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SUMMARY

Acccleration records werc obtainod of the turbulenco oncountered
by B.0. A C. Hermes asircraft in 417,000 miles of oporational flying on
routes Jrom London to East and West Africa. It is shown that turbulenco
doecreases with increazing eitatudc. A result of the pilot's discretion
in choice of altitudc and coursc is that the gust froguency encountered
during most of the cruise is about one third of thce average atmospheric
gust frequcnay. Botween 9,500 feet and 14,500 foot gusts were oncountered
four times as froquently over East and Wost Africon scolors as over

Europcan scctors.
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1 Introduction

Counting Accclerometors wore carriod in Hormes IV airoraft of the
British Ovorseas Airways Corporation and accoleration records wore obtained
in the turbulcnee encountered in 417, 000 mlles of normal passenger servioce
between London and Africa.

The records erc exemined to dctermine the variation of turbulence with
altitude and the difference in turbulcnce between sectors of the routo in the
altitudc band 9,500 ft to 14,500 ft.

2 Doscription of cquipment end flving

2.1 Instrument and Installation

The Counting Acceleromcter1 responds to the accelerations imposed on
it in onc direotion and records thc number of timos each of a sories of
accoloration levels has been excoceded. Suoccssive coumters ropresent levels
et intervals of O.1g and reedings are given for a range of 1.2g to 2.9g for
upward acceleorations and from 0.8g to -0.9g for downward accelerations.

These values are nominal end have bcen corrected in this roport oxeccpt where
it is statcd othorwise. An altimeter, airspeed indicator and clock aro
grouped round the counter dial and the whole assombly is photographed at
regular intervals of approximetely 10 minutes.

Tho Counting Acoclerometer was rigidly attachod to tho airframc close
to the oentre of gravity in such an attitudo that vertical accclerations
were reoordcd during level flight.

2.2 The flving covercd by the reeords

The rceords werc mede betwoon April 1952 and October 1953 on 487
flighte covering 417,000 miles of normal passenger service on routos
betwoecn London and East and Wost Africa. Dotails of the main routes arec
showmn in Fig. 1. The distribution of rocording time betwoon months of
the yeor is shown in FPige 2. The instruments wore fitted at differont
times to various aireraft of the floot.

3 Variation in turbulencs with altitude

The rocords are of avcrago duration 10.4 minutes =nd contain the
counts of acocloration during the intcrvael amd thoe speed, altitude and
wolght of the alrcraft at the end of this interval. Appendix I dgscribes
the corroctions which are made to these rcadings and the method2sd of
trenslating the aceclerations into gust spoods.

Table I is & summary of thc counts of aoccoleration grouped according
to speod, eltitudo and woight. Tables II and III show the distribution of
recording intervals ecocording to their content of acecloration incroments.
(This information is roquircd for subscquent work.)

On the basis of Tablo I an cstimate is given in Tabla IV of the gust
speeds in cach altitudc band., Fige. 3 shows the gust frequencies end their
variation with altitudes. Fig. 4 shows diroctly the variation with altitude
of the froguency of gust specds groater than 10, 15 and 20 ft/scc E.A.S;
the froquencics of exoceoding greater levela aro not included as they were
not rcoorded in significemt numbors over the wholc altitude renge. As
upward end downward gusts werc found in about equal numbers Fig. 3 and 4
arc basod on the sum of the two, and thus give the frcquency of a gust
whether it is up or down.

Table V ghows the time spent at cach altituie on thc principal
soctors of the routes and it is socn that two bands were used for
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cruising centred on about 12,000 ft end 18,000 ft, Examination of the
consecutive flight records shows thet all flights commenced with a moderate
climb at about 500 feet/minute to about 12,000 feet whers the cruise commsneed.
In ebout two thirds of the flights the aircraft remained at 12,000 feet for
the whole oruise but in the remainder of the flights, after 1 hour or more &t
this eltitude the airaraft olimbod to about 18,000 feet to completo the cruisc.
Flight at 18,000 feet ccourred most frequently, but not exclusively, over high
ground.

