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By Arthur B. Schultz 

A symposium on the effects of wind velocity gradient on the flight
 
characteristics of aircraft.
 

EDITOR'S NOTE: There i.r probably no better or more convincing place or u'ay in the world to 
observe and appreciate 1lelocity gradient than flying a glider on a low ridge under a condition where 
the wind is as far o./} the ridge as it is possible to have it and still maintain flight. Under the above 
conditions it will be found that the flight upwind feels firm, the ship flies high and controls are sensi­
tive. On the return trip downwind, even the be.rt of pilots will sink lower and have a decided feeling 
of sloppy fli/iht and insecurity, 

It is possible for conditions to be so Jevere that althou/ih flightJ upwind are relatively good and 
safe, the return downwind leaves one every time below the top of the ridge. When the u-ind ha.r 
swun/i off the rid/ie to a point where conditions even approach thiJ seriouJ fii/iht problem, a good 
pilot u-ill alwaYJ land at once-comin/i in out of the upu.ind pass, of course. 

Much decisive data has been recently pub­
lished covernig the subject of downwind 

turns and downwind flight at low altitudes. It is the ob­
ject of the present article to assemble this data and pre­
sent it in a simple form that can be readily understood 
by everyone. 

Figure 1 is reproduced to emphasize the fact that ve­
lociry gradients in the wind really do exist. Many con­
firming observations have been made, but perhaps the 
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most convincing argument is that farmers always hang 
their windmills high to get them up in the strongest and 
steadiest wind, even when there are no obstructions. 

Figure 2 indicates the turbulent conditions which pre­
vail over the terrain which most of us fly. Various barriers 
such as rows of trees, woods or groups of buildings upset 
the gradient flow of figure 1 causing rollers of air to 
form upon which the upper layers of air seem to roll 
along. Observations of the irregular vertical movements 
of a path of smoke left by a locomotive seem to fully sub­
stantiate this, but other data are available. "Squally" 
winds experienced by sailors indicate that these rollers 
frequently exist even when no physical obstructions are 
present. 

Regardless of whether smooth gradients Or turbulent 
rollers happen to exist, either one will produce certain 
detrimental effects on a plane which, if not clearly under­
stood and compensated for, may cause serious trouble. 

Figure 3 is reproduced to point out that the depth of air 
involved in giving lift to an aircraft is a very tangible 
amount, being roughly equal to the span of the wings. 
This has been often substantiated by observations of air­
craft entering clouds wherein the vortices left in the path 
of the ship show this phenomenon very clearly. It is im­ gO<VUH9
portant to note that this depth may be approximately 
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