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SUMMARY

The results of o mumber of take-orft's amd landings in various
gea conditiana apre preacutod in the Pocw of atatistical data, both local
presauves arkl overall accelerations being given.

During the testa the worst loading conditions were encountered
in sbort bo medium avella.
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1.  INTRODUCTION

A series of landing impact tests has been carried out on a
Surderland Mk,V flying boat, the resulis of the tests in calm water
having alreaedy been reported.l’ 25 3 ke Mg present report deals with
the latur tests in the series, which comprised lardings in rough water,
some mecasurenents also being taken during the corrospording take-offge
Somc tests preliminary to the main sories, in which only a limited mumber
of pressure piciz-ups vere usced but in vhich the adrcraft was scvorely
damaged,have been roported on in Reforence 5.

The rough water test results given in the presunt report include
C.G. and pitching accelerctions, as well as local pressures ab a large
mmber of points on the forebody and afturbody of the aircrafts The
naturc of the tusts makes counparison of the rusults vith theory wvery
difficult, ard accordingly the results have only been analysed to givo
maximum valucs of accelerations and local prossurcs, these results being
roughly grouped amd limited statistionl analysis offectod.

The main valuo of the results will lic in their application to
flying boat desipgn, and in their rclation to present flying boat air-
worthiness requircrents,

2. DLSCRIPTION OF ATRCR.FT

The aircraft used was a standard Sunderland MV flying boat
vith four Pratt and Whitney Twin Wasp enginess 4 gencral arrangement
draving and detoils of the load distribution used for the tests are
glven in Fagure 1 ard a linos plan of the aircraft in Figure 2.  Asoro-
dynamic data pertaining to the eircraft is given in Tablc L.

411 tests were made at an all-up weight of 50,000 Ibs. with
the centrc of gravity 3 fi. forward of the main stop point, measurcd
parzllel to the lmll datun.

Te  DISTRUNENT.PION

Much of the instrumontation uscd was also cmployed on tho
earlior tests and has alrcady been described in some detail in Reference 1;
brief deteils only of thuss itoms arc ther.fore given, and refcrence is
nade to any varintions from the original arrangencentse

2.1s Mcasurcment of Accelerctions

Two aceeloromoters verc used, one being fitted on the mainspar
centre geetion and the othur just above and slishtly forvard ¢f the rear step
point, both acceleromoters measuring vertical acceleration (rclative to
thu aircraft)s From the readings of these tio accclerometers tho C.Ge.
acceleration and pitching acceleration could be derived, the CsG. lying
botween the two acecelerometer positions and close to the farvord accelero-
nétera

1
For some of the tests the inductance typosaccelerometers
vere replaced by l...i.ls recording accclaromoterse

32« Mcasurencnt of Loeal Preossurces.

The planing bottoo pressures vgpe naasurcd by flush diaphragn
typo'prqssure pick~ups sinilar to those dcs“ﬁibpd in Refercnco 1, but
of a nore robust and watertight constriction. y
The
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The picx~ups were distributed over tho vhole of the forcbody and
afterbody, boing concentrated meanly in two lincg, one neéar the kccl and
one ncar the chine, with only a small rumber at intermediatce positaonss
The exact positions of the pick-ups arv given in Teblo IT and 1llustratoed
in Fimare 3.

3+3s Mcasurcnent of :ttitude and Roll

The attitude and roll of the aircraft were obtained by refurence
to a free vertical gyroscopc, but only the attitude signal - as applied to
the recorder, thu roll being obscrved visually by the observere In no
case did this deviate appreciably from zero, and accordingly this paranctor
vag negleected.

Balin Measurement of Vertical and Horagzontal Velocitics and Drausht

With the oxception of a few refirence runs performed in ealn
vater, all landings and take-offs were made in roush vatoer. accordingly
draught readings vould have had little significance, and also the absolute
vertical veloeity of the sircraft did not equal its verticnal velocity
rclative to the vater surface immediately below ite  For these reasons
the shorc eamera installation used to measure these quantities ain the
earlier, calm watcr, tests was discordeda

Horizontal velocity only was recorded, this being obtained by
visual obscrvation of a low reading airspeed andacator at the instant of
touchdown 1n landings and at as ncar as possible to unstick during tuke-cfise

ind speeds were obtozned from a hand-held ancaomcter in a stand-by
boat'

3¢5+ Recording of Roadincs

apart from the readings of the recordaing accelerometers, then
used, o1l readinps were recorded on two 12-channcl golvo crmera recorders
manufactured by Falas ané Bquipment Ltd., used in conjunction v.ith
Mcbiichacl amplificrs there nceessary.
3.60

Aocuracy of Measurcricnts

. . . 1
The accuracy achioved in the various nasurerents is estimnted
to be as follows

Attitude T 0,5°
Tame o 0.,1%
Acccleration T 0.1 .
Pressurcs * 5%

(The minimun tipe of build-up vhich ecould be rocorded ves 0,01 sceonds )

Le  RANGE QF TuSTS

Tests were made over as large a range of sen condrtions as possible,
and for convenience in analysis the scas encountered havU been divided dinto
five groups, namcly,

I Calm Sca
IT Choppy Sca
11T Short Swell
Iy Mediun Svell
v Long Swell

/Details
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Details of the precise sea conditions included in cach group are given
in Tables TII and IV.

Runs in Group I vere included for coaparison purposes, as it
was felt desirable to have results from ealm vater landings ond take-off's
using the same piloting techniques and experimental methods as the rouph
water cases, rathor than to attempt to use dota obtained from previous
testse

Most of the roush water runs fell in Groups II, III and IV,
the data from the one scries of runs performcd in Group V being unfortu-
nately incomplete as the recordings werc spollt by adversc weather
conditions,

5« PILOTING TECHNIQUES

5ele Landings

The pilot was asked to make londings by tochniques normal in
squadron service for the sca conditions proveilang, oxcept that vhen
several landinzs had already been made in one sca condition at one
touchdown aarspecd he was asked to attempt either higher or lower spcedse.

He was howover asked wherever possible not to apply full
engine pover and take-off again after a skip, as would normally happen,
but to continue his londinge This resulted in high eonrinc power being
used in all landings and in relatively low touchdown speoedss  Two-
thirds flap was used throughout, and 21l landings werce mode into winde

5es Toke-offs

Take-of'fs vere made into wind with full power in all cascs
and with one-third flap, thc pilot being siven no specinl instructions.
He was allowed to usc any controls meccessary to counter violent motion
and it vas usual for the take-off to end by the arrcraft being throvn
of f the watcre Take-off points werc in general not very cccurntely
observed, as it was difficult to ¥nov vhether the aircraft would ronain
airborne or not in any particular casce

€.  RESULTS

From the rocords obtained during the tests, bypieal oxarples
of which ars reproduced in Figures L - 7, the moxarmn valucs of pressurcs
and accelerations vierce determined for each run and hnawve been used as
the basis for analysise Ovang, to the confused nature of the scas
encountered time histories, as such, of thce rosults pave little
useful data,

Genoral dotails of the test conditions for the various runs
are given in Tables iTT and IV,

€ele Acceleration Results

The moximum positive and nepative accolerntions rccorded on
each acceleroncter, together with the pitching accclerations when these
ocourred, are given in Tables V and VI Yor cach run. Pitching acecclorations
have houever heen oritted in a nmusber of o-.ses as synchronisation of the
various records could not be achioved owing to danage to the records after
corplotion of tho tostse

A detailed investigation of the quantities giveon in theso
tables failed to revenl any singnificant varintion of the various

/aocclerations
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aceelerations with wind speed and water speed, and accordangly the results
were mercly classificd according to the sca groups in which the tosts were
mode and mcan values of the different maxima calculated for cach groupe
These mean valucs are given in Tables VIT and VIIL, together with the
absolutc maximo over cach groupe Tho pitching accelerations given in

the latter tables only roprescnt the mcan and absolute maxima of tho
valucs at instants of maxirmm readings on the individual accelerometers
and arc not nceessarily indicative of tho truc maxima for tho tests;

they have been dorived from Tables V and VI,

Since the centre of gravity of the alreraft is ncar to the
fortard accclerometer position, the forward acccleoration can be regarded
as giving on approximation to thc ceme acceleratione On this basis it
will be scen that for landings cege accclerations arc most severe in
short swcll conditions (Group III?, this conclusion applying to both the
nean and absolutc maxima. At the rear of the aireraft, houcever, the
accclerations inercasc in scverity as the swell length increascs, this
inercasc being accompanied by an inercose in pitching accelerations
These conclusions, vhich arc drawn from the positive maxama, arc in
general substantiatoed by the negative naximos

Similar romarks apply to the rcsults of the take-offs, although
hore there is a shift of absolute moxirmm c.ge accelcration from short to
mediun swell corditions (Group IV)e Again the scverity of rear accelera—
tions increases vith swell length, and there is general agreoment between
conclusions dravn from positive and neevtive maxamae Pitching acceleora—
tions show mo pgeneral trend herc, howevere In aluost all cases take-off
maxiimunm accelerations arc less than the corrcsponding landing accclerations.