The influcnoe of the eiraraft operating conditions on the shape of the
curves of Fig. 4 is now discussed. As the curves are of similar shape
attention will be con to the 10 ft/sec curves It is sssumed on the
basis of previous work+ that yearly average stmospherie turbulenco decreases
exponentially with height and therefore may be represonted on the logarithmio
scale of Fig. 4 by a straight line. The position of this line is determined
at low altitudes by the recorded turbulence for the lowest altitude band
(sea level to 2,500 fcet) because the siraraft flow at these altitudes in all
woather conditlons and, furthsr, as the airoraft was under ground control
there was little possibility of avoiding turbulence by deviating from course.
Botween 2,500 and 7,500 feet the turbulence was recordsd entirely during climb
end descent, sgain in all weather conditions, but as avoidance of turbulence
by altering course is considered more possible than at the loweat altitudes,
the recorded turbulence is expected to be less severs than the atmospheric
averagss The bands 7,500 - 12,500 feect and 12,500 = 17,500 feet contain the
aruising altitudes of the sircraft and the recorded turbulence will be less
gevere than average to ths extent of the pilot's ability to evoid twrbulence
by a change of course or altitule.

It was stated previously that the aireraft cruised at 12,000 fest or
18,000 feet and it is possihle thet the pilot avoided the worst turbulence at
12,000 foet by climbing to 18,000 feet. Thus the reocorded turbulence at
about 12,000 feot would be less scvere than average and at 18,000 feect would
be more severe than average.

These considerations explain why the observed values of Fig. 4 1lie above
the line suggested for average turbulence conditions. It is concluded that
discretion on the part of the pilot is important in reducing the number of
gust loads experlenced by an aireraft. In the present instenoe the turbulence
experienced by the aircraft is reduced generally by a factor of 3.

L Turbulenog over different regions of the route

Teble V shows the time spend at all sltitudes during climb, cruise and
desoent for three geographical regions. These regions are defined in Fig. 1
end are relatod to the routes flown.

To compare the turbulcnoc over different geographieal regions it is
necessery to use samples which were obtained under similaer flying conditions
in a restrioted altitude bend. Table V shows thet the aruising roocords in
the band 9,500 feet to 14,500 foet from fairly representative semples of
turbulence in the different regions end a summsry of the regicnal aocceler-
ations in this altitude band is given in Table VI. The numbers of gusts
exceeding 10 ft/sec end their relative frequencies in differont geographical
regions are given in Tablée VII.

The reclative frequencies indicate that recorded turbulenoe is of the
sams intensity in East and Wost Africa and is about four times greater than
over Europe. This result is not necessarily trus of average atmospheric
turbulence ea the extent to which the pilot avoids turbulence depends on
factors in which the geographical reglons may differ, such as frequency of
the turbulence end associated cloud conditions, congestion of air routes,
eto.
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Conclusions

Examination of gust acceleration records from Hermes aircraft flying

betwecn London and East and West Africa lecad to the following conclusions.

(i) There is a continuous decrcase in the number of gusts with
incrcasing altitude from soa level to 20,000 feot.

(ii) The pilot's diserction in choice of altitude snd coursc with
rogard to weather conditions results in the turbulence experienced
by the aireraft during cruising flight being about onc third as
frequont as average atmospheric turbulence.

(iii) At moderatc cruising altitudcs the Hermes aircraft encountered
pusts about four times as frequently over East Africa and West
Africa as over Europc.
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APPENDIX I

Corrcetions to acceleration data end
calculation of gust speed

Data

The data arc consccutive resdings of airspeed, eltitude and weight at
an average interval of 10.4 minutcs end the counts of acceleration during
cach interval. The airspced is rcad to the ncarcst 10 knots, I.A.S., the
oltitudc is rced to the nearest 1,000 fect, I.C.A.N., above sca level and
tho weight is estimated to the noarest 1,000 1b.

Corrections

Those recoxrds which may contain the effects of ground loeds are
discarded with the result that on en average the first and last 5.2 minutes
of cach flight are cxcludcd from the enalysis.

The airspccd associated with the accclsration counts is the average
of the initial and final airspeed of the interval, rounded down to 10 knots.
The altitudc associatod with the counts is also the average of the initial
and final resdings, rounded down, except wherc the change in altitudc was
lcss then 2 nominal units of 1,000 feet during the interval, in which case
the final altitude of tho interval is used.

The acceleration thresholds are corrected for the instrument error
which iz given in the footnote to Table I.

Analysis

It is assumed that the normal aocceleration at the instrument position
is that at the centre of gravity of the aircraft. The recorded acceloras
tions are translated into vertical gust speeds by the following method.

