powered by a Rolls-Royce Merlin, the Ciervo W.11 Air Horse 
must be the largest helicopter at present flying. It carries 24 
passengers or three tons. 

Lord Pakenham, air minister, and Sir Roy Dobson of A. V. Roe 
are shown standing in front of the new experimental Avro Tudor 
8 jet transport. 

The Short Sealand II is a, 5-8 passenger amphibian powered by two 
Alvis Leonides engines of 520 hp each. BSAA has ordered several 
of these, 

The Ciervo W.14 Skeeter has been designed as a two-seat tra iner 
or passenger autogyro. It is powered by a 106 hp Jameson 
F.F.1. engine, 



WINGS IN SPACE/ FEBRUARY, 1963 

lz 
WORLD AIR travellers, by 1970, should be able to wing their way to 
London and Paris from Montreal or Toronto in three hours instead of 
seven as at present, if joint Anglo-French plans turn out as expected. 

"A thoroughly economical and competitive" supersonic transport 
is to be produced commencing at once, by two British and French air­
craft companies. 

Model of the Mach 2.2 airliner shown above, is to be made with 
current standard materials and will reportedly meet the specifications 
for a 1,450 mile-an-hour passenger transport laid down in 1962 by the 
major world airlines who are members of the International Air Trans­
port Association. 

Sir George Edwards, managing director of British Aircraft Corporation, 
and General A. Puget, chairman and managing director of Sud Aviation 
of France in a joint statement said: 

"'vVe are delighted that the joint supersonic transport aircraft is now 
to go ahead. We are particularly pleased that our two companies are 
working together on this venture. 'vVe have I ioth b,'.cn doing preliminary 
work on this project for over a year and ;tlready personal friendships 
have been formed between many members nl the_ 1 wo companies. They 
quickly discovered that there was a consid,•r;~bl_e 1d,~ntity of views as to 
the nature of any practicable supersonic .1 1rliner and that the work 
which had already been separately done 011 both sides of the Channel 
showed a remarkable measure of agreemen 1 . 

"We have no doubt that a supersonic I r;insport is the next logical 
step in civil aviation . 'vVe are equally cert;1 in tha~ ~he decisi<:m of our two 
governments to order an aircrait capable , ,t cruisu1g at _tw1c~ the speed 
of sound is the correct one. Such an aerol'l.111c can be built with. conven­
tional materials, about whose properties w•· have ~1uch knowledge, and 
will fly at speeds of which we already have practwal experience. It will 
be powered by engines which, in basic flln11, are already flying and will 

9 



' • 

Gep. Andre Puget Sir George Edwards 
INTERNATIONAL cooperation between Great Britain and France 
is strikingly illustrated with the announcement that General Andre 
Puget, president of Sud Aviation had been elected president and 
director general of the _joint company. Vice-president is Sir George 
Edwards, 11ianaging director of British Aircraft Corporation and 
chairman , of' its four_ subsidiary companies, These two executive 
positions ,will be rotat~d every two years between the two countries. 

THE OLYMPUS 593 for the Anglo-French supersonic airliner is being 
developed from the military supersonic_ Olympus by Bristol _Siddeley in 
collaboration with SNEC1'1.4. The 111il1tary engine, which will power the 
BA C TSR-2 supersonic strike ircconnai~sance aircraft for the RAF, has 
been flying since February, 1962, 1n a hdcan bomber test bed. It 1s here 
seen, with reheat on, during the flymg display at Farnborough in 1962. 

use ,ordinary f-uel~. When it comes 
,: , into service in about 1970 the 

• supersorric transport will have built 
. \C into it th~ fruits of a research pro-
• gramme already well under way; 

in ,Fra·nce with the work jointly 
' ·, done by Sud, Dassault and the 

Eta'blisserriertts de la Direction 
Technique .et Industrielle de !'Air 
and in Great Britain by that of the 
Royal Aircraft Establishment, 
Farnbor~gh. British Aircraft Cor­
poration has supersonic flying ex-

. perience on Lightning and T-188, 
and wi~l soon have more with T-221 
'and·TSR-2." There is a lso the HP, 
115 programme. The French have 
experience with the supersonic Tri­
dent, Mirage III and Mirage IV, 

"The supersonic transport will, 
of course, only be worth while if it 

offers its enormous speed advan­
tage at acceptable economics, Vie 
are fully satisfied that it will take 
its proper place on the classic curve 
of aviation progress by providing 
this increase in speed while also 
producing a thoroughly economical 
and competitive aircraft." 

The Anglo French agreement on 
development of a supersonic air­
liner brought out enthusiastic com­
ment by Britain's world circling 
airline, BOAC. 

"It's a promising foundation for 
supersonic transport development 
and production," said a BOAC 
official in London after the agree­
ment was signed by the British on 
November 29. 

BOAC said it would co-operate 
with the manufacturers by offering 

BRITISH AIRCRAFT CORPORATION - SUD-AVIATION 

MACH 2·2 SUPERSONIC AIRLINER 
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its wealth of experience in airline 
oper3:ti~n, If the established char­
actenst1cs of the Anglo French 
supersonic meets the airline's needs, 
the BOAC board will be prepared 
to enter production commitments 
for an initial batch. 

British Aircraft Corporation and 
Sud A viatidn have agreed on plans 
for full cooperation to implement 
the joint programme of the British 
and French Governments for the 
development of a supersonic trans­
port aircraft. 

The distributi-0n of the work 
between the companies is based on 
a fifty-fifty sharing of cost covering 
the whole project-airframe, en­
gines, systems and equipment. 

The central direction of the 
venture will be in the hands of a 
Board of Directors responsible for 
the whole industrial programme. 
The positions of president and vice­
president of this Board will be 
rotated every two years between 
France and Great Britain. 

The design and engineering 
organisation will organise full inter­
change of information and will 
ensure the best possible deploy­
ment of the resources of the two 
companies under one central 
control. 

The organisation for the build­
ing of prototypes and of production 
aircraft will be on similar lines. It 
has been decided that each country 
will assemble one prototype and one 
pre-production aircraft. There will, 
however, be no duplication of the 
main production jigs. The manu­
facture of the various assemblies 
and sub-assemblies will be divided 
between the two countries and 
these components will then be 
transported to the final assembly 
lines in France or Britain as appro­
priate. 

WINGS IN SPACE/ FEBRUARY, 1963 



This system (each country build­
ing its part of the aeroplane and 
then bringing the components to­
gether in two final assembly lines) 
will a lso be followed with the pro­
duction aircraft. This will, in 
effect, give two centres of produc­
tion but both will be fed from the 
same main jigs, some of which will 
be in France and others in England. 
Each company will thus be respon­
sible for one general assembly line 
and for the flight and acceptance 
tests of the aircraft it assembles. 

All production aircraft will be 
designed to comply with the air­
worthiness requirements for super­
sonic transports as established by 
both the French and Britain air­
worthiness authorities. It is planned 
that the a ircraft should enter 
service in 1970 or thereabouts. 

The proposed supersonic air­
liner will have a slender delta plan­
form and will be powered by four 
large Bristol Siddeley Olympus 
turbojets. 

Its cruising speed of 1,450 mph 
will enable it to make a Trans­
atlantic flight in about three hours 
against the seven hours flight time 
by current big jets. A flight from 
London to Svdnev, Australia, will 
take about thirte~n hours against 
the present schedule of more than 
twenty-five hours. 

The aircraft will accommodate 
about ,100 passengers and the pas­
senger cabin will have a normal 
complement of windows. The over­
all length of the aircraft will be 170 
feet and t'1e wingspan 77 feet. 

The Mach 2.2 airliner will be 
built mainly in aluminium a lloy 
with localised use of titanium or 
stainless steel in areas subject to 
high thermal stresses. A retract­
able visor will be raised in super­
sonic cruise to reduce aerodynamic 
drag· and lowered in subsonic flight 
to provide normal vision for the 
crew. 

The engines proposed for the 
supersonic airliner will be civil 
versions of the supersonic Bristol 
Siddeley Olympus being developed 
for the British Aircraft Corporation 
TSR-2 strike/reconnaissance air­
craft. Mounted in pairs in two 
nacelles beneath the wings, the 
engines will exhaust at the wing 
trailing edge. 

Before they began cooperating 
on this project, the French and 
British designers had independently 
reached the conclusion that the 
best practicable cruising speed for 
the supersonic airliner was Mach 
2.2. This choice was determined 
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by a combination of economic and 
technical factors. 

in the transonic regime where, , • 
owing to the onset of "wave drag"., · 

If, for the next generation of air­
liners, only a moderate increase 
were made over present high­
subsonic cruising speeds, the air­
craft would have to operate largely 

a serious falling-off in aerodynamic 
efficiency occurs. Such an airlim:r • 
could not compete economically, 
with the present highly developed 

(continued on page 33) 
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tor S. T.A.C. by 
Handley Page 

Preliminary 
design study 
by British 
Aircraft 
Corporation 

Design study 
by British 
Aircraft 
Corporation 

HP·115built 
tosludy 
low speed 
handling of 
slender-wing 
aircraft 
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EVOLUTION OF THE S.S.T. 

French supersonic experience is already extensive and includes military aircraft which, 

since 1957, have been flying at about twice the speed of sound . 

This supersonic experience began with the Durandal and the Trident oi Sud-Aviation and 

was followed by the Griffon of Nord-Aviation and the Dassault Mirage Ill and IV. 

Since the end of 1956 French official facilities have been deployed on an examination of a 

supersonic airliner. Just afterwards, Sud-A.,.iation also began similar studies and, in 1959, 

the French Air Ministry officially asked Sud-Aviation, Nord- Aviation and Generale 

Aef"onautique Marcel Dassault to work on a project for a medium range Mach 2-2 super­

sonic transport. 

Of the three projects which resulted, that of Sud-Aviation was chosen in October 1961 

and work on the Super Caravella followed in collaboration with Dassault. A model of 

the Super Caravella was shown at the Paris Salon in 1961 . 

To~ards the· end of 1961 there began discussions about a joint programme with British 

Aircraft Corporation who were then working on a long range supersonic airliner of 

similar configuration. 

1962 
S.S. T. ;; 
~~er~~:~BritishJf 

Mach 2·2 
Sept 62 
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Supersonic Transport 
(continued from page 11) 

and highly efficient subsonic jets. 
However, as Mach number in­

creases, two favourable factors are 
introduced: the effects of the falling­
off in aerodynamic efficiency be­
come more and more gradual and 
the effiGiency of the turbine engine 
is progressively increased. 

Good economy, in terms of seat­
mile costs, can therefore best be 
achieved by operating at the high­
est practicable supersonic speed in 
order to exploit the increasing 
propulsive efficiency to the fullest 
advantage. 