6e2 Pressurc Results

Tables IX and X show the maxdmun positive and negativo pressures
recorded by cach pick-up for cach rune As in the casc of the accclera-
taon results, there is no apparent corrclation between these valuecs ord
the wind and water specds for the runs concerncde  Herc again, thercfore,
mean and abgolute mexima have been calculated for results fall:ng in cach
of the scu groups, these valucs being shown in the tables and plotted in
dicgrarmatic form in Fagurcs & and 9. In Figures 10%tc 13 the
kecl” valucs are roplotted in an altermative forme

Exariination of the different rosults for the forebody during
landing shows that while there is little change in the general order of
pressures near the modin step point fron one group to another, thore is
an inercase in the chaine prussurcs as one proceccds from Group I to
Group ITI, and a movecment forward of thc point of maxirmm kecl pressuro
together with an associated increase in pressurcs towards tho bowse
There 1s o slight reoversal of thesc trends in proceeding fron Group IIT
to Group IV, )

Sirilar trends arc found in the take-off rcsults, although
the pressurcs are much smoller and conditions near the main stop more
confusede

There arc very few significant differences betweon the various
afterbody rosults, either during landings or take-offs) but it will bo
ebscrved that both pressures and suctions are rmch higher on landing
than on take-offe

!

The variations of the pressurcs and suctions over the planinz
surfaces within the various groups are ruch as would be expected, and
do not call for any spuecinl comnmcnte

/1



7o RESULTS OF PRELIMINARY TESTS

It is intorgsting to note that the results of the preliminary
tests on this aircraft”, which were made in a swell about 20 ft. long
erd 2 ft. high (sca group IV of the prosent report) give a different
forn of overall maximum pressure distribution along the keel during the
londings than thet found in the main scrics of testse

The preliminary test results show two peaks in the pressure
distribution, one at or near the main step as in the present tests and
one towards the bows vhich is not present in the nmain series. The
consistency of both sets of results within thenmselves indicates that both
are true results, and it is known that high hov pressures were present in
the preliminary tests as these in fact gove rise to local structural
failures, It iz quite possible that the differences are due to the
presence in the prelininary tests of occasional orests and troughs of
the order of 3 ft. hish; these were thought at the tinme to be associated
with the structural failures.

Both series of tests show a bow pressure peak during take-offs,
but this is rmch nore rurked in the preliminary than in the rain seriess

The general overall orders of the pressures and accelerations
encountered were the same in both series of tests, though only limited
instrumentation was installed durinz the preliminary soriese

8+ THE USE OF LOCAL PRISSURE DATA IN DESICN

When using the naxicun pressure results of this report for
design purposes, it rmst be borne in wmind that the maxima at different
points do not alwgys occcur sirmltanecuslye

In calm water, as the aircraft touches down,a small region
of high pressure near the cd.e of the wetted area noves across the
planing botton from the main step, as is shown for a typical case in
Fipure 4, and maximin pressures occur in succession at adjacent pointse
A similar, but rather core confused, state of affairs exists for landings
in choppy scas {(Figure 5)e

When landings arc nade in swells, conditions are somewhat
differents Here the first point on the aircraft o touch the water
nay well be not the main stepy os in caln water landings, but some
other part of tho keels Several of the individual inmpacts for vhich
pressures are given in Figure 6 are of this type, this landing having
been made in a short swell., Tt will be observed that in this case
there is rather more of a tendency for the moximum pressures to occur
sitmltaneously at several adjacent points thon in the calm water cases
A typical landing into o somewhat longer swsll (Figure 7) shows some
of the characteristics of each of the previous types, the first pressures
not ocecurring at the main step, but there being less tendency for maxirmm
preassures to occur simltaneously at several differemt pointse

This difference in the timing of maxirmm pressures at
different points will obviously have an important effect on design, os
it will affcet the ratio of tho mean pressure over eny particular arsa of
the hull botton to tho maxirmn locol pressures and so the local design
loadinge It would appcar from the results of the present tosts that
giiell conditions require a somewhnt stronser structure than ealm water
conditions.

/9. D scussion



9. DISCUSSION

It is not proposed to add appreciably to the detailed remarks
which have been made in carlier scetions of the reporte The main aim
of the investipntion has been to provide reliable information on the
orders of pressures and accelerations likely to be met in various sea
conditions, and in this it has been pencrally succcssfule. The resulbs
are of course pepulisr to the Sunderland aireraft, bub it is probable
that the peneral trends will be tho same for other types, though of
course the actual values will be differente It is worth mentioning
that in none of the tests performed on the aireraft was the maximum design
cegs acceleration of 3.5 g. approached, the 3 of the present series
being ebout 1«5 go and of the preliminary serfes”® ek geo {the latter being
the case in which structural failures ocourred).

Higher acecelemtions, partioulsrly pitching accelerations, can
be expected if any pitching instability develops during take—off or larding,
thou~h this did not happen in the testd under consideration. It-Stould also

bc bormo in mind that the tewtmusrars done b experienced test pilots whc were
pormitied free use of the controls to avo:.dyser:.r‘us damage 1o the aircraft.

10 CONCLUBTONS

Wnile the data obiained in the tests does not allow detailed
ocnclusions to be drawn, it can be said that the nmoximum accelerations
normally recorded arce appreciohly less than those assuned in present day
designe Short to mediun Jength swells appear to produce the most sever.
Lloatin, corditions in seneral, hut this does not preclude isolated severe
loadings in other sea conditionse

/List of Refercnces
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TABLE I

DETAILS OF SUDITLAND Mi.6

Hull
Beam (max) e, 79 ft.
Length (FoPe to Rear Step) 62,12 ft.
Length : Beam Ratio 6.35
Forebody Length (P.P. to Main 3tep Keel) 32.94 ft.
Afterbody Length (Moin Step Kecl to Aft Step) 29.%.8 £'t.
Kecl-Chine Deadrise at Main Step 26O
Step Plan Included Angle 132
Forebody Keel - Hull Datum Angle
Heel - Heel .ingle 93 7!
Forebody Keel - Afterbody Keel dngle 77 29!
Muin Stop Fairing Ratio 6:1
Wings
Area (gross) 1687 sQefte
Span 112.8 ft.
Incidence to Hull Datum 50 9!
Section Gottingen 436 modified
Flaps
Type Gouge
Area, 286 sqgl.ft.
Tailnlane
Area (including elevators) 205 3qefte
Elevator area (including tabs) o . Ble5 0.1t
Elevator movenent 16 30' up and down
Enzines

L Pratt Whitney Twin Wasp Re1830-90B giving 1200 B.H.Pe at 2,700 repeme
and + 9 1b/sqeine boost for sea level take-off.

