
reference. In the air, however, speeds become higher, 
so th:lt a comparatively slow rate of turn is accompanied 
by high centflfugal forces, forces which must be over­
come by banking the airplane, including its occupants. 
Hence, the axis of rotation no longer corresponds to the 
~ertical axis of the body, and complex flows of the fluid 
In all three canals of the ear give rise to simultaneous 
vertigoes to confuse us. Gravity no longer gives us an 
accurate plane of reference, for, due to centrifugal force, 
down always feels like the direction of the seat beneath 
us, even though we may be making a very steep turn. 
After a few seconds of smooth, continuous turn, either 
steep or shallow, one becomes absolutely unaware of any 
rotatlo.n. Only changes of rate of turn will register. gen­
erally Incorrectly, on our senses. 

When we have without reservation accepted these in­
evitable limitations upon our sense of balance, we have 
overcome the first obstacle to learning to fly blind. Never, 
repeat, NEVER, rely tipon any manifesftltion of your 
sense of balance unless you can see ground, horizon, or 
astral body. Modern instruments are reliable. if not in­
fallible, and will always give faithfully accurate infor­
mation under normal conditions. 

We have digressed at some length already in an en­
deavor to demonstrate the frailty of the sense of balance 
~ith which nature has endowed us. To supplement this 
Inherent weakness, we must rely upon man-made de­
vICes. 
. T~e one indispensable instrument of all blind fly­
Ing IS the gyro. Most common, simplest in form, and 
most valuable of the various gyroscopic flight instru­
ments is the turn indicator. Though artificial horizons, 
~Jireetional gyros, gyropilots, and other gyroscopic luxur­
Ies are fine for larger aircraft, they are inessential to" 
soaring, and our present discussion will limit itself to 
the turn indicator, included in which it is customary to 
place a lateral inclinometer, or ball, to show any evidence 
to skid or side-slip. Never atte mpt blind flight u·ithout 
a functioning tum indic"tor. 

Next in ratio of importance is the variometer, about 
which so much is known, and an instrument so indis­
pensable to general thermal soaring, that it is doubtful 
that a flight would reach the blind flying stage unless 
it had been intelligently employed. Any blind flight is 
impossible without a turn indicator; any successful soar­
Il1g flight is improbable without a variometer. 

A reliable airspeed meter is valuable; nearly, but 
not quite, essential. The airspeed meter is standard equip­
ment in all aircraft, and a legal requirement, but in the 
event of its incapacitation due to ice, rain, cold, or 
mechanical derangement, a good pilot suffers no great 
handlCap, for the sound of the wind rushing by affords 
an exce:Jent indication of the speed. 

In decreasing order of importance are altimeter, pre­
ferably sensitive, clock, and compass. None of these lat­
ter instruments are essential, least of all the compass. 
For reasons to be given shortly, the latter instrument 
should be used very cautiously in cloud flying, is of no 
value in turbulent air. When a pilot naively relates that 
he "flew a compass course out," rest assured that he 
blindly stumbled out, and was probably plenty be­
wildered by the crazy antics of his compass as he blun­
dered along. Wolf Hirth's excellent treatise, "The Art 
of Soaring Flight," is replete with pilots' accounts of 
flying blind by compass. It is also replete with "... 
then everything went wrong. The airspeed began to in­
crease and I was forced violently down in my seat, the 
ship began to scream and shudder, and the speed was 
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terrific, alth~ugh t?e stick was fully back...." Such 
phraseology IS the mevltable reward to blind faith in the 
compass without respect for its very severe limitations. 
Conmlt your compass only after the turn indicator has 
been steadily centered for at least [we seconds in smooth 
air. Even. a slight turn will cause the compass to oscil­
late and give very false readings. Never follow the direc­
tton 0t turn of the compass: nearly half of the time it 
IS tur~In.l? opposite to the direction the plane is moving, 
and contInues to turn somewhat after the turn is com­
pleted on certain headings. 

Now that we have enumerated the required instru­
ments, let us examine their workings. The turn indi­
cator regIsters, by deflecting its pointer, the direction 
and. rate of turn. If the pointer is Ys" to right of the cen­
ter Index, you will normally be making a shallow right 
turn. 0." deflection means a turn whose rate is twice 
as great. Pointer deflected its full amount in either di­
rection indicates a very steep and rapid turn, imposing 
high acceleratIOns on the aucwft, and leading to high 
auspeed. 

The inclinometer ball, confined within a curved glass 
mbe In the face of the turn indicator functions some­
what like an inverted spirit level. It does not indicate, 
however, the bank of the wings, as one might casually 
deduce, but merely mdlcates whether a given rate of turn 
IS accompal11ed by proper bank. In level flight, or in any 
turn, the ball should remain within the center of the 
two marker wires use~ t~ bracket its neutral position. 
Ball opposite pOinter mdlcates skid, ball on same side 
as pointer, a slip. The ball will fol:ow same direction 
of movement as aileron; right stick moves ball to right. 
Naer attempt to control ball by rudder; always control 
ball by "ileron exclusiz·ely. 

The airspeed meter indicates, of course, speed. Its 
~al~e exceeds, however, mere speed information, for it 
Indirectly indicates the longitudinal attitude of the air­
plane. Increasing speed means that the nose is down' 
decreasing speed that the nose is too high. Speed sta~ 
tlO~ary at. any reas?nable figure indicates a level longi­
mdmal aXIs. The auspeed meter does not have lag, but 
th~ aircraft has, due to its inertia, so an appreciable time 
wIiI elapse between the application of control and the 
corresponding influence on the airspeed meter. Contin­
ual. attention to airspeed is essential to proper longi­
tud mal control. 

The use of the variometer depends upon accurate 
speed control. If speed, and hence altitude, is permitted 
to vary, the variometer registers rates of ascent or de­
scent which may be entirely due to dives and zooms of 
the aircraft itself. Master the art of speed control, then 
use the variometer just as you do in contact soaring. 

It is beyond the scope of this article to endeavor to 
teach blind flying. One might as well teach juggling by 
a correspondence course. Only by patient hours of in­
t.elligent dual practice can ~)l1e become sufficiently pro­
fiC1ent to pI tone s skIll agamst the turbulent interior of 
a cloud, the most difficult conditions under which instru­
ment flight can be attempted. It is more a desire to im­
part information which might foster the desire to attain 
blind flying skill than an attempt to offer a short-cut to 
cloud soaring. A complete mastery of instrument au­
work is pre-requisite to cloud soaring. 

(Continued next month) 
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