British Aircraft Corporation and 
Sud Aviation designers decided on 
a Mach 2.2 cruising speed because 
techniques and materials used for 
an airliner operating in this en­
vironment need not be radically 
different from current practice. 
Beyond this speed, aluminium alloy 
structures begin to suffer rapid 
deterioration and a complete switch 
to costly new materials and con­
struction methods is necessary. 

The first cost of the projected 
supersonic airliner will not be 
greatly in excess of that of current 
large subsonic airliners. Fuel costs 
and some hourly direct costs, such 
as depreciation and insurance, will 
also be higher. But the greatly in­
creased operating speed will in-

crease aircraft productivity, and 
will have the effect of reducing 
these charges per aircraft mile. 

The total aircraft mile costs for 
a Mach 2.2 airliner should there­
fore be lower than those of the best 
subsonic airliner. Its greater annual 
carrying capacity will enable the 
operator to meet given traffic 
requirements with a smaller fleet. 

The problem of the sonic boom 
has a great influence on the charac­
teristics of a supersonic airliner , 
and the Anglo-French airliner is 
being designed to take account of 
the extensive research in both 
countries and the United States 
into the problem. In addition, it 
is expected that by adopting special 
operational techniques and by not 
fl ying at supersonic speeds below 
certain altitudes, disturbance can 
be reduced to a minimum. 

On the runway, noise produced 
by the supersonic airliner is ex­
pected to be little more than that 
from current jets. Beyond the run­
ways, where the noise caused by 
present big jets is monitored, the 
supersonic airliner should be quieter 
because the greater engine power 
available will enable higher speed 
and altitude to be attained in the 
initial phase of the climb and per­
mit a proportionately greater 
throttling back. 

AT AC Annual Meeting Report 
(continued from page 20) 

facturing industry, by calling on sional standards among members." 
members to play their full role as For this it was necessary to 
leaders in_ the air transport field. clearly define the situation of air 

"vVe believe ourselves to be transportation in Canada and to 
specialists in our field," he said. stress the need for sound aviation 
"As such, we should clearly put policy. 
our thoughts on record." "vVe must look unto ourselves 

The association's aim was to and produce those important recom-
foster, encourage and stimulate the mendations and actions which are 
use of commercial air services in necessary to perform our duties as 
Canada . . . " and to promote an Association," Mr. Austin con-
sound practices and high profes- eluded. 

RCAF Round-Up Report, 1962 
(continued from page 27) 

The year 1962 also saw RCAF 
participation in some aspects of 
space exploration. In collaboration 
,vith the Defence Research Board, 
a small Areas research rocket was 
launched from RCAF Station Cold 
Lake, Alta. in September. 

Reaching an altitude of 60 miles, 
it investigated polar cap absorp­
tion, whi~h often causes communi­
cations blackouts in northern 
Canada after large solar flares. 
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Data from the rocket's instruments 
were collected both bv telemetry 
during flight, and by 'recovery of 
the nose cone after its parachute 
descent. 

Also in the realm of space 
research, two RCAF CF-l00s with 
their air and ground crews were 
stationed at the USAF's Patrick 
Air Force Base in Florida and 
played an important role in the 
U.S. missile program. In this third 

phase of "Operation Lookout", a 
joint RCAF-Defence Research 
Board project, the crews made 
infra-red observations of missile 
launchings, as part of a continuing 
program of research into anti­
ballistic missile defence. 

In Operation "Tiree", in Feb­
ruary, the RCAF and Department 
of Transport collaborated with the 
U.S. Navy in photographing ice 
formations in the Gulf of St. 
Lawrence at the same time as 
similar pictures were being trans­
mitted by the meteorological satel­
lite TIROS IV in orbit over the 
Gulf. 

Purpose of the operation, in 
which RCAF Argus, Lancaster, 
Dakota and CF-100 aircraft took 
part, was to obtain comparative 
data, enabling photo-interpreters 
to "read" ice conditions. 

At the Primrose Lake Evaluation 
Range in Alberta, an RCAF tech­
nical crew maintained a watchful 
eye on space with the Baker-Nunn 
Satellite Tracking Camera installed 
there this year. One of a number 
located around the glove in the 
Smithsonian Institution's space 
tracking program, the three-ton 
camera is electronically controlled 
and specially designed for studying 
satellites and their orbits. 

In the first ten months of 1962, 
the RCAF was instrumental in 
saving 95 lives. Some 4,000 hours 
were flown, 54 search operations 
conducted, and 240 mercy flights 
made to bring sick and injured 
persons from remote parts of the 
country to medical aid. In the 
same period 550 marine incidents 
were also co-ordinated by RCAF 
search and rescue centres. ■ 

Welcome Service is an innovation 
recently instituted by Air France 
to assist their travelling public. At 
Welcome Service counters through­
out the world, including five in 
Canada, knowledgeable attendants 
give advice about everything from 
baby-sitting services to how to 
find a bi-lingual secretary, from 
how to rent a camera or a dinner 
jacket to finding a dentist or numis­
matist. Begun in Tokyo last year, 
it proved so popular that the 
French airline has now opened up 
23 counters in North America 
alone, with numerous others 
throughout the world. Canadian 
locations include Montreal Inter­
national Airport and airline offices 
in Montreal, Toronto, Vancouver. 
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A vro 148 Demonstrated in Vancouver 
IN VANCOUVER recently, a versa­
tile new aircraft made the DC-3 ap­
pear obsolete - while officials of 
Pacific Western Airlines looked on. 

PWA were inspecting the 50-pas­
senger Hawker Siddeley Avro 748, 
a plane which has already replaced 
the DC-3 in a number of other air­
lines. 

As the aircraft climbed into the 
sunshine through the clouds, the 
pilot feathered one engine 9000 feet 
over Vancouver Island. The 748 flew 
15 minutes at 170 mph on one engine 
and Hawker Siddeley officials said 
the plane was fully operational. 

Hawker Siddeley claim that if any 
part of the aircraft were damaged, its 
job would be done by a neighbouring 
structure and the reduction of strength 
in that area would not exceed 20 
per-cent. 

PW A president, Dick Laidman, said 
the Avro 748 was the best plane he 
had seen and the airline might buy 
two and perhaps three aircraft, at a 
cost of a million dollars each. 

The actual plane used for demon­
stration purposes will fly the Queen 
on her tour of eastern Canada this 
summer. The interior, laid out for the 
Queen, is not luxurious. Eighteen seats 
are provided forward, behind a small 
galley. In the rear is a lounge fitted 
with a couch and four chairs around 
a folding table. 

The Queen has already ordered two 
prototypes. The plane demonstrated 
in Vancouver was diverted from a 
South American demonstration tour 
so that PW A officials could inspect 
it. It was then returned to England 
where Prince Phillip learned to fly it. 
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After demonstration and return of 
the aircraft, a Hawker Siddeley eco­
nomic expert will advise Pacific 
Wes-tern Airlines on how best to in­
corporate the plane into their fleet. 

Since January 1959, the Hawker 
Siddeley staff have hammered out the 
knotty problems of the 748 design. 
From its first flight in 1960 through 
its tropical trials in Spain and Cyprus 
in 61, to its final certification of air 
worthiness in 1962, the 748 has come 
a long way. 

With an ability to stop 700 feet 
after touching down on rough run­
ways, the aircraft could be a gre-at 
boon to the airline in the North. It has 
a 100-mile-an-hour edge in speed, car­
ries twice the payload of its pre­
cessor and has a range of 1000 miles. 

The flight compartment has been 
designed to make things easy for the 
pilot. Both pilots' seats are fully ad­
justable. The jump seat hinges either 
to accommodate a third crew member 
or provide a take-off seat for the 
cabin crew. 

Except for access to the flight com­
partment, all maintenance is done 
from outside the aircraft. Mechanics 
do not enter passenger quarters. 

The width of the fuselage is cons­
tant throughout the length of the 
passenger cabin. Therefore there is 
no reduction in the number of seats 
towards the rear of the plane. 

The plane also can fold its seats 
away, thus converting itself from pas­
senger to freighter in a matter of 
minutes. This, and other features, is 
expected to make the Hawker Sidde­
ley aircraft a good replacement for the 
DC-3 in short-haul airlines. 

The 748 has been extremely suc­
cessful overseas. Aerolineas Argenti­
nas have the Hawker Siddeley plane 
in use nine hours daily. Skyways 
Coach Air Limited, B.K.S., Air 
Transport Limited, and the Brazilian 
Air Force are using the 748 with 100 
per-cent regularity. 

Two versions are currently in pro­
duction: the Series 1 powered by two 
Rolls Royce Dart 6 engines, each of 
1700 static horse power; and Series 2 
with Dart 7 engines of 1910 static 
horse power. 
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BOEING 727 SHORT 
RANGE JET TRANSPORT 
GRACEFUL tri-rnotored Boeing 727 in maiden flight over a typical 
Pacific-coast area near Seattle, above left, and below. 

WORLD'S newest jet airliner, the 727, latest in the Boeing jetliner 
series pictured over Washington State February 9 during its maiden 
flight . Three Pratt & Whitney JT8D turbofan engines are mounted 
singly in pods on either side of the aft fuselage and in the tail cone. 

Maximum gross weight (ramp) .. 
Maximum takeoff weight 
Zero fuel weight .... 
Wing area 
Engines (3) ............... ....... .. . 
Design payload 
No. of passengers 

First c lass .... . ........... .. .... . 
T o urist......... .. ................... .. 

Cargo vo lume ....... ............ . 
Fuel capacity (U.S. gallons) .. .. ... 

B A SIC 

143 ,000 lbs. 
14 2,000 lb s. 
109 ,000 l b s. 
1650 s q . ft. 
P & W JT8D -1 
2 4,000 lbs. 

70 
11 4 
855 c u . ft. 
7000 

ALTERN A TE * 

153,000 lbs. 
152,000 lbs. 
109,000 lbs. 
1650 sq . ft. 
P & W JT8D-1 
2 4,000 lbs. 

70 . 
11 4 
8 55 cu. ft. 
7500 

*Includ e s mi n or a ircraft ch a n ges f or a ddition al rang e. 
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Jl\'STRUMENTED landings at JOO-ft . ceilings now possible in Trident . 

Low Visibility Operations 

Not Feasible Before Are 

Now Possible as Triplexed 

Autoflare System Provides 

Accuracy Beyond Normal 

Human Capability. 

TRIDENT'S Automatic Landing System 

STATISTICS show that almost 
half the major airline accidents 
occur during the final approach and 
landing. On average, one such acci­
dent will happen in every 150,000 
landings. 

So, taking the 33 principal air­
fields in Europe, where there are 
currently some 750,000 landings a 
year, the average expectation would 

be about five major landing acci­
dents within twelve months. 