Loadin

At A.UTE. 50,000 1be i

i

CuGe "Normal" is 3402 f4. forw:ard of main step at kee:,!. parailel to hmall
datum lines "
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TABLE IT

OF INDIVIDUAL PRESSURE PICK~UP AND ACCELFROMETER POSITIONS

Pick~up 1 1! b o °L
No. (ino) (in.) (inl) (in.)
1 35943 72 1042 43.6
2 3243 946 1248 l;.2.5
3 293‘3 6."—]—5 800 I‘LO.OO
34 29343 o8 5246 15400
L 25343 77 9,15 3heb
LA 25363 L3941 5545 15-5
5 20642 9.8 1165 31.0
6 LUy o7 10.85 1246 30.5
Z 93,1 70 83 31.5
7083 T3 Be7 31 -0
BA 7043 5241 5643 18.0o
9 338 76 849 3140
LA 33.8 50.2 56e3 19.0
3B 3348 2848 336l 27.0
10 1347 75 a0 31a0 o0
u 3hbe75 1346 1643 36473
12 319,25 10.4 124 35 .?
128 319025 29.8 353 30475
13 237425 6.7 Bo8 38
134 237+25 3648 4349 28.0
1, 175475 6 oy Be1 %7 .O
1A 175.75 233 2841 2845,
15 112.5 740 Beb 3540,
154 112.5 1641 19.2 . 27.0
16 69 0 608 801 3105
Forward 13% 1" above main step measured
Aocelerometer B' 643" forward of main step parallel
and
Rear normal, to
Accelerometer 26" 10.9" aft of main step hull datum
1 Distanoe forward of main atep at keel and parallel %o

keol datume
1t Distance forward of rear step and parallel to keel datum.
b Horizontal distanoe from keel to pressure pick-up
c Distance from keel to pick-up along keel~chine linc.
" Liocel deadrise
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TABLE 111
PETAILS CF 1/IDINGS
TOUCTDUWY ] WIND= 33008
PATE 1D 143 \ SPRED HT = LENGTH GROUP UNMSERVICEABLE
~ING KMOTS KNOTS - BT, INSTRUMENTS
15.8,52 1 77 13 % Chop I
2 73 9 1 Chop 11 Accelerometers, Some Pick~ups
3 73 11 2x20 v Accelerometers, Some Pick=ups
h 66 12 2z 20 v
5 73 9 2x20 1v
6 73 11 2% 20 v
7 I 13 4 Chop I
19,.8.52 1 g 18 1 x 12 111
2 18 1k x 12 IIl
3 9 15 % ox 12 111
L 71 20 1k x 12 111
6 7L 12 Ik x12 111
25,8,52 1 72 10 caln 1 Accelercmeters, Some Plck-ups
2 (53] 10 caln I
3 66 & Caln I
L 76 10 caln | I
5 72 9 calo 1
3 7 9 Caln 1
7 67 11 cclm I icceleroneters. Some Plck=ups
8 71 8 Calm I
£7:8.52 1 71 17 14 Chop I
2 71 17 14 Chop II
3.9.52 1 Tl 19 1k x 15 111
2 71 19 3 x 15 111
638 20 2 x 20 Iv | Some Plck=ups
ﬁ 71 19 2x 20 v
5 75 20 2x20 v
6 72 20 2x15 111 Some Pick-ups
7 72 20 2x 15 111 Some Picle-ups
19.9,52 2 80 10 4+ Chop 11 Accelerometers, Some Plek-ups
3.10,52 1 h 51 1 Chep I iccelerometers
3 81 1L 1 Chep Il A1l Pick~ups, Accelerometers
6.10,52 1 8 i3 1L ¢hop II | Accelerometer Synchronisation
2 16 1% Chop 11 Accelercometer Synchronisation
3 i 21 1% Chop 11 Accelerometer Synchronisation
I T4 15 13 chop 11 Accelerometer Synchronisation
5 76 12 13 Chop 11 Accelerometer Synchronisation
& 83 16 1 Chop 11 | 411 Pick-ups. Accelerometer
Synchronisation,
13.10,52 1 79 21 1k x 25 Iv Accelerometer Synchronlsation
2 79 18 1} x 25 1v Accelerometer Synchronisation
3 76 19 1 x 25 v Accelerometers
4 83 16 2% x 25 v Accelerometer Synchronfsation
5 73 20 24 225 v Accelerometer Synchronisation
24,10,52 1 71 19 2k x 123 111 | Accelercmeters
2 77 24 2 x 12§ 111 Accelerometers
3 7 i3 2x 12 11 Acceleroteters
4 76 19 2x 12 111 Accelerometers
5 71 21 2x12 11l Accelerometers
31.10.52 1 70 15 24250~100 V | All Plek-ups. Accelerometer
Synchronlsation,
2 €9 15 24%50~100 V | All Pick-ups. Accelercmeter
Synehrenisation,
3 68 11 24%50=~100 v All Pick-ups, asccelercmeter
Synchronisation
L 73 11 24x50-100 Vv | All Pick-ups, Accelerometer
Synchronisatlion,
5 70 11 24x50~100 v 411 Plek-ups, Accelerometer
Synchronisation,
& h 8 25x50-100 Vv | All Pick-ups. Accelerometer
! Synchronlsation
i
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TiGLE IV

TUaSTICK IND~ SKEA
DTl TAKE- LLS=0I0TS SPEED HT x LENGTH GROUP (NSERVICEABLE
OFFS APPROX , KICTS - T, THSTRUMENTS
7 Wb 14 2z 20 v
19,.8,52 2 70 18 1 x 12 II1
k - 18 i x12 I11
6 4l 21 I+ x 12 11l
5.8,52 L 71 10 Caln I
5 71 8 calm 1
27.8,52 3 70 19 14 Chop I
3.9.52 1 - 13 1 x 15 111 Some Plek=ups
2 Th 25 ¥ x 15 Il
4 63 20 24 x 2 v ‘Bome Plck=~ups
5 70 19 2520 v
3.10.52 2 rti 15 1 Chop 11 Acceleroneter
6,10,52 1 - 18 1i Chop I A}l Plck=ups, iccelercmeter
Synchronlsation,
3 68 17 1} chep j§3 secelerometer Synchronisation,
6 7h 15 12 chop it Accolerometer Synchronisation,
19,10,52 1 35=65 16 1 x25 v accelerometer Synchronisation,
2 67 18 1k x 25 v Acceleroneter Synctronlsation,
ﬁ 76 19 1k x 25 v iccelerometer Synehrenisation,
T 19 1y x 25 1v hecelerometer Synchronisation
5 67 21 2k x a5 v Accelercmeter Synchronisation,
24.10,52 2 63 i 24 x 124 111 Accelarometers
3 - 1, 2 x12% 111 Accelerometers
4 - 16 2x 124 111 Accelercmeters
5 - 18 2 x 124 111 Acceleromelters
31,1052 2 6~ 18 24X50=~100 v 411 Ptck-ups. Accelercmeter
Synchronisation
3 ri il 24x50=100 v All Pick=-ups, Accelerometer
Synchronisation
4 76 10 24x50=100 v All Plck~ups. Accelerometer
gmehronisation,
5 65 11 24x50-~100 v nll Plek~ups, Lecelerometer
gynchronisation,
7 63 8 24x50-100 v 411 Pick~ups, Accelerometer

Synechronisation,
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TsBLE Y (T)

MAXTMURL ACCLLERATIONS FOR LANDINGS

- GROUP L

PITCHING ACCELERATIONS IN RADS./SEC

LINEAR AGCELIRATIONS IN “g"

2

Run
NO.

2548452
L2

2548452
L3

2548452

lianx. + VE reading
on ffront sAccelero-
neler

1.10

1.0

Qe3h

2548452
L5

25.8 .52
L6

25.8.52
L8

1.15

1.09

Pitehang dAccelera-
tron at time of Max.
+ Vi Yeading on
Front Acceleroneter

080

0.65

Q.26

0,92

0.81

0.54

Maxe = VE reading
on Front Accelero-
meter

- O¢38

0e37

- 0.33

- 0463

- Ou8l

bt 0.30

Pitching Accelera-
tion at tine of Max
- VE readans on

Front Accoleroncter

- 0-10

0.07

- 0.19

- 0023

- 0e22

~ 0,10

Vaxe + VI reading
on Rear accelero-
neter

0.38

Ce53

C.l3

0463

Oe37

0e72

Pitehins _ccclera-
Lion nt tiae of llnx
+ Vireoding on
Rear Accelerometer

0,01

- 0.02

0,10

0.02

Ou13

0a37

linze - VE r cading
on Rear :.cecslero-
netoenr

- 0,73

b 0.62

- 0,18

— 0,65

- 0.63

- 0474

JPitching, ..ceclora~

tion at time of Max
- V& reading on Rear
Acceleroneter

— et e

0.51

0.85

L.

