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EDITORIAL COMMENT
N

E have before us one of the most
pathetic examples of aviation jour-

sm it is possible to imagine.

This is the first, and we fear the

only, issue of a journal called

Nash Stikhi (** Our Sphere,”) pro-

duced under great difficulties by

the Russian Air Service operating

with the armies of Gen. Wrangel in the Crimea. By
a tragic coincidence, this journal reached us on the

very day that the mnews arrived in England of
" the complete defeat of Gen. Wrangel’s
Il.Fateq 2rmies by the Bolshevists and his
Publication €jection from the Crimean area.
Produced as it has been under the
stress of War conditions, * Our Sphere” possibly
leaves something to be desired from the point of
view of journalism pure and simple, but it has an
interest peculiarly its own, not only because of the
circumstances of its production, but on account of
the light it sheds on the undoubted enthusiasm with
which Gen. Wrangé®l's air service, under the direction
of Gen. Tkatchov, have regarded their work in the
field and the high hopes of the future obviously
entertained by the persomnel. These last have been
dashed to the ground by the rapid march of events
since the issue was published, and in the circumstances
there is possibly no need to discuss what might have
been had they moved differently. There is, however,
much that is of interest in this ill-fated puhllmlmn_
From our own point of v: his mainly centres about
the high valuation of aviation which is obviously
entertained by the ““ Red " Government of Russia.
Many have in this country been rather inclined to the
belief that the Red armies were short of aviation
supplies, and that in any case the staffs attached very
little importance to the aerial arm. We learn,
however, that so seriously de they actually take it
that they have established an aviation school near
Moscow, where considerable work is being done in
research and experiment, the teaching of flying,
and practical work. An order, signed by Trotsky,
is printed, setting forth that nothing is to be spared
either on the scientific or practical side which will
assist to build up a powerful air service. Apparently,
the school ‘is already bearing fruit, because while
in the earlier days of the campaign the Reds could
muster no more than about eleven machines, at
the time the issue of ** Our Sphere "’ was printed they
had three or four similar formations in the air against
Wrangel's forces. They had one of these squadrons
at Tamani, whence they seem to have carried out
bombing raids on Kertch, though not without
retaliation, since it is recorded that this aerodrome
was bombed by Wrangel's aeroplanes. Evidently,
aviation is by no means a dead letter even in
Bolshevist Russia.
Not the least pathetic feature of this journal is
a list of Russian -aviators whose obituaries are re-
corded, most of these “ martyrs of Russian aviation "
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having died of typhus. This in itself is an eloquent
evidence of the terrible conditions under which
the civii War in South Russia has been waged.
The deadly typhus fever is caused mostly by starva+
tion and uvercrowd.mg It cannot exist save in the
very worst sanitary conditions, and its appearance
in an army is enough to indicate that it has reached
the limits of endurance. What the conditions have
really been we cannot imagine, and shall probably
never know with certitude—possibly it were better
we did not. We can do neither more nor less than
salute with admiration the gallant men who have
made so magnificent a fight against all that Bol-
shevism means, and express what sympathy we may
with their failure against all the odds.
- - -
e Can airships be l:\em }llike trolley-cars ?
That seems to the question pro-
hf,‘:‘:?:‘ pounded by the projector of a new
airship service between Portsmouth and
Ryde. The idea has been cenceived by Mr. J. D.
Roots, a well-known pioneer of the motor-car and
an engineer of considerable attainments. He pro-
poses to erect a cable-way between five and six
miles long, from which small airships will pick up
electric current for purposes of propulsion, altitude
being maintained by ballasting and valving in the
ordinary way. It is believed that the technical
difficulties can be readily overcome, and that the
cost of electric traction will be much lower than that
of the more orthodox method of propulsion. As
to that, we have a perfectly open mind, and are,
naturally, much interested in the development of
the scheme. Obviously, such a method of power
transmission can only be used over very short
distances—assuming that it is practical at all, of
which we are not altogether convinced at the moment.
In fact, we regard the scheme as a very interesting
one, with certain possibilities which may or may not
be realised, but which is nevertheless an experiment
which we shall be glad to see tried out.
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officers who, up to a comparatively recent date,
were trained in military duties, it will not be neces-
sary to detach many at present, but a begummg is
to be made next year, and the number will be raised
as time goes on.

On the face of it, the scheme seems to be a good
one. It would obviously be disastrous to effective
co-operation in War if the Army and-the Air Force
had no mutual knowledge of each other's methods
and policy. It must be a considerable time, however,
before officers of junior rank can make their views
effective in the Army, when they have returned from
service with the Air Force. We are able to appraise
with some amount of certainty the exact notice
which is likely to be taken of the ideas of a subaltern
officer by his seniors, and from this point of view
we are a little inclined to wonder whether there is
a “ nigger on the fence " in a scheme which, at first
sight, seems admirable. Speaking purely from the
point of view of the layman, we should have said
that the objects in view would have been better
attained by the attachment of officers of field rank
in order to give them an opportunity of the study of
Air Force methods of administration and of air
strategy in its relation to the other Services.

We cannot forget in these connections that both
Army and Air Force are still under the supreme
direction of a dual Minister, nor that there has been
persistent intrigue at the War Office to regain complete
control of the aerial arm. We should be sorry to
think that this new scheme is part of an insidious
plan to insert the thin end of the wedge of Army
control of the Air Force, but we cannot in all the
circumstances completely divest ourselves of the
suspicion that there is rather more in it than meets
the eye. More particularly as there seems to be no
idea of the Admiralty following out the same plan,
although there would appear to be at least equal
need for interchange between the Navy and the Air
Force. Indeed, there is more, since the strategy of
the sea war and the training for giving effect to it
are far less understood by Air Force officers than

- - -

Having regard to all the cir

Army of the two Services, it has been decided
?“’:“:’h? by the War Office and Air Ministry
R.A.F. jointly that a certain number of junior
officers of the Army are to be seconded

for service with the R.AF. in order to obtain a full
technical knowledge of the work and policy of the
aerial Service. A few officers have already been
seconded, and their appointments to the R.AF.
are to be gazetted forthwith. In continuation of
the policy laid down, the War Office is calling for
volunteers for service with the Air Force, and from
these will be selected thirty officers whose attachment
will begin in March next. The officers selected will
be between 22 and 28 years old, and will-be seconded
for four vears. They must have at least two years’
commissioned service, and be passed fit by the special
Aviation Medical Board. It has been decided that
these officers shall he given temporary commis-
sions in the R.AF., in which they will take rank
and command accordingly, while they will receive
the pay and allowances of their substantive rank
in the Army or Air Force according to which is the
more advantageous to themselves. Their service
‘while seconded will count towards pension. The
scheme is to be reciprocal, though the numbers of
Air Force officers attached to the Army will not be
as great. The R.AF. being largely composed of

the corresp blems of land warfare. Further,
the exact role to be played by the Air Service in
co-operation with the Navy is also in all probability
less appreciated by the Navy than similar co-operation
with the Army is understood by the War Office.
- - -
In a very short time most of the air
m“‘.‘: traffic in and out of London will be
Air Port dealt with at Waddon, and the Crickle-
wood aerodrome will cease to be used
as it is now. One reason is that the present arrange-
ments mean the duplication of Customs and other
staffs, while there is not enough aerial traffic to justify
the keeping up of two big aerodromes. Further-
more, practically the whole of the traffic comes in
on the south side of London, and the Waddon aero-
drome is very much better situated for dealing with
it. Of course, as traffic’ develops, particularly
internal traffic, it will be necessary to lay down fresh
aerodromes on the north side of the Metropolis, in
which case there is more than one good site available
near Hendon. It is understood that in any case the
Cricklewood site will not again be utilised for the
purpose, though the constructional works and the
Handley Page Transport Co. remain unaffected for
the present at least.
The decision appears to be a wise one. There is
no sense in keeping on an aerodrome for which there
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is really little use at the moment, with the attendant
overlapping of expensive staffs and services. Natur-
ally, it is with some considerable regret that we hear
of the decision, because of the hope which has failed
to fructify that by this time we should have had
enough commercial air services in being to call for
the maintenance of this and other aerodromes as
well. Still, circumstances are as they are and
not as we would have them, so there is nothing to be
done but to record the fts and agree with what
appears to be a sound pohcy

An mdustrv whxch is one of the keys "
to aviation—as well as to mechanically
propelled transport of all kinds—is
the magneto trade. Its development
is only to be measured by the advance of the internal
combustion engine and “withont it the latter is an
impossibility in so far as most of its uses are con-
cerned. It is a matter of common knowledge that
at the beginning of the late War there was no British
magneto industry, unless we care to dignify a total
national output “of some hundred or so machines a
week by the name of “industry.” Fortunately
for ourselves there were in stock in this country many
thousands of German magnetos, and these, together
with what could be obtained from America, kept us
going during the interval which was occupied in
creating an industry to cope with the needs of war.

Such an industry was created, and very success-
fully. When the War ended, we were makmg enough
magnetos to supply all our own normal requirements
and to leave a substanual margin for export. There

= =

A
Menaced
Industry
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seemed to be a reasonable prospect of Britain taking
the place in the world’s magneto market which,
before the War, was occupied by Germany. At
least we could hold our own markets. But what has
actually happened ? When the Gevernment dis-
covered, early in the War, how vitally we were handi-
capped by dependence npon foreign counfries for
certain essentials, it compiled a formidable list of
“key " industries which must, after the War, be
protected ‘against competition—particularly unfair
competition—irrespective of the particular branc
of economic faith held by the Government of the
day. Among those industries was the magneto
trade. But it has not been so protected, and the net
result is that Germany is dumping magnetos here
at prices a little more than half of those at which the
British machine can be sold. The first consequence
is that 70 per cent. of the workers normally employed
in the British factories are either out of work alto-
gether, or are on short time. The second, and even
more serious, consequence is that a trade which was
created for the purposes of the War and which is
absolutely vital to the air and mechanical transport
services is rapidly being extingunished by the subsidised
competition of our late enemy. Nor does the
Government seem to care whether the industry—
together with the rest of the “ keys "—lives or dies.
The promised protection for these industries is not
even in sight, since the latest is that the proposed
Anti-Dumping Bill will not be brought in during
the present session of Parliament. Germany seems
still to have some very good friends in high places in
this country.

E =

R.AF. SHORT SERVICE COMMISSIONS

Tae Air Ministry announces :—

The regulations issued in August, 1919, whereby provision
was made for. g part of the officer p of the Royal
Air Force by grantmg short service commissions for a period
of three years, with a possible extension to four years () To
officers then serving, and (b)) To demobilised officers, have
been revised.

The new regulations extend the right of entry for short
serviee commissions to civilians, and make service on short
service commissions by direct entry from civil life a permanent
feature of the Royal Air Force, thus maintaining the necessary
proportion of junior officers and providing a steady flow into
the Reserve.

Applications lar short service commissions, under the new

can, now be for a course of

training which commences on February 1 next year.
'he candidates must not be less than 19 and not more than
25 years of age at the time of entry. They must be of pure
European descent and the sons of natural-born British

officars of the Royal Air Force. Officers transferred to the
Reserve after completion of their full period of service on the
active list, will be paid a gratuity of {75 for each completed
year of active service at full pay and will be paid retaining
fees whilst in the Reserve subject to satisfactory completion
of the training required.

Copies of the detailed regulations may be obtained by
application in writing to the Secretary, Air Ministry, (S.7),
Kingsway, London, W.C.2.

In addition to the candidates required for the course of
training commencing on February 1, a limited number of
candidates will also be required later for courses commencing
on May 1, June 1, July 1, and October 1, 1921.

Selcnmn (,umrrut!ccs wlll be held at the Air Ministry in
connection with the different courses about December 15,
1920, March 15, 1921, April 15, 1921, May 15, 1921, and
August 13, 1921, Tespectively.

Intending applicants who, after reading the regulations,
are desirous of being considered, may obtain a form of appli-
cation h) applying #n writing to the Secretary, Air Ministry,
(S.7). London, W.C.2. Applications must be

subjects. Each candidate will be examined by a Medical
Board and interviewed by a in
London.

Employment will be for a period of four years on the active
list, followed by a period of service in the Reserve. During
the period of service on the active list, an officer may be called
upon to serve in connection with any type of aircraft in any
part of the world either ashore or afloat.

The rates of pay and allowances and the conditions of issue
will be those normally in force from time to time for permanent

A.F.C for Australian Flyers
It was announced in the London Gazette of November 23
that the King has been graciously pleased to approve of the

received at the Air Ministry a clear week before the date of
the Selection Committee at which the Candidate wishes to be
examined.

There are also vacancies for a number of demobilised pnlots
of the Royal Air Force for entry at an early date. All appli-
cants will be considered, provided that they have not been
interviewed by an Air Ministry Selection Board subsequent
to August 31, 1920.

H , H -
Canadian Defence
Sir ARTHUR CURRIE has to the Gi
the creation of a Committee for Defence, and the appointment
of an Advisory Puhamentlry Committee to study military
to The Times corfespondant at Torontv

undermentioned rewards to the officers named below in
recognition of the valuable services rend by
their successful flight from England to Ausn'tha

Air Force Cross.

Lieut. Raymond John P. Parer, Australian Flymg Corps.
Lient. John Cowe McIntosh, Australian Flying Corp:

d that the P hould
ted znmu\ly while the anc

T ance, the Mimster of Defence
and the chiefs of staft of the Mxln:u. Navy, and Air Force
should form the Defence Committee.
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THE AVORIO-PRASSONE KITE BALLOON

A VERY considerable amount of progress has been made—
especially during the late War—in the development of the
captive observation balloon since the early days of aeronautics,
when the ordinary spherical balloon was employed. This
first application of the spherical balloon was by no means
satisfactor; the balloon was very unstable, could not be
kept head to wind, and pitched and rolled considerably
The introduction of the German Parseval “* kite " balloon,
with its wind-fed air ballonet, overcame these difficulties
to a certain extent, and the employment of stabilising fins

r s

THE AVORIO-PRASSONE

KITE
balloon about to ascend.