Most of the landing accidents 
occur in conditions of good visi­
bility and are due to errors in 
height during the final approach 
and flare-out phase, caused by mis­
judgement or failure to control 
pitch attitude and airspeed. 

The Trident automatic landing 

system is designed to eliminate 
practically all such accidents. The 
system design is based on the air­
worthiness requirement that it 
must show itself to have a relia­
bility of not more than one failure 
in 10 million landings-a standard 
many times better than that 
achieved even by the most experi­
enced airline. 

BARBERS-pole indicators, here seen installed in a Dove aircraft, are 
part of the Para Visual Director system developed by Smiths Instruments 
for the Trident . Pilot has a compelling signal in pitch and yaw, enabling 
him to continue landing or to overshoot with duplex system disengaged. 

ENLARGED view of the flight controller punel as installed ip the 
Trident. Disposition of the controls is arranged to coincide as far as 
possible with position of the corresponding flight instruments on the 
instrument panel of the aircraft. 
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The Trident system has already 
shown itself to be capable of con­
trolling the aircraft during the 
approach and landing with a con­
sistency and accuracy well beyond 
human capability. 

Safety in automatic landing is 
achieved by the multiplexing of 
systems to obtain an acceptable 
standard of reliability. In the Tri­
dent both duplex and triplex sys­
tems are being made available and 
both can make a considerable con­
tribution to airline safety and 
regularity. 

In the duplex system an auto­
pilot has duplicated components 
with associated corn pu ters and 
radio receivers working in syn­
chronism. If one channel malfunc­
tion·s and thereby disagrees with 
the other, both are au tomati­
cally cut out leaving the pilot with 
his aircraft correctly trimmed to 
continue the landing or overshoot. 
For this reason the duplex system 
cannot be certificated for operation 
in visibilities in which the pilot is 
unable to see sufficiently to take 
over if the autopilots cut out. 

In the triplex system there are 
three autopilot channels working in 
svnchronism. If one malfunctions 
the remaining two will 'out-vote' 
and cut out the faulty system. A 
pilot would not, therefore, be re­
quired to take over during the ap­
proach and landing unless two auto­
pilots were to fail together. 

Since the Trident autopilot and 
contributory systems are triplexed, 
however, it can be shown that a 
double autopilot failure is not likely 
to occur more than once in 10 
million operations. 

The only ground aid required for 

the Trident system is a good I.L.S. 
installation with appropriate stand­
ards of reliability. Leader cables 
are not required and indeed a new 
I.L.S. localiser, recently developed, 
has shown itself to be as accurate as 
the leader cable in azimuth guid­
ance down to and along the runway. 

When the Trident goes into ser­
vice with BEA towards the end of 
1963 it will be equipped to the 
duplex level which will provide 
'autoflare' although not certified 
for 'autoland'. 'With autoflare the 
aircraft will carry out an automatic 
approach with the speed closely 
regulated by automatic throttle 
control, and will make an auto­
matic flare-out. The automatic vall 
and yan controls are disconnected 
and the pilot is concerned only with 
keeping the aircraft level and 
aligned with the runway. 

So, although 'autoflare' with the 
duplex system is not entirely auto­
matic, it may well bring about a 
useful reduction in acceptable 
weather minima. And, because it 
can perform with great accuracy 
the difficult height and speed con­
trol tasks of the approach and 
landing, it will certainly cut down 
the number of missed approaches 
and reduce the hazards in marginal 
weather conditions. 

Recent assessments of the Smiths 
P.V.D. (Para-Visual Director) have 
shown that the director informa­
tion to the human pilot is sufficient 
to enable him to continue the 
landing or to overshoot when the 
autopilot has cut out. 

This provides a third channel or 
means of controlling the aircraft 
which is independent of the duplex 
autopilot. When this system is 
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THE FIRST and second triple-engine jet Tridents 
standing outside the flight hangar at Hatfield, England. 

The Trident has a wing span of 89 ft. JO* ·while 
overall length is 114 ft. 9'. In a typical mixed-class 
configuration the Trident will carry 25 first-class and 
58 economy class passengers. Jlaximum high density 
capacity is 104 persons, sitting six abreast. The three 
Rolls-Royce RB163-1 Spey turbofans each produce 
10,400 lbs thrust on take-off. 

DOUBLE slotted flaps. Operation by hydraulic motors 
torque shafts and irreversible screwjacks is similar to 
the droop leading edge system. The screwjacks incorpo­
rate scrapers to remove ice from screw threads. A full 
scale hydraulic and flying control rig is being used for 
functional testing.fault analysis and endurance testing. 

FLIGHT control panel for the automatic system in the 
Trident is conveniently placed on the horizontal control panel 
between the first and second pilots, a position which makes it 
easy for the third pilot to monitor the landing procedure. 

LEADING edge droop. One of the high lift devices used on the Trident. It is operated 
by hydraulic motors via torque shafts and screwjacks. Protection is provided against 
asymmetric operation by simple mechanical circuits which cut off the drive motors. 
Photo shows the single wing fence, to be finally positioned on the dihedral line. 
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JANUARY English snow permitted high-speed taxying "bow-wave" trials on slush covered 
runway at Hatfield. Two-inch depth slush was no problem for this Trident says de Havilland. 

brought into use an aircraft fitted 
with the duplex system and P.V.D. 
should be able to operate safely in 
weather minima much below the 
limits in use today. 

It should be emphasised that the 
duplex system is capable of pro­
viding for both autoflare, as 
described above, or autoland-in 
which the whole landing operation 
is automatic, including guidance in 
azimuth and kicking off drift before 
touchdown. It therefore differs from 
the triplex system only in the 
minimum limits of visibility to 
which it can be certificated. 

\\Tith the introduction of the fully 
developed triplexed system for the 

Trident, in five or six years' time, 
forward visibility will not be a 
factor in the landing manoeuvre 
and the ability of the pilot to con­
trol the aircraft on the ground will 
set the limiting weather conditions. 
• The operator's choice between 

'autoflare' at a duplex level or 
'autoland' at a duplex or triplex 
level will be governed largely by 
the incidence of bad weather on the 
routes concerned. Either system, in 
the appropriate circumstances, can 
be expected to bring about a signi­
ficant saving in airline costs by a 
drastic reduction in delays, diver­
sions, cancellations and aircraft 
damage. ■ 

Flight Test Progress of Trident 
Short-Haul Triple-Engine Jet 
THE FIRST four De Havilland 
DH 121 Tridents have now com­
pleted over 500 flying hours in well 
over 300 flight tests, and one air­
craft G-ARPB has already estab­
lished an unofficial speed record. 

Hawker Siddeley's triple-engine 
jet-liner in Kovember unofficially 
broke the speed record between 
London and Rome-at an average 
speed of 575 mph, while on its way 
to Africa for tropical trials. The 930 
mile hop to Rome took 97 minutes. 
The official record at 566 mph is 
held by a two-seater Hawker 
Hunter. 

The Trident is the first of a new 
generation or short-haul jet airliners 
incorporating experience of the first 
five years of regular jet operations. 
It represents, in fact, a develop­
ment of the rear-mounted turbojet 
ideas introduced by Sud-Aviation 
in the success£ ul Caravelle. 

Power plant of the new aircraft 
consists of three Rolls-Royce 
RB163-1 Spey turbofans. 

The "Autoflare" automatic land­
ing system with which the Tridents 
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are being equipped is said to be the 
closest approach yet to a true all­
weather transportation system. 

Smiths Aviation Division's 
"autoland" system, from which the 
"Autoflare" has been developed, is 
presently in use on RAF strategic 
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bombers. All-out attempts at true 
reliability in this system have re­
sulted in a development of triplica­
tion of all system components. 

Autoflare permits full instrument 
landings at 100-foot ceilings and 
one-quarter mile visibility instead 
of the ILS maximum standards of 
200-foot ceilings with one-mile visi­
bility as at present. 

The first flight of aircraft LG­
ARP A was preceded by thorough 
investigations using an electronic 
flight and systems simulator. This 
simulator was coupled to an ana­
logue computer into which had 
been fed the estimated aerodynamic 
characteristics. As a result of this, 
a number of modifications were 
made to the control system and 
many hours of test flying were 
saved. From the first flight, han­
dling and control have been much 
better than is usually the case with 
a new aircraft. 

On the aircraft, the undercarriage 
gives a rather hard ride, when 
taxying, due to bending forces act­
ing on the oleo. A lever suspension 
svstem to cure this has been de­
srgned for . incorporation on the 
existing undercarriage and will be 
installed on the aircraft early in 
1963. 

Since its first flight on January 9, 
1962 LG-ARPA has been use::! 
principally to investigate handling 
and performance, and to deter­
mine the precise configuration of 
the wing and its moving surfaces. 
Much time has been devoted to the 
attainment of good and safe flying 
characteristics at and near the stall. 

The flight range covered has been 
from stalling speed to indicated air 
speeds and Mach numbers of 340 
knots and 0.90 respectively. Within 
this range the original wing profiles 
have been confirmed as satisfactory, 
although modifications to the range 
of movement and span of the lead­
ing-edge devices, and to the shape 
of the slat on the double slotted 
flaps have been called for. 

Trim changes due to Mach Num­
ber, air brakes, flaps, etc. have all 
been small. Investigation of wing­
fence size and position, have now 
been finalized on the third Trident, 
G-ARPC, and shows that the in­
board fence, originally put on the 
aircraft as a precautionary meas­
ure, can be removed (with a con­
sequent reduction in drag). 

G-ARPA has now started the 
flutter test programme. A hydraulic 
vibration exciter has been installed 
in the nose and the behaviour of the 

(Continued on page 35) 
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1 Paris and Canada's 

Aerospace Capability 
(Continued from page 15) 

faithfully simulate supersonic flight 
conditions, sophisticated naviga­
tional devices, extremely accurate 
radar and fire-control systems, 
equipment for reliable ground-test­
ing of airborne electronic systems, 
and many others. 

"Hydraulic equipment plays a 
vita! role in the over-all operation 
of today's modern aircraft. Cana­
dian industrv has made its mark in 
this field, p~oducing landing gear 
and actuators of various kinds for 
supersonic interceptors, as well as 
developing specialized landing gear 
for Canadian-designed short take­
off and landing aircraft. 

"Canadian industry also manu­
factures a host of accessories and 

• related equipment, from aircraft 
seats to fuel cells, from commercial 
airline galleys to ground support 
equipment, from aircraft tires to 
parachutes. 

"A recently developed accessory 
of parti c ular interest is the 
"tumbling airfoil", a foam plastic 
container designed for safe free-fall 
delivery of packages from an air­
craft to the ground. 

