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Some Thoughts on 
VTOL 

By JAMES HAY STEVENS 

The first Zborowski SNECMA 
Coleoptere VTOL jet 

lifter. Tail surfaces are fins 
only, so presumably all 

control is by jet deflection. 
Earlier schemes had 

aerodynamic controls. 

W HEN THE Editor asked me 
to do a round-up on VTOL 
and STOL activities, I first 

had it in mind to try to survey the 
whole varied range of projects. How­
ever, it soon b::came obvious that, at 
the very least, one entire issue of Am­
CRAFT would be required , so in the end 
we compromised on a two-part treat­
ment, each section to be of readable 
proportions. 

There has been much muddled 
thinking on VTOL, even among tech­
nical typ~s, so that even the interpreta­
tion of the initials has been distorted. 
Vertical take-off and landing is with 
us now, and has been with us in a 
practical form for almost a generation 
- ever since Igor Sikorsky got air­
borne in his homburg hat in the VS-1 
on April 15, 1941 and stayed that way, 
under full control, for 65 minutes. 
Even before that, the latest of the 
Autogiros invented by Juan de la 
Cierva had been brought to a pitch 
where skilled pilots could ach ieve gen­
uine VTOL. 

Built-in Headwind: The helicopter 
has many limitations: its mechanisms 
are cumb~rsome and he:i vy, it h:i s 
plenty of built-in headwind, the very 
nature of the beast - that is the stal­
ling of the retreating blade - limits 
its maximum speed. Nevertheless, it 
is likely to remain the most efficient 
method of plain vertical flight and 
of hovering - at least until anti­
gravities materialize. The sheer effic­
iency of the helicopter for its funda­
mental task is often obscured by its 
poor payload and ampg as a transport. 

Here I would like to make the point 
that all heavier-than-air flight is closely 
related and, moreover, it is straight 
Newton: Third Law, "to every action 
there is an equal and opposite reac­
tion." In each and every case of aero­
foil is the device which is used to ac­
celerate a mass of air downward and so 
produce a reaction that will overcome 
the acceleration of gravity. The resul­
tant lift is in direct proportion to the 
aerodynamic efficiency of the aerofoil 
and the net amount of energy supplieJ 
to the system. 

At the other extreme, the s, ilplan :" 
~s of the highest aerodynami: effic­
iency and spins out the: initial potential 
energy of its launching height by the 
~ortuous use of upcurrents of air bring­
mg heat (solar) energy reinforcements 
from the ground - a little fuel goes ,1 

very long way. 

The reaction of an airplanc wing 
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Series of photos made by sequence camera shows Ryan Vertijet transition from vertical to horizontal flight. 

arises from the forward motion im­
parted by engine thrust and the de­
signers' compromises wring an infinite 
number of changes out of the bas ic for­
mula. The general picture, however, is 
that most lift is obtained from each 
pound of fuel by accelerating a large 
mass of air slowly-e.g. a high aspect 
ratio with a heavily-cambered wing 
section. 

Rotating Wing: The helicopter is, of 
course, simply a specialized wing that 
is rotated to give a relative airflow 
without moving the aircraft. Rotor 
downwash is the same as that from 
a wing, save that it is highly concen­
trated. It is important in this context 
to remember that an aerofoil reacts up­
ward from its downwash, rather than 
to think of the suction above the up­
per surface, for it is then easy to see 
the direct link with jet propulsion. 

The extreme form of VTOL is , of 
course, jet lift; as exemplified by the 
Ryan X-13 and X-14, the Rolls-Royce 
" Flying Bedstead", the Russ ian ditto, 
the SNECMA "Flying Atar" and cole­
optere, the Short SC-1 , etc. The ultra­
rapid , hot jet efflux replaces the rotor 
or wing downwash and, be it noted , 
this gas stre:im is provided by the 
hundreds of tin y aerofoils in the com­
pressors( s ). True, the heat energy re­
leased by combustion of the fuel accel ­
erntes the jet, but part of it drives the 
compressor, the essential aerodynamic 
dev ice in the cycle - a VTOL ramjet 
is a phys ical impossibility. 