Aircraft weight is divided into 10,000 1b loads centred on 64,500 1b,
74,500 1b and 84,500 1b.

Airspecd bandwidth is 10 knots.

The altitude renge is divided into a sea level band up to
2,500 fect and banda of 5,000 feet width centred on 5, 10, 15 and
20,000 fcet.

The counts of acceleration ere grouped according to the altitude,
weight and spced of the aircraft and the gust speed corresponding with
cach group is found from the formula:

U = An w )
Fg o, a0

) equivalcent vertical gust spoed
Ang normal acceloration inorcment

¥ b

W wing loading



P gust alleviation factor™*
P,  eir density at sca level (I.C.A.0.)
Y slope of the Lift curve at low speed

v indicated airspeed

By graphical interpolation the counts are referrcd to gust speeds of 7%,
10, 15, 20 .... ft/sec and a gust distribution is obtained for each altitude
band. The mleagc flown in each band is calculated and gust spcetra are
obtained in terms of the averasge distance between gusts excceding different
magnitudes.

* The gust is assumcd to increase lincarly toits maximum velus in a

horizontal distancc of 100 feot.e The alleviating factor is calculated as a
2w

gpaca

the mean wing chord. Allowance is madc for the effect of wing aspect ratio on

the rate of growth of 1lift. No allowance has boen made for the effect of
compressibility on the unstoady 1lift function.

'-?-

function of the mass paremcter u_ =

where p is eir density end ¢ is
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Summery of acceleration data from Hermos Adreraft {(Aprdl 1952 - October 1953)

—

1 r
& :%gvlﬂce Adrcraft Indicetcd Roocording Number of timss cach level of acccloration was cxecoded
Sen Lovel Weight Airspeod Time
I.C. AN . Nominal eccoleration Jlevel (sce footnotc for corroetion)
wmits) units) wmits wnits) )
00 06 10 2 1 1 19 8 1
11 3 1 15 21 8 1
12 3 o W1
13 9 1 & 37 {1403 | 3 6 3 4
1, v, L 3 73 |18
15 k ] 3 1159136 )9 13
17 1 0 4]
07 11 2 0 0
12 10 3 35 |12 2 1
13 8 3 6 || 21 |10 1 1
14 3 1 2 3 9 2
15 L 0 9
16 3 2 & 10 24 12 2 1
21 1 1 3 2
08 16 1 0 0
61 L 2, {132 {[359 |13 16 6 1
05 06 12 I 2 1 5 2 )
13 5 0 6 1
14 6 0 3 2
15 L 2 12 3
16 8 2 8 9 5 2
17 11 1 1 |3 14 5 2 1
18 9 il 19 4
19 3 2 L B 2 2 1 .
20 2 0 0 }
07 10 2 0 0
11 B 4 1 5 16 20 6 1 A
12 17 s Lt 14 2
13 33 L 9 32 56 21 1
1), 36 2 it 29 43 3
15 48 5 22 |1 42 12 1 4
16 58 9 1 1 1 7 9 19 L7 19 5 3
17 6l 1 2 61 42 1
18 L3 7 15l 44 | 13 2 1
19 18 1 1 2 7 18 5
20 10 1 L .
21 3 2 18 7 1
22 3 o} 0 :
08 I 74 | (| 27 5.
15 L9 2| 19| 271 2!
16 12 0 q 1., '
17 b 1] 1)) 5| 1] |
531 1] 1] 1} 3| 15 6] 2611438 130! 20 8 |