"As indicated by the outstand­
ing! y successful .-\louette, Canada's 
aeronautical industry has entered 
the newest field of scientific activity, 
the exploration of space. Other 
examples of Canadian achievement 
in this field include the Black Brant 

Trident's Test Program 
(Continued From page 20) 

aircraft is telemetered to the 
ground for recording and analysis. 
On a trial run, this equipment 
worked well over the entire re­
quired frequency range, and an­
other exciter is now being installed 
in the tail. The aircraft will resume 
its flight test programme l_ater this 
month. During the tests the flight 
boundary will be extended up to 
450 knots IAS and 0.95 IMN. 

Aircraft 2.G-ARPB first flew on 
Mav 20th, 1962 and has been used 
for ;ystems and engineering devel­
opment work. The work has in­
cluded calibration of the radio, 
assessment of cockpit lighting, 
measurements of cabin noise levels, 
air conditioning tests, and function­
ing of the various systems and their 
components. The first Smiths 
S.E.P.5. auto pilot installation was 
made on this aircraft, and much of 

series of solid-fuel sounding rockets, 
and the Martlet research missile. 

"Aircraft designed and built in 
Canada fly over every continent 
under every conceivable conditior., 
from the tropics to the polar zones. 
Specialized Canadian airborne 
equipment, such as navigational 
systems, are in widespread use 
throughout the world. 

"As Canada's aviation industrv 
continues to grow, its contribution"s 
to international aeronautics will 
steadily increase." 

Fashions By Air (Continued from page 29) 

in our opinion, is maximum effi­
ciency, and we feel that CPA must 
be complimented for the clean man­
ner and efficient way they handled 
this shipment." 

~ \ 
t( :\ 
{ . 

READY for delivery to consignees in 
J,fontreal, racks of garment bags are momen­
tarily stored in CPA' s air freight warehouse 
at Dorval, where employee inspects shipment. 

WINGS IN SPACE/ JUNE, 1963 

Airborne fashions from the 
Orient are only part of the garment 
bag story. CPA's Super DC-8's 
linking 12 countries and territories, 
are equipped to transport fashions 
of all kinds between Canada and a 
wide variety of ports of call. 

For example, the airline recently 
airlifted an 8,000-pound shipment 
of fashionable rain coats from 
Amsterdam to Vancouver. A few 
weeks ago, a collection of first-run 
Italian fashions sped across the 
Atlantic from Rome to Montreal 
for distribution to outlets in East­
ern Canada. 

One thing is certain. With the 
development of CPA as an inter­
national fashion courier, the air­
line's cargo handlers will speak with 
more authority when the missus 
asks, "Do you really thinks this 
suits me? Are you sure its the 
latest style ? 

the flying has been devoted to 
development work on this. This is 
the first Trident to be fitted with 
an auxiliary power unit (A.P.U.). 

G-ARPB was prepared for trop­
ical trials and flew to Khartoum 
early in November at which time 
the speed record noted above was 
made. 

Aircraft 3.G-ARPC first flew on 
August 25 th, 1962 and after a few 
check flights, went to Farnborough 
for the period of the S. B .. -\.C. Show. 
The daily punctual appearance of 
these three development aircraft 
demonstrated the reliability of the 
type. This third aircraft is now 
completing the low-speed handling 
work initiated on G-ARPA, after 
which it will be used to investigate 
high-speed handling characteristics 
and to make routine performance 
measurements with final produc­
tion-standard engines (to be fitted 
by the end of October). 

Aircraft 4.G-ARPD will be used 
for Trident IE development, and 
flew for the first time the end of 
November, 1962. It is fitted with 
leading-edge high-lift devices more 
advanced than those on the B.E.A. 
aircraft. These devices, together 
with additional engine thrust and a 
slight increase in wing span, give 
the Trident IE the required airfield 
performance at its higher take-off 
weights, and enable the aircraft to 
operate over stage lengths nearly 
double those required by B.E.A. 

LOADING garment bags into CP Express 
trucks for de! ivery to downtown consignees. 
Note bags remain on hangars from time they 
leave aircraft to completion of delivery. 
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THE DH-125 business executive jet­
liner - a twin turbojet designed for 
speeds up to 500 mph and a range of 
I, 700 statute miles - makes its Can­
adian debut at Montreal International 
Airport in September at a presenta­
tion being held by Timmins Aviation 
Limited. 

In Canada for a two-week period, 
the aircraft will be flown across the 
country to various cities to demons­
trate it to interested Canadian corp­
orations. Now in production, first 
delivery of the DH-125 will be made 
later this year. 

One of several small jets suitable 
for corporate use now becoming avail­
able, the DH-125 is said to offer for 
the firs,t time all the advantages of jet 
flight at operating costs less than 
many piston-engined business air­
craft. 

Another outstanding feature of the 
DH-125 is the combination of high 
speed and ability to land on second­
ary, unpaved airstrips not used in 
scheduled airline flights . 

Performance of this kind, and low 
cost, are considered the main selling 
points that make it particularly advan­
tageous for Canadian business opera­
tions. 

The DH-125 has close to 2,000 
hours of flight experience to date. Fa­
tigue and pressure tests on the fuse­
lage have withstood an equivalent of 
50 years of corporate flying without 
evidence of failure. The airplane is 
designed in accordance with the 
principals of fail-safe design philo­
sophy. 
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Versatile New DH-125 
The latest Airliner standards, in 

basic conception and design detail, 
not only ensure reliable travel but also 
afford the full amenities of a quiet 
boardroom, office or lounge, while 
travelling at eight miles a minute. 

The aft-engine position and forward 
entrance have several advantages. Lug­
gage is stowed when going aboard. 
The crew's movements before de­
parture need not intrude into the 
passenger cabin. 

There is a wide choice of furnishing 
arrangements, each providing gener­
ous comfort and free movement. 

The recessed aisle, unencumbered 
by wing structure, gives plenty of 
headroom and makes the seats easily 
accessible. The six large windows on 
each side, the diffused lighting and 
the personal ventilation control make 
every seat position excellent. 

Air conditioning is complete and 
automatic. Sea-level air pressure is 
maintained up to 21,000 feet, and 

Principal Performance Data 

even at 36,000 feet the "cabin alti­
tude" is less than 7,000 feet. Air 
temperature remains equable whether 
flying in the tropics or in the arctic. 

Baggage space forward and ward­
robes aft are accessible during flight. 
Refreshments can be served from the 
galley, near the flight deck. The lava­
tory, located behind the passenger 
accommodation, is elegantly appoint­
ed, with running water. 

The DH 125 has been designed for 
versatility of use and for adaptation 
when in service. Listed are some of 
the roles which have been studied and 
which are considered to be practical: 

Military and naval communications 
aircraft. Troop carrier for 12 men. 
Casualty evacuation aircraft. Photo­
graphic survey aircraft. Pilot trainer. 
Advanced navigational trainer. Ground­
aid calibration aircraft. 

Conversion from one role to an­
other is straightforward and call for 
no alteration in the basic structure. 

All engines take-off distance to 35 ft., 10,67 m. 
B.C.A.R. take-off field length 

3,000 ft., 915 m. 
4,360 ft., 1329 m. 

*Landing distance from 50 ft., 15,25 m. 
*B.C.A.R. landing field length 

2,300 ft., 701 m. 
4,000 ft., 1219 m. 

*At typical landing weight with reserves and full payload. 

Maximum speed at 25,000 ft., 7630 m. 

Still-Air Range with 1,230 lb., 560 kg., payload and 
zero reserves 

500 m.p.h., 805 km/h. 

1,900 st. miles, 3050 km 

WINGS IN SPACE/ AUGUST-SEPTEMBER, 1964 
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PRODUCTION LINE of the DH-125 Twin-Jet is at the Hawker Siddeley 
factory at Chester, England. 25 such are scheduled for completion in 1964. 

Executive Jet Now In Canada 
Production of the DH-125, which 

is powered by two side-mounted Bris­
tol Siddeley Viper 521 engines, is 
well-underway. The Viper engine has 
been proven through over 300,000 
hours of service, and it holds the 
world's altitude record for light air­
craft at 50,818 ft. 

A design innovation of the DH-
125's Viper engine is an arrangement 
of steel blades in front of the com­
pressor to prevent power failure 
should the plane encounter flocks of 
birds. 

Timmins Aviation Limited, the ex­
clusive sales agent and service repre­
sentatives in the civil market in 
Canada for the DH. 125, has ordered 
three of these jet powered executive 
aircraft for delivery in 1964. One 
DH. 125 has been sold to a large 
Canadian construction company for 

Principal Dimensions and Weights 

Maximum take-off weight 
Maximum landing .weight 
Maximum zero-fuel weight 

Span 
Overall length 
Overall height 
Gross wing area 

Engine type 

Static thrust per engine (LS.A., S.L.) 

Wing loading 

Thrust/weight ratio 
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executive travel, another aircraft will 
be used as a demonstrator and the 
third aircraft is reserved for a promi­
nent executive in industry. 

Timmins offers custom-designed 
interiors for the aircraft, which ac­
comodates four or six passengers in 
the executive version, eight with air­
line standards or 12 with utility seat­
ing. Incidentally, the firm is a specia­
list in the relatively-exclusive field of 
aircraft interior design and installa­
tion. Instrumentation and electronics 
to custom design will also be installed 
by the company. 

(About a year ago, Timmins fa­
bricated and installed the first exe­
cutive interior for the British-built 
DH-125 in a display mock-up, which 
then ,travelled to various air shows 
around the world. The company hopes 
its experience from this work will 

19,000 lb. , 8640 kg. 
17,500 lb., 7950 kg. 
11 ,900lb., 5400 kg. 

47 ft., /4,32 m. 
47 ft. 5 ins. 14,45 m. 
16 ft. , 4,88 m. 
353 sq. ft., 32,8 sq. m. 

2 :< Bristol Siddeley 
Viper 520 

3,000 lb., 1361 kg. 

53 ·8 lb./sq . ft., 
263,5 kg/sq. m. 

0·316 

help give it the lead to compete suc­
cessfull y for contracts to install inte­
riors and instrumentation for DH­
l 25s in the large American market) . 

Approximate amount of Timmins' 
electronics and interior work of the 
total cost of the $800,000-odd air­
craft is about 25 percent. 

Timmins holds the exclusive sales 
and service representation in this 
country. It offers complete mainte­
nance and servicing of operational 
aircraft, as well as lease and manage­
ment. 

With headquarters at Montreal In­
ternational Airport, Timmins also has 
offices at Toronto, Edmonton and 
Calgary. ■ 

AN ARTIST'S conception of the DH-125 
interior similar to the mock-up display 
which Timmins has been demonstrating 
for over a year, across Canada. 
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THREE SIDES TO IT 

The Avro Atlantic 
T HE FIRST <lelta wing airliner in 

the worl<l has bee n announce<l in 
proposal form by A. V. Roe & Com­
pany Limite<l of Manchester. The air­
liner, to be known as the ·'Atl antic·•, 
is base<l on the <lesign of the Avro 
Vulcan <lelta bomber, an<l acco r<ling to 
Avro will fly non-stop Lon<lon to New 
York with ease, in between fi. \'e an<l six 
hours. Cruising speed will be some­
thing o\'er 600 mph at 40,000 feet, 
while passenger carry ing capacity will 
range from 90 to l l 5 passenge rs. 