BALLOON : The

also wind-fed—as in the Caquot type kite balloon
matters still further

It is of interest to note the wind-fed air ballonet arrange
ment referred to above is similar in principle to the large
kites or paper air balloons used by the Chinese and Japanese
many hundreds of years ago ' \
Whilst the Parseval type was much more stable than the
hored spherical balloon, it was still somewhat difficult

improved

THE AVORIO-PRASSONE KITE BALLOON: The
gas valve on the A.P. balloon, made of wood to avoid
electrical discharges.

to handle, especially in high winds. The Caquot, with its
streamline and smaller envelope, possessed far greater
stability, and rode very evenly in much higher winds. The
large wind-fed fins succeeded in preventing the rolling common
to the other types. Even the Caquot had certain disadvan-
tages, however such as a tendency to nose dive, and a some-
what complicated suspension rigging. It was with the object
of obtaining still further improvement that Maj. Avorio,
of the Italian Air Service, and Dr. Prassone, Director of the
Italian Establishment of Aeronautical Construction, set to
work on the design of a new type of kite balloon, and it would
appear that their efforts have met with no small amount of
success. These A.P. kite balloons were used extensively in
the Italian Army, whilst several were also used in this country
for the anti-air-raid net barrages. America also had some of
these baloons on trial

The A.P. kite balloon, whilst retaining the principal charac-
teristics of the Caquot type, also resembles, in a general way,
the spherical type. In fact, broadly speaking, the A.P. is a
spherical with a Caquot empennage. The advantages claimed
for the A.P. kite balloon, over other types, may be enumerated
as follows : Being almost spherical in shape the gas envelope
provides a greater lift fora given weight of envelope, thus pro-
ducing a smaller and more compact kite balloon as a whole.
The suspension is less complicated and requires little, if any
rigging, whilst the basket is slung very close up to the concen-
tration point of the mooring ropes. The balloon rides very
easily—almost vertically—even in winds of so m.ph, it
does not nose dive, and owing to the smaller surface exposed
to the wind yawing is reduced to a minimum. The smaller
projected area and the coincidence of the lifting and mooring
forces allow a high hauling-down speed. All these feature
render this kite balloon particularly suitable for sea work;
when towed from a ship, although it offers more resistance
than the Caquot type, it is much more stable and has a greater

t

The following is a description of the principal characteris-
tics of the A.P. kite balloon, for which we are indebted to our
American contemporary Aviation. The gas envelope
of the A.P. is ellipsoidal, or ovoidal—according to the model—
with the major and minor axes differing only slightly in length
Attached to the rear of the envelope is an air-filled cone, which
serves to reduce the wind resistance of the balloon, and, in
conjunction with the ballonet, to maintain the shape of the
gas envelope. Around this cone there are arranged three
air-filled fins, 120 deg. apart

The winch and basket suspensions are attached to the same
points on the envelope, which—in the ellipsoidal model—has
the effect of bringing the basket and main cable very close
together, The gas envelope is composed of gores
of airships, and the spherical form is maintained by wide and
strong trajectory bands ending at the vertices of the
thus reinforcing the rigging points. The ballonet s
is directly above the catenaries and parallel to a line connecting
the terminal rings of the rigging. Therefore, all the outer
fabric on the underside side of the balloon contains only air.
The tension due to the lift and to the action of the wind, on the
other hand, is all concentrated in the terminal rings and is
transmitted to the cable through the suspension. The
catenaries are of steel wire cable s mm. diam., having a tensile
strength of about 3,960 lbs., while the suspension ropes are of
hemp, 12 mm. diam., with a tensile strength of 2,640 lbs
Three-ply cotton fabric, rubberised between the plies, is used

The Avorio-
<) Prassone
Kite Balloon:
Diagram
showing the
gas valve
gear.

/
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KITE BALLOON

THE AVORIO-PRASSONE KITE BALLOON : Side and end elevations to scale.
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for the gas envelope. At the bottom of the gas chamber there
is a diaphragm forming the ballonet, into which air is admitted
through the scoop at the bottom of the envelope ; the ballonet
also communicates with the bottom fin through an opening at
the forward extremity of the latter, whereit joins the

middle ropes on each side also criss-cross, the front ropes to the
rear of the basket, and the Tear ropes to the front. This
prevents a fore and aft swinging. With the basket near the
cable the two bow ropes are attached to the two rings ter-

An automatic gas valve, located near the equator of the balloon. "

is operated by means of small non- stretching metal lines
attached to the fabric of the diaphragm. The ripping panel,
covering a series of elliptical holes, is on the top of the
envelope.

The cone and fins are filled with air, which is admitted
through the scoop at the bottom of the lower fin, in addition
to the air from the ballonet. Openings between the lower fin
and the cone are fitted with fabric valves, allowing air to pass
from fin to the cone but not back again. This allows the cone
and the upper fins to be inflated by a pump—through an
inflation sleeve at the apex of the cone—before the ascent of
the balloon, thus obviating swaying at the beginning of the
ascent. A fabric release valve, on the top of the cone, is so
adjusted that it begins to open at a lower pressure than the
gas valve. The expansion of the gas before the gas valve
opens expels extra air from the cone and fins at the same time
as from the ballonet. Two-ply rubberised fabric of very fine
texture is employed for the cone and fins, and instead of the
internal rope rigging usually employed on kite balloons,
diaphragms, with holes cut in them for the passage of air,
extending across the fins, etc., are employed.

The cable suspension consists of twelve ropes, which start
from the vertices of the catenaries on the envelope and come
together in two groups, each group terminating with a metal
ring. The two rings are joined together by means of a ring on
a steel rope to which the main cable is attached. Two further
rings are also attached to those mentioned above. If the
basket is near the cable one of these rings carries the ropes for
the central sandbag attachment, and the other takes the two
forward suspension ropes of the car; when the basket is
located away from the cable—as in the ovoidal model—the
sandbag attachment and handling guys are sccured to the two
rings previously mentioned, the forward basket-suspension

running direct to the envelope.

'he basket suspension consists of eight hemp ropes _from
eight of the suspension points of the catenary band. These
ropes are attached directly to the basket toggles, and the
front and rear ropes criss-cross from one side to the opposite
side, thereby preventing side-swinging of the basket. Two

= o

the cable The mooring ropes are

attached to fourteen patches, connected by a catenary band,

gn gxe upper portion of the envelope, on the trajectory
ands.

The balloon is inflated through a manometre sleeve, which
passes through the ballonet, and as soon as this sleeve begins
to fill inflation is sto]

In order to minimise the risks of fire, due to clectric dis-
charges, the valve used in the A.P. balloon is a wooden one of
the type used in spherical balloons, suitably modified. The
seat is of wood, and the ring is attached directly to the fabric
by lacing, thus obviating metal wing nuts. Steel springs are
replaced by rubber cords which render the adjustment prac-
tically automatic, since each cord passes through a small hole
in a wooden cleat fixed to the flat part of the valve. The rub-
ber cords are protected from atmospheric effects by being
enclosed in rubber fabric, and fabric also protects the wood of
the valve. The envelope is electrically insulated from the
basket, and therefore from the earth, by eliminating all metal
connections both between the envelope and the basket and
the envelope and the mooring cable. Also, by care fully

th by g hemp suspension
ropes with rubberised (abnc and insulating the valve hand-line
and rip-line by silk cords. A discharger is also suspended
just forward of ghe valve, and another from the top of the
cable. The following are the characteristics of the smallest
and largest models of A.P. kite balloons :—

Capacity 26,044 cu. ft. 38,840 cu. ft.
Diameter 33 it. 8 ins. 7 ft. 6 ins.
Length 4 ft. 3 ins. 59 ft. 0 ins. -

Gross liftato® C. and -fw mm.

1,984°1 lbs. 2,861°5 lbs.
Net lift at 0° C. and 760 mm.

1,060 3 1bs. 1,763 7 1bs.

Total weight of envelope 683 4 Ibs. 8598 Ibs.
‘Weight of mooring lines . 287 lbs. 28+ 7 Ibs-
Weight of cable, suspermon

complete 39°7 lbs. 46° 3 Ibs.
‘Weight of basket suspensmn 15°4 lbs. 15°4 lbs.
Weight of bandling guys 661 1bs. 66°1 1bs
‘Weight of gas valve .. 1140 lbs. 11°0 lbs
‘Weight of basket .. e 70° 5 lbs. 70°5 Ibs.
Total weight of balloon . 014+81bs. 1,097°8 Ibs.

o jof

THE LONDON-CONTINENTAL SERVICES

FLIGHTS BETWEEN NOVEMBER 14 AND NOVEMBER. 20, INCLUSIVE

e |5 | Nooi | 2 |

ﬂ ® | flights E‘,g; ‘,i

= i el Y 5% Type aud No. in brackets)

Route el w ;:'é-'. Ez Fastest time made by of Machines Flying
-t °
$1312|8) 58 |8
2 z
| h.m.
Croydon-Paris ... R & § :6. 2| 10 10 3 5 | Airco 18 G-EAUF(2h. 18m.) A9B(() gx(ﬁ (4), (A)xs (r),
3), Bt.(1), G. (3
Paris-Croydon 19}| 24 | 2 14 17 2 25 | Airco 18 G-EAUF (1h. 57m.)| A% (2‘)('5 A6 (5), Aa8 (1),
. (5), 1, G \
| | 1).

Cricklewood-Paris 5018 | — 1 2 ‘ 4 | 3 40 | Airco 4 G;EAVL (2h. som.) | A4 (1), Aq(r). HP(3%
Paris-Cricklewood d|nl—| 1 3 2 51 | Airco g G-EATA (2h. 15m.) | A9 (2), H.P. (3).
Cmydon—Bmueh 1| = 1= i 2 17 | Airco 4 O-BALO (zh. 17m.) | A4 (1).

1 2 Jhee — - 2 50 | Airco 4 O-BALO (zh. som.) [ A.4 (1).
Cri Bm.wu 3] 1) 3| 3 3 | 211 |Airco 4 G-EAVL (1h. 48m.) | A4 (2), Ao (xg.
Brussels-Cricklewood 4|— | 1| 3 2 43 | Airco 9 G-EAUP (1h. 35m.) | A.4 (2), A9 (1

Totals forweek .|t | 82| ol 3x| 42 |

* Not including “ private” ﬂxghts

t Including certain journeys when stops were made en route.

1 Including certain diverted journeys.

A.9 = Airco g (efc.).
Fl.-anmFso.
Se.= SE.5. Sp. = wd.
The following is a list of firms running services
hnlpottun\"l_ Travel ; Co.

A.4 = Airco 4,
F. = Fokker.
Sa. = Salmson.

Av.= Avro.
G. = Goliath Farman.

B. = Breguet. Br. = Bristol. Bt.=BA.T.
H.P. = Handley Page. N. = Nieuport. P.= Potez.
V = chknn Vuny W.= Welt.land
d Paris, Brussels, —Ah‘ Post of Banks;

des Gnndnl Expruus Aﬁenneax Hmdlez Page Tnnsrorttnd .; Instone Air Lmex
e

Co. Transaérienne.

des Transports Aériens;
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The Royal Aero Cla

of the United Kii

!

® OFFICIAL .NOTICES TO MEMBERS @

COMMITTEE MEETING
A MEeeTING of the Committee was held on Wednesday last,
November 17, 1920, when there were present: Brig.-Gen.
, F.R.S., in the Chair, Maj.-Gen. Sir
. Mr. ErnrﬂL Bucknall, Llrut -Col.

F. K. McClean, Lieut.
C«\Et C. R. Samson, C.M.G.,
lection of Member

ele( ted —~Sub Lu_u! Edward Cecil Selwyn Savill, R.N.R.
—It was re-
ported that the BurLAu of the Fédération Aéronautique Inter-
nationale would meet in Paris on January 10 next. It was
decided to defer sending in the items for the Agenda until
the Joint Standing Committee of the Club and the Society of
British Aircraft Constructors had fully considered the proposals
for next year's Schneider Race and the Speed Race to replace
the Gordon Bennett Race.

The conditions for the Fédération Aéronautique
nationale Superior Brevet were considered.

Classification of Machine 1t was decided that the
Racing Committee should formulate the Club's suggestions
for the Classification of Machines for racing purposes.

Buc Meeting.—Letter was read from the Aero Club de
France thanking the Royal Aero Club for their assistance on

Inter-

the occasion of the Paris-London-Paris Race on October 10,
1920
Avintors Car(lﬂcaus.—d he following Aviators' Certifi-
cates were granted
7904. Francis Réginald Alford
7903. William Richardson Bailey
Aeronaut’s Certificate.—The following
Certificate was granted :—
276. John William Havers.
Airship Pilot’s Certuicnle.vl'hc following
Pilot’s Certificate was gran
66. John \\ illiac Havers.

Aeronaut’s

Airship

Racing Programme 1921

The Joint Standing Committee of the Royal Aero Club and
the Society of British Aircraft Constructors meet on Thursday,
the 25th inst.,, to consider the Racing Programme for 1921
and also the chuhtions for the Schneider Race.

Servants’' Christmas Fund.
The Subscription List for this Fund is now open.
Offices : THE ROYAL AERO CLUB,
3, CLIFFORD STREET, LONDON, W.1.
H. E. PERRIN, SeCreu.ry.

NOTlCES TO AlRMEN

(124) Aerodrome List Amendments
NoTice to Airmen No. 106 (Consolidated List of Aero
dromes), of October 1, 1920, is amended as follows :—
List B (b).— Stations temporarily retained for Service purposes
The following should be deleted :—

Seaplane Station Height
Name, Lat. Long. above
sea-level
Killingholme (S) .. 53° 40'0" N. 0° 15 0" W.

(S) Seaplane station
List C u.) —-Clml Aerodromes licensed as ' suitable for Avro
4 K and similar types of aircraft only
The Iollaumg should be deleted :—

Aerodrome Height
Name Lat. Long. above

S " sea level

teherby, Carlisle 54 53’ 30° I\. 2°54'0" W.  goft
Bramhall .. e 3 27 N 2‘110“. 265 .,
Herne Bay .. .. 31°22'0” N. 1°8 30" E.
St. Annes-on-Sea .. 33°46'0” N. 3°1’ o W. 30 .
Taunton, Musgrove

Farm % o N. 3?7y W 60 ,,
(125) France : Nimu Aerial Lighthouse ; Toulouse

Customs Aerodrom:
Notice to Airmen No. 98 of September 24, 1920, is
amplified as follows :—
Aerodromes
1. NiMEsS—An aerial lighthouse is now in operation at this
aerodrome every day from sunset to one hour after sunset.
It is a white, group, occulting light, whose characteristic is
the letter M in morse code, flashed every 10.5 seconds as

follows :—White light, 3.0 secs.; eclipse, 0.5 sec.; white
ught 3.0 secs. ; eclipse, 4.0 se
. Tourouse.—(Lat. 43° 34’ 30" N, Long. 1° 28’ 30" E.)

faieseil hecolioie il by M. Latecoere, situated 4 kiloms.
(2} miles) SS.E. of Toulouse, immediately south-west of the
railway to Carcassonne. This ground has been appointed the
customs aerodrome for the Toulouse-Casa Blanca Air Service,
and it is available for the landing of civil machines in general,
provided due notice has been given beforehand to the
aerodrome authorities.

This aerodrome should not be confused with the private
aerodrome belonging to M. Ernoul, about 3\ kiloms. to the

(126) mes,
C\lltoms etc.