e ke

Al‘:ﬁzvu:o -!inrfgﬁft Lﬂ;;;?ggd IRE;I-::&inE Hominel acccleration lovel {scc footnote for corroction)
%g.i.c;-cl Kominal aecceleration level (sce footnoto for correctian)
(1,000 £t (90,000 1b | (10 Imots | (10,4 min - | ' *
wnits) unita) unita) D.3g |Dudig |D.5g | 062 [Ue7g [ 0.8g] 1,28 1 1.38 kg |1.58 1.6
10 06 N ) { 2 201 20f{ n2| 20 1 1
5 1 y| 22 7
L 3 9 14 3 1 1 -
8 2| 29| 16 L 1
L6 A 10 26 35 7 1
78 1 2 3 20 20 3
33 1 2 31 15 k)
8 0 0
2 31 M L
3 Q 0
07 8 i 2 11 25 10 2
9 3 7 g b
L7 4 12 21 4L
255 1 2} 9| 3| 12) 138 17 8 3
2327 30 18| 0| 162) 2521 66 | 11 5 2
869 1 1 71 Bh | 473f205| 78 | 18 9 5
19y, 4 5 91 3] 60 11 37 9 4 L
51 1 2 61 16} 25 9 2
29 2 70 W 23 7
12 21 5 91 A
o) C 0
08 L 0 0]
. 107 1] 13 8 & 1
255 B 35 51 12
1117 2 3| 10 3R] 95124 43 | 18 4 3
18, 1 1 1 71 271 46 8 1 1
12 1 2 & | 181 45| 23 7 2 1
5663 6( 18 { 67 [ 281 [ 875 (1262 [ »07 [ 81 | 30.f 12
15 06 1 0 ¢
9 o 0
130 2] 151 2 5 2 2
5 4 1 i 20 15 4
10 Y 1
5 0 0
07 8 b4 7| 28) 27| 13| 2
€6 1 e 3
571 I 8 19 88 § 100 29 2
1933 1 1 L | 22 | 110|169 31 | 10 1
300 6 Bt 2 5 1
Ly 2 5
13 1 o[ of o0
5 1 5
1 0 0
08 | 26 1 2
’ 158 4 1 2 5¢ 13| 16 5 1 1 L
| 574 2 83| e| 1| 4
| 74 1 1 3 2
| ; L 0} o .
T 4067 Tz 7099 75 1356 1451 105 | 22 b 1




TABIE I (Contd)

Altitudc
above
Sea Level
T.C. AN,

|

Aireraft
Weight

Indicated
Airspoed

Recording
time

Hunber of timos cach lovel of accsleration wes oxcoeded

Fominel asccleretlion level (eeo footnoto for corroction)

(1,000 1t
units)

(10,000 1b
wits)

(10 Knots
Units)

{10,4 min

0.0g

0.,1¢g

0.2g

0.33 O'fil.g U-SE 0. 55 Ua?E 0.88 1 .23 1058 1 .'-[-.g

1.5¢

1.68

1.7¢

1.8¢

1.92

2603

2.1¢g

20

14

16
17
18
21
14

16
17
18
19

b

16
17

=~

380

-l
N i - Sy

S
OCOOOOOLATFr OO0 NSO

g\\ OO-F'OOOO-‘#NNOOO-F‘UA

ez

v

LR B 9]

The neccsaary corroctions for instrument error to the flominal soseleraticn levels aro

1.28. 1-53, 1.!|.g
1.5¢ end greator

0.8z, C.7g Q.6
0.Bg end smalier 3

+0.03g
+0,.02g

"00038
=0.02g




TABLE IT

Distribution of recording intervals sccording o 0.23g Counts

Number of ! Number of intervels (10.4 min) containing a given
Acceleration number of acceleration inercments
Increments
Exoceding 0.23g Altitudc band (foet)
0= 2500- | 7500=. 12500~ | 17500~ [
2500 7500 12500 17500 22500 22500
0 21 409 5313 3887 75k 10424,
1 5 L1 106 70 10 232
2 > 16 67 33 0 238
> ! 10 38 16 L 119
L 5 é 29 12 2 €9
5 2 9 44 7 1 56
6 1 L 7 5 1 30
7 1 6 11 2 1 18
8 2 5 14 & 0 21
9 3 2 5 2 0 2,
10 2 1 8 7 2 12
11 3 2 5 0 0 20
12 2 6 5 3 1 10
13 0 1 L 2 17
1L, 1 0 3 1 5
15 0 2 2 0 L
16 2 2 3 i 8
17 2 2 1 2 7
18 1 2 5 0 8
19 ; 0 0 I 1 5
20 0 0 3 1 i
24 2 0] 1 1 4
25 1 0 1 2 L
2 1 1 1 0 3
25 0 1 I 0 1
26 0 0 1 o i
27 0 0 3 0 3
28 0 0 1 0 3
29 0 4 1 1 3
30 1 0 1 0 2
3 0 ! 0 0 4
33 2 0 0 | 2
35 1 2 0 I 3
38 1 0 |3
39 Q 0 1 4
Lo 1 4 9
41 0 1 1
L2 1 0 4
43 9 4 2
16 1 n
50 ' 1 A
62 i 1 4
Totals .. &6 530 5661, 4066 817 41403 |