The Atlantic will be powere<l by 
four turbojet engines ( the Vulcan has 
four Bristol Olympus turboj ets in the 
production version ), presumably of 
the most a<l\'ance<l type available when 
an<l if the aircr;1ft proceeds beyond the 
proposal stage. Avro is promising de­
li\'ery in 1958 if a reasonable produc­
tion order is received soon. 

Low operating costs will be an at­
tractive feature of the Atlantic, Avro 
claims. T :1king the North Atlantic 
route as an example, the <lirect operat­
ing costs, as computed by the SBAC 
method ( 1953), will vary between 8 
and 12 cents per long ton / statute 
mile, according to wind allowances, 
and ;1bout one cent per passenger stat­
ute mile. Block times, dependent on 
pre\·ailing winds. will be some 61. ~ to 
7 hours westbound and 5 to 51 i hours 
eastbound. 

Dimensionally. the propose<l airliner 
will be large. It will have a span of 
121 feet. a length of 145 feet, and a 
fuselage diameter of 12.5 feet. Maxi­
mum gross take-off weight will ap­
proximate 200,000 lbs. Payload, which 

August, 1953 

will natural! y va ry with route an<l 
stage <listance, will range from 20,000 
lbs. to 45,000 lbs. 

All fuel will be ca rried in flexible 
fuel tanks within the wing outboard 
of the engines, and normally the fuel 
on one side of the aircraft will be used 
by the engines on that side. However 
it will be possible to supply any engine 
from any tank or combination of 
tanks. The engines themselves will be 
completely buried, in pairs, at the 
wing roots. They will be mounted in 
fireproof compartments and will be 
accessible from beneath the aircraft. 

Each of the two main wheel units 
will be fitte<l with a multi-wheeled 
bogie and a single shock-absorbing strut. 
When retracted, they will be com­
pletely enclosed within the wing. The 
steerable nosewheel will be retracted 
into a non-p ressurized compartment 
within the fuselage lines. The hydrau-

lie braking system will incorporate 
Maxaret units, which permit the appli­
cation of full braking power without 
wheel-locking. 

The Atlantic will be a\'ailable in 
three variants-basic. luxury, and tour­
ist. All versio ns will be standardized 
in the following respects: the flight 
deck, which has stations for captain, 
first officer, an<l navigator i radio oper­
ator; the freight loading door on the 
starboard si<le of the front fuselage; 
the entrance door for passengers; the 
underfloor baggage holds; the emerg­
ency exits; the location of the galley. 
bar, lounge. and toilet facilities; seat 
pitching ( other than in the "high den­
sity'' version. which has se::its for 139 
passengers) an<l win<low pitching. 

The basic version is so laid out that 
94 passengers m::iy be accommodated 
in three compartments. The forward 
cabin will ha\'e seats for 2-L the centre 
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BAC ONE ELEVEN short-haul prototype, seen making a low pass over 
British Aircraft Corporation's flight test airfield at Wisley, Surrey, crashed 
with the loss of the test crew of seven late last month. It was the only aircraft 
flying. The second aircraft is due to fly this month. 

• 
ROLL OUT of the Lockheed C-141A Starlifter, designed for military and civil 
operation. Span of the aircraft is 160 ft; power is provided by four P & W 
fan-jets giving a total of 84,000 lb of thrust. 

Nevv Aircraft 
making nevvs 

ONE ELEVEN designer Arthur Sum­
mers . 

DOUGLAS DC-9 mock-up gets once over from C. H. 
Ruby (left) president of the Air Line Pilots Association. 
With him is P. S. Patten, company test pilot. DH Canada 
has begun cutting metal for components of the aircraft. 

UOEING 727 is on a round-the-world demonstration tour 
having visited Montreal and Ottawa in the early stages. 
Type has logged more than 800 hours, and first airline 
deliveries were scheduled for late last month. 
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Piper Twin-Stinson, which first flew 
in March, 1952. At that time, Piper 
was aiming at a target price of less 
than $25,000 (in the U.S.). However, 
rising costs, plus such factors as the 
adoption of all-metal construction 
throughout and the use of more power­
ful engines than originally installed in 
the prototype, have resulted in a some­
what higher price, described by Piper 
as "in the $30,000 class". 

In spite of this increased figure, it 
would still appear that Piper is offer­
ing potential customers a genuine 
bargain. Basically, this price buys an 
airplane which can carry four persons 
over 600 miles at cruising speed of 170 
mph at optimum altitude. The range 
can be stretched to over 850 miles, 
by using 45% power and £lying at 
14,500 feet (giving a true air speed 
of over 130 mph). 

The Apache is to be offered in three 
models: a Standard, which will have 
no radio equipment and will be avail­
able for those who wish to make their 
own special radio equipment installa­
tions; a Custom, which will be fitted 
with a Lear ADF, a Narco Omnigator, 
and a Narco Simplexer-a combination 
which will provide one LF receiver 
and ADF; two VHF receivers, one 
with omni and the other with a tuning 
frequency locater; two VHF transmit­
ters with a total of 20 channels; a 
marker beacon receiver, and an ILS 
runway localizer feature. The third 
model, the Super Custom, will have 
similar radio equipment plus an auto-­
pilot installation. 

Standard equipment includes Hart­
zell constant speed, controllable full­
feathering propellers, flight instru­
ments, artificial horizon and direc­
tional gyro, T & B, generator, and 
Southwind 18,000 BTU heater. 

Vital Statistics: Powered by two Ly­
coming 0-320 engines each developing 
150 hp @ 2700 rpm @ SL for take­
off; gross weight, 3,500 lbs.; empty 
weight (Custom model), 2,158 lbs.; 
useful load, 1,342 lbs.; fuel cap., 72 
U.S. gals.; baggage cap., over 25 cu. 
ft. and 200 lbs.; wing area, 204 sq. ft.; 
span, 37 ft.; length, 27.l ft.; height, 
9.5 ft.; power loading, 11.7 lbs./hp; 
wing loading, 17.2 lbs. psf; max. 
speed, full throttle, SL, 182 mph; rate 
of climb, SL, max. gross, 1350 fpm; 
SE rate of climb, max. gross, SL, 225 
fpm. 

January, 1954 
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Fairchild's Jet Transport ! 
Latest paper airplane lo be en­

tered in the jet transport sweep­
stakes is a design proposal from the 
Aircraft Division of Fairchild Engine 
& Aircraft Corp., Hagerstown. Mary­
land. 

Fairchild's proposed jet transport 
is a futuristic looking design featur­
ing what the company describes as 
a "cusp" wing (cusp is defined by 
Webster's as a pointed end, apex, 
peak; especially a pointed end, part. 
or projection formed by converging 
curves. In architectural circles, it is 
used to describe a triangular proec­
tion from the intrados of an arch). 

At first glance, this cusp wing 
bears a passing resemblance to the 
so-called "crescent" wing used on 
the Handley Page Victor. However, 
the crescent is a combination of the 
swept (inner section) and straight 
wings ( outer section). whereas the 
cusp features design characteristics 
of the delta (inner section) and the 
swept (outer section) wings. 

The Fairchild M-186 is a private 
venture and is one of two projects 
in the planning stage at Fairchild. 
Another design. currently classified, 
is for a turboprop military aircraft 
planned for operation from unim­
proved fields. 

A preview of th 

sented to air line representatives in ~ 
New York in mid-November by Fair- '• 
child's chief design engineer, Walter ~ 
fy~~ \ 

Mr. Tydon described the aircraft ~ 
as a high wing jet transport which \ 
would be powered by two Wright :■ 
J-67 turbojets, which would enable ■: 
it to cruise at 570 mph. The thrust 1

1 

of the J-67 was estimated at 12,000 ~ 
lbs. 

The M-186 would normally carry 
a crew of three and 44 passengers. 
with provisions for navigator and 
radio operator. High density seat­
ing would permit carriage of up to 
64 passengers. 

The flight deck features a side 
bubble canopy for maximum crew 
visibility. APS-42 search radar 
would also be carried. The design 
calls for easy conversion to freight 
operations. The "beaver-tail" doors 
in the fuselage rear would be use­
ful in this respect, as would the 
48-inch truck level fuselage floor. 

According to estimated perform­
ance figures, this airliner will take 
off at normal gross weight of 75.00C 
lbs. within 2,600 ft. over a 50-foo'. 
obstacle, and land in 2,500 ft. 

The M-186 has a span of 100 ft.· 
length, 98 ft. 7 in.; height, 31 ft 
8 in. Cargo version will have c 
35,000 lbs payload. 
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,,h~,. AIR LINE TRENDS its domestic and overseas routes. Ac­
commodation for freight was provided 
on all flights and the extent of the 
airline's capacity was demonstrated by 
the February carriage of emergency 
Red Cross flood relief supplies from 
all Canadian stations to Montreal for 
overseas forwarding. In a matter of 
days TCA moved 135,000 pounds of 
such aid without delay or incon­
venience to the travelling public. 

TCA Profit 
The operation of TCA during 1953 

resulted in a net surplus of $256,230 
after taxes, it was reported during 
March when Rt. Hon. C. D. Howe, 
Minister of Trade & Commerce, 
tabled the company's report rn the 
House of Commons. 

The report, signed by G. R. Mc­
Gregor, president of the company, 
showed operating revenues amounting 
to $62,236,564, an increase of 13% 
over 1952. However, operating ex­
penses totalled $61,433,700, an increase 
of 16%. 

A total of 1,307,810 passengers were 
carried, 15% more than in the previous 
year, resulting in revenues of $48,-
242,942. Mail revenues were $7,786,119, 
an increase of 1 ~~ over 1952, while 
the volume of mail carried increased 
by 11 %- Air express and air freight 
revenues totalled $3,673,440, an In­

crease of 9;c, while commodity ton 
mileage was up by 12~~ -

The company's surplus of $256,230 
was $551,649 less than 1952 net in­
come. Mr. McGregor said this reduc­
tion was attributable to higher costs 
and to development expenses for 
which there was no compensating 
revenue in the period under review. 
TCA made provision for income taxes 
of $300,000. 

The company payroll rose by $3,-
605,892, reflecting higher wage rates 
and the employment of additional staff 
required by the growth of traffic. 
There was an increase of 14% in 
staff, which generally corresponded 
with a 15% increase in revenue ton 
miles flown. At year's end, the com­
pany had 7,072 employees. 