0.06

0477

0«48

Oe99




- 16 -

TABLE V_(II)

MAXTHUM aCCALIRATIONS FOR LANDINGS

GROUP IT

PITCHING ACCELIRATIONS IN RADS./SEC

LINRAR ACCELER..TIONS IN "%

2

Run
%% No,

15.8
Ll

15.8
17

27.6
Ll

6.10

Ll

£.10
L2

6.10
L3

6410

6,10

L5

6.10
L6

Max + VB rend-
ing on front
Aoceleromcter

0.50

0.30

1.,

1.17

Q45

0.72

0.61

1.CO

0.80

0.10

Pitching dccel-
cration at time
of' ilax + VBB

reading on frond
acceleronclter

0.12

0.1l

0.67

0.81

Mox -~ VE Xgad-
ing on front
Accelerometer

~0e32

=020

~0.70

-0.39

—0+35

~0430

~0.38

=030

-0.09

Pitching jccomle
eration at time
of Max ~ Vi

reading on front
neceleroneter

0.2

0402

~0438

~0437

Maxe + VE read-
ing onh rear
Acceleromcter

0.38

0.26

0456

Ou46

04753

0e79

0458

0460

0416

Pitching fLoosl-
eration at vaine
of Max + VE
reading on reor
Aoeelerometer

0.09

=003

=059

0.11

HMax - VE reood-
ing on rear
Acceleroneter

~-0e25

~0+25

~0.75

"'O|26

"0.2{-1

-0.52

-0.38

-0.55

-0.}0

~0420

Pitching J\ccel-
erntion at tine
of Mox - VB
reading on rear
Acecelerometer

0.17

C.22

0.28

=-0.07




TABLE V (III)
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MAXTMUM ACCELFRATIONS FOR LANDINGS ~ GROUP ITT

LINEAR ACCELFRATIONS IIU "g"

PTITCHING ACCELER-TIONS TN RADS./SEC

2

Run
No.

19.8

19.8

L2

19.8
L3

19.8

1952
19.8

14

549

39
L2

39

39
L7

Max. + VE reading
on Front Accele-
rometer

094

1402

1,02

1.10

l.2L

0092

Lok

Lolh

075

Pitching Accele~

ration at time of
Max + VE reading

on Front Accele-

rometer

0.92

0.71

Ce71

0.82

087

0.48

1.29

0482

042

Max - VE reading
on Front Acesle-~
rometer

0466

0468

~Oeli7

-0.71

~0.70

-0«70

-0e52

~0e59

-0437

Pitching fccele~
ration at tiac of
Max - VE reading
on Front Accele~
rometer

-0+48

~0418

~0414

042

—0a33

~0.37

-0429

~0.37

~0e23

Max + VE reading
on Rear JAccele-
rometer

0.63

0.61

059

0e75

0.68

0.60

06

0455

Qa2

Pitching Accele~
ration at time of
Max + VE reading
on Heor Accele-
ropeter

~04 6l

0.12

~-0.18

~0a11

40,05

-0.21

0460

“0-37

010

Max - VE reading
on Rear lccelem
rometer

YA

0463

~0435

~0.48

=Oeli5

~0a33

~0465

~0452

~0e22

Pitching accele-
ration at time
of Max - VE
reading on Rear
Accelerometer

+0.03

00

-0,08

=~0.12

0.2

~0e30

0452

0438

0.0
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TAPLE ¥ (TV)

MAXTHUM ACCELEPATTCNS FOR LANDINIS -- GROUR TV

TLINEAR AOCELFRATIONG IN Mg

o
PITCHING ACCELERATIONS T RADS./Suc”

Rmn
Woe
\

SO,

15.8

T3

052

349
L5

19.20

190310

L2

19,10

19030
L5

Max + VE read-
ing on Frownt
Acecleroneter

0488

1.02

1.03

0.37

CaSh

1.03

0098

Pitching Ac-
celarction as
Time of Max +
Vi reading on
Ironl Mooclo-
rowster

0.71

Cob5

0nT2

G2l

Q52

Max - VB read~
ing on Frons
Accelavoucter

=070

~(,83

~Deli 3

=069

0050

-0o77

=019

~Co53

~Oali5

~0¢56

Pibtohing Ao-
celeration ok
time of Max -
VE reading on
Frort Accc] e
ey,

=171

w0l 2

D45

Liax + VE veod-
ing o:a Rear
Aceceleroneter

0,50

0s57| 0666

D75

0635

Ce5C

0.9

1.0

Pitzhing Ac~-
celeration at
time of Mas +
VE rcadany on
Rear Azcele-
roasther

03k

0e10

"‘OoO:’I—

0a21

Oel2

Max = VE read~
ing on Rear
Aznceleroncter

0068

~047C

~0s51

=0223 {=0

okl

~0eli5

~Qo2h

~0e39

—0a58

Pitciing Ac-

celeration at
Vime of M
VE reading on

Rear Accelero-
LaLer

-

014

Cai0

Coln2| ~0e07

~0620

009
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TABLE V_ (V)

MaXIMUM ACCELERATIONS TOR LaNDINGS = GROUP V

LIE.R ACCELERATIONS IN "g"

PTTCHING #COELERATIONS IN RiDS./S5C.2

Run 31.,10.52 3110452 31.10e52

Nos
Ll L2 L3

3141052

L5

Max + VE reading
on Front sccele-— 0.79 0496 0.73
rometer

O.%1

Pitching fccele-
ration at time
of Max + V&
rcading on Front
uccelerometer

Max — VE reading
on Front accele- - 0438 - Oali2 - Qa7
rometer

- 0450

Pitching acecele-
ration at time
of Max -~ VB
reading on Front
Accelerometer

Mox + VE reading
on Rear Accele- 1.2 OB 0.75
rometer

1,80

Pitching sccele-~
rotion at time of
Max + VE reading
on Rear /Accele-
rometer

Max ~ VE reading
en Rear fAccole- - Q.49 - 058 - 0469
rometer

- 1.0

Pitching accele-
ration at time of
Max - VE reading
on Rear Accele-
rometer
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TABLE VI (I)

MAXTMUM ACCELERATIONS FOR TaKEAQFFS -~ GROUP I

LINEAR ACCELERATIONS IN "pf

PITCHING ACCELERATIONS TN RADS./SEC.2

Run 25.841952 25+8.1952
No.
T.0.4 TeQeH

Maxe + VE readinz on
Front Accelerometer 0425 0.16
Pitching Acceleration at
time of Max + VE reading 0elb 0410
en Front Accelerometer
Mox' ~ VE reading on
Front Acoelerometer —~ 0433 - 0417
Pitching Acoceleration ab
time of Max - VE reading - 0¢25 ~ 007
en Front Accelerometer
Max + VE reading en
Rear iccoleromoter 0.1B 0.09
Pitchinz Acceleration at
time nf Max + VE reading - 0407 - 001
on Rear Accelerometer
Max = VE reading on
Rear Accelerometer - 0ql3 - 0417
Pitching Acceleration at
time of Max —~ VE reading 0,02 0.02

on Rear Accelerometer




TABLE VI (II)

MAXTMUM ACCELERATIONS FOR TAKL-OFFS = GROUP II

LIN&G R ACCELERATIONS IN "gV

2
PITCHING ACCELERATIONS IN RADS./SEQ.

Run

No.

2748452

T.Ou3

€.10452
T.C.1

66,1052

T0003

6.10.52

i T.0.6

Max + VE reading en
Front J\ccelerometer

Oeli5

0.28

Oeli5

0435

Pitching Acceleration
at time of Max + VE
reading on Pront
Acceleromcter

0.33

Max — VB reading on
Pront Acceleromcter

- 0.62

= 0e53

~ 033

- 0430

Patching fcceleration
at time of Max - VE
reading on Front
Accelerometer

Osl5

Max + VE reading on
Rear Accelerometer

0.27

Deli3

039

Pitching Acceleration
at time of ax + VE
reading on Rear
Accelerometer

~ 0,02

Max - VE reading on
Rear Acceloromcter

- 0.23

=~ O3

bt 0922

- 0,18

Pitching Acceleration
at time of Max - VB
rcading on Hear
Accalerometer

~ Q17
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TABLE VI (IIT)

MAXTIMOM ACCELERATTIONS FOR TaKE-OFFS -~ C(ROUP TIT
LINE:R ACCELERATIONS IN "g"

PTPCIONG ACCHLAR:PIONS IN RaDS./SHC>

Run 19-8.52 1.908052 19-8.52 5-9(52
No.
T.0.2 TeOuly T.0.6 T.0.1

349052
TeCa2

Max + VE reading

on Front Accele- 0489 0.72 066 0e65
rometer

0499

Pitohing Accelo-
ration at time
of Max + VE reai- Ok 0455 0:50 0+15
ing on Front
Accelerometer

0.63

Max - VE reading
on Front Accele- - Oy ~ 0458 - 0445 - 0,70
rometer

- 0,5

Pitching Accele-
ration at 4ime
of Max - VE read- - 0.19 - 0421 ~ 0426 ~ 0eb5
ing on Front
Accelerometey

- Cud7

Max + VE reading

on Rear Accele~ 0445 Ce32 0440 Ce60
romcter

Qa0

i ——

Pltching Accele=~
ration at time of
Max + VE reading 0.29 0 - 045 - 0429
on Rear asccele-
rometar

k7

Mox ~ VE reading
«n Rear Accele~ - 0o25 - Q0 - Oaly7 - 04,10
romster

- 0433

Pitching Acceleo-
ration at time of
Max - VB rea.d:mg bl 0005 bad 0.05 0003 031}8
on Rear Accelow
rometer

0eb3
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T.BLE VI (Iv)

MoXTHUM oCCELFR.TIONS FOR T-XE-OFTS - GROUP 1V

PTTCHING ACCaTwiR. T

LINE:R ACCELER.TIONS Tl "m!