HE d aplane stations in
Holland have now been made avallablu for civil aviation i~
1. Aerodromes

ScutpHoL. — Civil Customs and Military Aerodrome.
Position—Lat. 52° 19’ 0" N., Long. 4° 48’ o E. Situated
9 kiloms. south-west of Amsterdam, to the west of the

Ring Canal, near Schiphol Fort. Altitude—16 ft. below sea

level. Landing Area.—450 X% 450 metres. Accommodation,
etc.—Hangars, petrol, oil and minor repair facilities are
available. Wind Indicaior—A model of a seaplane, painted

orange, in the N.E. corner.

Night Landing Arrangements—There is no proper light-
house. The wireless mast in the N.E. corner is illuminated
by 76 electric lamps (white) stretching from top to bottom of
the mast. These lights are at present only in operation by
special request to the Commandant of the Aerodrome and
at such other times as deemed expedient by the Commandant.
The height of the mast is 41 metres (135 it.).

Customs.—Schiphol is a regular Customs station, but in
the case of machines not landing at scheduled times the
aerodrome authorities must be notified beforehand of the
intended time of arrival, otherwise the machines cannot be
cleared immediately upon arrival.

SoesTERBERG.—Civil and Military aerodrome. Posifion.—
Lat. 52° 8 0* N., Long. 5° 17’ o E. Situated 8 kiloms. W.S.W.
of Amersfoort, 1 kilom. south of the Amersfoort-Utrecht
railway. Altitude. —Approximately 150 ft. above sea level.
Landing Arvea—Approximately 1,200 X 80o metres. Mark-
ings.— Two orange - coloured circles are displayed on the

aerodrome. The wind indicator is placed in the middle of the
Supplies, etc.—H: petrol,

oil and all faczllhes for repairs are available.
0b. —Trees h Hangars

the
and sheds are situated on the east side of the aerodrome, and
outside the eastern boundary there is a wireless mast situated
on a hill, the mast rising to a height of about 170 ft. above
the level of the aerodrome.

Lighthouse, Night Landing Arrangements, eic.—Landing
lights are installed. On top of the wireless mast, at a height
of 50 metres (170 ft. app! ) above the
- kit lighthouse in the form of a revulvlng searchlight has

n installed. The colour of the light is white. The beam
is concentrated in a horizontal plane, and revolves once in
every 2 secs. After every two revolutions there is an eclipse
of 4 secs. The light is visible over the whole horizon. The

eastward, at Fonsesgrives, Lat. 43° 34" 30" N., Long, 1° 30
30" E.
Authority (for para. 1) : Bulletin de la igation A

No. 7 of October, 1920.

of the light is thus approximately as follows :—
White flash, eclipse, 2 secs. ; white flash, eclipse, 6 secs. The
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wireless mast itself is illuminated by a row of electric lamps.
Th lighthouse and lights on the wireless mast are only lit

y special request to the Commandant, and at such other
uma as deemed ex'pechent by the Commandant.

Customs.—A machine cannot m-d.unnly be cleared by t.he
Customs at this
be made for Customs inati by ‘

from the Commandant prior to arrival. In this case the
Commandant will notify the Custams authorities. Normally,
machines should proceed to Schiphol

DE Kooy.—Civil and Naval aerodromz Position.—Lat.
52" s¢’ N., Long. 4° 47° 0" E. Situated about 7 kiloms.
S.SE. of Den Helder, to the east of the railway line. "Altitude.
—Practically at sea level. Landing Area.—Approximately
800 x 800 metres. Markings.—The wind indicator is dis-
played on a hangar in the N.E. corner of the aerodrome.

Obstructions—The hangars are arranged along the north
and east sides in the north-east corner. At a distance of
about 100 metres from the eastern boundary is the dyke of
the Zuider Zee rising to a height of about 30 ft.

d Supplies, etc.—H and repair facilities
etrol and oil are stored for military use,

on thc aerodrome.
and are not for civil

Night Landing Arrangements—The hangars are lit by
ubstmchon lights at night. There is no aerial lighthouse,
but at a distance of 6 kiloms. to the N.W. is the lighthouse
of Kijkduin (S.W. of Den Helder), whose are :

R o

from the seaplane station, in a line ‘approximately
N.E. and S. The former is to the N.E. and is a fixed white
haht of 450 c.p. at a height of 91 ft., visible for 13 miles, the

latter being a white light of 450 cp. at a hught of 29 ft.,
occulting every 5 secs., the eclipse g 1} secs. This is
visible for 10 miles, These lights are only visible through an
arc of 16°, from 200° to 216°. The entrance to the channel
mentioned above is illuminated by a light-buoy.

Customs.—There are no Customs facilities at this station.
Machines should proceed to Schellingwonde for clearance.

OrHER AERODROMES.—The aerodromes at Gilze Rijen and

Souburg (Flushing) and the seaplane station at Veere are not
open to civil aviation.

3. Customs
The Customs facilities provided at each station are shown
under their respective headings above. The only customs
stations are the following —Regular Clalom: Stations.—
Station
at which clearance can only be effectel by spmal arvangement.—
Soesterberg aerodrome.
4. Dangerous Aveas
In view of the danger to low flying aircraft caused by
wnreles: masts, the Dutch Government (Minister of ** Water-
staat ") has issued a notice giving the posmons of the follow-
ing wireless stations :—
Scmmmom HaARrBOUR.—Two masts, height 100 metres

White group ﬂashmg light of 1,200,000 C.P.; height 187 it.;
visible 20 miles in clear weather all round the | horizon ; givi
two flashes every 10 secs. as follows :—Flash, | sec. ; eclipse,
1} sec. ; flash, | sec.; eclipse, 7 secs.

Customs.—There are no Customs facilities at this aerodrome,
which is open to civil aviation, but not to international
traffic.

2. Seaplane Stations
SLHELLNGWOL‘DE —Civﬂ and Naval :eapl.me station
Position. —Lat. 52° 22’ 30” N., Long. 4° 58" 0 E. Situated
about 4 kiloms. E. by N. of A south of

( y 330 ft.), situated in Lat. 52° 6° N., Long.

4° 15’ E. (approx.).

SAMBEEK.—Seven masts in a line approximately east-west,
height 60 metres (; t{:tg;:’o:nmatel) 200 ft.). The lengtb of the
whole system is 1 metres. The centre mast is situated
in Lat. 51° 36" N., Long 5° 56" E. (approx.). g

KooTwIjk.—Six masts, one in the centre, and the other
five forming five angles of a regular pentagon with a radius
of 450 metres, height 210 metres (approx.\mately 690 ft.).
The centre mast is situated in Lat. 52° 10’ N., Long. 5°
50' E. (approx.). Aircraft should avoid flying low in the

the village of Schellingwoude. Markings.—A wind indi-
cator is on the roof of the shed. Accommodation, Supplies,
etc—There is one hangar. Petrol and oil and minor repair
facilities are available.

Night Landing A —The pier to the
east from the stanon is Alluminated by a row of lights, which
form a good landmark at night. At the eastern end of the

ier is a fixed light showing red and green, and at the opposite
northern) side of the entrance to the harbour is a white
occulting light, period 5 secs., visible for 10 miles.

Customs.—This is a regular Customs station, but in the
case of machines not arriving at scheduled times the authori-
ties at the station must be warned beforehand of the intended
time of arrival, otherwise the machines cannot be cleared
immediately on arrival.

DE Mok a(nll and \aval icaplam station.—Position.—
Lat. 53° 0’ 0" Long: 4° 45 30” E. Situated on the south
end of the Isle of “Texel, abuul 3 kiloms. S.S.E. of the village of
Hoorn. Landing Area—Machines should land in the open
sea and taxi to the station, the channel. on either side of
which is shallow water with a silt bottom, being marked by
buoys on the southern side. Markings—The wind indicator
is in the form of a flag on the corner of the hangar. A landing
T is also displayed. ~Accommodation, Supplies, etc.—There is
one slipway. Hangars and repair facilities are available.
Petrol and oil are stored for the use of the station, nnd are not
normally available for civil mchmes

Night-Landi 74 —A good at night is

by the two ligh and Stuifdijk,
situated at the head of the inlet at De Mok, about 1 kilom.

o} H

Army Officers for the R.AF.

It is understood that arrangements have now been
concluded between the War Office and the Air Ministry
by which selected young Army officers will be seconded for
four years to the R.A.F., while a number of R.A.F. officers
will be seconded for service with the Army. A few Army
officers have recently been attached to the R.A.F., but the
first batch of 30 young officers to come under the scheme
will be wconderl in March of next year. They will be given
and their RA.F. service

RA.
will count toward pension.

Germany Refuses to Deliver More Zeppelins

FroM a message to hxnd from Berlin, it appears r.hat the
demand of the Ambx for the
two further Zeppelins—The “

or the
Bodensee" and the “ Nord-

1213

of these stations.

5. Prohibited Area.—See Notice to Airmen No. 77 of 1920,

6. Wireless Procedure.—See Notice to Airmen No. 123 of
1920,

7. Authority —Dutch Notices to Airmen !\os 2 and 3;
\ohc&s by the Dutch Minister of ** Waterstaat."

8. Cancellation.—Notice to Airmen No. 71 of 1920 is hereby

cancelled.
(127) Penshurst Landing Ground : Provision of Wind
Indicator
A vLiNeN wind indi
landmg ground at Penshuxst
11’ E. (List B (c) of
Civil use : Notice to Au'men No. 106 of 1920.)

This indicator is cone-shaped, painted with black and red
bands, and attached to a mast erected on the hangar at the
southern side of the landing ground.

(128) Biggin Hill Aerodrome : Obstructions

1. PiLots are warned that sheep graze on the aerodrome
at Biggin Hill on week-days before ogoo hours and after
1700 hours, and during the week-cnd uninterruptedly.

2, As in misty weather, aircraft have been observed to
cross th at very low alti ion is drawn
tothe{actthatthetwowuelmmasts{mlleSSE of the
aerodrome are 120 ft. high and have an aerial between them.
(129) Manchester Aerodrome : Obstructions

Pirots intending to land at Manchester Aerodrome
(Lat. 53° 26" 0” N., Long. 2° 15" 0" W.) are warned that the
grazing has been let for the winter months, and therefore that
they may expect to find cattle and sheep on the aerodrome.

oS =

stern "—as a compensation for the two destroyed German
airships is being resisted, as is also the claim for a monetary
compensation for the other destroyed airships. In pleading
that these demands are quite unjustified, Germany tries to
make out that all Entente claims on Germany in respect of
alleged violations of the terms of the Armistice have been
settled under the Scapa Flow protocol.
German Services Suspended

It has heen decided that the Gemu.n nerul services

Bremen,

and Berlin, W Malmoe and C shall be
mpended during the winter months. The present mtentmn
is to resume these services in March next. The service
between Berlin and Bremen is to be maintained during the
winter.

on the
Lat. 51° 12’ N., Long. o°
list of A for
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A STUDY OF AEROPLANE RANGES AND USEFUL LOADS
BY J. G. COFFIN
(Concluded from page 1201)

Parr 1II. Effect of Wind on Range C

ding weight of the machine, and the values thus

Best Flight Speed.
Ir there is a retarding or a helping wind it will be shown
below that the conditions for maximum range must be changed.

The following is a proof of an important method for finding
the proper attitude of flight with or without winds.

Let curve 1 be the required thrust-speed curve and 11 the
required power-speed curve for the machine.

Consider a machine of constant weight W which is flying
with air speed V against a wind speed w. The ground speed
is then V — w.

In o;der to fly a ground distance ds it will take a time

s
d=y_o

If the thrust is T and “ « " is the rate of gas consumption
per delivered power the gas consumed in flying this distance is

ds
aPdt = aP = (30)
As “a " is assumed constant and ds is fixed, for this expres-
sion to be a minimum we must have
d P (V-w) P—P
AVVIe=0=" m_up
and since. V - w cannot be infinite the condition is :
» Pag—.
This means that the subtangent to the power-speed curve is
(V — ) and the equation is fulfilled by the following construc-
tion : Lay off w, figure 9, on the V-axis, to the night of the
origin, if a contrary wind, or to the left if a following wind,
and draw a tangent from this point to the P — V curve; it is

seen that the slope or tangent P’ is equal to }: o Forcalm

air the tangent is drawn from the origin. As the slope of a
line drawn from the origin to any point on the P — V curve is
vT e

I e - -
=T, it follows that the thrust varies‘as the
slope of such a line, and as the tangent from the origin to the
P —V curve has evidently the minimum slope, this shows
that in calm air the machine must fly at minimum thrust,
as is otherwise evident.

Thus the minimum points of the T — V curves lie directly
over the points of tangency of lines from the origin to the
P —V curves.

If there is a head wind this condition of minimum thrust
no longer holds, and more power is required for most economic
flight, which corresponds, of course, to a greater thrust.

As the power curve is limited to the right by the i

n.lwaysi

cor ! :
obtained are the D/L's corresponding to: economical flight
under the assumed conditions
Single Curve Method. "
A much simpler method will now be described to _accumphsh
the same result requiring the drawing of but a single curve
for the whole procedure. ety
The method is based upon the following consldfratlnnx
The equations for horizontal flight may be written

From these we obtain V= — Wiz (31)
JLA
D
- - W, {32
: 3 L w. 32)
. Dy, (33)
LA I

N
These equations show that as the load changes the wr'l"es:-
ponding speeds for any given angle of incidence vary as W
the thrusts as W and the powers as W /2.
Consider now any required power-speed curve. Fig. (9).
The required power curves for any other weight W, can be

calculated from this given curve by multiplying the speeds by
1 .
(3‘ —A1/2 and the corresponding powers by (' ) =A%*

and plotting these values on the same sheet. ~ If required the

sz P _
thrust curves can be obtained by plotting 7y 2 = A against
Vais,

ontput of the power plant, it is seen that for economizal flight
there is a limiting head wind corresponding to the distance
OH, where H is the intersection of the tangent to the v
curve at its limit with the V-axis. It is, of course, possible
to make headway against stronger winds, but the condition
for economical flight in such a case is no longer fulfilled.
‘When uris a helping wind the tangent is drawn from a point
on the left of O, and it is evident that as the following wind
increases in speed it pays to use less and less power, the limit
for an infinite wind being minimum power. In other words,
it pays to let the wind carry the machine along with the least
use of the power plant. Curiously enough, this corresponds
10 a thrust greater than the minimum which is proper in calm
ai

T

While for economic flight in calm air the machine must fly
at minimum thrust, and hence at maximum L/D* for the
machine for all loads, this simplicity does not obtain for econo-
mic flight in the wind. Not only does the L/D change for a
given load with varying winds, but also for a constant wind
it varies with the load. Fortunately these variations are
small for any reasonable head winds and for a change of load
equal to the weight of the machine empty. Keferring to
figure 9, the proper L./D's for the machine, and hence the proper
angles of incidence, may be determined by the method demon-
strated above.