-1 -




TABELE III

Distribution of recording intervals according
%o scceleration oounts

{
| Numbor | Number of intervals {(10.4 min) | centaining :
of | & given number of acccleration: incroments |
Gusts greater then
0.238 . 0.33g | 0.43g 0.52g
0 10422, 10793 11020 11087
1 | 232 136 80 | 39
2 I 119 75 18 1
3 69 27 8 | 5
4 56 30 7 1
5 30 20 2
'3 18 15 2
1 21 16
8 21, 6 1
9 12 3 2
10 20 3 2
11 10 2 i
12 17 2
13 7 3
14 5 1
15 b 1
16 8 2
17 7 1
18 8 1
19 5 |
20 Lo 1
21 N |
22 5 .
23 b ! 1
2l 3 1 :
25 1
26 1 1 :
27 3 2
28 1
29 3
30 2
34 1 1
[
| 33 2
35 3
38 1
39 1
LO , 1
4 1
42 1
43 ! 2
46 ! 1
50 1
62 . 1 !

- 12 -
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TABLE IV

Summary of gust spccds cncountered

iA:Ssz:;tI‘ﬁ:'e%bove A]_l;iean l g;}.}sﬁtnagce Estimated numbcr of times a given gust specd wos exoceded

. I.C.AN. itude | oo rdea Vortical gust spoed ft/sec,E.A.S. (+Up, ~Down)

1000 £ feet Stab 5 {40 =35 <30 [-25 | 20 1-15] -0 [ ~7.5 175 | 101 15, 2025 30 | 35

0-2.5 1,440 1,740 8 | 52| 310 790; 1000 | 560| 178 | 53 { 15| &

2.5=7.5 5,550 18,000 2 2 5 35 | 104 360 ?20i 1200 580 | 168 Wl 4 1
7.5-12.5 11,240 206,500 2 L 1u | 65 265! 1100 2400! 2600 | 1400] 370 | 100 | 27| 7| 5
12.5-17.5 13,890 156,000 ! 1 | 1 51 21 83l 400 9005 1000 | 480, 150 21 2 9

' 17.5-22.5 18,540 35,200 ; 1 3 tio1lo2 6 | 16% 55 . 82 l[. 130 | 691 19 6 1 |

Total

117,440




Rclative time spent at oll sltitudes in diffcrent rogions

TABLE V

GEOGRAPHCAL REGIN !
1 2
Climb Cruise !Descent, All | Climb ,Cruisa Descent| All Cruise | Descent ALl N
(] 4 2 6] © 0 1 1 0 0 0 7—[
1 10 8 19! 0 0 1 1 0 2 2! 2
o 8 17 25{ © 0 5 5 0 5 5
03 4 o “ |l =8 1 0 i} 12 0 4 5
04 14 3 37 4 12 0 20 32 0 6 6
05 P3| 0 25 8] 2 7 23 el o 5 5 ‘l
08 1 1 33 45| 21 4 37 62 0 8 10
o7 P 2 D T4 M 8 36 15 4 4 1
08 Ford 18 s | 9Nl 37 25 40 | 102 4 5 13
o 3N 30 35 9% 49 51 61 181 7 3 15
28 448 35 | 209] 53 1@ 50 | 205 25 4 | 3
2 10 25 | 804 | 38 734 28 | 800 125 4 1131
18 888 22 | 926 29 | 1679 18 | 1726 248 1 {249
9 1024 13 {1046 | 18 923 15 | 956 121 1 123
8 b4 | 543 13 243 g | 265 28 0 ' 29
T 47 12 66 | 7 70 6 | 83 28 1 } 29
3 207 4 | z20: 1 88 16 | 115 10 o | 10
6 1 4 | 137 2 132 0| 134 8 0 ! 8
4 3P 2 | 385 1 64 1 66 24 0 ] 25
2 195 2 l199| o | 24 1| 25 : o | 1225
15 o | 81| 1 4 of 5 1 o | 1
2 0 16 o] 18} o0 1 0 1 0 0 ; 0
0 3 0 3 ] 2 0 2 0 0 ] 0
;'L_ w437 | 410 Isie i:zas | 4161 579 | 4886 | s 53 i 708}10700]