10

2
¥8 T7 R.DS./SEC.

.

™~ Run

~

~
\“\\ E\TOQ

i

15.8

15.8

ToOub ; Ta0.7

Tu0uly

549

T‘O's

1952
19410

T-O-l

19.10

TuG.2

19410

Ta0e3

19,10

TeOuly

15.10

Te045

Max + VE read-
inz on Front
Acccleroncter

s it

0.66

0.60

1,02

10l

0438

0eli5

0440

Ou; 1

0.91

Pitching Jfio-

celeration atb
time of Max +
VE reading on
Front Aceele-
rometer

0.55

0.40

07k

0098

Mox -~ VE rend-
ing on Frong
sccclerometer

-07L

046

-0.62

~040

~Oali2

-0e38

~Qa37

Pitchine Ao-
celeration at
Sime of Max -
VE realing sn
Front sccele-
rometer

~0456

017

~0ul5

Da22

MNox + V3 read-
ing on Rear
Accelorometer

Qell

0437

Oeli3

0s37

048

0.0

0elt9

066

Pitching Lio-

cecration af
time of Illax +
VE readains, en
Reoxr JAceclo-

romncter

C.11

-0 iy

0.29

inz on Rear
Accelerometor

Max - VB reod- |

=03

~0.41

—0elt3

-0.60

~0o4C

-0.38

""00 28

~-0.30

~0e50

Pitchonz -
cclerntion ot
time of linx ~
Vi realing on
Roar Accele-
roRacLer

0426

0,16

0425
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T.BLE VI (V)

M.oOMOM ACCELER..TICNS FOR T.KE-OFFS -

GROUP V

LINZ R ACCELER..TIUNS IN Mg

2
PITCHING _.CCHLER GTONS TN R.DS./S4C,

Run
No.

31410652

T‘O.z

531.10452

Te0.3

31410452

TeO.ly

§

31410452

T.0.5

3110452

TIO.7

Max + VI reading on
Front tocelerometer

0«52

0.66

0,62

C.89

OuTl

Pitchiny wocolera~
tion at time of Max
+ VE readan on
Front accelorometer

Max ~ VA reading on
Front aAccelerometer

~ 0,38

=~ Ok

- Q2

-~ 025

Pitching .ceclero—
tion at time of llnx
~ VE reading on
Front Jdccelerometor

Max + Vi reading on
Rear Acceleromcter

Oeli

0473

Gel2

0.61

0«39

Pitching acceleration
at tine of Max + VB
readiny on Rear
Aececleronctor

Lax ~ VE readang cn
Rear leeclercncter

- Ou41

=~ 0ck5

~ Cok3

~ 0.70

- 0.13

Pitching Sccelera-
tion ot tiwme of Moz
~ VE ycadang, en

Rear Acecelerometoer
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T35 VII

SUMMARY OF MAN alND LDSOLULE MAXTMUM VALUES

OF +CCELERATIONS FCR LANDINGS

MEAN MAXTMUM ACCELERATIONS OF EuCH GROUP

FRONT ACCELFROMELFR | RE«R ACCELEROMETER PITCHING
GROUP ) (z) ACCELIRL.TION
Mox + Vi | llox — VE | Mox + VB| liox - VE (+ V2 or - VE)
I 0698 } = Oub3 0.L6 w 0459 016
T 0.68 - 04,36 0.54 - 0.38 0ol5
IIT 1,07 - 0.60 0.59 — Ouli5 0.51
v 0.56 - 0,58 0.64 - 0447 0,69
v 0485 ~ Ouliy 1.08 - 0.69 -
JBSCLUTE M.XIMM LOCILLR TICNS OF i.CH GROUP
FRONT ACCELERGMEIR | RAD LOCELEXQETER PITCHING
GROUP () (5) ACCLIER: T ION
Hax + Vas | linx —~ VB | Max + Vi lax - VB (+ V& or ~ VE)
I 1.20 —~ 063 0472 - 07k 0425
II 1.7 ~ 0,70 0.90 - 0.75 OS5
IIT b - 0.71 0.75 ~ 0465 OCa7l
v 1.16 —- 0.83 1,00 - 0470 0093
V 0396 - 0.50 1.80 - 1.00 -




SUMMARY OF MREAN AND JSBSOLUTE MAXTMUM VALUES
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TIPLE VITI

0F ACCELERATIONS FOR TAKE~-OFTS

MELN MAXTMOM ACCELERATIONS OF ZACH GROUP

FRONT ACCELEROMETER | REAR ACCELEROMETER PITCHING
CROUP () ACCGELERATION
Max + VE | Mox = VE | Mex + VB] Max - V& | (+ VE ar - VE)
I 0421 - 0.25 Ol - 0,15 0466
IT 0,38 - 045 0439 - 0627 Oek3
IIT 0478 - 055 Ou43 - 0431 0,78
v 0465 ~ 048 045 - O 0062
v 0469 - 0e39 0053 - 0.42 -
ABSOLUTE MAXTMUM ACOELIRATIONS OF EACH GROUP
FRONT ACCFIEROMETER — RBuR ACCELEROMETER | PITCHING
GROUP (g) ACCELERATION
liax + VE | Mox - VE | Mox + VE| Mox - VB | (+ VE or - VE)
T 0e25 — 0e33 0418 - 0.17 0499
II Ou5 ~ 0462 Oals3 - 0443 0.81
III 0.99 - 0070 0060 - 0.1-]-7 1029
IV 1-0)-}- - 0'71 0.66 - 0.60 0079
v 0689 - Ook7 0.73 ~ 0470 -
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TABLE IX_ (1)
I UM PRESSUAES FOR LANDIIGS « CROUP I (P.S,1)
e~ 258 25,8 | 25,8 25,8 2058 | 25,8 | 25.6 | 25,5 | Max. | Hex.
up Mo, 4 Ll 12 L3 o) 5 L5 L7 I3 Pressures | Pressures
1 i - T . - " - - -