Assuming a head wind of w miles per hour, draw tangents
to the required horsepower curves from abscissa-+w. Read
off on the thrust curves the thrusts corresponding to the points
of tangency on the power curves, divide these thrusts by the

*In the following D represents the total drag on the machine and
corresponds to (D + R) in the preceding pages.

Fig. 9

Consider what effect a change in loading has upon the equa-
tion of condition for economical ﬂ]i>ght.
aP

v V—w
becomes for a new Ioadms W,
dP-A3 2 PAd®
AVt T Valt—w
W,
where A= w
P

This reduces to (34)

S)=y ®
@)z,
which indicates that instead of plotting P—V curves for various
loads and drawing tangents from the abscissa w it is sufficient
to plot but one curve, and as the load increases draw tangents
from abscissas |}z as the load changes.
gency determines values of P and V which correspond to a
required power PA%/ and a flying speed VA'/2 for the new
condition. N i K

As the main interest here is to find the variations in L/D,
or, what is the same thing, in D/L, we continue as follows :

32
Since ‘l,):, 2= 1:;‘ is the new corresponding thrust, and

The point of tan-
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since the new thrust divided by the new load W, gives the
new D/L, it is seen that

2.
g In_T_(D), (35)
W, =w,=w=\L/
and hence in order to determine the D/L for any new loading
it is merely necessary to draw a tangent from x ,w ¢ and the

.
ratio y; read off on the original scale is the corresponding

value of the -l% required.

f

e vy S 2

Several interesting results appear from the values obtained.

1. The influence of wind on the L/D is greater for light loads
than for heavy. A change in L/D from 8-43 to 5-go is found
for the 7,000-lb. machine as against a change from 8-43 to
7+60 for the 13,000-1b. machine, these values corresponding
to a change in head-wind speed of 50 miles per hour.

2. This i still holds much less
for helping winds, the L/D changing from 8-43 to 830 for
the light machine as against 8-43 to 8:34 for the heavy
machine .

3. For any reasonable head wind that could be flown against
in long-distance flight, the change in the L/D is small, running
from 8-43 to 8-00 for the 7,000-1b. case to 8-43 to 8-25 for
the 13,000-1b. case, these values corresponding to a head
wind of o and 30 miles per hour, respectively. )

As practically it is difficult to fly at a given angle with
i the main result of these figures is to

REQUIRCD # P CURVES
Totot toads

e Y/

\

meguires- nr

show that as the head winds increase in speed it is neces-
sary to slightly diminish the flying angle: exactly how
much depending on a preliminary lation as outlined
above.

The instructions to the pilot can be given in either of two
ways :
" (a) Proper flying angles for any given wind.

(b) Proper air speed for any given wind.

A plot of the values of L/D against wind speeds for the three
loadings is shown in Fig. (11). These L/D values correspond
to definite air speeds at a given altitude and definite angles of
incid which can also be placed upon the plot. Such a

[

0 « Ll
Vetocity- mp
Fig. 10

chart will give with sufficient exactness the proper flying
angles for p i igati under 1 con-
ditions.

Range Formula including Effect of Winds.
The time-weight equation (13)
sl (; ,L,)
K\Jw™ Jw,
2 Gy
K=— 2
Ny cpe

This single curve is preferably ploted for some

-

simple load such as 1,000 pounds or 10,000
pounds. The D/L’s will then come out directly

FT 13 L
-4 I—»‘ |varaarion v 5l
| - |

by dividing the power by the speed, and by
changing the position of the decimal point.
Example of Use of the One-Curve Method.

In order to check the proposed method against 4|

=

K| {
= L1

the usual multicurve method, three P-V curves

were plotted for the same machine with loads of
7,000 1bs., 10,000 Ibs. and 13,000 Ibs. respectively. .
The machine weighs 7,000 Ibs. empty. A

These curves are shown in Fig. (10). The
L/D's for various wind speeds were derived from

them and compared with the L/D’s taken from 7|
the 10,000-1b. curve using modified wind speeds

as described above.
The agreement is vi
in the table (6) below.
When using the curve for a 7,000-1b. load the
modified wind speeds corresponding to w are

v satisfactory, as shown

2 4 i 18
8 i ;i I
and for a load of 13,000 lbs. they are & = 5 = - ; - - A
10— .877w. Wind Speed- mph
o 13 Fig. 11
TABLE (6). . . e
™ - 8 - is naturally unchanged, since for a given angle of incidence
25 H I3 ;9 .“'g" 871 1) .2 &7 . the time in which the fuel is consumed cannot depend on
F5 555 ESgp B§s 8¢, 522 E£E FEs  whether there isa wind or not. ) X
—-i*"‘uvgg E;?‘BQE—§5=§E ol The time-dist ion must be modified. Since the
SE€>08, 08> S8 oS3 28> 08> £E®  ground distance is the important factor the wind modifies the
3-§.£ aRd 384 F i"' S8 J0d Sod 'Sgc range. 1f at any instant the air-speed is V and the wind
<%E sa g se speed w, the ground speed is V—w, and in time @f a ground
o distance
,000 (10,000 (13,000
(l7bsv) 1bs.) 1bs.) ds = (V —w)at (36)
40 8:26 g-sx -47-80 5'31 g-ag g'ss -35°06  will be covered. With an obvious substitution, this
—a0 8:35 8.37° -—23:90 8:35 83 40 -17°53  becomes
o 8.41 843 o 844 843 843 o W
10 B8-41 843 11°95 841 841 842 8:77 as = )\/é\di—wdl
20 8:-29 8:31 2390 8:32 8.41 8-42 17'53 1Y
30 B804 803 358 819 825 82 26-60 < i
40 747 7'45 47'80 7'96 8-04 807 3506 gnq =g [ Wi gt —
50 595 5'90 59°75 7'21 7°62 760 43-82 Ve,

e
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so that finally S=

w,
Eliminating ¢ and giving K its value we have

= \‘\/ ) o, | s
s=1(5) e W - 2(5) voia (7w - o e 69
TheIL/D which appcm in this equation is an average value
given by the preliminary calculation as in Table (6) corres-
ponding to loads and wind speeds for which the range is
desired.

It would, of course, be possible to introduce an empirical
expression for L/D in terms o! W which could be integrated,
but no practical advantage would accrue on account of the
impossibility of obeying the mathematically exact conditions
infactual flight.

Thc expressmn (31) for S can be put mto either of the

by vmple
i
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In all of these expressions the atitude of flight is assumed
to be substantially constant,

Summary.
The relation between useful load and range has been worked
out by two distinct methods.
(CPart I employs no new theory, and is made by the usual
formance estimate methods. It would involve consider-
ableJplotting of curves and is cumbersome.
Part II gives a theoretical solution. This solution checks

remarkably well with the previous one in every particular. -

Itleads to an elegant and simple solution for any specific case.
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Directions are given for the application of the results of
this paper to any machine. The total time required for this
complete calculation should not take over 15 minutes.

The results of interest for calm air are :

1. The machine should fly at a constant angle of
attack, the angle corresponding to the minimum value of

Weight
Total resistance’

2. It is practically immaterial whet.hcr the machine flies
hxghorlowulaxnnngemcon

3. There is an advantage in flying lugh in that the time is
much reduced.

4. The resistance is proportional to the weight at a given
altitude.

5. The result of flying at maximum speed is a very much
diminished range, or for a given range a very much diminished
useful load.

6. The result of flying at minimum power is to slightly
reduce the range.

7. The times of flight at the same level for flying at best
range speed and at minimum power speed are practically the
same.

8. The condition for best range is shown.

9. The weight-time curve is deduced.

10. The range-time curve is deduced.

11. The weight-range curve is deduced

12. The effect of altitude has been taken into account.

13. The time is greatly diminished for flying at corres-
ponding levels.

14. The theory che®ks closely with the ordinary methods
of Part 1.

Part III gives a theoretical solution of the efiect of wind
on range. First, a proof of a method for determining the
L/D and air speed for the machine under any wind conditions
is given. A new method is shown wherein but one P~V
curve is required for any load and any wind speed.

Variations in L/D for changes in load and wind speed are
derived and checked against the usual methods.

Th( weight-distance formula is derived as modified by
wind

'lh( results of interest for flight in winds are :

1. The angle of attack changes but slightly when flying
against winds of reasonable strength, and but very slightly
when flying with winds of any strength.

2. The altitude of flight affects the range. The reason
being that higher speeds are attained at higher altitudes and
the ratio of air speed to wind speed changes. However, as
wind speeds change with altitude it does not seem worth while
to go into the matter more fully.

3. Other things being equal, it is slightly advantageous to
fly high, especially as to time of flight.

4. The weight-time curve is unchanged.

5. The range-time curve is deduced.

6. The weight- nngc curve is deduced.

| | E
ROYAL AERONAUTICAL SOClETY NOTICES

Lectures—The next meeting of the Society
will take place on Thursday, December 2, at
5.30 p.m., at the Royal Souety of Arts, John
Street Adelphx when Air-Marshal Sir Hugh
Trenchard, KC.B,, D,SO, will take tbe
Chair. Abstracts of two papers will
2 Airship Piloting” by Major
G. H. Scott, C.B.E., A.F.C., and * Airship
lgoAcvrIl‘_ng " by FlightALieuL F. L. C. Butcher,

The following meeting will be on December 16, when Mr.
H. Ricardo will read an abstract ol his paper on “ Possible
Developments in Aircraft I:ngmcs, to be followed by a paper
by Mr A. J. Rowledge on “ The Installation of Aeroplane

Amwal Dinner —At the Annual Dinner held at the Con-
naught Rooms on November 17, 137 Members and Guests were
present. After the Royal toasts the Marquess of London-
derry, K.G., Under-Secretary of State for Air, proposed
‘“The Rnyal Acronautical Society,” to which the Right
Honourable the Lord Weir of Eastwood, President, responded.

'he toast of ““ The Guests " was proposed by Maj.-Gen. Sir
R. M. Ruck, K.B.E., CM.G,, Sir Alfred Keogh responding.

| boif
R.A.F. Employés in the T.F.
Tae Army Council has decided that the enlistment of
dmnemployéio(theR‘\F in the T Army will

C it

—The for the i
tlon of i for Associat ip prepared by
the mati C we! by the
lencll at their meenng on \'ovember x6 and the Com-
mittee is now proceeding with the drawing up of a
syllabus.

Election of Members—The following Members were elected

in the various grades as shown :—Associate Fellows : Squad -
Leader J. T. Babington, D.S.0., Air Vice-Marshal Sir
E. L. FEllington, K CMG., CBE, Lieut-Col.

V. C. Richmond, O.B. and W. Sydney Smith, Esq.,
Students : N. Comper, Esq., Flying Officer C. j.
Sims. Members : ng-Comdr M. G. Christie, CM.G.,D.S.0.,
M.C., Flight-Lieut. O. Vickers. Foreign Members: C. L.
Egtvedt, Es

Scottish  Branch Flections :— Associate
Bartlett, A. J. Campbell, Esq.

Vuz-Pnngenl —At the Council Meeting held on November
16 Major-General Sir R. M. Ruck, K.B.E,, CM.G., was elected
a Vice-President, in recognition of his valuable work on the
Society's behalf over agenod of many years, during eight of
which he occupied the

. LOCKWOOD MARSH, Secretary
H =

subordinates employed in any unit, stores depbt, or directorate
of works and hmldmp of the R.A.F. Such men will only be
to enlist in the T.F. Royal Corps of Signals, R.E,,

Fellows—]. L.

be limited to 2 per cent. of the total number of the cmlmn

R.A'S.C., and RA.OC.
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more progress in wireless. Messages are being
received at the Aldershot War Office wireless station from
Cologne Headquarters at a regular speed of 100 words a
minute. The messages are now able to be automatically
printed in usual typewriter characters, all transcriptions of
Morse characters being eliminated. Mr. Creed, whose well
known Morse-recording and typing apparatus was used in
conjunction with Army pattern instruments, assisted at a
recent demonstration of this achievement at Aldershot, and,
needless to say, representatives of the R.A.F. were not the
least interested of those who witnessed the remarkable results

St

=

L' Opinion has noted the introduction of a motor-cycle engine
into the orchestration of the music of the new futurist opera
“ Atrman Dro,” produced recently at Lugo and referred to in
these columns the other v Our Paris contemporary
places the role of the engine as ** reproducing the drone of an
aeroplane propeller.” Funny sort of propeller, we fancy.

MoRE air-post stamps are appearing. Rumania is responsible
for the latest effort in this direction. She has issued two
separate series in connection with the newly-established air-
post service. The first, in very restricted numbers, consists
of various current and obsolete postage stamps overprinted
“ P.A.R.” (Posta Aeriana Romana) and surcharged with the
new values of two, five, and ten lei. The second series,
comprising 5,000 sets of five and ten lei stamps, only bears the
inscription  Posta Aeriana, 1920,” overprinted in a double-
lined rectangle.

THE free port of Dantzig comes into line with three more
air-post stamps, extemporised by overprinting the device of
a biplane in flight, or, alternatively, a winged post-horn,
on the new German 4o pfg. postage stamp, whilst for the
Siamese air-post service a special overprint, extending over a
block of four stamps, is employed. It contains, within a
rectangular frame, the Royal emblem of the mythological
Garuda bird

Iy connection with air-post stamps, quite an excellent

suggestion is made, in the course of a general article upon
these issues, by Mr. F. ]. Melville in the Daily Telegraph
is i that in these days when stamp collecting offers so
eld that none would venture to embark upon a col-
lection of all the world’s postage stamps, it is as well that the
pastime lends itself to ses any i 8-

To the new devotee it is possible to start a special collection
on equal terms with the collector of long experience. Such an
opportunity is afforded today, he suggests, by the slow but
steady development of the aero postage stamp. There are
just forty distinct varieties (apart from errors and minor
varieties) of air-post stamps available so far, and all but two
of them are at present easily accessible. Thus the man who
embarks upon a collection of aero stamps to-day has a com-
paratively small task to bring his possessions up to date, and
if he keeps pace with successive issues, he will have in his aero
stamps an interesting, historical, and ultimately valuable
record of the growth of the aerial mail

AN illustrated lecture on ** Women and Flying "' is to be given
on December 3 in aid of the Great Northern Hospital, in the
Lecture Hall of the Upper Holloway Baptist Church (near
the Hospital) by Miss Mary Abbott, London woman editor of
the Sheffield Independent. and its associated papers. Miss
Abbott is no novice at flying and her experiences and views
should prove particularly interesting, as she is likely to treat
the subject in a popular vein. Miss Abbott made her first
flightin April, 1914 (up the Loxley Valley from Sheffield), in a
monoplane with Mr. (now Major) Harold Blackburn, some
40,000 people witnessing it. 1In July, 1919, she went up at
Coalaston with Capt. R. F. C. Broome, one of the pilots who
subsequently-took the Vickers-Vimy-Rolls aeroplane, with
Dr. Chalmers-Mitchell aboard, on the Cairo to the Cape aerial
expedition. In September, 19109, she went to Doncaster Races
by aeroplane, Capt. Woolley-Dod, pilot. Miss Abbott
attended the first aviation meeting held in England at Don-
caster in October, 1909, ard since then has been constantly
writing about aviation, her articles on flying having been
extensively published

INSIDE A GIANT AIRSHIP GASBAG : A photograph taken at the Inchinnan Airship Construction Works

of Messrs. William Beardmore and Co., Ltd., showing women workers engaged in rectifying and touching

up the fabric inside one of the giant gasbags which this firm is making for the ‘** R.38."" This is one of the largest

bags Messrs. Wm. Beardmore, who are builders of ** R.34,’’ have ever made : it measures over 80 ft. in diameter.