The air line offered an increase of 
23% in available seat miles and 
provided service in excess of the in­
creased demand even during periods 
of peak traffic. In all, TCA planes 
flew a total of 31,737,638 miles. At 
year end TCA routes totalled 9,916 
miles in North America and 9,078 
miles overseas. 

Mr. McGregor pointed out that once 
again there had been no increase in 
the cost of air transportation in Can­
ada. TCA's passenger fares have re­
mained virtually unchanged since 
1947, in marked contrast with the 
general price trend of other services 
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and commodities. Flight performance 
was maintained at a high level, with 
85% of flights operating on time or 
within half an hour of scheduk. 
Ninety-six percent of scheduled flight 
mileage was completed. 

The carriage of "all-up" mail, up 
to one ounce letter weight, inaugurated 
by the Post Office Department in 
1948, continued in 1953. The 5,373,841 
ton miles of mail flown in 1953 estab­
lished a new record. Aggregate mail 
pay, on the other hand, was almo,t 
unchanged under contract and unit 
payment per mail ton mile again de­
creased, as it has done steadily since 
1947. 

Mr. McGregor reported that during 
the year, TCA carried 7,947,113 ton 
miles of air express and air freight on 

Speaking of the financial prospect5 
for the current year, Mr. McGregor 
pointed out the air line is in a transi­
tional period of expensive fleet ex­
pansion inrnlving many related ex­
penses. Since much of this expense is 
not immedia,ely offset by increased 
earnings, it is to be expected that 
1954 net results will not be as satis­
factory as has been the case in recent 
years. It is also the case that the 
average rate of return per passenger 

BOEING MEANS BUSINESS: A private investment of $15,000,000 is represented 
by this jet transport, shown in an advanced state of prototype construction at 
the plant of Boeing Airplane Co., Seattle, Wash. Powered by four P & W J-57's 
the Boeing transport has an all-up weight of 190,000 lbs., a span of 130 ft., and~ 
length of 128 ft. Design cruising speed is 550 mph, while capacity will be between 
80 and 150 passengers. Model below shows how completed aircraft will appear. 
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AIR LINE TRENDS 
erator for a number of yc;1r.~ prior to 
joining the air line; First Oflicer D. 
W. Guthrie, co-pilot; Louis Penner, 
steward; Miss M. L. Quinney, steward· 
ess- Pilot of the Harvard was Pilot 
Officer Thomas Thorrat, an RAF 
student training under the RCAF's 
NATO training scheme. Included in 
the passenger list were T . M. (Pat) 
Reid and his wife (see "Names in the 
News"). 

New QCA Subsidy 
Latest development in B.C. av1at10n 

is approval by the Federal Government 
of an ad<litional subsidy of $80,000 for 
Queen Charlotte Airlines. This sum 
is additional to the $125,000 granted 
to the air line last year by the Gov­
ernment. So far as is known, QCA 
is the only Canadian air ca rrier ever 
to get a direct government subsidy. 

Confirmation of reports that QCA 
was to receive this additio nal financia l 
assistance, came when Commons was 
<liscussing supplementary estimates, 
among which was included the sum 
of $80,000 earmarked for QCA. Ac­
cording to Transport :'v[inister Lionel 
Chevrier, it was necessary to provi<le 
assistance so tha,c QCA could continue 
to operate such essen tial services as the 
one from Vancouver to the Alert Bay­
Minstrel Island-Sullivan's Bay area. 

Coiiision at Moose Jaw 
No findings have yet been made 

public on the cause of the mid-air col­
lision over Moose Jaw of a TCA 
North Star and an RCAF Harvard, 
April 9, about 10.15 a.m., which 
brought death to 37 persons. The ac­
cident also brought to an end TCA's 
safety record of more than three bil­
lion passenger miles without a fa tality . 

Though many were quick to blame 
the Harvard pilot for the collision, it 
seems likely that both civil and mili­
tary investigacors will have difficulty 
fixing the responsibility. Eyewitnesses 
to the actual collision seem to be non­
existent, making the job even more 
formidable. 

Weather was apparently not a factor, 
being clear and sunn y. The North 
Star ( Flight 9, several hours late), was 
tiying westbound on Green .-\irway I. 
Since it was en route to Calgary from 
Regina, which is about 45 miles east 
of Moose Jaw, the airliner would have 
undoubtedly been a~ cruising altitude. 
vVestbound Right on a Green airway 
calls for the maintaining of an even 
altituJe ( 2.000, 4,000, 6.000 ft . as!. 
etc.). 

The Harvard. according to eyewit­
ness reports. which appear to have 
been frequently in conflict. was flying 
northeast. This would indicate that 
the trainer was crossing- the airway, 
and since the rules of the air require 
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that an airway be crossed at an angle 
of not less than 45 °, it would seem 
that insofar as direction of flight was 
concerned, the Harvard pilot was not 
contravening any civil air regulations. 

Under these circumstances, the North 
Star ostensibly had the right-of-way 
since, according to Air Regulations, 
"when two aircraft are on converging 
courses at approximately the same alti· 
tude, the aircraft that has the other 
on its right shall give way." At the 
same time, Air Regulations also say 
that " the aircraft that has the right­
of-way shall maintain its course and 

.. 

Comet Setback 
The possibility of Comer I's being 

returned to passenger service with 
BOAC appears remote unless some 
clear-cut explanation is found for the 
three crashes in which the world's first 

EVOLUTION OF A JET TRANSPORT: Models illustrate some of the stages through 
which Boeing design studies led when considering layouts for gas turbine powered 
transports. Left is the Model 367-60, a gull-wing, turboprop design which utilized 
the C-97 fuselage and empennage; centre is Model 367-64, which also used the 
C-97 fuselage. It featured pod-mounted turbojets, swept wings and tail surfaces. 
Right is the final choice, the Boeing Stratoliner, soon to fly. 

speed, but nothing in this Part shall 
relieve the pilot-in-command of an air­
craft from the responsibility of taking 
such action as will best avert colli-
• " S!On. 

The casualty list comprised 26 
revenue passengers, four of the air­
liner's crew, the Harvard pilot, fi\·e 
TCA employees travelling on passes. 
and a woman who was working in the 
house which was demolished by fire 
and collision as a result of falling 
wreckage. 

Among those dead are : Captain 
fan H. Bell, veteran pilot from Van­
couver who had been flying with 
TCA for 14 years, and had been a 
commercial pilot and tiying school op-

jet airliner has been involved in less 
than a year. 

The aircraEt has not only been wi1 It­
drawn from service with BOAC, h11r 
also had its C of A suspended by I he 
British Air Registration Board. Bodi 
flight and ground tests are being car ­
ried out with the greatest possible ur­
gency to trace the sequence of evc111s. 
mechanical failure, or structural wc,1k • 
nesses which might be the cause of I he 
accidents. the most recent of whi,·h 
occurred on April 8. 

This third crash took place just I Ii 
<lays after the Comets had been re · 
turned to service following their 
grounding as a result of an earlier, and 
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DOUGLAS DC-9 PROPOSED: An advanced short / medium range jet transport is 
being offered by the Douglas Aircraft Co. for operation in 1963. Powered by four 
P & W turbofan engines known as the Model JTFI 0A-1, the new aircraft will carry 
68 first class or 92 coach class passengers over short to medium ranges at speeds 
and comfort comparable to the larger DC-8. The powerplant is being designed 
specially for the DC-9. 

Aeronautics Act, Air Regulations and 
Yarious and sundry A TB orders, rules 
and directions. 

Although the Board found that 
breaches of the regulations had been 
committeed, it decided to reinstate the 
licenses following assurances by World 
Wide counsel John M. Schlesinger and 
Paul E. Lafontaine that they would 
operate the company by proxy. 

In its decision, the Board rapped the 
company's behaYior, pointing out that 
the ... "evidence has shown a course 
of conduct by the Licensee which the 
Board considers most reprehensible.'' 

Tariff Item 440r 
The Minister of Finance has direc­

ted the Tariff Board to look into. 
among other items, tariff item 440r 
insofar as it relates to radios for na\'i­
gation and air traffic communic:ation. 
No date has yet been set for the hear­
mg. 

Comet Service Upped 
As of June 16, BOAC has schedul­

ed an extra weekly Montreal-to-London 
Comet flight. The new service opera­
tes every Tuesday from Dorval Air­
port, and supplements the ex1st111g 
once-weekly Comet which departs on 
Saturdays. 

Block That CPA! 
TCA President Gordon McGregor 

says parliament should block anv fur-

7 (1 

ther encroachments bv CPA into . , 

TCA's transcontinental business . 
Testifying before the Commons rail­

way committee May 7, three days after 
CPA began its VancouYer-Montreal 
service, Mr. McGregor dropped a hint 
that TCA will go into the red if CPA 
gets any more franchises in compe­
tition with TCA. 

"I hope that the effect of this com­
petition will be outgrown by TCA and 
that it will not be continued to the 
point where we will ha\'e an unsatis­
factory financial situation.'' the TCA 
president said. 

He said TCA has been approached 
to buy supersonic jct passenger planes 
which would have a speed of 1800 
miles an hour and cost $1 l million 
each. 

Rut the appearance of new types 
o( aircraft poses tinancial problems 
for TCA. he said. The present fleet 
should be adequate to handle compe­
tition for only six years. 

Integration at CPA 
CPR ticket office staffers 111 pnn­

cipals cities across Canada have gone 
into uniform to stress the fact that be­
sides selling railway tickets they also 
sell steamship an<l airline tickets and 
make reservations at the company's 15 
hotels and resort-hotels across Canada. 

Uniformed staffs are to be founci 
in city ticket offices in Montreal , To­
ronto, Hamilton, V.linnipeg. \'ar,cou-

Yer anJ Victoria. In addition, uni­
formed personnel greet the travelling 
public at CP ticket offices in Toronto's 
Royal York HoteL and Hotel Van­
cou\·er. 

Integration of all aYailable passen­
ger services in terms of service at 
point of sale has been emphasized re­
cently by Canadian Pacific's inaugura­
tion of daily Canadian Empress flights 
by Britannia aircraft linking Mont­
real, Toronto, Winnipeg and Vancou­
ver. 

ATB Orders 
APPROVALS 

Class 3 Irregular Specific Point: 
•Addition of Lac A]banel to existing service 

from Roberva l, P.Q., serving Montreal La 
Tuque, Nictchequon, Fort Chimo, Chibou­
g-amau, Chute des Passes, Hopes Ad,·ance 
Bay, P.Q., and Frobisher, Baffin Island, 
N.W.T.; Nordair Ltd. 

•Between Hamilton, Oakville and Toronto. 
Ont.; Group C Rotating Wing; Hamilton 
Helicopters Ltd. 

•Addition of Old Crow, Y.T., to existing 
service between Dawson and Stewart .River. 
Y.T .; Connelly-Dawson Airways Ltd. 