Jet lift is probJbly the most extr:iva­
gant method of using fuel ye t devised 
- certainly it is in subsonic flight. Al ­
though it can be ac hie ved experi­
mentally with almost any good mod­
ern turbojet, a thrust weight ratio of 
at least 5 or 6 is necessary to obw in 
a sufficient weight margin fo r air­
frame and fuel. Such an engine weight 
ratio is only attainable with a low 
pressure ratio, which permits the use 
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of lightweight materials throughout 
the engine. However, low pressure ra­
tio means a relatively high spec ific 
fuel consumption, of the order of l .2 
lb. / lb. thrust / hr. 

The Hard Way: The back of an 
envelope and a stub of pencil soon 
show that, for example, 7,000 lb. of 
jet thrust will require 140 lb. of fuel 
a minute, while a modern piston-en­
gined helicopter of 7000 lb. weight 
might use 5 lb. a minute. Efficiencies 
and installations would vary widely, 
but the crossover point where jet lift 
fuel weight exceeds the weight of a 
rotor installation is of the order of four 
minutes - thus jet lift is only toler­
able where rotor drag in cruising 
flight is not. 

An essential difference ~tw,een jet 
lift and that of a rotor is ·chat while 
the latter has a cert:iin pendulum sta­
bility, the former is completely un­
stable because as soon as the thrust 
line and the e.g. do not coincide :in 
upsetting couple is created. In order 
to preserve balance a "black box" is 
required; that is an auto-stab ilizer 
based upon rate-sensing gyros to de-

Vertijet lifts off trailer suspen­
sion cable, then "backs" clear 
before transition on leve l flight. 

tect any tilt and the angular velocity 
of it. The information from these gy­
ros is computed electronically and is 
fed to control mechanisms which, in 
the Rolls-Royce / Short concept, actuate 
outrigger balancing jets, and, in the 
SNECMA one, main-jet deflectors. 
Pilot control is in the form of a gradu­
ated displacement override that upsets 
the balancing function to the desired 
degree. 

Now that the balance and control 
of jet-lift flight systems have been satis­
factorily proved in Britain, France, 
Russia and the U.S., it remains but to 
apply them in one of the several forms 
tested, these are: tail-sitters, flat-risers 
:md tilt-thrusters. Each has its own par­
ticular virtues and vices, or rewards 
and their prices, which must be weigh­
ed against what is required - in other 
words it is compromise once again. 

• Tail-Sitters: These are a pretty 
obv ious breed and were in fact among 
the ea rliest studies - the Fairey FD I, 
a rumoured Polish design, the Zbor­
owski coleopteres, the Ryan Vertijet 
and the defunct airscrew-driven Con­
vair and Lockheed designs are familiar 
examples. 

Essentially, this is a fighter applica­
tion, since gimbal-mounted passengers. 
:ilthough seriously postulated by a few 
long-haired scientists, are quite un­
thinkable. However, with modern in­
terceptors ha ving engines of stati: 
thrusts approaching their weights it 
could be a practical proposition where 
space is restricted to a small platform, 
as on a ship, or where the defence 
must be completely camouflaged. 0( 

course it further strait-laces the design­
er. who must keep down structure 
weight, while accommodating addi­
tional black boxes, a secondary set of 
controls and a tricky cockpit layout 
- and he is always hard put to it on 
the weight question. 

A disadvantage of the tail-sitter 1s 
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Above L, diagrani showing essential features of Griffith fl'at riser; R, percentage coonparison of conventional 
and Griffith supersonic airliner weights; below R, supersonic VTOL flight plans for take-off and landing. 

the "windage" of its upended wing 
surfaces. This is one reason for the 
"mounting board" of the Ryan. It is 
claimed that the almost symmetrical 
shape of the coleoptere's annular wing 
does much to reduce the toppling force 
of a surface wind. 