2 - 0 0 0 0 0 - - 0 0
3 - 3. 0 0 o 0 - c 0.6 3.4
5 _ N - _ B} - _ _ - -

1 - 5.1 ] 0 0 0 0 - 0 0.9 5.1
o - 21 ] o 0 0 0 - 0 0.4 2.1
5 - 4.9 0 0 0 0 - ] c.2 L.9
T 2w [ en | o | er] 85 | - e 9.8 %
7 11,5 16.6 17,5 12,0 20,4 18 3 18.5 22.8 17.0 22,8
_—8 13.3 {148 | 15,1 | W4 | 24k | 19.1 | 20.1 | 19.6 17.6 2L
8 LSl ob b7 o w9 | 6.2 1 7.8 ) 9.5 | 20.7 8.7 20,7
9 19.8 | 18.8 | 22.0 | 8.6 | 22,7 | 22,5 | 23.9 | 25.7 |  21.1 25.7
117 | 256 | 220 | 0 | 23.2 | 245 | 25.5 | 27.8 19.8 27.8
9Bm 16,0 | 26,1 22,1 o] 22,9 | 25.4 | 304 | 27.5 213 30.4
10 = (199 | 2.0 129.9 | 208 | 2hs | = | 5.1 | 5.6 29.9
11 - - - _ - - - - - -
12 8 - 3.3 - g.? g - 2.9 - 2.9 - 8.5 - g.s - (::.9 - g.s
128 o |-5.61-50 i-0.7 |- 2.5 -2 |=5.4 |- S - g:g
33 o |-2 | - 501 0 |-5.2]-25 |- ??. “5s | -2 - 22?
- R R R A N I
2 o |-eel-13] 8 [-E8|.%E S5 | 2
2 AR T
0 85| 7.2 o 9.1 | 7.3| 67| 13.8 6.6 13.8
15 0 0 0 0 0 0 ~24 {-0 - 0.3 - 2,4
151 - - - - - - - - - -
16 O B TP T B T Ol B A B
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TaBLE IX (11)
MESTUM PRESSURES FOR LANDINGS - CROUD 1 (P.S.1,)
Rtn 1952 Abso=
Mo | 15.8 ] 15,8 | 15,8 | 27.8 | 27. 19.9 | 3,10 {6.10 ;6,10 | 6,10 | 6,10 ; 6,10 |tiean ilute
Max., Max,
Pick Ll L2 Ly ] 12 12 N Ll #2] 13 h 15 |Pres- |Fres~
up No. - sures |sures
1 - - - - - 0 o 0 0 9 0 ) ) 0
2 0 - 1,1 ) L2 2,7 0 3,0 | 2.5 | 2.8 0 0 0 1.5 4.2
3 0 - 350 7] 281 0 4,6 1 3.1 3.9 33| 3.3 2.0 2.8 4.7
34 - - - 6-3 th - 5.5 0 3.2 ] 0 a 2-5 6-3
4 0 - 391 64| 5.2 ] 0 5.2 | 29| 27| 3.0 4.91 5.0] 3.6 64
b, 0 - 0 501 26| 0 3.310 3.2 3.4 19 14| 1.9 5.0
5 0 - 5271 720 LAh4 oo 351 2,91 L2} 3.4 ] 591 2.8 3.6 7.2
6 e - 551 801 7.51 0 129 | 7.51 7.6} 83 ]13.8| 8.4 7.2 13.8
7 17,5 § 23.23 1.7} w8 18,7 | - 17,1 {11.1 | 16,451 14,7 | 15.2 | 17,1} 15.3 | 19.7
8 - - - 20,7 9.4 { - 2.2 | - - - - - 20.8 | 22.2
8a 0 $,2{ L.O}! 1521 9.6 | - 26,3 ] 10.5 | 8.4 10,3 }23.2] 6.3 11,21 26.3
9 24,9 | 17,71 29.5 } 24,6 ! 25,6 | = 24 [ 11,2 | 18.5] 18,3 | 19.9 [ 22,1 | 21.5 | 29.3
9. (1.1 | 8.0 84219 23.1} - 283 = - - - - 16.8 | 28.3]
9B - - - - - - | 26.8 | 17.3 | 20,3| 19.0 | 24.9 | 17.8 | 21.0 | 26.8
10 23.9 - 26,0 | 21,4 18,5 19,81 17.9 | 14,9 | 17.9] 14,5 { 20,0 | 14,1 ] 19.0 | 26.0
) 0 0 - - - - 0 0 0 o} 0 0 0
11 j-0,11 o 0 - - - - |=30|=2.8]-3.5 |=bL3|~23 =20 |- 4S5
o ] 0 0 0 - 0 0 4] 0 o ] 0 )
2 {~0.81| o 0 |-1l.2i-17} - j-2a1{-231-2.4]~28[-28}=1.6(~1.6 ~2.8
1,8{ 0 0.7 bt 2.7 - 0 0 0 0 0 ] 0.9 hf
2B -1.1] 0 o I~1,9{ 0 .- a7t |~2.6]=-2,9 =37 3.7~ 07 |~37
4.t { 0 7.2 0 o - 0 0 0 0 5.2 0 1.6 | 7.2
13 0 v 0 - 1.5~ 14 - jm=22t=20-20]-3.1[-23]-16|~15|-31
3.7 - L.6 1.8 2.5 - 5.4 2,0 2.0 3.5 3.3 3.5 3.2 5.4
133 0 - |0 1-16f 0 - ¢ j-6,7(-1.8{-15] © 0 |~0,6]|=1,8
3,91 0 hael 1,71 47! = 5.6 0 12,31 5.4 5.8¢ 2.7 43| 123
Hl‘h 0 0 0 - 1-6 - 0.9 - - 2.5 - 1.1 - l.h - 2.1 - 202 -~ 1.7 - 1l2 - 205
2,1 - 4,1 - - 5.5 - - - - 5.0 2.8 3.9 S5¢5
Wy =13 - 0 - - §~12] - - - - 0 0 [=0.5 |~ 1.3
Te3 0 T35 7.3 544 - 5.8 3.8 5.3 5.2 17,1 4,0 6.2 | 17.1
15 0 0 ) 0 0 - 0 0 ~0,61 0 ¢ |[~o0,1!-0,6
621 0 7.1 6,70 9,58 = 5.5 3.8 Lol L0 6,6F ha2] 5.3 9.5
5., o] 0 0 ) o} = 0 0 o |=10! 0 0 |(~o0,1]|=1.0
-
S e e ) B BT RN Y R - -1 I R W -
16 - - - - 0 - 0 0 0 0 0 o 0 0




TABLE 1X {11l
MiXIMUM PROSSURES FOR LANDINGS =  GROUP III {(P.S,1.)

Ran 953 R 1 ADso=
No|19.8 1 19,8 , 19.8 ;19.8 {19.8 : 3.9 , 3.9, 5.9 { 3.9 ;21,10 124,10 | 24,10 | 24,30 24,10 Sean I}Iute
ax. ax .

Piciky! L1 2 L3 h | 16 LI L2 116 L7 Ll 12 13 LY 5 [Pres [Pres-
up No surt 8 fsures
1 - - - - - 0 0 0 0 0 0 1,0, 1,6 ] 0 0,291 1.6
2 201 o 0 0 0 3,11 29126 0 B | 1.B] L3} 3.7 2.5 1.9 ¢ b3
3 29 o 3.2( 0 0 3.3 ] 34 1 5.2 2,91 3.4 1 3.9 b7 3.9 38281 47
R - | - - Is9lo0 6.6 0 521 3,0 9.0 7.1 2844} 9.0
h I}IS 5-? fl.3 lqo Sth 3-9 L'-o? 6.1 5-9 8-5 816 596 7‘1 12‘1 5'8 ‘12'1
ba [ 3] 0 0 0.9] 0 3.5] 3.0 12,3 2.6 3.7 b7 54| 6.1 | k3|29 6.1
5 6.1 9.8] 3.7] 1.2] 7.9 | 7.2 9.9 1 7.0| 5.0} 6.5 87 109| 0.6 | 7.4 1 7.4 | 119
G 9,21 6,0] 971 7.6113.0 | 7.7 [11.3 | 9.7 6.2[ 9.6 | 10,6 14| 26,3 | 140 (40,2 | 363
7 lei8l17.2Y 19,5 (20,2120,7 [15.5 jibG | = - | 18,1 16,01 13.6| 17,61 13,1 !17.8 | 21,8
8 18.9) 17.3 [ 16,3 113.1 {33.% [12,4 j20,9 | - - .2 19.7) 19,2) 164 1 16,0 [16.5 | 20,9
81 {21.8] 9,6112,0 (20,2218 {18,2 (38,3 | =~ [ - | I7.5 | U.5| 16,2 23.3 | 16,2 {19.1 | 38.3
9 (23,1 18,%|18,8 |25,1{30.3 {17.9 {236 - - 24,01 16,9 21,7} 22,2 ; 16,0 {21,5 | 30.3
Sx |28,0!18,2127,5 {29.8 |26,0 {18,1 (34,0} - - 29,6 | 15,5| 26,5 17,8 | 14,3 |22,9 | 34
g8 129701261 0 qa5.4 21,30 - - - - 21,2 | 19.3{ 26,5 20.4 | 17,5 {20.6 | 25,7
10 21,71 16,4 118,92 123.3 1 14.8 [W,6119,9 119,617,530 17.2 | 17,4 17.8| 23,0 | 13.5 |18.2 | 23.3
11 - - - - - - - - - - - - - - - -
0 0 0 ) 0 0 0 0 0 ) 0 0 0 0 0 Q

12 2.6 Rub | 2.3 | ~3.6 | =12 12,0 [=3.5 | = - 2,71 =29 -3.2} 2,7 | 2.6 1= 2,7| =3.6
0 s} 0 0 0 o +1.7] - - o +7.01 +.9 3.9 | +5.7 | +1.9] +7.C

I2B 13,71 0,8 | =3,1 }=5.1)-1,7 |-2,2 |-3.2 ) = - 1,51 ~1, 0} #1611 -1,5 | © 2,01 -3,7
0 0 1+6,0 47,61+l 149 1 O - - 0 0 0 0 9 +2,31 +9.h

