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has not, previous to the current expansion of the Service,
been used in large numbers of R.A.F. aeroplanes. The sim-
plicity and clearness of its indications are obvious after a
glance at the dial, in which a little aeroplane is fixed against
the moving background represented by the horizon line. Any
displacement in the lateral or fore and aft axes is immediately
recognisable without mental translation. The lateral indica-
tion is shown also in degrees by the movement of a triangular
luminised datnm against a scale on the upper half of the
dial.

The soul of the instrument consists of a small gyro set
horizontally—that is, with the spindle vertical. The wheel
tends to remain truly horizontal in relation to the earth, and
1s maintained in that position by a set of pendulous vanes,
each covering half of an opening through which the air which
drives the gvro is exhausted. Tilt or deviation of the wheel
from the true horizontal opens one of these apertures to a
wider extent, and the reaction of the increased flow of air
presses the swinging base of the gvro back into the true
vertical—the base and vanes being set at right angles to the
horizontal plane of the wheel. As the wheel remains hori-
zontal irrespective of movements of the aircraft, it follows
that the aeroplane, together with the case of the instrument,
is revolving round the wheel which is fixed in space. That
movement of the case relative to the wheel is represented on
the dial by a corresponding movement of the horizon line,
transferred from the gimbal of the gyro.

Free Gyro Characteristics

Similarly, in the Directional Gyro the wheel remains fixed
in space. revolving at 12,000 revolutions per minute. . This
time, however, the plane of the wheel is vertical, and athwart
the aeroplane when the instrument is reading zero; the spindle
is horizontal in flying position, and at that reading is in the
fore and aft line of the real aeroplane. As in the case of the
Artificial Horizon, the case revolves round a wheel fixed in
space, and gives readings in degrees against that datum.

Both these instruments, therefore, contain free gvros—the
wheel in each of them is not constrained in any wav. In the
Directional Gyro it can revolve in its gimbals in azimuth 360
degrees, and the instrument will remain in action up to a
55-degree tilt in all attitudes. It is easily and rapidiv reset
if this angle is exceeded, but during acute acrobatics it would
be as well temporarilv to cage the gvro by pushing in the
resetting knob  The Hornzon allows a Oo-degree climb or
glide and a go-degree bank before the limit stops are reached.
If these angles are exceeded the Gyro must be allowed a few
minutes in which to settle.

These limitations on any free gyro make it necessarv for
military aircraft to carry a gyvro which is restrained by a
spring. Service machines, either in war or during exercises
may require to be thrown into acute attitudes, and in all
these manceuvres the spring-controlled gvro of the turn indi-
cator will continue to give an accurate indication of the direc-
tion and approximate rate of turn of the aircraft, together
with an indication of the correctness or otherwise of the
angle of bank for that rate of turn. To enable the pilot to
make a satisfactory recovery from these extreme attitudes, a
turn indicator is essential.

The three gyro instruments are air driven, frequently by
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A sectioned sketch of the special mounting for the new panel,

which is diagrammatically indicated on the left. The coil

spring takes the normal shocks while the rubber bobbin acts
as a stop.
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A typical American array of a few years ago, used on the

Boeing 247s. Above is the Sperry free gyro panel, while
below, from left to right, can be seen (top row) an A.S.I.,
a turn and bank indicator, and a rate-of-climb indicator, and
(bottom row) a sensitive altimeter, a boost gauge, and a clock.

means of the suction from a pair of venturi tubes, or, in the
most modern aircraft, by a suction pump driven from an
engine, thus obviating the drag of the venturis. In either
case, the suction might be too great at high speeds, and a
relief valve has thereiore been provided to maintain the suction
at not more than 4 in. of mercury; all three instruments are
connected to this relief valve

Like the two Sperry instruments, the Smith rate-of-climh
indicator is a newcomer to the dashboards of R.AF
planes. Its use and value will be apparent from the earlier
paragraphs describing flight in thick weather. It must be
remembered that the rate of rise or fall of an aircraft may
depend upon other factors than its angle of climb or glide, tht
engine revolutions, and the air speed. If any other factor is
in existence the effect of its presence can be measured on
the rate-of-climb indicator. Suppose, for instance, that an
aeroplane flving level at fixed engine revolutions and air speed
were to fly into an up-current, it would immediately begin
to gain height at a rate not exactly known to the pilot unless
he were to check the readings of his altimeter against a stop
watch.
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A Case in Point

Something like this has, on one occasion at least, resulted
in the crash of a large passenger-carrving machine in Iraq
Hot air rises from a vast expanse of desert and comes down
over snow-covered mountains in the north or east A Vernon,
heavily loaded with sick men being evacuated from a frontier
force in action, flew mto this current, which had a velocity
greater than the heavily loaded machine. In the end, despite
full throttle, the pilot came down in a narrow valley out 0
which the aeroplane could not be flown, and which was i
hostile country. The personnel were rescued by Bristol
Fighters and the aircraft abandoned to the advancing enem;

From that time forward the R.A.F. in that country fitted its

craft with home-made tate-of-climb  indicators, which were
devised by the late Flt. Lt. F. M. Rope, killed in the crash
of Rror1.