•Addition of Paint Hill s, P.Q., to e."isting 
service from Moosonee, Ont., sen1ing Rupert 
House, Eastmain, Factory River, Fort George, 
Great Wha le River, Richmond Gulf, Port 
Harrison . Provungnituk, P.Q.; Timmins, South 
Porcupine, Albany Post. Attawapiskat, Winisk, 
Fort Severn, Cape Henrietta Maria, PorQuois 
Airport (Nellie Lake), Ont.; Austin Airways 
Ltd. 

Class 4 Charter: 
•From Mayo, Y.T.; Group C; Connelly­

Dawson Airways Ltd. 
•From Penticton, B.C.; Group C; Penticton 

Air Charter Service. 
•From South Porcupine. Ont.; Group C; 

Georgian Bay Airways Ltd. 
•From Fort St. James, B.C.; Group C; 

Northern Mountain Airlines. 
•From Prince George, B.C.; Group C 

Rotating Wing; Highland Helicopters Ltd. 
•From Moncton, N.B.: Group B in addi­

tion to existing Group C; MacDonald Flying 
Service. 

•From Vernon, B.C.: Group C: Triway Air 
Sen·ices. 

eFrom Melfort and Nipawin, Sask. ; Group 
C: Parkland Airways. 

eFrom Montreal; Gl'oup C: Air Charters 
Inc. 

•From St. Johns, P.Q.: Gl'OUJJ C; St. Johns 
Flying School. 

•From Victo1·ia, B.C.; Grou1l C: Victoria 
Flying Services Ltd. 

• From Prince Rupert, B.C.: Group C; 
Industrial Air Services Ltd . 

eFrom Alliford Bay and Alert Bay, B.C.; 
Group C in additiOJt tn exi sti ng Group B: 
B.C. Air Lines Lt<l. 

Class 5 Con tract: 
eFrom Vancou'-·er. B. C.: GrourJ C: re­

~lr icted to transpo1·tatiori of employees, officers 
and dirt:=ctors of Canadian Collieries Resources 
Ltd., and of those c:omrJanies entering into 
contract~ with Canadia11 Gullieries Resources, 
and the goods required by thesE! companies in 
their operations: Co11ieries Timber Air 
Services Ltd . 

Class 6 Flying Club: 
• From Mont-Jol i, P .Q.; Aero-Club du Bas 

St. Laurent. 

Class 7 Specialty: 
•From St. Jo,-ite, P .Q.; Aerial P atrol & 

Inspection./ Aerial Fire Control/ Aerial Fish 
Cultivation : Wheeler Air Lines Ltd. 

•From Vancouver and Edmonton; Aerial 
Fire Control; Pacific Western Airlines Ltd. 

•From Estevan, Sask.; Aerial Pest Control / 
Flying Training & Recreational Flying; 
Kenneth G. Nicholson. 

eFrom St. Honore, Chicoutimi. P.Q. ; Flying 
Training; Gagnon Air ~ervice Ltd. 

eF'rom Roberval . P .Q.; lee Reconnaissance; 
Nordair Ltd. 

•From Wetaskiwin. Alberta: Flying Train­
ing & Recreationa l Flying; A irspray Ltd. 

• From Churchill. Man.; Aerial Patrol & 
In spccti•m: Tru.nsAir Ltd. 

e Fn,m L::tnfdey Praii-ie, B.C.; Aerial Patrol 

AIRCRAFT 



dian Government contract for high 
le\'el photography of the Arctic and 
:i 19,000 square mile, high-altitude 
photo-mapping job in .'\frica. 

BENDIX PB-20 
( Continued from page 4v) 

:111ner, who can him·self control the 
:icrnal bombing run. 

The nerve centre oi the Argus is 
rhe .\:\'TAC system ( de\'eloped by 
Computing Devices of Canada Ltd.) 
which co-ordinates the operation of 
the many electronjc devices on board. 
and incidentally supplies t'he PR20 
with its heading signal. 

Special Version: The foregoing fea­
tures are, of course. peculiar to the 
Argus aircrnft for which a special 
vers10n of the PB20, known as the 
PB20C was assembled, but a model 
can be similarly tailored to any air­
plane. By choosing from the great 
\'ariety of standard PB20 components 
a system can he assemhled to suit 
specific requirements. The fear of early 
obsolescence 1s han·ished from the 
minds of operators because not only 
are additional existing automatic con­
trols (VOR, !LS, etc .) easily added 
as required, but provision is made for 
new control functions before they are 
on the market. 

8(; 

CONVAI R 880: Refinements de­
veloped in wind tunnel tests on the 
Convair 880 have increased its max. 
cruise to b 15 mph. Fleets of this 
four-engine, medium-range jet air­
liner have been ordered by TWA, 
Delta Air Lines and Transcontinental 
Sf A. At left: Convair production 
workers assemble a fuselage section. 

New functions will give automatic 
select•ion of economical cruising and 
avoidance of dangerous Mach num­
ber condition. A flight monitoring 
system will provide a cont•inuous check 
on operating conditions by comparison 
of control signah w·ith an independent 
source, allowing the auto pilot to 
check its own operation. 

\Vith the auto pilot performing 
rhesc additional funcrions, the aircraft 
operator might be pa•rdoned for won· 
dering how much he must sacrifice 
by way of payload to accommodate 
this remarkable device. This weight 
would have been enormous had we 
been forced to rely on the use of vac­
uum tubes for amplifica~ion , hut that 
amazing little invent-ion, the transistor. 
together with new techniques of manu­
facturing miniature elect-ronic com­
ponents helped to remove ~his bogey. 

By making this amp\.ifier in the 
form of plug-in "cards" ( see Fig. 1, 
p. 45), we make servicing easier, and 
cut down the quantity of spare parts 
to a mm1mum. 

As if in support of the axiom of 
designers, that complexity behind the 
panel results in -simplicity at the front, 
the control panel of the PB20 is re­
markably simple. Only the maneuv­
ring controller and selector panel for 
the automatic flight controls show at 
the front. (Fig. 2, p. 46). 

'Ne have now arrived at the stage 
where the autq pilot, having surpassed 
the human pilot in speed and accur­
acy. has earned tihe more comprehen­
sive name of - Automatic Flight 
Control System. 

QUALITY CONTROL 
(Continued from page 43) 

ment and utilization of Qualitv Con­
trol personnel. The application, of the 
system is kept flexible so that each 
senior RCAF inspector may utilize his 
own and his inspectors' time on those 
problem areas which occur from time 
to time in even the best regulated 
plants. 

Improvement of Methods 

IT IS OUR continuous and pious 
wish that the RCAF will some day 
find the answer to all quality prob­

lems, although we consider this about 
as likely as the production of a new 
Bible by monkeys with Remingtons. 
The staff of the Chief of Quality Con­
trol is, however, always working on 
the improvement of surveillance pro­
cedures, and the increase of efficiency 
in the field. Methods which are utii. 
ized in this program include: 

(1) Liaison with Industry: By visits 
from AMCHQ to contractor~ 
across Canada, by close working 
association with AITA, CQC is 
always aware of industry's qual ­
ity problems, and ideas of 
mutual benefit are exchanged . 

(2) Liaison with Other Govern­
ment Quality Agencies: The 
RCAF works very closely with 
DND /IS, and at the same time 
takes every opportunity to dis­
cuss contemporary problems 
with our counterparts in other 
countries. The British Director 
of Aeronautical Inspection and 
the USAF Chief of Quality 
Control have both been visited 
in the past few months. 

(3) Quality Audit: The Chief of 
Quality Control is just now in­
troducing to the field the high­
est phase of RCAF assurance 
inspection namely the quality 
check of the RCAF Quality 
Control staffs. Because quality 
procedures vary from plant to 
plant, as do quality problems, 
RCAF orders must be kept flex -

AIRCRAFT 
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BRITAIN'S JET-WING PASSES TESTS 

AW-52 Acclaimed 
As New Design 
Completes Trials 

The jet-propdled A W-52 Flying 
Wing has passed its flight tests with 
tlying colors, and with this accom­
plishment is marked the open1ng of 
a new era in aircraft ·design. 

Preliminary statements were only 
that the A W-52 fulfilled all expecta­
tions, and chat it reflected the wealth 
of experience gained by Armstrong 
Whitworth's with the flying wing 
glider. At the same time it was re­
vealed that AW eng=neers have not 
yet finished their series of flying wings, 
but are already at work on 90-pas­
senger transport. 

Completed a year ago, the A W-52 
only recently finished its initial flight 
tests and just last month was shown 
to the public. ft is pointed out 
that the jet-propelled a:rcraft is purely 
a development ship, as is the flying 
wing glider, and that from these air­
craft manv lessons will be learned 
which will, be applied to further ex­
ploitation of the swept-back wing 
des=gn. 

Details are scaht on performance of 
the A W-)2, except that it is capable 
of doing 500 m.p.h. and will cruise 
at 400. ft has a 90-ft. span, and 
a:tuallv is just a laminar flow wing 
with t~vo Nene jet engines tucked in 
the centre section, where the two 
pilots are housed. 

While the jet-wing is hailed as 
the "aircrait of tomorrow," H. M. 
Woodhams, managing director of Sir 
\V. G. Armstrong Whitworth Aircraft 
Limited, assured Aircraft qnd Airport 
that the industry is only embarking 
on a phase of aerodynamic design 
necessary to reap full benefit of the 
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The Armstrong Whitworth A W-52 in Flight 

vast power potential of the jet engine. 

He explained that, for example, the 
Meteor design actually is a refinement 
of the conventional type aircraft, and 
while we are achieving results far be­
yond what should have been expected, 
~o get full value from jets it is neces­
sary to design to them. 

The laminar flow wing, boundary 
layer suction and all-wing and swept­
back wing are as yet largely unknown 
quantities . he added. ft is by build­
ing types such as the A W-52 that 
the industry will assess these develop­
ments, and find the basis for a new 
era of design. 

In this respect, he admitted, the 
A W-52 is pe:haps the prototype of an 
"aircraft of tomorrow," but in any 
event it is certainly the key to design 
development. 

Babb Co. at Dorval 
Business as Usual 

The Babb Co., has taken up tem­
porary quarters at the Administration 
Building, Dorval Airport, Que., owing 
to a fire which gutted their premises 
at 1477 Sherbrooke St. W., Montreal, 
early this month. 

The old building will be restored 
as soon as possible, and the company 

will return there when this is done, 
but in the meantime Dorval will be 
their base. Customers will be interested 
to learn diat the loss of records was 
negligible, and apart from incon­
venience, the company's business will 
not be seriously affected. 

Beaver Orders Grow 
Plan Ski Tests 

Ski tests on the de Havilland Beaver 
are now under way, and it is anti­
cipated this versatile bush plane will 
be in full production and deliveries 
well under way before Spring, it is 
learned from a visit to the Downs­
view factory. 