After the fabric has been skin-lined in panels, it is assembled into a complete unit, and then has to be inflated on
the floor with hot air so that a scrutiny of all joints and fittings may be made inside.
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CORRESPONDENCE

The Editor does not hold himself responsible for opinions expressed by corvespondents.

The names and addresses of the writers, not

necessarily for publication, must in all cases accompany letters intended for insertion in these columns

THE PRESENT AND FUTURE CIVILIAN PILOT.
[2035] During the discussion following the reading of
Squadron-Leader Roderick Hill's paj
Single and Twin Engined Aircraft ” before the Royal Aero-
nautical Society, Mr. Pierson, the designer of the Vimy and
the Viking, said that he thought the time had come when
pilot and designer should work together to improve the
design of aircraft. I do not guarantee the exactitude of
the wording, but Mr. Pierson’s meaning was clear—the
aircraft designer of today wants the skilled pilot’s knowledge
(accumulated by experience in the air) and also the pilot’s
Ahed ; ik o

per on *‘ The Flying of

about the future developments of aircraft. Always 1 have
looked for, and always I have failed to find, any mention of
one of the most important factors controlling the expansion
of aviation services. So long as aeroplanes are propelled by
petrol (or steam) engines, skilled pilots will*be required to
ensure safety to the craft and passengers. Before avialion
services can expand pilots must be found. The present tendency
in civil aviation is to drive pilots into other occupations.
When the time comes for the prophesied expansion, where are
the pilots to come from ? No individual will pay the sum
required for training if pilots’ salaries are small. 1f less
J 1s d

I of that k ge in his a
« aircraft,

_There are many pilots flying today who are most excellent
pilots. '!‘hei.r sense of balance and their judgment in handling
controls is well-nigh perfect. They are born pilots. They
could balance a tray on the bridge of their nose, or a golf club
on their chin, equally well. They are good, sound, safe
pilots. But man‘{; of them simply cannot describe any of
the sensations of flight, nor can they detail accurately how a
machine behaves in the air. The engine was all right or it
wasn't. The machine ditto. They have observed no detail,
they cannot suggest any alterations to improve the flying
qualities of the craft. hey have no technical knowledge,
and they have not used their opportunities to acquire such
knowledge. As test pilots they are useless to the designer.

If designers want the services of pilots who can assist them,
who can accurately report on the behaviour of an aeroplane
in terms that mean something, who can offer suggestions of
value, who can actually assist them in their endeavour to
advance their designs, then surely these pilots should be paid
for their abilities ? 5

| imagine that most designers do think this, but they are not
responsible for the financial side of their firms. The director
or secretary who engages the pilot simply wants a man who
can fly at the cheapest possible figure. Most aircraft firms
are experiencing difficulty owing to the depreciation of
currency'ar]d small orders. They endeavour to cut expenses
to the minimum. And the pilot is one of the first to suffer
A firm without a retained pilot tries to cut the pilot's fees,
and usually selects the lowest bidder for the job, irrespective
of qualifications. And the designer suffers in silence

A really good test-pilot must possess certain qualifications
besides being a first-class pilot. He must have nerve, quick
perception, ability to * size up "' a new machine, the faculty
of accurate observation of flight * sensations' and the
flying qualities of aircraft, ability to express his observations
clearly and in their true ratio, and sufficicnt technical ex-
Pperience to enable him to assist the designer in arriving at the
correct deductions from the observations and their application
to the machine undergoing tests.

Consider the whole question purely on a financial basis
It is the best way. Money talks louder today than it has
ever done *

Take a pilot who has flown 500 hours (that may be taken
as the minimum experience required by most firms), and
convert it into money values. The lowest average cost of
flying per hour is ten pounds, and I submit that the War-
trained pilot’s flying experience cost much more. But,
taking the lowest figure, a pilot is not considered sufficiently
experienced to be worth while, at a training cost of less than
£5,000. I can imagine the director or secretary of the com-
pany indignantly exclaim, *‘ Yes, but who paid for that?
The Government, the tax-payer, ourselves!” Quite so
when you leave out the risks the War pilot ran, the services
he rendered to the country, on a pay that was less than that
often tarned by munition workers at home, and eliminating
the fact that he was the man who brought the aviation firms
their handsome War profits. He earned his capital valuation.

Today, despite his costly training, he is often expected to
offer his skilled services at less than the wages of a miner.

_Posubly there are not many civilian pilots in this country
with all the qualities T have outlined as desirable in the test
pilot. But a man possessing these qualities can turn his
hand to almost anything. He may love flying, but if other
professions offer better prospects he will assuredly give up
aviation. And aviation can ill afford to lose the few we have.

ore been much talk (at conferences and elsewhere)

E E
A Flying School for Ecuador
~a IT would appear that the exhibitions of flying arranged
in connection with the centenary celebrations in Ecuador

flying experi s good enough, then the per-
centage of dents will most likely increase and the cx-
pansion cease to expand.

I know that the R.A.F. have appointed many officers to
Short Service Commissions, most of whom I venture to suggest
have accepted these commissions to give them time to look
about for a job outside the Service, and preferably a non-
flying job, at a decent remuneration. Very few of them
are likely to be keen gn a civil flying job at average civil
flying salaries. The men who were keenest on civil life
(with its added indivi 1 resp ilities and
left the Service soon after the Armistice. Those who re-
mained on have so much paid into their banking account
every month, and are looked after in a way that a civilian
is not looked after. Many of the Short Service officers
hanker after a permanent commission. 1 do not decry the
service pilot. 1 simply emphasise facts

1 do not think the future need for civil pilots can safely
be entrusted to the R.A.F. We have been told that civil
aviation must stand or fall by itself. 1In my opinion, in its
present attitude of indifference as to what becomes of the
men who can fly, it looks very much like falling.

There is a sufficient number of sound pilots available at
the moment. In five years' time, ten years’ time, there may
be an astonishing scarcity of really good pilots. A pilot’s
life as such must necessarily be short. The average man
cannot expect to go on flying steadily long after he is forty,
at any rate.

The R.AF. suits itself and takes on Short Service pilots
now, but its future permanent officers are most likely to come
straight from the public schools ria the R.A.F. Cadet College.
There is no guarantee that the Short Service commissions
will continue in the future. Rather is it the reverse. And
R.A.F. authorities have stated that they look to civil aviation
to rmvnde a reserve for national emergencies.

put it to those interested in civil aviation today that it is
up to them to look ahead. Machines may be forthcoming,
cargo, passengers, and aerial routes may be obtained, but if
civil aircraft firms are not careful, the time may come when
machines, cargo and passengers are hung up awaiting the
return of that white-haired veteran servant of the campany,
the last War pilot able and willing to carry on, from the trip
he has started on with those who were lucky enough to head
the queue.

1 submit that there is much to be done. The good pilots
we have today ought to be retained. When the need begins
to be felt (let us hope it is soon for the sake of civil aviation 1)
air transport companies must bethink them of their future
pilots. Why not take on approved apprentice pilots, have
good instructors to put them through on school machines, fit
the passenger carriers with dual control, and do not certificate
a " pass schools " pilot fully qualified until he has flown a
satisfactory number of hours as assistant pilot on the passenger
carrier, as well as having flown it solo. I suggest that some-
thing on these lines will become necessary. Oualified in-
structors are available today. They may not be so easily
obtainable five years hence. It is up to the air transport
companies to consider the whole question. If satisfactory
salaries are paid, premium apprentice pilots will be assured.
As we stand today, if there is any genuine hope of speedy
expansion in air services the far-sighted company that retains
as many pilots as it can possibly afford will reap a sure
reward.

The test pilot is even more valuable.

NORMAN MACMILLAN,
MC, AFC, AMLAeE.

Bristol, November, 1920

have not been without effect. At any rate, it is reported that
President Tamayo, of Ecuador, has signed a decree authorising
the establishment of a school of aviation at Riobamba.
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THE PROBLEM OF

THE HELICOPTER*

BY LOUIS DAMBLANC

IT is a very great honour to me to have to speak this evening
before this learned assembly, and I have to thank you very
sincerely for the occasion which you have offered me of
discussing before you a very important question, one which
is of interest to the whole of the aeronautical world, namely,
the problem of the helicopter.

My aim will be but modest, for I shall simply attempt to
develop those essential arguments which have given me such
entire confidence in the practicability of this type of heavier-
than-air machine, and I shall be content if at the end of this
paper I have been able, not to convince you, but at least to
interest you in the cause which I have at heart.

The helicopter is not a competitor of the aeroplane. It
is an entirely different type of aircraft, but the one is the
complement of the other, and if their respective uses are not
the same, they nevertheless will be of equal importance in
that immense future which we all believe to be reserved for
aircraft

For military purposes the helicopter will be an incomparable
observation machine, and, when its horizontal speed becomes
equal to that of an aeroplane, a formidable bombing machine.
For work at sea its advantages are ident. Aeroplanes
cannot land on the decks of warships except in the face of
great difficulties and with the aid of special and encumbering
landing decks, which involve a waste of space which can
scarcely be tolerated

The helicopter alone is capable of getting over these difficul-
ties in a satisfactory manner. By its use it will be possible
to rise vertically from the deck of a ship and to land in the
same way. Merely to mention these several applications is
to justify the interest which has been taken in the attempts
to develop this type of machine.

I will not waste time in discussing the history of the heli-
copter.. All the world knows that for more than a century
many inventors in England as in France have taken intense
interest in this problem. The greater number of them have
stopped short at the production of children’s toys, using for
motive power, either bent whale-bone, skeins of rubber or
steel springs.

One has only to read the numerous patent specifications
which have been taken out concerning helicopters to r ]

that most of the authors have had either the most elemen-
tary or the most fantastic ideas.

have considered only vertical
oncerned themselves neither
with the maintenance in the air nor the gliding descent of the
machine. Such conceptions will not stand examination
In order to be practicable, any kind of flying machine must
give complete guarantees of stability under all circumstances
of flight.
It was in 1903 that the late Col. Renard, in a very striking
ication to the Acad des Sciences, brought the
first gleam of light to bear upon the conditions of vertical
flight. This scientist with sure intuition, with enlightening
and fertile has the d laws
which still rule in all practical enquiries into the behaviour of

* Paper read before the Royal Acronautical Society on November 18,

lifting airscrews. I propose to speak’ of his works, and I
shall divide my study of them into three chapters i—
(1) Lifting force and lifting airscrews ;

(2) Construction of helicopters ; and
(3) The gliding descent of a helicopter with stopped
engine.
(1) Lifting Force and Lifting Screws
Col. Charles Renard, in three communications to the

Académie des Sciences, has dealt completely with the question
of lifting airscrews. 1 will recall to you the title of his
celebrated notes.

The first (November 23, 1903) was entitled * Upon the
Possibility of Sustaining in the Air a Machine of the Heli-
copter Type, using Internal-Combustion Engines' in their
present state of Lightness.

The second (December 7, 1903) bore the title * Upon the
Qualities of Lifting Airscrews,”” and finally the third, presented
several months before his death at Chalais-Meudon (where
during twenty-seven years he had unceasingly pursued his
scientific researches) was entitled '* A New Method of Con
struction for Airscrews."

With the aid of aerodynamic balances, Col. Renard had
spent eighteen years in studying completely the functioning
of lifting airscrews, working with no translational motion, and
he had determined the characteristic equations of their
operation The fundamental formule arrived at by Col.
Renard are the following :—

Thrust in Kg. = F = an?D?

Power expended in H.P, =T = gn®D*

Where # = revolutions per second, D = diameter of the
screw in metres, and a and B are constants for any member of
a family of similar airscrews.

The expression for the useful thrust per horse power
absorbed is given by

_—

It can be seen at once that for the same airscrew the thrust
per unit of power is greater and greater as the speed of
revolution becomes smaller.

Sustantative Value (Qualité sustentatrice).—Col. Renard
has given this name to a characteristic figure used in the study
of an airscrew; which is determined in the following manner :—

For an airscrew of diameter D the area of the circle swept
out by the blades will be :—§ = "2

If we call §' the area of an imaginary plane which dropping
vertically at a speed, V' will produce the same thrust F as
that given by the airscrew for a power expended = T, then
the *"qualité "’ or sustentative value defined by Renard is
] S°

It can be seen at once that S increases with the * qualité
of the airscrew. In order to obtain given thrust F, the greater
the equivalent plane is the less is the work expended in order
to obtain this given thrust. This simple statement proves
that augmentation of the ** qualité "' is equivalent to increas-
ing the aerodynamic efficiency of the airscrew in question

THE DAMBLANCJHELICOPTER : Photograph of a scale model of the two direct-lift screws employed on
the Damblanc “*Alerion.’’
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If K is the normal resistance coefficient of air one has in the
case of the equivalent plane
F=KSV2%and T =FV' = Ks'V*

:
from which I.".:, - K& =;, D2, which gives
s
§'=pi D' . Thevalueofgis
B By W 4
I=F =g K .o K

. - |

It will be seen that the ** qualité " independently of diameter
is a constant for all members of a family of geometrically
similar airscrews.

Col. Renard has indicated, without actually proving the fact,
that the quality ¢ has a maximum value of :—q = 6%, p being
the efficiency, which, since the efficiency cannot exceed
unity, gives as a limit ¢ =6

The experiments undertaken by Monsieur Riabouchinsky

“at the Aero-Dynamic Laboratory at Koutchino on this matter
are most valuable and most conclusive. The results given in
the following table concern the two-bladed airscrew of
om 30 diameter turning to 30 revolutions per second and
running in a current of air perpendicular to its axis. This
airscrew had 40° blade angle, at the centre

Air Speed TabLe T

perpendicu- ower ' Qualité

lar to the axis Thrust Kg.  Absorbed H.P. q

of rotation.
o 0.036 0.32 0.08
2.5 0.050 0.33 0.19
-2 0.005 0.30 0.50
5 0.074 0.29 0.80
6.2 0.082 0.28 1.16

Some Definitions.—If V = the speed of ascent in metres per
second, N the number of turns per second of the airscrew,
W = the relative speed of the air for an element of the blade—
ds—situated at distance R from the centre of rotation

The pitch or advance per revolution is :—

H = 2yR tan (8 + 1).