The SNECMA Zborowski coleop­
tere layout is approaching the flight 
stage, which will prove ( or disprove) 
its feasibility. The principal advantage 
claimed for this curious vehicle is that 
the inherent stiffness of a cylinder 
makes this a very light wing structure. 
There is ample fuel volume, well-dis­
posed relative to the e.g., and the L / D 
ratio is not much lower than that of 
a delta wing of equivalent lift. The 
annular wing does not, according to 
its inventor, sensibly increase thrust by 
induced flow, but it can, he claims, be 
used as a ramjet, or contain a ducted 
fan. 

"Backward" landing while literally 
looking over the shoulder is evidently 
less tricky than one would think and 
can be aided by an auto-pilot giving a 
controlled descent rate. With the high 
fuel consumption of a supersonic fight­
er, the difference between take-off and 
landing weight is so great that main 
engine thrust may well give an ample 
margin (110 to 125% aircraft weight 
are the extremes of different pundits) 
for control of vertical descent after a 
sortie. On the other hand, at take-off 
weight boosting might be needed, pos­
sibly by rocket, to achieve transition 
speed. Again, it might well prove simp­
ler and more practical to use zero take­
off ramp technique. 

A word must be said about the in­
teresting, if anachronistic, U.S. Navy 
airscrew-driven tail-sitters. If these, 
with their counter-rotating, large-dia­
meter fans had been developed before 
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combat speeds passed the 500 mph 
mark they could have been useful inter­
ceptors. This layout had, of course, the 
advantage of some pendulum stability 
and a slipstream which obviated the 
need for separate low-speed control de­
v1ees. .l 

/= ~ 
•Flat-Risers: In this form of VTOL 

system the airplane is a near-wingless 
supersonic vehicle which would have 
an impossible stalling speed - say 350 
mph at take-off and 300 mph empty. 
The inventor of the scheme is Dr. A. 
A. Griffith of Rolls-Royce and he has 
done a great deal of thinking and ex­
perimenting with his fearsome looking 

~ 

"darts". ; 
The whole point here is that an op­

timum supersonic aerodyne form has 
first been designed. This is practically 
a stone-age spearhead with wings that 
are little more than "cutting edges" 
blended with the main core. For this 
shape, the inventor claims far better 
values of L / D in supersonic flight than 
are obtainable with any conventional 
wing-fuselage-tail formula. This, in 
turn, means lower thrust requirements, 
fewer ( or smaller) engines and much 
less fuel - so the weight spiral is un­
wound considerably. 

Next the structure itself is uncon­
ventional because of its high volumet­
ric form; a girder construction is en­
visaged in which a (windowless) pres­
surized container is used for the per­
sonnel and fuel tanks are of good volu-

,.,...,... . 

Right. Rolls-Royce RB-108, first jet 
lift engine. Legend: A-flexible fuel 

couplings to permit tilt; B-fuel 
junction unit; C-Hobson fuel control 

unit; D-fuel distributor; E--fuel 
manifold on combustion chamber; 

F--combustion chamber fuel drain; 
G-mounting trunnion; H-lugs for 

coupling bolts; J-bearing oil drains; 
K---air bleed sleeve for control jets. 

Take-off Sequence. 

Landing Sequence. 

21 UAC H N• 
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Short SC. I VTOL research 
aircraft is shown on the specially 

built test platform from which all 
early trials are being conducted. 

Piasecki 59K, being developed under 
U.S. Army contract as a general 

purpose high utility vehicle, 
has two submerged rotors. 

14 

Bell XV-3 convertiplane, shown here 
during full scale wind tunnel 

tests, has tilting rotor propellers 
for vertical take-off and landing. 

.... 

K~an K-16B VTOL/STOL aircraft 
ulihzes a tilt-wing and 
propeller-rotors. It is being 
developed for the U.S. Navy. 

