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Itarn NO cause Of Accident Accident Numbers a~ Total HO Of 
LISted I" Table 7.3 *ce1'ients 

1 Ice or snow on Tinge 8 - 10 - 11 - 1; - 20 5 

2 Carburetor Ice 2-3-22 3 

3 FrJilum Of Fuel supply l-6-12 3 

5 Obstacles in Pllgw Path 7 - 19 2 

6 ""cantrolled Srervlng out l-2-3-4-5-12 
Of RunnaY Ares 13 - 1‘ - 15 - 16 - 22 11 

7 E”gl”e Failure 1-2-3-4-6x-12 
14 - 15 - lb - 22 1Dx I 



1 
I I 

Ove*ShOOtl”g 4-8-19-Z-X-32 
35 - 45 - 53 - 56 - 57 - 64 13 
72 I 

2 Brake &9lf”“ctlo”mg 12 - 19 - 23 30 - 35 - 38 
55 - 63 - 65 - 72 - 53 11 

3 ""controlled sae*vLng 12 - 27 - 42 - 54 - 55 - 65 6 
out Of R-y Area 

Total NO of 
*cclde"ts 

3 - 22 - 33 - 42 - 51 - 61 
63 - 66 - 67 - 80 - 82 14 
90 - 99 - 102 

5-7-9-11-12-14 
18-23-a-n-2-x 
31 - 32 - 34 - 39 - 43 - 44 31 
52 - 70 - 72 - 77 - 78 - m 
88 - 89 - 94 - 96 - 9-7 - 100 
104 

16 - 17 - 22 - 25 - 31 - 33 
38 - 42 - 56 - 60 - 61 - 63 
66 - 67 - 68 - 75 - 84 - 90 20 
93 - 102 

18 - 24 - 88 3 
I 

37 - 49 - 53 - 58 - 83 - 103 6 



Item NO 

2 I make ~lfmctmnng 1 34 - 35 - 168 I3 
c 

3 Uncontrolled Srernng 8 - 12 - 14 - 17 - 22 - 24 cut of m"myArea 26 - 29 - 31 - 34 - 35 - 39 I 36 
47 - 56 - 50 - 63 - 64 - 75 - 82 
93 - 96 - 107 - 127 - 132 - l35 
136 - 140 - 141 - 142 - 155 - 162 
168 - 169 - 170 197 - 215 

4 Obstacles I" Plight 9 - 49 - 67 70 - 86 - 108 - 10 
path 110 - UE - 161 - 189 

5 I Inmdfic~ent Width of 17 - 56 - 56 - 75 - 96 - 162 7 
R-y Area 170 J L 

NOTa 1 O"lF tile accident data rhiCh are part1nent ta the conslderatlon Of au-port dma"- 
310" requrements ere included I" this table 

1 Itsrntk / calme Of *nterruption Interruptlo" NO8 as I I TOtal NO of 
LlSted 1" Table 27 IntarruPtions 
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and at moderate altitudes, sirLine aircraft (H) *111 require from 1,100 feet to 2,200 feet to 
Bet off the ground 

/ Ihe manner of diverpence of these data IS signtiicant Itrill bs noted that the 
arsjority of tie data lie mthm reasonably defnmlte bmdarles, tile a few are so widely seat- 
bared as to appear to be completely unrelated to the maFn floup It is &Lewd that these few 
could b the result 4f ultra-conservatism on the part Of thoss particular plots, or prhap 
could be dus to extremely unusual combumtmns of unfavorable c~rcmtances 

Ihe problem in each case is to locate cupves thou@ the obsermed data, so that the con- 
chs1ons draw" from these CUIWS will represent reasonabls safety It is believed that only the 
ml" group need be considered ami the far data ahlch lie far bsymd the bvrdaries of this S-W+ 
my ts ignored It might ke possible to draw a curve *ch mtid bs a mthematxal armrags of 
the grouped points ,i" this were done, mu@& fifty percent of the observed data muld fall bs- 
yard the curvs "orever, as preno~.~ly d~scufissd, all of the observed data involve a hi* stan- 
dard of plating tsehnique ard mre obtained under "annal operating candituxm If eirprt 
dma,eions mare detemmd from average curv89, only about fifty prcent of the flyi"g opratmns 
would enjoy the degree of safety which the criteria ,retiausly dmcused shavld pronde It 
would seem desxable, therefore, that these crItica curves be locatsd so as to mark the reason- 
ably canserwt~w boundary of the mu, soups of data 'lhs latter reasoning Is that vssd 1" 
1ocatmg the curws Fvrthermore, no attempt "as 98de to shape these CUTVC?B to conform to asro- 
dynamic theory, since It 1s felt that the many uxktermnete wrmbles easily could negate its 
effect 

It appears desnable that sea level au-ports should k large em"&, to accomcdate the 
performance indxated hy the mtersectmns of the above lines with the curves It 1s &Lewd 
that the factual data have been lnt.erpreted in a carrect and reasonable manner mare fall- 
a detailed dmcusslan of these data tith reference to each specific alr~lane model 

me adequacy of the 96 available records concernux An-plane B cm Lx dsterrmned from 
lnspectlon Of figures 3, 4, and 5 From these it ~111 be seen that althan& the +mo groups of 
pants adequately determne the actual performance characteristics of this air@ne at sea level 
and at about 3,0X feet density altitude (+= 70), a thud group of pmnts at a" appreciably 
hi&r altitude 18 needed to determne more accurately the ra""er I" nhlch the perfarmnce of 
this airplane varies mth altlttie lhs need is illustrated by the extrapolatmn of the c- 
mwltin~ the contact speed and density altitude as shm I" figure 4 ??I* landmg approach 
data are presented graphically m f&m-e ls The complete deterlmnatia" of the observed charac- 
termtlcs of thxs ax-plane could be rsaliasd by obtai"~"g Mi additmnal records at 8 geographical 
altitude of 6,000 feet or hrgher lheee should mclcde 30 take-affs and 30 landmgs 

