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ar 11VuuL1]dtlﬁl a slow-moving
aircraft is the obvious vhhicle. A glider
has the cf LﬁrlgtLCS of stable flight

at slow speeds and of known performance

in still air so that its owr motion can

be used almost directly as a4 measure of

the air motiorn. It is mere responsive to
changes in wvertical air molion than in
horizeontal (Ref. 2), and it samples the

air with the minimwn of disturbance, The
aconomic advantages are great, particular-
ly in circumstances where lift is present
Lo provide free flying time, ancg finally

wa would stress the encrmous advantages

of operating in & gliding envirorment where
we can draw fresely on the experience and
the actual observations on experimental

s which is provided by skilled pilots:
undoubtedly the best observers of Lhe scale
of feature wo dre investigating. The dis-
advantages of using a glider i systematic
investigations of any sort are w=ll known,
wWe bslieve that the ideal vehicle is in
fact a powered glider, and the specilica-
tion of our ideal is included as an appen-
dix, To date we have not minaged to ob-
tain or develop this wvehiecle, but the
choeice in this field is improwing.
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IKETRUMENTAL REGQUIRENEHT

To study any of the problems listed
dbove, we need to knew the vertical air
velooity, temperature, humidity, height,
and PpulLIDK in ¢detail small ﬁﬂwpaxgd to
the dimensions of the system we are look-
ing a:. For a thermal 1C0-r across or Ior
the detail of the sea-bpeecze frontal sur-
idCe, obgervation every 2 m along the
flight pats mav be desirab but the limi-
tations of data loyging and handling Ia
led us Lo accept a minimuwn sampling inter-
val of azeout 0.4 seec initially, wihilch cor-
respeonds distance of ; m at our
noremal q '(\fd u* 21 m/s.
is about airspe g rind
and hence minimwur variation of

ical air velocity
at 2 -3ll measure the
angle of astack with a vane mournted on a
short-nose bgom; Lhe aivcraft motion with
an acecelerometer; and the plten angls from
vro. Temperaturs ard huwnidity will al-
be samplad [requently (Lhough we have
the usual problems with rapid humidity
measurement), while other variables need

To

o

orily be {dﬂrLCG at lornger intervals., These
iricluge sta oressure, airspeed, roll

angle, heading, and variometer output.

THE DATR LOGGLR

The system is an =laboration of that
described by onre of us (Rel. 3). The
speeification of the Tull system ig shown
in Table 1. At present, the whols da
logger is in eperation, but only Lalf

senisors and transducers are built,

£ portable two-track tape recorder
(Uner 4400S8) is used, anc the cutput [rom
six sensors logged every 1,638 on one
track and the outputs Lror the other eignt
sensors (a maximwn figure), toagsther with
speech, is recorded on the other. Dach
sensor has its own transducer ,nurch
charnges in the parameter vary the & d:o
frequency of an opscillater through either
capacitative or resistive changes. The
aucio rangs abtainabJe is typleally an
octave and in the rarge S kHz to 13 kH=z.
The method ef ruoorulng is to use a
of electronic switeches all controll
one crystal (convenisntly oscillatin
5 kHz)., Cach sensor's O1iLLL is rap o]
for an accurately ! and, in play-
back, the frequency by courting
the oscillations recort i 1rurn
time. Two vital advarntages c
are that the tape's playback so
not need to be identical wick
ing speed, and that the counts ars already
digitized and can be put onte punched tapc
or into a computer directly.

The duration for recordi
lar output is most convaenie
by repedatedly doubling the
erystal's oscillation (1/500C
the gquantities to be sampled frec
0.051 sec Is an appropriate
seriaes, and this give
ranging [rom 308 to 7C8
tion of L part in 40C o
The gquantities in the st
which a greater resolution is
only be samplec less frequently anc for a
longer duration. Adequate irformation will
be derdived Zf the paramecers on Trac)
are sampled every 1.638 sec and those
Track 2 about once ry 0.410 se¢
or other low-freouency 1ntormatien, camn
be recopded on either track below 7 ki
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OPCRATIONAL METHODS

It would be presunptuous of us To pre-

sent details of operational methods which
are unteste

some detailed studies of sea-bregue
over southern England, following the work

of Simpson (Ref. 4) who is collaborating
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POTENTIAL TEMPERATURE VS. HEIGHT.
28 APR 1970.
NEAR CLOUD BASE, AND RUN 5

Potential  femperature

FIG. 3.

THROUGH TWO THERMALS LOWER DOW IN.

EIGHT PCINT MEANS PLOTTED.

RUN 3 THROUGH THERMAL

APPENDIX

POWERED GLIDER FOR METEOROLOGICRL RES

ELRCH

Outline Speeilication

Low cruising speced with good control
known perlformarnce

oloud

Safety in turbulent

Clear noss for mounting sensors

(&)

Low capital and running cost
2 seats

Bdequate instrument payloead (70 1b)
Rate of climb gredater than 500 ft/min

Endurance of 4 hn

Low noise level

and