Bell X-14 experimental VTOL 
aircraft for U.S. Air Force has 
successfully completed fuH 
transitional cycle;; in flight. 

Ryan Vertiplane uses the deflected 
slipstream principle to ,achieve 
VTOL. Production version is 
to be built for U.S. Army. 

metric shape. The outer surface is un­
stressed, other than by direct aerody­
namic · loads, and so can be of light 
alloy even for endurance flights - two 
hours for the Atlantic - at Mach 2.5. 
Problems of differential thermal ex­
p:111sion are solved by passing hot air 
through the tubular structure. Propul­
sion engines, turbojets with afterburn­
ers, are disposed in two "cigarette pack­
ets" at the rear ("wing" tips), where 
they can operate at high efficiency, 
cannot subject the structure to sound­
wave battering, and comprise fin area 
for directional stability. Small aerody­
namic surfaces give control in horiz­
ontal flight. 

Ha1·ing designed what he considers 
to b:: an idealized load-carrying super­
sonic shape, Dr. Griffith had to devise 
a means of getting it on and off the 
ground - here I am not quite sure 
whether the supersonic egg or jet-lift 
chicken came first, but in the result it 
is immaterial. So great has been the 
sa1·ing in structure weight that it is 
now within the realms of possibility 
to prm icle the jet thrust to levitate it 
- e1·en with the added weight of the 
jet-lift engines and their fuel. \Vhat 
has b::en done is simply to swap wing, 
bnding gear, and supersonic engine / 
fuel weight ( <lue to the greater air­
craft drag) for the weight of the jet­
lift equipment. Fortunately, the shape 
of the aerodyne is well suited to con­
taining the tanks of small vertically­
mounted engines and the associated 
ducting for the controlling air jets. 

Dr. C. T. Hewson of Rolls-Royce 
gave an outline of the system to The 
Royal Aeronautical Society in London 
last spring and his diagram summar­
izes the flight plan. The Rolls-Royce 
RB. I 08 lightweight turbojets are 
mounted in pairs on trunnions and are 
tilted fore-and-aft to aid acceleration 
into, and to decelerate before, transi­
tion. Compressor-bleed air is used to 
provide lateral and nose balancing jets . 
. '\utostabilization would include com­
pletely automatic descent and landing. 
Running time for the lift jets is brief, 
perhaps three minutes a flight an<l 
every effort would be made to keep 
this to the absolute minimum because 
of the high fuel consumption - and 
this means rapid ground and in-flight 
starting techniques. Dr. Hewson 's com­
parative diagram for the Griffith aero­
dyne an<l a conventional supersonic 

( Conti1111ed 011 page 18) 
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•······ VTOL Research in Conodo •·····: 
The pre-production stage is near­

ing for a Canadian multi-engined 
transport aircraft capable of taking 
off and landing vertically with big 
payloads. 

By next spring research may reach 
the point where it will be possible 

• to conduct air tests of some of the 
complex equipment, such an aircraft 
will require to lift itself vertically 
10,000 feet off the ground and then 
fly in level flight al speeds of some 
SOO mph. 

The present speculation is that a 
VTOL aircraft will fly in Canada in 
three to eight years. The designers 
hope they will be able to develop 

• an aircraft capable of carrying a 
payload of at least 5000 lbs., and 
pr:ibably much more. 

Work on the design of a VTOL 
aircraft in Canada started in 1955, 
and now is progressing in labor­
atories of the National Aeronautical 
Establishment and the National Re­
search Council. 

The obvious area for operation of 
a VTOL plane is the Canadian 
north, where airfields are expensive 
anci difficult to build and maintain. 
And the Conservative Government 
has continually stressed its interest 
in development of the Canadian 
north country. 