The pitch diameter ratio is & = b

The blade area ratio is the ratio between the projected
area of the actual blade surface upon a plane perpendicular

avALITy g
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to the axis of rotation and the surface of the circle swept out
by the screw of diameter.. The curves below give for lifting
airscrews the general form of the curves of variation of the
‘“ qualité " expressed as a function of the four parameters
These are the speed of the perpendicular current of air, the
blade area ratio, the pitch diameter ratio and the number
of blades. These curves are arrived at _from the work of
Col. Renard and M. Riabouchinsky (Pamphlet No. 11,
Bulletin de Koutchino)
(2) Construction of Helicopters

If the t of toy helicopters are
the various investigators who have built full-size machines to
verify their ideas are, on the contrary, very few. Before the
War, in France, M. Louis Breguet, the famous builder of aero-
planes, had constructed a helicopter (the Breguet-Richet
helicopter) which gave quite a number of interesting results.

M. Breguet was, however, only concerned with the actual
lifting force of airscrews, i.c., he limited his efforts solely to
solving one side only of the problem, and it has been the same
with all the other investigators, in particular Mr. Cooper-
Hewitt, who has made static tests on lifting airscrews driven
by an electric motor in America. But since 1918 there have
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been brought forward several projects for the building of
helicopters, capable not only of sustaining themselves but also
of steering and of landing properly in gliding descent in case

=y {7

Y BB
g ik S ol |
) | |

FIG. 1 '\1 \"\FVIVM%,\

of a break-down of the engines. The whole problem of the
helicopter is summarised in these three conditions, of lifting,
of horizontal translation and of gliding descent.

The Two Types of Helicopter

It is necessary in any scheme for a helicopter to split up the
lifting force between two airscrews or pairs of airscrews turn-
ing in opposite directions in order to avoid the rotation of
the machine itself around the axis of the airscrew. One can
conceive of helicopters under the three aspects shown in
Figs. 1, 2 and 3, but in reality there only exist two separate
types (1) the machine with the single axis and (z) that with
separate axis.

Advantages of the single axis : Great mechanical simplicity
and consequent lightness.

Advantages of the separate axis: Better aero-dynamic
efficiency of the lifting airscrews

Constyuction of Lifting Aiyscrews.—It has been seen that for
lifting airscrews a very large blade and ratio was compatible
with high iency. The op i for a lifting
airscrew is 7 metres, and as far as the number of blades is
concerned 1 have always considered that 4 was the best
number. The blade of a lifting airscrew is comparable in
dimensions to the wing of an aeroplane, but the loads which
it has to carry are not similar. Its actual construction should
be carried out with spars and ribs and particularly strong
bracings, the whole covered with fabric and doped exactly
like the wing of a monoplane. A blade should be designed to
resist the following forces :—

(1) The static loads which depend only on the weight of the
machine. For these loads a suitable factor of safety would be
seven

(2) Centrifugal loads. These are considerable in a screw of
large diameter. A blade weighing 30 kg. 3 metres 50 radius
with its centre of gravity 2 metres 50 from the axis is subject
at a speed of 200 1 a minute to a ¢ force.

0 [2wx.icols ,
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It is obviously necessary that the spars should be placed
radially in the blade.

The weight of a lifting airscrew will, all other things being
s?ual. obviously be greater than the wing of an aeroplane
of the same surface.

Fec = muwr =

During the recent ion of an experi hehi-
copter I have found that it was very difficult to build a blade
of such a lifting screw giving a high factor of safety for a
weight of less than 8 kg. per square metre. In this weight it
included all the bracings, fabric, dope and varnish, in fact
the whole weight of the rotating wing in working order. At
the same time I believe that by reducing the diameter of the
screws from seven to six metres and taking speeds of rotation
of the order of 150 r.p.m., the weight per square metre can
be reduced to 7 kg. rther, by using a biplane construction
which allows a’'still further slight reduction of diameter and
the replacement of bracing wires by well-streamlined struts
one will easily be able to reach 6 kg. per square metre. Itis
this figure which will be taken in the estimates which follow.

The peripheral speed of a lifting blade should not exceed
50 to 60 metres per second on account of the difficulties of
construction. The peripheral speed of ordinary propulsive
airscrews built of wood can easily reach 300 metres per second.
All the before-mentioned considerations have to be taken into
account before one can attempt the serious construction of a
lifting airscrew. I give below by way of example the results
of an official test upon a complete el one-seventh of full
size of a lifting airscrew which I have built. The full-size
wing has given under loading tests a factor of safety of 8.

TABLE 2
Date of Test—September 5, 1918 -
Thrust kg. 33 53 3 8 13 18
R.P.M. of screws Lo 480 778 1,008 1,160
Power absorbed at air-

screw shaft H.P. v 1088 1.03 2.18 3.47

Barometer at time of test (corrected to o degs. C.) 776.5 mm.
Temperature, 22 degs. C.
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In order that two airscrews may be strictly geometrically
similar they ought not to vary in their form under load.
It is perfectly certain that the above model and the full-size
rotating wing will not deform to the same extent when rotat-
ing since they differ in construction, but even if there is a
diffe it will be for by the improvement
due to the known superiority of full-size results over those
deduced from model tests. In spite of the great width of the
blades of this airscrew the figures obtained from it very closely
conform to the theoretical formule to Col. Renard. In
order to interpret the results we must apply the two funda-
‘mental relations :—

Thrust in Kg. F = an? D1,
HP. T=8nDs.

The results of the last column of the table of tests of
September sth, 1918, given for the model tested:—
# = 1,169 rp.m. =T’ = 3.47 H.P. and F'= 18 Kg.

" The diameter and the maximum speed of rotation of the
Totating wing of the fullsize machine are D = 7 metres,
n =160 r.p.m. If we designate by T the power necessary
at the shaft of the full-size screw and by F the corresponding
lifting thrust we shall deduce from the results of the model
test the following value for lift and the power :—

) NAMDNE g (200 NV 5 AB_

T (n.)( ) 3"(1:09)(1-05) RS
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The actual helicopter which is in view uses two turnin,
wings geometrically similar to that of the model tested, and
«ach of these wings will then be capable of a thrust of 700 k.
for a power of 115 h.p. The supreme importance of this test
lies in the fact that the actual helicopter as built only weighs
1,200 kg. and consequently each of the wings will only have to
qupart 600 kg.

n addition, the useful power available per wing is 130h.p.,
and finally the fixed incidence given to the blades of the model
was 10 degs. The excess of lifting force therefore is approxi-
mately 200 kg. for two wings together.

Stability of the Helicopter—With reference to the centre of
gravity of the helicopter we have to take account of three
<onditions of stability

(1) Longitudinal stability, which must be obtained around
a horizontal axis through the centre of gravity and parallel
to the plane of symmetry.

(2) Lateral stability ;" stability around the axis parallel
to the span and passing through the centre of gravity.

(3) Rotational stability round a vertical axis through the
«entre of gravity.

In order to maintain its equilibrium in all positions a heli-
<opter must possess rudder, elevator and special arrange-
ments capable of producing effects similar to those due to the
aileyons of an aeroplane. This question of stability is the
most important that one met with in the helicopter, and various

P A T T

K = 0.08 = normal coefficient of resistance flat .

F = Thrust (left) in Kg. At

P = Total weight of helicopter.

# = Revolutions per second of airscrews.

Taking the case of a machine with two screws each 7 metres
diameter, with four blades at the ground, thé equation of
equilibrium is

P = 2F = 2an?D*.

1f the force F becomes superior to P, the helicopter leaves
the ground.

The acceleration on leaving the ground is :—

g7=2F ~P— KSvs,

The term KSV?is negligible at the start.

It has already been shown that the interpretation of the
results of Table No. 2 gave for D = 7 metres and # w= 169
rp.m. F = 700 Kg. or 2F = 1,400 g

Weight of the Helicopter—It may be taken that the weight
of a helicopter, with 250 h.p. engines, will weigh in flying
order 1,000 Kg. = P.

At the rate of 6 Kg. per square metre, the weight of the
screws (of 40 square metres) will be p = 6 % 40 = 240 Kg.

Experience has shown that the total weight P is about

=gy

Speed of Climb at Slayt.—; ¥ = 1,400 — 1,000 = 400 Kg.

3 +8
from which 1-‘—%- 3-80 metres per sec.

The general equation for the vertical flight of a helicopter
is of the form :—
P av 2T,
g & tPAESVi— sy
Wheren = efficiency of the transmission gear (= 0-95).
u = the density of air at the altitude Z
T, = Engine power at sea level.
Speed of Horvizontal Tyansiation
It will be seen that if 2F is the total resultant thrust along
the inclined axis OY’ of the airscrews that the total horizontal
component (OA for the element ds) will be for the whole
machine :—

X0A =2Fsiny.
For2F=1,400 Kg. 7=10°
20A = 1,400 X0-174 = 250 Kg.
If the resi to i flight is the equi of
2 sq. metres of normal surface the speed of translation will be
T 250
M \/o-os X2
The lower the resi to at the
less is the inclination of the airscrew axis necessary to give
any required horizontal speed.
Gliding Descent of a Helicopter with Stopped Motoy.—This
is the most vital point in the problem of the helicopter, for
t! d ies of this type of heavier-

X 3+6 = 140 km.p.h.

e ¥ OC = RESWTANT THRUST
<~ Rx / OB - VERTICAL COMPONENT
= ok /e HORIZONTAL COMPONENT
X %, B
o
g g Ry
=

HomzonTAL

FIG. 4. g
J/ _+___> LINE OF FLIGHT
s/
D

than-air machines make it their essential
argument that a safe descent under these
conditions seems to them to be impossible.
T wish to show in what follows that the
vertical gliding descent of the helicopter with
unclutched screws is actually possible, and
to conclude that there should be no delay
in solving this problem.

i

solutions, several of which have already given valuable results,
but into the details of which it is not now permissible to enter,
are now being tested.

Equations of swstentation and practical coefficients
Calling
T = H.P. supplied.
p = weight of airscrews.
n = efficiency of transmission gear.
“ qualité " of airscrews. .
Sq. anrfnce of normal plane equivalent to the resistance
to vertical ascent.

n

~ A descent with stopped motor can occur in two manners.
First, airscrews declutched, turning round their axis as
windmills, with a suitable incidence on the blades so that their
direction of rotation may not be replaced.

Second with airscrews stopped in first position as soon as
the engine stops. 5 :

Fixed Screws—I shall have little to say upon this second
solution of the problem, in which I have very little confidence.
It is equivalent to turning the helicopter into a very bad
glider which will descend in a path very much asan aeroplane
does, and this thanks to the use of appropriate gearing.

The total surface of the glider in this case will always be less
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than the sum of the ual sur{acs of all the blades of the air-
* surface

screws. This “cut up” have a very poor
efficiency because of the very unfavourable conditions under
which the blades have to work. The real surface available
for gliding with fixed airscrews will also always be inferior
to the surface swept out by the same airscrew in rotation.
Then admitting that the blade area coefficient is equal to
one, that is to say that the total surface of the blades is equal
to the surface of the total swept circle, the component Ry
of the resistance will be very much less than that

NOVEMBER 235, 1920

extremely likely that such a machine with stopped motors
will dive to the ground nearly vertically and at a high speed,
If we take it that a normal glider can carry 30 kilos. per
square metre, it will be seen that the efficiency of the fixed
airscrew system is about five times less than that of the normal
ghder and that'it is obviously too low.

Finally the mechanical action of stopping and fixing the
airscrew instantaneously in the desired position will be very
great, and, more than that, very serious disturbances of the

to an ordinary wing of the same surface. Only the blade A
(Fig. 5) one quarter of the total surface, if it is a four-

bladed , will be working under normal conditions.
For the ot.her ‘blades of the airscrew the leading edge will be
either the trailing edge, or the tip of the blades.

The mean lift coefficient of such a set of surfaces will be
very small and probably of the order of one quarter of that of
a good biplane wing. In practice, if we take for the air-
screw in question a minimum aspect ratio of R/H = 1-75

wORIZONTAL

FIG.6.

for R = 3 metres 50, we shall have the real surface for the
airscrew fixed in position for the gliding descent of

(35x2+1

For the two screws of the helicopter we have taken as the
total surface S = 40 metres square. For straight ;hdmg
descent taking a mean figure of 5° incidence and an air speed
of 110 km. an hour (30 metres a second approximately). The

uation for the lift is then P cos # = Ky SV?,
t.he total wexght of the machine. S = lifting surface
. V =speed of translation along the
lmg o! hdmg flight.

of a good wing section for 6 = 5°, Ky = 0-03.

Thz lifting surfaces now in question work under such
unfavourable conditions that it is only permissible to take a

\d

) 4 =21 sq. metres.

normal op of the machine are to be expected at the
same time.

Case of the De-clutched Avrscrews.—This is the only rational
solution of the problem of descent of the
with-stopped engines. It is proposed to examine in detai!
this important subject. In the first place, centrifugal de-
clutching—that is to say, use of a clutch which operates in
accordance with the speed of the engine—is obvnouny sunnble
because the is and ees.
the airscrews from the engine as soon as this stops (mm any
cause whatever. Two cases have to be considered.

Stoppage of the Engine during V evtical Ascent.—Immediately
on the stoppage of the motor the balance between the lift
of the airscrews and the weight of the machine is destroyed.
If the readjustment does not occur immediately a catastrophe
is inevitable, because the screw de-clutched and still turning
in the same direction tends to stop and then to reverse. Thert
is ily a break o Y
the equilibrium of the system, for the lift will drop to zem
at the iod of reversal of the airscrews. Fig. 7 represents
upon one element of the blade situated at the distance R from
the axis of rotation the resultants of the reaction of the air
during normal ascent. If we admit the hypothesis that the
machine will not be out of equilibrium in its path of descent
during the period of zero lift corresponding to the reversal of the
screws, there must be a new state of equilibrium characterised
byFig. 8. Theonly acceptable solution, however, is, it can be
seen, that of Fig. g, for this allows maintenance of the same
direction of rotation of the airscrews as in ordinary flight,
with stopped engine. The lifting force is transformed im-
mediately into a breaking force, and no accidents are to be
feared under these conditions.

The normal descent of the helicopter with stopped engine
should be made with de-clutched airscrews and with blades
readjusted to give the same direction of rotation.