There remains only the new type of sensitive altimeter 1
which the pointers read like those of a clock—one indicating
1‘-::-115-1;1[1:154 of feet, and the other hundreds, There is no f]m-‘_r‘l-
tion about the extreme sensitivity of the instrument; it wili
measure the difference in height if held in the hands about
knee level, and then raised to above the head, while to climb
one flight of stairs in an ordinary house gives a clearly appre-
ciable reading which may be reversed exactly to zero by
descending the same flight. This sensitiveness is obtained
by the provision of a special diaphragm which gives a very
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1.rge range of movement, and therefore requires less magnifica-
tion for a corresponding movement of the pointer or pointers.
put without the two, or sometimes three, pointers, it would
uot be possible to see movements corresponding to less than
v ft. of height.

" The dial circumference of an ordinary altimeter is about
o in., and if the instrument is graduated to 10,000 ft. the

Je¢ allows one inch per 1,000 ft. But, considering only
the long pointer of the Kollsmann altimdter, which measures
anle 1,000 ft. for a single circuit of the dial, it will be seen
that this is 100 ft. per inch, so that readings can be taken
fon times as accurately. The zero is set, not by movement
J{ the scale, but by rotation of the three pointers, together
with the centre of the dial. In the illustration of the panel
the third pointer 1s behind the other two, but its length can
he judged from the lettering just above the word *altitude, ™
vhich savs ‘10,000 ft.”" This means 10,000 ft. per figured
duation; at 50,000 ft. the smallest pointer would be stand-
g between 4 and 6.

Ratation of the dial results in movement of a scale of milli-
metres of mercury against the mark which would normally be
fiouredd 5 on the height scale; the instrument can be set to
he Larometric height at the aerodrome on which the aircraft
tands; or, disregarding the barometric reading, it can be set
to zero at that ground level, and will then be useful tfor
circaits and landings at low altitude. For blind landings it
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would be set to the barometric height at the airport of arrival
—as communicated to the pilot by radio. The reading, accu-
rate within a foot or two, will then show the exact ht-ight of
the aircraft above the ground.

The new blind-flying panel carries the six finest instruments
of their kind in the world. It will at once be remarked that
some of their indications overlap. But could any one of them
be dispensed with?

Not the airspeed indicator, as no other instrument shows
the speed; nor the Horizon, which alone gives true pitch iree
from gravitational errors, and true bank whatever the centn-
fugal force of a turn—indications vitally needed by a pilot
taking off the deck of a carrier in the dark; not the rate-of-
climb indicator. long used by American transport aircraft for
its instant index of the best climb or safest glide; not the
altimeter, showing gain or loss of height foot by feot waen wn
aircraft 1s staggering at its ceiling or landing upon an in-
visible aerodrome; nor the Directional Gyro, utterly free from
lag or northerly turning error, and dead true in its measure-
ment of the amount of turn; and not the turn and bank indi-
cator, with the top pointer showing the best angle of bank
to ensure freedom from sideslip, and the gvro pointer still
in steady and accurate action when required at the end ot a
5.000-ft. spin

None could be dispensed with, and it i1s doubtful if any
could have been bettered.

Another Pioneer Passes

\ JITH the death i Paris on August 11 of Jean Louis
' Conncau, at the age of fiftv-seven, one more link with
the heroic days of flying has been broken. Under the name
André Beaumont he won many famous air races during the
1g11-1y12 period, including the Circuit of Britain, in which
he lought a ding-dong duel with his compatriot Jules Vedrines.
Conneau’s favoruite mount was the Blériot monoplane, and it
was in this type of machine that he won the Daily Mail's
{10,000 prize in IgIT.

New Aviation Maps

T HE 1.C.A.N. has agreed to undertake the publication of a
standardised series of international aviation maps. The
series includes a so-called International Local Aeronautical Map,
which is intended for use *' on journeys of moderate length.”’
This country is responsible for the production of six sheets
of this map, covering the greater part of Great Britain, and
the task has been entrusted to the Ordnance Survey Ofhice,

THE CULT OF THE INVER-
TED VEE: The Daimler-Benz
and Junkers concerns have
lately buiit inverted-vee liquid-
cooled engines for new German
military machines. Above is a
D-B installation in a B.F.W.-
109 while the top right-hand
view shows a similar machine
with a Junkers. The twin-
engined bomber is a Dornier
Do. 17 with two Daimler-Benz
engines

Southampton, The first of the six sheets is now ready and will
be on sale on Saturday next, August 21. The map is drawn on
the modified polyconic projection to a scale of 1/ 1,000,000, and
15 based on the 1/1,000,000 international map of the world,
each sheet of the British Section covering O degrees of longitude
and 4 degrees of latitude. There is no overlap between adjacent
sheets. The map differs in many respects from the more familiar
Ordnance Survey quarter-inch and ten-mile maps of Great
Britain, and a great deal of unnecessary detail has been
omitted. The scale, about 10 miles to the inch, is convenient
for general navigation use, especially in view of the greatly
mcreased cruising speeds of modern machines, and the map has
the advantage of forming part of an international series.

The first sheet, entitled '*N.N.31 Amsterdam,” covers an
area  extending between the meridians of o degrees and 6 de-
grees East longitude, and the parallels of 52 degrees and 56
degrees North latitude. The remaining five sheets should be
ready in the course of the next few weeks. The price of these
maps will be: Flat and unmounted, 2s.; mounted, folded and
waterproofed, 4s. 6d. Thev may be obtained direct irom the

Survey Office or through the usual agents.