Under present plans. NRC en­
visages a VTOL aircraft with four 
turbine engines. These would drive 

• fans embedded in the wings to lilt 
the plane vertically. Once the air­
craft was at a safe flying height. the 
jet blasts from the engines would be 
switched from the fans lo conven­
tional exhausts pointino: rearward to 
give forward flight. This type of 
powerplant desian is expected to 
win out over other proposals. 

One maior problem, of cour.se, is 
what will happen when the plane is 
in transition from vertical to forward 
flight. Tests in this connection are 
being made at Uplands airport at 
Ot!Clwa, with a station wa\'.fon which 
runs components of future VTOL air-

era!~ up and down the long 
• 

run- : 
ways. 

While research is still in the pre­
liminary stages, NRC hopes to be 
able to make some air tests early 
next year. The present plan is to 
conduct these tests with a small air­
craft, into which will be incorpo­
rated some vertical lift equipment. 
Performance of lifting fans in the 
wings will be among the first com­
ponents tested. At the moment, a 
special 12-inch fan of the type which 
might be used in a VTOL plane, is 
under test at the NRC engine labor­
atory. It is expected that a test fan 
for a full-size VTOL aircraft will be 
built within a year or 18 months. It 
would be three feet in diameter. 

• • 

Research into optimum ·configura­
tion of VTOL power plants has in­
volved both theoretical studies and 
experimental tests. The theoretical • 
studies first entailed a comparison 
of several gas generator thermody­
namic cycles, a comparison of Ian 
drives, and, finally, a comparison of 
fans. A disc loading of about 200 
lb./sq. ft. was attained by a model 
fan, and then a fan of about 500 
lb./sq. It. disc loading, with a new 
driving turbine to match, was de­
signed and built. Speed and thrust 
measurements have been accurately 
obtained, but a torquemeter capable 
of operating at speeds up to 15.000 
rpm has been installed for the pur­
pose of determining the efficiency 
of the thrust-producing fans under 
study. 

Ccnslruction of balance mechan­
isms and other equipment is in 
hand. The smaller of two test riqs 
is designed to accommodate models 
having a span of five feet. The • 
larger rig is intended initiallv for 
slipstream deflection experiments on 
wings up lo 12 feel in span. The 
slipstream is provided by propellers 
driven by lour hydraulic motors c,f 
approximately SO horsepower, each 
fed from a central power plant and 
mounted independently of the wing. 

CL-62-1 CL- 62-2 C L - 62-3 CL-62-4 C L-62-5 

~ &9 ~ ~ ~ .. ,, ! I 

• D uring the past two years , Canada ir 
has been conducting, on beh alf of the 
DRB, a design stud y in which the five 
VTOL aircraft configurations illustrated 
above were in vestigated. Briefl y, these 
were: 

• CL 62-1 Slipstream Deflection : Four 
shaft turbine-driven propellers, used for 
normal propulsion, would also be used in 
hCl\cring. Slipstream would be deflected 
vertically by very powerful fl ap sys tem, 
and resulting reaction would pro vide lift. 

• CL 62-2 Tilting Wing: Four shaft 
tu~oine-<lriven propell ers would suppl y 
thrust for propulsion; would also supply 
lift in VTOL operation, fo r which wing 
an,! nacelles would be rotated into vertical 
po:;ition. 

• CL 62-3 Tilting Ducted Propeller: 
Shaft turbines would drive ducted propel ­
lers mounted on wing tips. In normal 
flight, system would provide thrust for 
prcpulsion ; in VTOL operation, ducted 
prc-pellers would rotate 90° to suppl y 
lift. 

• CL 62-4 Jet Lift Turboprop: T urbo­
prop fo rward propulsion would be used, 
bu~ for VTOL operation, a series of small, 
lightweight tu rbojets, mounted ve.rti call y 
along fuselage sides, would furnish lift. 

• CL 62-5 Turbojet Propulsive Wing: 
VTOL lift would be provided by series 
of turbojets contained in wing aft portion, 
which would be deflected verticall y, and 
by several jet engines in the fo rward fuse­
lage. Some of wing-mounted engines 
would be used for propulsion. 