Ontario Provincial Air Services. 
who have already carried out extensive 
"on the job" tests with the already 
approved float vers;on of the Beaver, 
will be taking delivery of the first of. 
12 machines ordered for this yea~, 
within the next few weeks. Addi­
tional Beavers to be add:d to the P A.S 
Aeet will be delivered over the next two 
years. 

Other well-known flying interests to 
get early delivery of the Beaver arc 
the Saskatchewan Government Air 
Service, Lundberg-Ryan Air Explo:a­
tions, Laurentian Air Services and 

9 



left, 
ters 
are 

Boeing 
Rolls 
Out the 

707 
... BUT AN UNDERCARRIAGE 

FAILURE DELAYS THE FIRST 

FLIGHT 

BOEI?\G prou<lly rolled its big 
new 707 Stratoliner / Stratotanker 
out of the assembl y hangar of 

the company's Renton ( near Seattle). 
Washington. plant on May 14, anJ 
seven days later the $15,000,000 white 
hope had become a crippled bir<l with­
out even getting off the grounJ. 

The new transport was damaged­
not seriously, Boeing claims-when the 
left main undercarriage gave way May 
21 following a high speed taxi run prior 
to first test flights. Reports indicate that 
four runs had been made-one at 98 
mph-and it was while taxiing slowly 
back down the runway after one of 
these runs that the undercarriage gave 
way. 

According to a Boeing statement 
released after the accident, no primary 
structure of either mainplane or fuse­
lage received damage. The statement 
said that damage was confined to 

sc raped engine nacelles and to rup­
tured skinning aft of the left wing spar, 
the left flap being similarly affected. 
The 707's landing gear is said to be 
Jesigned so that in the event of failure 
it will not rupture fuel tanks or the 
main wing supports. However, pub­
lished pictures of the damage indicate 
that the undercarriage itself did not 
collapse, but rather the wing structure 
to which the undercarriage is attacheJ 
gave way. 

Time in Hand: Boeing expects that 
necessary repairs ( and though not men­
tioned, possible redesign of basic struc­
ture around undercarriage attachment 
points) will involve a delay of several 
weeks. In spite of this, it is still possible 
that the prototn:e may be in the air 

Pictures show the Boeing 707 ju,;t 
after it was rolled 0111 of its as­
sembly hangar recently. Note s ize 
compared to militar~· KC-97, lower 
left photo. 

before or shortly after the original 
scheduled <late, since the aircraft left 
the shops some two months ahead of 
time. 

This unfortunate accident, embarass­
ing to say the least, in the long view 
will probably Jo little to Jim the lustre 
of this promising aircraft, which is the 
first U.S. entry in the jet transport field. 
While Boeing is justifiably proud that 
the 707 represents a pri\·ate im·estment 
of $ I 5,000,000. the fact that it is pub­
liciz ing the machine first as military 
tanker / transport and second as a com­
mercial airliner would indicate that the 
company is alert for the rustle of Uncle 
Sam's money and is confident that a 
covey of million dollar bills will be 
Bushed by the sound of four Pratt & 

vVhitney turbojets screaming at take-off 
rpm. 

Officially christened "Jet Strato­
tanker" for the militarv version and 
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"Jet Stratoliner" for the cid model, the 
aircraft has an initial maximum gross 
take-off weight of 190,000 lbs. ( the 
Boeing Stratocruiser, heaYiest passenger 
airliner in regular scheduled use today 
grosses just slightly oYer 145,000 lbs.) 
Wing span is 130 feet and length is 
128 feet. The tricycle undercarria ge 
comprises two main units each mount­
ing a four-wheel bogie. and a nose leg 
with a double wheel. The plane sur­
faces of the fuselage sides are broken 
throughout their entire length by only 
four smallish, horizontal elliptical win­
dows, which are widely spaced. 

Long Range: Designed to cruise at 
550 mph, the Jet Stratoliner will carry 
between 80 and 130 passengers, 
depending on range and payload re­
quirements. Optimum cruising altitude 
is between 30,000 and 40.000 feet. Boe­
ing says the airliner will be capable 
of regular U.S. transcontinental non­
stop flights of less than fi\·e hours, and 
non-stop New York-to-London sched­
ules of less than seYen hours. 

Power for the aircraft is provided 
by four Pratt & Whitney JT3-L turbo­
jets, commercial version of the USAFs 
J-57, which is rated at over 10,000 lbs. 
th. The engines are arranged in the 
now familiar pods, almost a Boeing jet 
trademark. This power plant is un­
doubtedly the most adYanced American­
des.igned turbojet engine to reach 
volume production and is comparable 
with the best engines aYailable any­
where. The high regard in which it is 
held by the U.S. military is clearly in­
dicated by the number of top aircraft 
in which it is in use, or scheduled for 
use: North American F-100, Convair 
F-102, Douglas F4D Skyray, and the 
Boeing B-52 Stratofortress. 

The prototype machine features an 
unusual color scheme. The upper 
portion of the fuselage and most of the 
top side of the wings and tailplane are 
painted a bright canary yellow; the 
undersurfaces and leading edges of the 
flying surfaces, a deep chocolate brown. 
A broad band of chocolate brown also 
runs down both sides of the fuselage, 
being sepa rated from the vellow section 
by a narrow white strip~. The main 
portion of the under half of the fuselage 
remains in its natural aluminum state. 

The christening ceremony was car­
ried out by Mrs. William E. Boeing, 
wife of th<: founder of Boeing Airplane 
Company. 
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THE BOEING SUPERSONIC TRANSPORT/ n1ay 1969 



THE SUPERSONIC ERA IS NOW 

On the last day of 1968 and on March 2, 1969, the 
Russian supersonic transport (TU-144) and the 
Anglo-French supersonic transport (Concorde) made 
their respective first flights. There can no longer be 
any doubt-air transportation's supersonic age has 
arrived! 

The Boeing SST is the culmination of commercial 
airplane studies dating back to 1958 and takes 
advantage of over 16 years of the research, develop­
ment, and flight experience of all United States 
supersonic aircraft. We have reached the point in our 
technical studies where further progress requires 
proceeding to flight hardware development. 

For several decades, the United States has been the 
leading manufacturer and supplier of commercial 
transport airplanes to the world's airlines. Now that 
position is threatened. 

Maintaining our leadership requires continuing 
advances in aircraft efficiency, safety, and attrac­
tiveness to the traveling public. The Boeing super­
sonic transport will reduce trip time more than 60 
percent compared with subsonic jets, will have 
improved safety, larger seats, and improved levels of 
passenger comfort. This new Boeing transport will 
ensure our leadership in the supersonic era. 
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The 2707-300's interior has been designed to meet 
the requirements of the traveling public. It features 
spaciousness for improved comfort, unexcelled safety 
standards (including the capability for rapid evacua­
tion), and maximum use of the airplane fuselage. 

As indicated in the accompanying illustration, the 
six-abreast arrangement provides maximum flexibility 
by means of spacious cabin seating with wider seats 
than on today's airplanes,, a modular design allowing 
rapid substitution of seats for galleys and lavatories, 
and the capability to quickly change the ratio of first 
class to tourist seating by substituting seats and 
relocating the class divider. 

All Tourist 

10/90 International Mix 

SST Class 

___, 
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Modular lavatory service units permit optimum cabin 
arrangements for each airline. 

36" x 72" Door Containerized cargo-1,344 cubic feet __ __, 

Galleys will employ the most advanced and efficient 
means of serving food in flight. 

~----- 42" x 72" Entry Doors -



CARRYING PASSENGERS and CARGO 

l,1 Passengers will normally board and deplane through 
the middle two of four doors located on the left side 
of the 2707-300. For emergency access and egress, 
the other two doors may be used. To expedite 
servicing, four additional doors are provided on the 
right side opposite those on the left. Door-mounted 
escape slides are installed on all eight doors for 
emergency egress. 

A 1,344-cubic-foot cargo compartment is located 
beneath the passenger cabin and forward of the wing. 
It will accept nine identical cargo containers. A 
300-cubic-foot bulk cargo compartment is provided 
in the lower fuselage aft of the wing. 

42" x 72" Door 

Bulk cargo-300 cubic feet 



Standard Day 
M = 2.70 
Maximum Design Taxi Weight-750,000 Lb 

HOW FAR, HOW FAST, HOW MUCH? 

Payload Range 

The 2707-300 will offer the airlines a distinct com­
petitive advantage over present subsonic jets. The 
airplane can carry substantial payloads over most of 
the world's scheduled airline routes. 

The productivity of the SST on long overwater routes 
is great. The total operating costs of the SST and the 
attractiveness of its speed and ride comfort to the 
passenger will combine to achieve reasonable airline 
profits at today's ticket prices. 



Performance 

Full span leading and trailing edge flaps allow the 
2707-300 to take off and land well within the runway 
distances provided by existing international airports. 
Special attention has been devoted to the landing gear 
design so that SST pavement loading capabilities will 
be equivalent to those of existing subsonic jets on 
today's airport runways. 

The noise levels achieved under the flight path in the 
airport community, both on takeoff and landing 
approach, will be below the levels observed with 
present intercontinental transports. These levels are 
also within the new lower noise standards proposed 
by the FAA. However, the airport noise levels require 
development of advanced sound suppressors. Boeing 
and General Electric are wprking on a major program 
of SST noise suppression for the production airplane. 
The program aims at containing the airport noise at 
the level of existing intercontinental subsonic jets. 
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DESIGNED TO USE 
EXISTING FACILITIES 

The SST's impact on major airports will be minimal. The 
passenger loading system has been designed to use the same or 
equivalent facilities and ground equipment as those now under 
construction for the large subsonic jets. 

Because servicing and cargo loading doors are on the opposite 
side and under the passenger doors, servicing and cargo 
movement can be carried on concurrently-away from the 
passenger loading zones. 

Relief of Airport Congestion 

The SST will bring relief to airport congestion in several ways: 

• More airports will be serviced on a point-to-point basis, 
thereby reducing the traffic congestion at major trans­
portation hubs. 

• Automatic flight management will allow closer and more 
accurate scheduling. 

• The short flight times introduce new arrival and 
departure options for the SST which will reduce traffic 
peaking at certain times of the day. 

The SST's high cruise altitude of over 60,000 feet will create a 
new plateau for traffic movement. This new flight regime not 
only reduces the congestion at the subsonic altitudes of 
30,000 to 40,000 feet, but provides smoother air which will 
result in a more comfortable ride than at the subsonic jet 
altitude. 

The 2707-300 satisfies the goals of increased aircraft 
efficiency, safety, and attractiveness to the traveling 
public. With this airplane, we are ready and able to ad­
vance this country's leadership in the supersonic era. 
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