13 [=2,8| 3,01 0 |=1,6 =18 {~1,7 [=R.h | = - 2,8 | =29 | =3,3 ] 2.9 | 2.7 | =R.2] =33
$5.0f 422 -2 7 fel,7 o2 ] m Lo b | = L g | 6l s22 ] 43,71 43,0 | 4351 46,7

138 | =l 0] =150 0,71 0 [=0.1) = - - - 1,8 ] =211 =261 =16 | 1,2 | =L.3] =2.6
+6.1 ] 475 1 43,6 [i3.0 [ 42,1 [+3.3 145,11 = - +3.0 1 +h,8 1 48,11 44,7 | #8.3 | +5.2] 48,3

1 0 | 0870 =11/ 0 |=1,3{0D - - 2,1} ~1,9} =1,3| =18 | 1,2 | =10 -1.9
#7.2] 45,9 | +3.0 145,11 42,1 | =~ - - - - - - - - 7] +7.2

llp’k 4] Q "0.? o) Q - - - - - - - - - ’Ool "ov-i
46,5 46,7 1+4.9 [+5,8 | +6.5 1446 [ 46,8 1 ~ - - - - - - +6,0| +6,8

15 4] 0 0 G Q 0 8] L] - - - - - - 0 0
001 45,1 [ +l1.9 46,5 L 46,3 [46.6 {47,211 ~ - 47,21 46,1 | 46,91 +6.6 | 46,7 | +6.4] +7.9
155 | 0 0 0 0 0 0 0 “- - -1.31 O 2,51 0 0 =0,3] =2,5
- - - - - - - - - i | o0 43,61 4,7 | 0.6 | HL3) HiT

15 - - - - | - - - - ] h 0 0 v} 0 0
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TBLE IX (V)

M. XIMUM PRESSURES FOR LANDINGS

- QROUP IV (P.8.13)

Run 1952 Abso=
riol15.8 , 15.8 | 15.8 | 15.8 3.9 ; 3.9 7 3.9 , 19,10 19,10 ;19,10 15,10 | 13,10 ﬁem r%uta
ax ax,
Plekn| L3 L L5 L6 L3 i L5 L1 12 13 L L5 |Pres- |Pres-
up Mo, sures |sures
1 - - - - 0 0 0 0 0, 1,2} 0 0 0.3 1,2
2 - 0 0 0 0 0 0 L7 28 {10 0 2.7 0,9 | 4.7
3 - 0 2.9 0 2.7 0 3,6 1.9 3.4 3.7 3.9 3.5 2,9 7.9
3A - - - - 0 0 4.h 9.2 1.6 o 2.6 2.3 2.5 9,2
4 - 0 1] 27 1361 4| 511209 L | 6,21 5,11 LA 4,7 110,9
b | = 0 341 0 ) 0 0 6.9 | 5.9 ! 0 3.7 | 6.3 2.h | 6.9
5 | = o 6.2 | 7.5 1649 | 5.1 21.5 | 13.8 | 7.6 | 5.7 | 8.5 | 12,1 | 7.7 | 13.8]
- 8’1 710 1201 12111 90? 7-8 1906 114-5 12-’-' Hoh lzl]- 11-7 1906
7 116y | 16,3 1 16,8 { 21,9 | - 8,5 } 15.4 |15.4 118,9 [15.2 [ 23.4 [ 16,3 | 16,9 | 23.4
- - - - - 1881 12,5 { ~ - - - - 15,81 18,8
8 | - 9.9 | 21,5 { 13.3 | - 15,3 1 15,5 §7.3 | 24,3 (19,9 | 13,2 | 17.5 | 15.7 | 24.3
9 20,8 V18,0 21351 2y | = 17.7 | 15.6 |26,0 | 17,2 [22,0 | 17.8 | 23.4 | 20.4 | 26.0
94 19,5 ] 18.2 ] 164 | F0.6 | =~ 23,6 | 204 |19.3 2h.2 13,2 | 21,3 | 17.2 19,5 | 24,2
93 - he - - - - - 21-‘4 22,7 22 -h 22,0 23,1 22,3 23 . 1
1w - o0l 2ro | 23,8 19,5 119,5¢ 19,0 (33,1 | 17,3 | 17.2 | 18,2 { 21,8 ' 21,7 | 33.%
0 0 0 0 - - - 0 0 0 0 0 0 0
11 =36 |-5.61~331-4,2 |~ - - |-66[~h2 =27 1=k =53 [-4,31~6,6
0 0 0 0 - 0 0 0 0 0 0 ¢ 0 0
12 =29 =1l {= L1 {=~2.2 | = i=3.9]|«23 28|15 |=1.6]|~27 |-L4.0 {=24 -4,0
0 0 0 0 - 0 0 0 4| o 0 3.8 0,51 3.8
128 {= 2,6 [~ 36 =21}-2,6 !~ |~38|-24|~1.8]-1,8~1,7 2,5 (=33 |-2,6}~3.8
0 ) 0 0 - 9,71 © S| 331 0 B,y | 149 3.8 14,9
13 |=27(=3.0=211=2,0 | = [=28|=261=1,3]~1,5 [~1,7|=2,1|~2.8 [~2.5 |13
= Boh 3.1 h.l} - - = 3-8 3-14 7.8 ‘4-3 601 hus 7-8
By = 2 =181 ¢ - - . jm2,1§-1,21 0 0 i-~1,9 {~0,9i-2,1
18,0 L.3 4,9 1,7 10,2 3.3 8,2 S.Z 5.3 5.6 | 10,2 '{.1 18,0
U f=24]-1,0f~28}-218 | - ) ¢ |-50]-1. @7 [=27 =13 {~ 17 |~ 5.0
- 5.2 3.0 3.9 - - - - - - - - 3.0 5.2
it - 0 (-0.9] © - - - - - - - - [=03}~09
6.21 L.5) 5.4 152 | - .51 59| 0 - - - - 6.7 | 15.2
15 =161 0 0 0 - 0 0 0 - - - - 0.3 |= 1.6
6.4 5.0 9.0 8,7 - 7.3 6.6 5.6 L.6 7.1 4,0 5.4 6.3 9,0
5ry] - 0o {-26| 2 - 0 0 0 [-1.1] ¢ ¢ {-1,5 {~0,5 |~2,6
- - - - - - - 0 4] - - - 0 0
16 - - - - - - - 0 o - - - 0 4
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TaRLE X (1)
MAXTMUM PRISSURES FOF TAKE=QFTS = ROUP I (P,5,1,)
N, Rmo i
> 0, Mean ' Absolute
Hc‘c-\ 25.8.52 25,8,52 Max., lax
up o, N\ | T.0.0 740.5 Pressures Fressures
2 I - e -
2 o] 0 0 0
3 | o 0 0 o
R
31-. - - - -
b 0 L2 2.1 L.2
L.. 0 0 0 0
5 5.0 3.7 L4 5.0
B 6 5.5 L.2 k.9 5.5
7 D3 T3 8.3 9.3
8 8.2 0.2 9,2 10.2
8 7.0 5.0 6.0 7.0
9 L 15,7 15,6 15,7 15,7
9. 13.6 9.6 11,6 13,6
SB ! 9.7 8.3 9.0 9.7
10 —I! 1s,. 9 21,2 20.6 21,2
11 - - - -
| 0 4] 4] 0
1o . Q 0 4] 0
- F
0 0 0 Q
1z ] 0 4] o]
| 0 o 0 c
13 | 0 0 0 0
i ! o] 0 0 0
17y ) 0 0 ) 0
0 ¢ Q 0
1l ! 0 0 0 0
| 0 0 0 . 0
1K ! a) 0 v 0
! i ) < 0 0 0
15 i C { o 0 0
- 4 z S SoT .
! L] - L] -
T3 - -~ - -
I I
5 0 " 0 0 0
15 i 0 i 0 0 0
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T.BLE X (I1)