Engine Stopping Horizontal Flight.—it has been seen
in the consideration of lifting force that the angle y is very
slight, and that a small inclination of the axes of the airscrews
provides a horizontal component sufficient for the forward
movement of the machine. Let the vertical speed be con-
sidered zero at the moment of the st

position (1) of Fig. 10. The relative speed of the blade—u—

will diminish rapidly with the angle 1, as will the component
O.B. (the left component).

By use of the elevator one can

Fig. 7. Vertical ascent with engine running. Flg; 8. Vertical duunt -t same mgle of incidence and with
motor (Screw

Fig. 9. Correct vertical descent,

screw rotating in same di.recﬂon.

very low value of K.y., for insta

Bristol wil Boa.rd Ma; 19x6 wb.lch for the u le ot
attackof 5° u(ﬁ” 00 5 ). g
Ky SVI 1007 X 40 X 3o*

N e 255 Kg.

Invethenughdu which is not capable of sustaining
kilos. pur;q\mnmtn It has been seen

P=

i i bdng{ the axis of the airscrews back to the vertical,
and C.Y3 and C.X.! will coincide with C.Y. and C.X., and the
machine will no longer move forward. At this moment the
element ds occupies the position 2. The vertical speed of
descent for the first second is large relatively to_w, which
diminishes very rapidly. The angle of incidence 1 may at
this moment have very large value, something in the neigh-
bourhood of normal attack, and we have therefore arrived at

e-.hd—

at least 240 kilos. '.hepod'wnz Inthanmuuhmtalrudy
Mwmwwshto!ﬂwheh is about four times of the motor vertical descent, and th
this weight—that is to say, about g6o It is, therefore, diagram of Fig. 9 gives thn solution desired. Rhtobo
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Temarked that positien 3, which is reached as the last
manceuvre for vertical descent approaches position 1 for
horizontal ﬂ.lght but with position 1 the axis of the airscrew
is inclined, and in position 3 this axis is vertical. Even in this
very general case, it can be seen that the braked descent

Posirion
~
N Posirion

~

ros/rion 2 / <

FI1G. 10

presents no serious difficulty and that the problem is quite
simple to solve.

It is equally possible to conceive in the case of the helicopter
with de-clutched screws a spiral gliding descent. In this
case the machine descends in spirals at a uniform speed, and
turning round a vertical axis and the centre of gravity will
describe a helix, and in order that equilibrium may be main-
tained it is sufficient that the vertical velocity of descent should
remain in the plane af symmslry of the whole.

In the of the it will be
necessary to take mto account the centrifugal “forces due to
the rotation of the whole machine, which are more or less
important as the radius of the cylinder of revolution becomes
greater,

The vertical gliding of the machine at a uniform speed
produces no supplementary inertia forces. All other things
being equal, it is perfectly certain that in spiral descent the
vertical speed of gliding will be sensibly less than in the case
of the vertical gliding descent.

From recent experiments it appears, and calculations
confirm the results of these experiments, that a good lifting
airscrew used as a brake in this way at the optimum angl=
of attack will give for two blades n breakmg force

- e
For a four-bladed screw we :hall have 2F, the breaking
effect being proportional to the surface. It has already
been said that for the best lifting airscrew D = 7 metres.
The table below shows the very great increase in the braking
effect F with increase of the vertical speed of descent. I have
added to the same table the weights for an airscrew 7 metres
diameter with four blades of 16 square metres surface,
weighing 6 kilos. per square metre, or g6 kilos.,in rough figures
100 kilos. The last column gives the excess of braking force
over the weight of the screw itself, which is available for
descent.
Velocity of Braking

ascent, ' Force Excess F
metres F=2x0.2 Weight of Excess F for the two
per second. V208, Screw.  per screw. SCTews.
kilos. kilos. kilos. kilos.
3 178 100 78 156
4 315 100 215 430
45 400 100 300 000
5 500 100 400 800
6 00 100 600 1,200

It has been shown that the total weight of the

!ollawmg condition :—*' Speed of descent less than 5 metres a
second,”” which is to say, a speed of descent up to 5 metres a
second can be tolerated, and finally, wlnch is very important,

the Service T in their
specifications for new aucraft xmpose upon the under ~camag=s
of night-flying “ The
elastic connections shall be desngned for forces wluch shall
not exceed those due to the machine falling vertically from a
height of one metre.”” That is to say, that for a night-flying
aeroplane the vertical speed of contact with the ground may
attain, without danger, 4.9 (?) metres a second. It is there-
fore perfectly possible, using already known methods of shock
absorbing, to consider that a safe vertical speed of descent for
a helicopter is between 4 metres 50 and 5 metres a second.

For any airscrew we shall see that the braking effect is
directly proportional to the square of the speed of descent.
If for the screw of diameter 7 metres a speed of descent is
V = 2.5, braking force F = 122 kilos. In this case it
would become for V = 5 metres a second, F = 488 kilos.
When the speed of vertical descent becomes twice as great the
** braking " force becomes four times greater.

Conclusion.

In the golden book of the Science of Aeronautics, where
there are already inscribed those glorious conquests which we
know as ** balloons,” * airships "' and ‘‘ aeroplanes,”” the last
page is reserved for the helicopter.

In a few months the helicopter will enter upon a phase of
decisive achievement.

A fact which is remarkable is that with the helicopter no
new principle is involved. Everything is known, and it is
merely a question of adaptation. The pro s of aero-
dynamics during the War will find here a direct application.
Powerful and light engines of a high power to weight ratio,
the improvement in the qualities of wings, the use in con-
struction of light alloys will all play their part.

 There is one single shadow over the picture ; it is that of the

of actual h The heli-
copter will be an instrument of precision whose pans will be
united one to the other by members carefully constructed
and This ier-than- machine
will be more than any other dep:ndent upon craftsmanship.

But we have already solved an even more delicate pmblem
in the construction of the aero engine, that veritable master-
piece of skilled and intelligent workmanship.

‘What will be the first use for the helicopter, the most
important, the most desirable ? My own idea is that the
first helicopter will be called more properly hydro-heli-
copter. For marine navigation work the value of the heli-
copter is of the very first order. The helicopter will be the
eye of the ship. To state only one example of its use, I can
see in the near future a flotilla of helicopters rise from the
deck of a liner in distress, and take into security, several
hundred metres above the angry waves, all the passengers,
women and children, while they wait for a rescuing ship.

For naval purposes applications for the helicopter are of
capital importance, for seeking out and for bombing sub-
marines, for fire control, for inter-communication purposes,
and for thc carqmg of s\lpphes between squadrons the

be ai auxiliary.

The | probable characteristics of the first type of helicopter
to be constructed will be something as follows :—

Total weight . 8oo kilos.
Useful weight, pllm and arma-
ment 150 kilos.
Engine power aie .. 120hp.
Climbing speed « .. 3 metres a second.

Horizontal spee 100 kiloms. an hour.
The constmcnon o{ such a machine ought not to be far
off, for—and ﬁns is I consider very important, even if all the

is roughly four times the weight of the screws, or in the case
which is now being considered 8oo kilos. For the speed
4 metres 50 per second we have therefore descent in
equilibrium.

What is Safe Limit for Vertical Descent >—1It has been claimed
by certain persons that 3 metres per second was the limiting
speed allowable for descent, and that the human organism
could not tolerate without serious inconvenience more than
4 metres. I would simply remark here that it is admitted
in fact that a normal aeroplane is considered to allow of safe
landing when the horizontal speed near the ground is 150
kiloms. per hour and its vertical speed is 4 metres per second.
In gliding flight a horizontal speed of 180 kiloms. is normal and
the vertical velocity of descent is about one-tenth of this
value which becomes in this case 5 metres per second. All

pxlau m unanimous in stumg that landing under these

The Inur Allied Commission in their reports upon pan

which are in the construction of the
pter are not yet solved— the hydro-h P
is nevertheless already possble and usable.

The Times, in an editorial notice on November 3, 1920,
dealing with the question of landing an aeroplane on the
deck of a ship, terminates its article with these words :—

““ One can, therefore, have no doubt as to the importance
of the helicopter.”

hope you will allow me, in finishing, to state that it
is my convinced opinion that the year 1921 will see the
ion of the first ical flight of a helicopter flying

machine.
= = = H
Air Work in Mesopotamia
1IN the communiqué issued by the War Office on November
19, it was stated - —
““Middle Euphrates.—An insurgent camp on the right
bank of the Fuphrates 15 miles north-north-west of Musamh
was by on the same date.”

chutes for aircraft take as a basis for their i
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AIR. FORCE

Lc-lu Gasette, November 16

Wing Com. L. L. Greig, l( K e L is pmzd on the retired list at his
own request ; Nov. 18,
Stores Branch
The following are granted permanent commns. in the ranks stated, wi
ftect from the dates indi uua, Tetaining their seaiority in the atetantive
n.nk last held gior to the g 0 thia commn. :—

. Lyons, O.B.E., J. E. Parkin,

LA k':ldwlans
tylands,

“addmg\on CEE

E
W, Milict: ; July 2
. Bell, M.M,, ESBIn]IenLECIﬂH

A BE., F. W Todd, G. C. Wilson ; June 17.
Baxter, 1. F. B\n-n C E. Lnllzn, H.J. C.

L.C.ML,
wood, D. i , H.
R J. Suddeml(BE D.CM., O. T. Stone,
Wilkins, E. K. Wood; July 20. R. Craig; Oct. g

R.A.F. Madical Service
53020 SetMal, Class L, P. 1 Mueerawe is granted a 3 permanent commn.
dical), with bon. rank of Fiying Offcer ; Nov
Short Service Commissions

following are granted short service commns. in ranks stated, with effect
from dates ndloated, retaining their scniority in substantive rank last held
prior to grant of this commn., except where otherwise stated :—

Flight- (from Sgdn. Leader)—R. E. Nicoll ; Oct. 29.

Flymg Officers.—H. W. Gardner ; Oct. 22, W, B. J. Humphrey ; Oct.
{and with seniority of that date), ‘A H. Kiynes; Oct. 18. M. J un‘le)
. ; Sept. 19. Nicholson ; Oct. 3 J. Warwick ; Noy

omm s, on mbdwn‘*\h’ ith ses xal Oct. 2 —F. V. Gaun(lrll

L ERomer 6. Raettaom, M . .29
Note.—Fiight-Lisut, Nicol il be'placed at the Sead of the list of Flight-
Lieuts, and will retain seniority relative to officers who have been similasly
gazetted to short service commns. in a rank lower than their previous
fabstantive rask in ‘accordance with his previous position on the gradation

i nimes of the following oficers are as now describes
in the Gasettes of the .mn indicated :—W. A. N. A]

ming, W. Spinne Sandiford ;
N Fiying Ofcer . 8. G Toeigns Wy kot fervice poema.

d, and not as nau—d
I!knu J.C.B.
26,

“The notification s the Gesee of Nov,
Stevens, O.B.E., to a short service commn
R.AF. Medical S
The nohﬁcluon o the Gasate o(  July 13 4 Appulnlinx un- lnlln'm[ Flight
Lieuts. to short —~F. J.
Sheil, M.B.

- Seconding
The wame of Flying Officer H B. Hammond (quz
described, and not as stated in the Gazette of Apnl

12 appointing Flight-Licut. G.
., is cance

R.A.) is as now

Flying Branc
1o be L1reke 2R, Pearson ; May 30, 1979 (since

The Sec. Lieuts.
demobiiised). ~ J. Golman ; July 24, 1919,

Sqda. l.udarl) R. Mac 5.0, MC. DPC.nplneednnlh balf-
pay lish, Scale (Bj: Septe 1. FigbLLcut: C. 1, C. Seith, D.5.C Is placed

THE ROYAL
B =LA

D. Clwle. M.C,

S tn daltpey tist (Scale B); M Flight-Licut.
ying Officer

.C., is hali-pay list, Scale (B); Nov. 15,

M Baibs. (Licok. BASCY Telinquishes
retuen to Army duty ; Nov. 13, 1919.

temp. R.AF. commn. aj to ti

comma. on appt. to the

See. Ueul J. McCormac]
. Lieut. G. Stott :
for Gaseite

Lieut. (actg. Capt.) E. G Ezhndgr I!'llll m:hﬂ his temp. R.A.F. on
lp;l to the T. , anu is permitted to rehm nnk of Capt.
u-u/m-l 0 Unemployed

m Sec. Lieut. (Hon Lieut.)
.4, Hes Feb. 27, 1919, Sec. Licut, W, Graham ; Oct, 2

‘Tha motifeation n Gasctit of Aug. 19, 1919, and July 27, concerning
Sec. Lieut. A. C. Cunnison are cancelled.

Technical Branch

Cunnison to be Flying Officer, Grade (B) ; Jan. xo (since
Sec. Lieut. A. C. Cunnison to be L.em..d (B), from
May 3, 1015, Lieut. (Hon. Maj) R. ek e

R.A'F. commn. on appt. to m 1.F. md is yemlllcd to

iransferred to Unemployed List —Sec. Lieut. W. M. Clas ton;
Sec. Lieat. (Hon Licut) C. Wilson ; Oct. 10, ig15.
i Sept. 1 for Gaselte Sept. 17.)

M emorar
Ten cadets are granted hon. commns. as Sec. Lieuts. with effect from the
date of their demobilisation.

Pilot Officer A. C.
demobil .
unempld. list ;
quishes bis temp.
retain rank of

The,

Macsh xx, 3935,

London Gasette, November 19
lying Branch
Observer Offcer J. E. Kendrck: DoF G is restored fo the active list ;
Lieut. N. Bouchier relinquishes his temp. R.A.F. commn. on
and is permitted to retain his rank. Sec. -Lieut. (Hon.
E. Bruce-A relinguishes his temp. R.A.F. commn, on appt.
to T.F. Res., and is permitted.to retain rank of Lien. Lieut. V. H. Collins
relinquishes his temp. rmitted to retain his rank

Transferred to Unemployed_List. arson ; September 15,
1919, substituted for Gazette November 7, quy Lieut. F. ave-Brown-Cave
T2E:itase Tor Gasete Oetiver 29. Lieut. R. W. Godfre: 30.

Abnmumnw ant
actg. Capt, whilst empld. as Capt.from May 1,

for Gasote of Sept. 19, 19190, &

of pay and allces, = Licut.

Sec. Lieut. J. E. Carter to
1919, to Aug. 31 (substitute
vans is t. wihiist oy lny!d
).

as Licut. from May . 1319, t5 Oct. 14, 1919 (nlbnumkd for Gasette,
Capt. A. Ridley, M.1.E, relinquishes his temp. R-A.F. comma, oh appt. 1o
- and is permiited fo retain his Tank. " Lieut. (Hon. Capt) A: Firth

alicguierls Soasp: commn., on appt. to T.F. Res., and is permitted
1o retain rank of Capt.