Tme f{n 10.4 m!mte units

—'1ll.n
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Summary of acceleretlons rocondied betwoen 9500 and 1) 500 feoet in Aifferont rogions

Geographiconl | Alrcraft Indicated | Recording Humber of timos cach level of acceleration was excoeded
rogian Weight Airspeod timo Nominal scocleration Jevel (ses footnote for correcticn)
10,000 1b | 10 knot | 10.4 min F F { : 1 ', Sg | 1.6 [1.7g [41.8
ite mite ¥ ite 0.3g 10.4g !0.5g [O6p | 0781 OB} 1.28 «3g g |4 58 bg Te g
1 06 16 2 0 0
17 1 0 0
18 2 0 0
19 1 0 0
o7 12 1 0 0
13 L 1 5 b 3 1
1% 15 i 3 2
15 188 2 9 36 25 12 1
16 1327 2 23 18 3
17 450 7 28 22 ] 1
18 53 0 0
19 8 0 0
20 1 0 0
08 1 14 0 0
15 1,3 1 : 1 2 3 5 6 3 1 1 y
16 . 18 25 3 1 1
17 163 3 L. i 1 1
18 3 0 0
3327 1 1 1 I 23 | 121 106 27 3 3 1
2 06 1 1 3 9 10 2
15 6 D 0
16 73 1 9 26 25 8 2 1
17 €8 1 2 L 26 22 3
18 12 0 0
o7 12 1 O ¢
15 1 1 6| 234§ 18 10 1
15, 5 ‘ 1 & 7 1
15 207 3 7 23 85 97 36 6 2
16 2066 1 1 1 45 | 202 || 260 6 17 5 2
17 470 1 1 b 27 89 98 33 14 5 3 2 2
18 30 i 5 4 25 50 1 1
19 5 2 11 18 6
08 A 11 1 3
15 134, 7 20 32 10
16 535 2 2 2 11 36 87 || 107 39 17 3 3 2 1
17 45 2 6 9 2
18 4 0 (¢}
3671 2 L | S | k3 | 479 | 6ih || 746 | 228 | 55 | 16 8] &| 3
3 06 45 1 0 0
16 24 0 L
17 15 0 2
18 2 0 0
o7 S | 23 1 0
16 233 4 1) 5] 16 e | 15 1
17 103 ; 0 9 3
18 9 : 0 2
03 1% 1 ! ; 0 0
15 25 | | 50 2| 1
16 106 2 11
17 6 1 1 i1 5l 16 3 |
545 i T 2, 2 & 28 | 126 22 11 i
The ncecssery corrections for instrumont arror to the nominel acccleration levels are
1 .Zg, 1 ojg’ 1 I-‘IE H 'I-0.0}g Otag' 0.78’ 0. Gg : "O-Ojg
1.5¢ =nd grogter 3 +0.0Cp 0.58 snd smedler : =0.02g

- 15 =




TABLE VIT

Comparison of 10 ft/sec gust frequency in

differont goographical regions

i | Flight | ,
distance |Number of
' Numbor Geographical | roeorded uots Average
Flight sector of : g miles
Flights region 9500 % exceeding per gust
to 14500 £6140 ft/sco
Stet.miles
London=Rome 8l
Roms=~Cairo 87
London=Tripoli 8 1, Eurepc 128,200 285 450
Romo~Tripoli L
Cairo-Khartoum 89
Khartoun~Entcebbg 89 2'E§§ica i 144,200 14,66 96
{
Tripoli=Kano 15 '
Kano=Lagos 13 3.West 21,100 17 421
Lagos=Acra 6 Africa | '
Entebbo=Nairobi 59 . '
Dar-gs=Salaam-Entebbe 5 L.South small mileage recorded [
Nairobi-Lusaka ! 18 | Africa in this region J,

¥, P.2078.0P, 334,23 ~ Printed vn Great Britawn
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MILES PER GUST EXCEEDING GIVEN MAGNITUDE.
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FIG.3. GUST SPEED FREQUENCIES
AT DIFFERENT ALTITUDES.
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FIG. 4. VARIATION OF TURBULENCE
WITH ALTITUDE IN TERMS OF
GUSTS EXCEEDING 10,15 AND 20 FT/SEC. EAS.
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