M/IXIMUM PRESSURDS FOR TAKE-OFFS -~ CROUP IT  (P.S,1.}

Mean Absolute

3.10,52 6,10,52 6.10,52 Max, Max,

T,0.2 T°0.3 T.0.6 Pressures Pressures

1 - 0 0 0 0 0
2 0 L.2 0 0 1,1 L.2
3 0 L.2 2,3 3.3 245 k.2
34 0 3.9 0 0 1,0 3.9
L 0 7.6 2.5 3.1 3.3 7.6
ha 0 b5 1.8 2,6 2,2 4.5
5 0 5.4 4.9 3.7 3.5 5.4
6 505 IO.L} 8l0 5-14 ?-’4 10|L|
ki 12,1 11,5 10.9 9.9 1,1 12,1
8 10,9 11,8 ° - - 1L 11.8
B.. 10,1 10.7 13.1 5.4 9.8 TRt
9 13.5 12,8 10,9 3.0 12,3 13.5
9 11,5 25,7 0 0 9.3 25,7
9B - 17.6 18,1 10,9 15,5 18.1
10 15.7 12,3 11,3 1.2 12,6 15.7

- - ] 0 0 0
11 - - 2,5 0 - 1,5 - 2.9
0 0 2.1 0 0.5 2,1

12 0 0 0 0 0 o]

0 0 0 0 0 0
128 - 0,8 - 0,9 - 2.4 0 ~ 1.0 - 2,4
o} 0 1.1 0 0.3 1.1

13 0 0 ) 0 0 0
0 1.4 0 0 0.4 1.4

_ 13a o] o} 0 0 0 0

0 0 0 0 0 0

i 0 0 0 0 0 o

lLk‘x - - - - - -
0 Y 3.0 3.1 1.5 3.1

i5 0 ¢ 0 0 0 o

0 0 0 0 0 0

15 0 0 0 0 0 o]
Q Y 1.4 2,1 0.9 2,1

16 0 0 0 o o 0

i
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LBE X (111

DETAILS OF PRESSURES FOR TAKE=OFFS

= __GROUP

I11 _(P.S.1.)

Run 1252 Abgo~
o 19.3 19,8 19.8 3,9 3.9 24,10 { 24,10 , 24,10 { 24,10 | Mesen lute
Pick . Max, Max.
up Nu,Y T.0,2 T.0.L T.0.6 T.0.1 T.0.2 T.0.2 T.0.3 T.0.4 T.0.5 Pros= Pres-
; sures Sures
1 - - - 0 ) 0 ) 0 0 0 0
2 0 0 0 0 L3 0 6,0 0 2.6 1.4 6.0
3 o 4,3 0 o 5,0 3,2 3.5 4,9 9,0 3.3 9.0
34 - - - 0 7.1 0 3.4 0 6.8 2,9 i
L 0 7.0 9,8 747 5.7 10,6 17.1 104 17.5 9.5 17.5
b 0 2,3 0 0 5.3 2.8 |- 5.5 2.6 5.5 |
St
5 8.4 5.5 5.9 5.2 5.9 5.4 12,9 13,6 11,2 8.2 .6
6 7.4 7.0 9.9 6.2 7.5 8.5 5. | 11,3 10,7 9,3 15.4
7 b 1.6 9.7 - 10,7 15.0 11,8 | 14.8 10,8 12.7 15,0
8 12,3 11,3 8.2 - 10,7 13.0 12.6 16,5 17,2 12,7 17.2
8. 13,2 13.1 13.4 - 11,1 5.1 10,1 [ 10,7 9.4 12,0 5.1
9 12,0 16,8 15,1 - b 17.7 18.6 17.5 15,6 16.0 18,6
94 15.1 13,9 16,9 - 16.5 16,0 13,9 | 14.5 12,2 1.9 16.9
9B - - - - - 17.6 12,7 1 16.7 4.9 15.4 17.6
10 13.2 19,0 16.5 15.5 11,3 17.8 18,1 | 13,3 16,0 15.6 19.0
- - - - - - 0 0 0 0 0
11 - - - - - - 0 o} 0 o 0
0 0 0 - ¢ 0 0 ) ) 0 0
12 s} 0 0 0 0 0 o 0 0 0 0
0 0 0 - o 3,7 0 0 0 0,5 3.7
12 - 0,9 0 0 - -1,1 0 0 0 0 -0,3 | ~-1.1
0 o 0 - 0. 0 0 0 0 0 0
13 0 0 0 - 0 -1,1 0 0 0 -0, | -1,1
1,0 0.9 0 - - o} 1,7 o} o 0,5 1.7
135. 4] 0 8] - - 0 o} -3.1 - 1,9 - 047 = 3.
0 2 ) - -0 0 0 0 0 0 0
1 0 0 ] - 0 =09 0 0 0 -0,1 | ~0.9
0 2,7 0 - - - - - - 0.9 2,7
Uy, 0 0 0 - - - - - - 0 0
2.9 0 0 - 1.7 - - - - 1.2 2,9
15 0 0 0 - o} - - - - 0 0
0 0 0 - 1.7 2.l 0 0 0 0.5 2.k
154 0 g ] 0 - o 0 0 - 2,6 - 2,5 - 0,6 - 2,6
™ - - - .- 3.5 4] 0 0 0.9 3-5
16 - - - - - 0 0 L o 0 0 0
Lo




T.BLE X {1V}

BET, 118 UF PRESSURES FOR TaKE-OFFS = GROUP 1V _(P,S.I,)

Run _]_.22 Abso~
0. | 15,8 15.8 3.9 3.9 19,10 19,10 19,10 19,10 15,10 {¥ean | 1lute
rlck Hax, Max,
up No, § T,0,5 { T.0.7 | 7,04 | T.05 |} TO1 | T.0.2 |T,0.3 |T.LQM [T.0.5 | Pres- {Pres-
. sures jsures.
1 - - 0 0 0 0 1,2 0 3,7 0,7 | 3.7
2 0 0 bai | 28 | 29 | 35 | 20 | 26 | 3.5 | 24} bl
3 0 0 4.6 3.0 2.9 L. 5.6 3.9 4,0 3.2 5.6
34 - - 0 9] 0 2. 2.6 5.3 5.7 2,0 5.7
L 0 0 5.8 3,9 2,6 2.8 4.3 3.6 6.3 3,31 6.3
LA 0 0 2.0 2,7 4,5 3.2 5.8 3.4 7.6 3.2 7.6
5 5.7 3.8 6,9 6.9 bl 9.1 6.9 b7 8,9 | 6.3] 9.1
- 7.7 7.5 702 705 ?-5 ]2;0 7.8 11‘5 607 806 1200
7 10.9 11,2 - 10.8 10.3 10.5 10,9 11,7 1.6 11,0 | 11,7
- - - 9.1; - - - - - 9lh 9""
8A 9.8 9.6 - 15.4 10.9 8.7 7.5 11,5 8.1 10,2} 15.4
g 15,7 15.4 - 9.8 11,3 11,7 1.1 114 17.9 13,0 | 17.9
9A 15,3 17.4 - 16,9 12.h 13,1 12,0 10,5 10,0 13,5 | 7.4
9B - - - - 3.2 11,8 11.5 11,5 15,2 12,6 | 15,2
10 16,2 19,0 12,7 21,5 9,5 10,2 11,5 12,0 16,3 ,3] 21.5
—eRE sEEsan - a2 &R o=oRHeE-= m——
0 0 - - 0 0 o 0 0 0 )
11 - 1.6 o] - - 0 ] - 1.7 [} - 5,5 ~13]= 5-5
0 0 - 0 0 0 0 o 0 o 0
1z = 1,3 ] - - 1,8 0 -0,6 |~1,2 0 -4, | =1,1]=4.1
0 0 - 0 0 0 0 0 2,0 Ges | 2N ]
1B = 1.3 0 - ~17 1 =081 =06 }|~17 |=05 |=33 [=Ll2}|=3.3
0 0 - 0 0 0 0 2,9 73 .31 7.3
13 =14 0 - ~ 1,7 0 ~-0,6 | =186 0 0 = 0.7 {17
1.6 0.6 - - 2.2 0 0 O 2-3 1-0 2-3
131..\ ) - 0.7 - - 0 0 0 Q 0 - 0|1 - 007
0 0 - 1&9 3-6 0 5.6 2.2 hnl 1.9 hll
1 - 1,1 0 - 0 o] = 0,6 0 0 0 =021~ 1,1
) 0 0 - - - - - - - 0 0
Ua 0 0 - - - - - - - 0 0
0 0 - 2.3 - - - - - 0.8 2.3
15 0 0 - 0 - - - - - 0 0
] o] - 1,8 0 0 1,6 2.4 L1 12| 4,1
154 0 0 - 0 0 0 0 0 0 0 0
16 - - - - - - - - - - -
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TYPICAL PRESSURE RECORD FOR LANDING N SIA CONDITION I(RunS/25-8-52)
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GROUP X FIG. 8.
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