Medical Branch
Capt. R. G. J. McCullagh is mmld to unempld. list ; Nov. 1.

Four cadets are granted hon, commms, as Sec. Lieuts., with ofiect from dne
of their demobilisation, and one t granted an hor. commn. as Sec. Lie

with effect from date of his demobilisation.

s« Licut. (Hon. Lieut.) (Actg. Capt.) C. Trenchard relinquishes his temp.

A.F. commn.
The notification in Gasette of April g concerning Wing Comdr, L. A. Strange,
DS.C. M. D.C. is cancelled

GRS

Oxtord University and the R.A.F.

A Rovar Air Force Reunion Dinner for members of the
University was held at the Clarendon Hotel on Saturday,
November 20, and much credit is dvue to the secretary,
Capt. E. C. Haden Tebb, and all in the or

stood that briefly the scheme is to have a cable transmitting
electricity to the airship for driving the propellers.
Air Mails to Paris and the East

Tur Postmaster-General announces that from to-day,

of what proved to be an entirely successful evening. Maj. H. R.
Raikes, A.F.C., was in the chair, and Air-Marshal Sir Hugh
Trenchard, Bart., K.C.B., D.S.0., Chief of the Air Staff, was
senior guest of the evening. Other well-known figures in me
aviation world who were present included Brig.-Gen. H,
Hartley, C.B.E., M.C.; Lieut.-Col. W. O. Raikes (on behnl!
of Maj.-Gen. Sir Frederick Sykes, who was unavoidably
prevented from attending at the last moment) ; Group-Capt.
Blandy, D.S.0., Controller of Commvnications ; Wing-Com.
W. D. Beatty, ol the Civil Air Staff; Prof. Townsend, etc
Despite the counter-attractions of several college functions,
the dinner was excellently attended, and Sir Hugh Trenchard
received a most enthusiastic welcome. In replying to the
toast of the ““ Royal Air Force,” he outlined several new
proposals with which he has been recently connected, and
announced the sanction of a scheme whereby a number of
commissions in the R.AF. will be available for members
of the Universities when they have taken their B.A. degree,
on Cables
At the last meeting of the Isle of Wight Chamber of
Cmmem consideration was pven toa project of Mr. J. D.
a service by airship bet mouth and
Ryde, Although details are not yet avuhble it is under-

25, the afternoon air mail to Paris will leave Croydon
Aerodrome at 12.30 p.m. instead of 1 p.m. The latest times
of posting for this mail will be altered in consequence, and will
be as follows :— .

(a) Unregistered letters handed over the counter at
‘West Central District office, 11.5 a.m. ; General Post Office,
11 a.m.; Threadneedle-street, Lombard-street and Charing
Cross branch offices and Western District office, 10.45 a.m. ;
South-Western District office, 10.40 a.m. ; Parliament-street
branch office, 10.25 a.m. ; South-Eastern District office, 9 a.m.
Registered letters must be handed in five minutes earlier in
each case.

(b) Letters posted in public letter-boxes :—District offices
(other than those given above), 8.30 a.m.; larger branch
offices in East Central District, 9 a.m. ; sub-districts, 10 p.m.
to midnight.

In the provinces it will be necessary to post earlier than
hitherto only at some places in the south-east of England.
Information should be sought from the local postmaster

Air mail packets for Paris and Brussels and places beyond
received too late for the air mail of any one day will be for-
warded by the following ordinary mail when that gives a much
earlier arrival than the next day’s air mail, unless the packets
are specially marked for the air mail of the next
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AEROPLA

Nore.—Al ions should be ada;

Compressed Air Engines
HEeREWITH I show drawings of what T consider to be the best
practice in making compressed air engines, so far as my
experiments with rotaries are concerned. The valve I can
thoroughly recommend is shown. The crankshaft, it will
be seen, is made also the inlet and cut-off for the compressed
air. The drawing shows a shaft suitable for a five-cylinder

to the Model Editor. A stamp should be enclosed for a postal veply

merely ** taboo " anything that does not emanate from its
own little band. Books by good men are ashed ' in
reviews ; thoroughly ““ dud ** ones are culogised. 1t
these things, whether relating to models or other things,stopped.

In passing, well to know that the present committec
of the K.M.A.A. (following the practice of their predecessors

ze 2z

ce, are having none of these things, of which mare anon

rotary. Five equi-spaced holes are drilled round its encasing
sleeve. In the shaftitself two diametrically opposed holes are
drilled, one to form the inlet, and the other the exbaust
I have shown the limits which T consider must be worked
to in order that airlocks in the shaft and leaks across the
ports do not occur. The other drawings show the piston
and cylinder construction, and are, 1 think, self-explanatory.

‘The Lanchester Trophy

1 HEAR that the Lanchester Trophy is again to be put up
for competition, and it is undecided whether to award it
to the best paper on aerodynamics written by a student, or,
as previously, for the best model glider. My opinion is that
written papers are entirely unsatisfactory. They often do
not give any indication the knowledge of their authors
All the latter have to do is to “swot ' up a given subject
from existing text-hbooks, present it in a new form, with
additions or subtractions, and the paper is done. This is
no mere wild statement. I write from knowledge of how
itis done. It is also difficult to get the right people to judge
the papers. By all means let the trophy be awarded, as
previously, for the best glider, and let one of the rules be
that the model must have been built by the competitor. The
encouragement given to cranks by awarding trophies to
papers is considerable, and people who judge such papers
seldom have made good in aeronautics; neither are they
designers of successful aircraft, and they often put forward
projects which anybody with an elementary knowledge of
aerodynamics would at once dispel as hopeless. One con-
fesses to a fear that the awarding of such trophies is seldom
a case of the best man winning.

1 should also like to raise the point of manufacturers being
placed in a separate class. It is untair for the man who
has only his spare time to devote to_the hobby to have to
compete with the skilled maker. It certainly seems to
me that unless one belongs to the ** vicious circle ' of aero-
nautical nos ts, one’s work is foredoomed, its members
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Club.

Competitions

1 suGGEST that future K.M.A A. competitions should be

run on lines similar to the following :—

(1) Judges to have had experience of actual model making
and flying ; this would eliminate the cgregious person
who is anxious to pose as an authority.

(2) Separate class for actual firms making or selling parts or
complete machines ; this would be of benefit to reliable
firms inasmuch as the mushroom firms selling rubbish
vhich could never fly would be squeezed out of the
market. This position would be tantamount to what
already obtains in other industries.

(3) Freak machines not to be encouraged, except it the
junior sections. Distance and duration competitions
to be for machines bearing proportions similar to those
obtaining in full-size practice

Where the r.o.g. record exceeds that of the hand-
launched record in the same class, the former shall be
deemed to hold both records. This point created an
anomalous position in previous records, where hand-
launched results were considerably below the r.o.

(5) Local and provincial competitions to be encouraged,
local official observers communicating results with the
central committee as with the Farrow Shield Competition.

(6) Annual prize to be given for the best power plant (as
distinct from rubber or elastic). Drawings of this to be
published in the press. d

(7) With * freak " machines the span to be greater than
the length ; rubber not to exceed one-sixth of the total
weight, loading to be fixed, as well as the weight of the
model. This would produce a competition where all
machines would be working under the same penalty, and
careful design and workmanship would thereby gain
their reward.

1 would also suggest that the K.M.A.A. become affiliated

either to the Royal Aeronautical Society or the Royal Aero
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SIDEWINDS

A MONTH or two ago, H.R.H. the Duke of

P an P

Castle, taken by Messrs. Aerofilms, Ltd., of the London
Aerodrome, Hendon, N.-W.g. The Queen saw and admired
the photograph in the Duke's residence, and asked if a copy
could be secured for herself to hang in the library at Windsor
Castle, and Messrs. Aerofilms were honoured with a request
to supply same, together with an additional copy illustrating
a further position of Windsor Castle, to make a pair of pictures
for the library.

York very
of Windsor

Messrs. AERoFILMS, LTp., pioneers of
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ghmed on fine palger may be obtained from Wakefield
ouse, Cheapside, E.C 3

THERE were approximately 340 motor-cars on exhibition
at Olympia and the White City that were fitted with British
lighting and starting sets. Of this total, Messrs. C. A. Van-
dervell and Co. of Acton claim no less a percentage than
40 per cent., and 45 per cent. more than the nearest British
competitor,

A Goop thing cannot happen too soon or too often, and
Burberrys' action in anticipating their annual sale and
beginning it on December 1 next, instead of in the New Year,

ill be wel

aerial grap
on a commercial basis in the United Kingd: have since

wi by the many people who are anxiously

the War been extremely active in securing fine pictorial
results all over England. At the present moment aerial
1y by st

iting an opportunity to replenish their wardrobes
at about half the usual prices. The reason for this
change of date is one of annual accounting, which makes it

photographic survey is being used ex v by
town councils and estate agents for assisting in the developing
of town planning and housing schemes. Also aerial survey
parties are being arranged for work abroad, on plantations
and undeveloped land where no ground survey has yet
been ‘made. It is found that by surveying large areas
from the air, only taking a month or two to complete, makes
a saving of some thousands of pounds over the cost of ground
surveying, which takes years to complete, according to the
area to be covered.

ONE of the most i i icati on car i
is the latest booklet, dealing with Claudel-Hobson carburettors,
issued by Messrs. H. M. Hobson, Ltd. It explains most
clearly the working of the various models of this particular
make of carburettor, and the description of what happens
to petrol and air, written in lucid and clear phraseology,
becomes simplicity itself with the aid of the clever, coloured,
sectional diagrams. Both the “A,” or the air injector
type of jet, and the “ Z,” or diffuser type, are treated fully,
their working principles and the reasons which have led
to the adoption of these principles being explained at some
length. The different models are then briefly described,
their characteristics being detailed, while the purpose for
which they are most suitable also comes in for attention.
For the practical man, the most interesting chapters in the
book will doubtless be those devoted to ** Fitting Instructions’
and “ Notes on Adjustment.”” Another useful feature is the
“Table of Faults,” which, after giving the * symptoms " of
the faulty running of an engine, goes on to indicate what
to look for in the engine and in the carburettor, then proceeds
to outline the * cure.”

THE other features of the book are a series of illustrations
giving the names of the various parts of the carburettor,
a table of prices and dimensions, a price list of spare parts
and a list of fitting accessories. The book is one which
should be obtained by everyone having to do with the care
and maintenance of aircraft engines, and a line to Messrs.
H. M. Hobson, Ltd, 29, Vauxhall Bridge Road, S.W.1,
will bring a copy by return.

AN analysis of the cars exhibited at the recent Motor
Show, Olympia and White City, brings out the interesting
fact that Lodge Plugs were fitted to no less than 52 per cent.
of the British cars on view. As Lodge plugs are not the
cheapest plugs to buy, this is confirmation that the best
British car makers set quality and efficiency before mere
cheapness. .

ALTHOUGH issued free, with the compliments of Messrs. C. C.
Wakefield and Co., Ltd., a twenty-four page booklet dealing
with “ Efficiency in Lubrication ” deserves careful study,
for apart from " Castrol,” naturally a leading theme, it
contains interesting facts about viscosity, specific gravity,
flash point, emulsification and other matters, passing onward

po! hy problems, estimating the power of steam or gas
engines, and the initial combustion pressure of gas engines—
each division being treated with technical precision, sup-
ported by illustrative formule. Insisting on the study of

ication p m the ical aspect, it is stated:
“ Factors such as deposits caused by superheated steam,
deposits in turbines, sludge deposits in electric transformers,
difficulties in the lubrication of Diesel engines and air com-
pressors, etc,, are subjects on which considerable work has
been carried on here and suitable oils evolved to meet the

conditions.” Supplementing this, we have the assurance
that the Wakefield Research Department is at the service
of in parties. A copy of the brochure, which is well

more for the firm to close its books a month earlier
than hitherto. Large stocks of models have accumulated
during the year, and a great many weatherproof topcoats,
suits and gowns of superb quality and distinction, specially
designed for sport, recreation or business, have been made up
from short lengths and surplus materials.

ANOTHER attractive innovation of the sale is that a quantity
of fine suit, gown and overcoat cloths will be made up fo order
at special prices. Patterns of these materials may be inspected
at Haymarket. An illustrated catalogue of the sale both for
the men’s and women’s departments is published, with
measure forms and particulars as to conditions and prices,
which will be sent post free on application by postcard to
Burberrys, Ltd., Haymarket, SW.1.

AERONAUTICAL PATENT SPECIFICATIONS
Abbreviations: —cyl. = cylinder; 1.C. = internal combustion ; m. = motors
The numbers in brackets are those under which the Specifications will
be printed and abridged, etc.

APPLIED FOR IN 1919
Published November 25,1920

16,706. A. H. R. Fropex, L. F. G. Burien and Cosmos Exc. Co.  Roller
bearings. (153,049.)
18,332. R. J. B. SUTHERLAND. Aircraft for spraying purposes.  (153,063:)
D. LANG. Hydroplanes. (153,065.)
L. RAYMOND. planes, etc. (153,077.)
. Brigos, Control of aircraft. (153,132.)
AmBERs, Aeroplane landing wheels, ctc. (153,174.)
468. E. H, Pamexmuav, Liguid level indicators for tanks.  (135,481.)
28,621, A. P. Tuumsto. Structural members suitable for spars and
longerons.  (153,180.)
If you require any ¢ pertaining to study
+ FLIGRT'S '’ Buyers’ Guide and Trade Directory, |
which in our adver pages each

week (see pages xix and xx).

NOTICE TO ADVERTISERS
All Advertisement Copy and Blocks must
delivered at the Offices of * FLIGHT,”’ 36, Great
Kingsway, W.C. 2, not later than

Q
12 o’clock on Saturday in each week for the lollowing
Week's Issue.

FLIGHT
The Aircraft Engineer and Airships
36, GREAT QUEEN STREET, KINGSWAY, W.C.2
Telegraphic address: Truditur, Westcent, London.
Telephone: Gerrard 1828.

SUBSCRIPTION RATES
“FLIGHT " will be forwarded, post free, at the following yates 1—
Unrren KinGpom i ABROAD®

3 Months, Post Free. .
6 v

s, d| s. d.
7 7| 3Months, Post Free.. 8 3
g &} 4 : .16 6
2z, o --30 4112 " .- 33 0

These rates are nbiect to any alteration found necessary
under ab: and to i in postage rates.

* Europsan subscriptions must be remitied in Brilish currency.

Cheques and Post Office Orders showld be made payable to the
W “FLIGHT,"” 36, Great Queen Street, Kingsway,
wC. 2, crossed London County and Westminster Bank,
otherwise no responsibility will be accepled.
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