~ ................................................... . 
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airliner show on a percentage basis the 
claims for the device. 

High Support: The other side of 
the penny may be briefly summarizeJ . 
Although the aerodyne requires 11 0 

landing gear, it has to be supported 
high off the ground on a special 
VTOL cradle because below abou t 
1.25 x chord the downward jets ge n­
erate ground suction instead of lift -
since the dart shape has no wing chord 
as such, the critical dimension would 
be the span. The Short SC-1 will solve 
the simple transition problems - it 
has as yet proved easier than antici­
pated with all convertiplane configura­
tions - but cannot give the answer 
to one critical factor. This is whether 
or not the mass of air being inhaleJ 
and ejected will inhibit the establish­
ment of circulatory flow over the aero­
dyne, where the jet-lift apertures will 
occupy much of the embryonic aero­
foil. The approach flight path , at first 
offered as a simple all-weather opera­
tion of Yertical descent over a beacon, 
obviously involves a precise parabolic 
path decelerating from Mach 2.5 and 
descending from 50,000 ft. Because of 
the limitations of fuel consumption 
the "canned" passengers would have to 
be subjected to decelerations of 1 / 3 or 
1/ 2 g - most unpleasant. Also, no hu­
man pilot could control such a flight 
path and this means even more re­
liance upon electronics, with du plica­
tion against breakdowns. 

Again , Mach 2.5 flight will be no 
joke because maneuvering at such 
speeds requires enormous radii and I. 
personally, feel it would be a hard 
task feeding the airliners into an air­
way pattern, with timing into the 
landing beacons to seconds rather than 
minutes after a three thousa nd mile 
flight. The flight planning and A T C 
for medium-haul operating makes one 
dizzy to contemplate. 

Tilt-Thrusters: These schemes make 
a very varied bag. First there came the 
Bell with tilting engines and now the 
X-14 with jet deflection; the former 
was a lash-up with various compon­
ents of other airplanes and included 
a wing and swivelling engines . As a 
testbe<l , it was passable, but since jet 
thrust must pass close to the e.g. right 
through the flight, it is, like the later 
jet deflection , a constricting configura­
tion unlikely to have practical applica­
tions. 

The other forms of tilt-thruster all 
( Co11tin11cd 0 11 page 85) 
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i,:reat amount of blue light shining 011 

the red or orange fluore scent pigment 
is changed and emitted ::is red or or­
ange light. Bold colors are not achro­
matic in nature. They do not appear 
as whites, grays or blacks at extreme 
distances as ordinary colors Jo. 

As a safety dev i:e, fluorescent colors 
are here to sta y. From the published 
fact th at more than 92% of all mid ­
:1ir accidents happen during day light 
conditions of VFR, it is needless to 
point out the value of " being seen". 
That the USAF is convinced about the 
effect of the riotous colors on its air 
safety program is obvious. In October 
the U.S . Air Force awarded a contract 
to Switzer Brothers to fu rnish 50,000 
gallons of Blaze Orange paint and F il­
teray to safeguard some 13,000 non­
tactical aircraft. That"s the best kincJ 
of testimonial any company can get. 

THOUGHTS ON VTOL 
(r:011 ti1111ed from p<1ge /8) 

h;l\c airscrews: the Hiller X- 18 tilt­
wing, the Bell XV-3 and Vertol 76. 
Thus they are essenti:1ll y low-speed 
aircraft and have combin:nion rotor / 
propelle rs - rather undersize as rotors 
and pretty overgrown as propellers. 
They are all of twin-screw configur:1-
tion. \Vhere the screws are rotated 
they are ;1t the wing tips to fac ilitate 
rotation of the axes. They are related 
to the Rotodyne in that they are heli­
copters at take-o ff and landing and 
airplanes when cruising . It is simpl y 
that the designers have decided th:it 
the mechanical complexity of trans­
\-erse shaft d riYes in the wing and th e 
headaches of a dual-purpose airscrew 
have th e best poten tial-weigh t and re­
liability wise, that is. 

Of the conYersion systems, the Hil­
ler and Vertol tilt-wings look most 
se nsible, for the rotors do not have 
to batter their downwash on to the 
wing in vertical flight and yet the slip­
stream helps build up wing lift dur­
ing transition. It is ge nerally consider­
ed to be a layout offering a good pay­
load potential with high cruising speed. 

Other Formulae 

THE FAIREY Rotodyne was re­
centl y ful ly described (See Arn­
CRAFT, August, 1958, ·'Centre to 

Centre Airliner'') and its fundame nt:11 
design principles outlined. Recapitulat-
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MCA COLLECTS DC-6A : Shown on its 
arrival at Moncton Airport last month , 
is Moritime Central Airways' new Doug­
las DC-6A. The airliner was ordered two 
years ago at a cost of $1.3 million. It 
carries 90 passengers, cruises at 330 
mph, can can be converted to cargo 
duty. At right, L to R: R. E. White, 
chief dispatcher; Capt. C. E. Blair, 
check pilot; First Officer J . S. Steeves; 
E. P. Watson, flight sup+. ; Capt. G . J. 
Godfrey, chief pilot . 

ing briefly, it is a helicopter for VTOL, 
with torqueless tip-jet rotor dri ve, an d 
when cruising is an autogiro with '.I 

stub wing carrying 60° ~ of the weight. 
Rotor off-loading permits a· crmsmg 
speed of 160 kts. Dr. G. S. Hislop's 
Yiew is that "gas" dr iYe is superior to 
a shaft and that the efficiency of true 
propellers for traction overcomes rotor 
drag. 

The McDonnell XV-I configuration 
is similar in principle to the Rotodyne 
and is claimed to have been the first 
rotary-wing aircraft to reach 200 mph . 
Because the XV-I has a single propel­
ler it requires small ta il airsc rews for 
control while hovering. 

Most mysterious of vertical flight 
systems is the shrouded fan. N obody, 
to my knowledge, has given any data 
or simple arithmetic on the thrust­
weight ratios attainable. I have heard 
Igor Sikorsky say that the weight of a 
tip shroud is about the same as that 
of the blade tips which it replaces -
as a parallel on a weight efficiency 
basis, endplates usually lose ou t com­
pared with extended wingtips. Un­
doubtedly a shroud will increase rotor 
efficienc y and where compactness -
such as in the Hiller Flying Platfor111 
- is required, the form ula has attrac­
tions. Equally certainl y, though , the 

relative velocity cf the J ownwash is 
greater, that is the air requires more 
acceleration and , therefore, more power 
to do it - so another figure comes into 
the comp1rison. Howe\'er, I feel that, 
like the "Flying At,r", its appeal is 
mainly the psychological one of nove l­
ty. With the thrust below the e.g. there 
is a strictly limited drgree of tilt, for 
traction, bdore an upsetting couple is 
formed and the contraption topples. 

Double and triple shrouded fan de­
vices will be: stable and ca pable of bet­
ter traction, but the new U.S. Army 
projects are decidedly low-speed ve­
hicles. It is so mewhat ironica l that a 
"rotor" unaffected by bhde sta ll - for 
it is really a vertical-axis propeller -
is being used for a slow-speed aircraft. 

The Breguet company in France, 
with a long history of rotating-wing 
interest, has patented a scheme for ro­
tating fans submerged in the wings of 
a sleek monoplane - and there is our 
old friend the A \TO Omega. These 
schemes are theoretically possible, but 
most of them, when one looks at the 
complex mechanisms and /or does a 
few simple sums, are disillusioning. It 
all comes bark to the late Rill Stout's 
immortal phrase "Si111plicate and add 
more lightness' ' - for that, after all , 
is the bas ic axiom of aviation . 