Sn,ce all of the landmgs of this ur@ne involved the use of brakes, the speeds et 

i contact and the corresponding ground roll dl~tince~ are lmted in table 40 and are plotted I" 
figure 19 

me cheractermtxs of Airplane C are determmed tirou& the use of spread cmffxlents 
lhls will be dmcussed later 

me tabulated and plotted characteristics of hr@ans D are the results of photographic 
records of controlled flight tests of tbls alrplme, and da not include normal day-in and day- 
out operations, nor any approach path data Yoreover, the number and the altitude dmtr~butxm 
of these records are not completely adsquote, em" for the dstermnation of sea level Character- 



IStiCs, as mill be wee* **cm l"spctic" "I the following figures 6, 7, and 8 except tit the 
landing p'ound rcll charecteristlcs plotted I" figure 19 involve the use cf brakea mess data 
81-s presented at thle tura, however, 91nEe It is felt that the inclusion of observed data on at 
least five airline arcraft ie desirable It 1s bslleved that the majority cf thess results 
which invalve contact sped charaebnstics represents nonal cprating practxe me lcc*tlcn 
of the curves, prtxularly relating tc the take-off charactar~stics, ia a matter of extrapala- 
tic" mese can be located faxly accurately at low altitudes (l,CC0 feet density altitude or 
K - 97) 
2&y the 

lhelr e*trapclaticn to heher altlttiea, hc~ewr, invciws sloping the* in apprcfi- 
9 ame zamer as the ccrrespnding curves for Airplanes B, E, P, and H, tiich wars 

defned by more ccmplete data at vdncus eltltuks It Is kheved that the prfcroence charac- 
tiristxs of Anplane D, aa determined from these cnrves, ~111 result in reascnably safe alrpcrt 
requirements for thx arplane, and that unduly conservative results are not included It xl11 
bs nc+..ed that the available data concerning this auplane do net ~ncltis approaoh path character- 
IstlCS masse are determined through the ~98 of spread cwfflclents 

~lthcugb It 1s bslleved that the Fnterpretatlcn of the eva~lable data ccnzerrung this 
axplane has resulted in a reasonable d&s-atlcn of its actual operating prfcrrance 
characteristics, it rculd be most desirable to cbtan a complete set of 180 addlt1cnal records 
invclving normal plcting technique rather than cc?&-clled fhgbt tests 

Airplane E (Airline Type) 

'Ihe take-off characteristics cf thLs model are adequately deterrmned from observed data 
tich u~vclve only day-in and day-xut aprat=cns far density altitudes up to 5,500 feet 
(Spz 82) The contact speed charactsristlcs, hcwever, are not determined very defxdtely 
abcve 2,003 feet density altitude Approach path charactenstics are determined adequately as 
seen in figure 1!3 No records of braked land~nkj are aia~lable for this ax-plane 

A mere complete determbation cf the observed charackrlstxs could be realized through 
the obtaining of 30 addltlcnal take-off records at a gecgapbical altrtude of 6,000 feet cr 
better, and 60 addltlcnal IandIng records at altitudes from 4,000 feet t.c 7,000 feet Reccrds 
of braked landings also shculd be cbtained for this model 

Available records concemmg this model include only tie-offs A11 cf these taks-affs 
xwclve nornral operations, except that the records cbtaned at density altitudes below sea level 
involve controlled tests Tne ~ncl".wcn of such data IS of interest, s~ncs they appear to 11e 
close to the CUTMS of take-off ~rfcrmmce agamst altitude, as defined by data invo1~~1.g ncr- 
ma1 flying ?hese CUTVBS are defined adequately for density altitudes up tc 1,200 feet 
(pop1 B94) 

?be Undlng perfcrmance charactenstlcs we detsrouned through the use of spread cc- 
efficients, as nil be tiscussed later 1" thus report 

If the take-off and landing characteristxs of this airplane were to be determined 
ccmpletely from observed data invclv~ng day-by-day cperat~cns, It rculd b desxable to cbtz.1" 
30 adtitxcnal reccrds of tahe-affs at a geographical altittie of approtinultely 4,ooO feet and 
another 30 take-off records at 6,000 feet or tngher It also would be demrable to cbtaln B 
complete set cf 90 landng records cons~?Ang cf three group of 30 obtained at sea level, 
4,000-foot, ard at b,CC%fcot altitudes Records of landing g-round rolls involving the nse of 
brakes vould improve the defuntlcn of the curves shorm 1" figure 19 

me available data mncerrdnp this airplane not only 81-s inadequate from the standpaint 
of quntlty, but iwclw only ccntrcllsd flight tests in which efforts ware made tc realaa the 
ultmte perfcrosnce characterlatics cf this Slrplane It 1s necessary, tAerefcre, to determIne 

the ncrral take-off and landing charactarlstics through the nse of spread ewfficient.B 'be 
landmg data, hwewr, do uxlude ground roll distances which involved the use of the brakea 
mese data are ~nccrprated 1" figure 19 

It "culd k most desirable, of CC”~SS, to obtain a complete kXt of 1Bo records involving 
day-by+iay opratxcn cf this airplane 

me recorded data from which the day-by-day take-off and Landing charactaristics cf thxs 
airplane have baen determried are very com@ete mm is mast fortunate in tier cf the fact that 
the perfcr*nce characterzstics of *irplane H, 88 realized in ncrel cpsraticn are such tit they 
determine the dimenslcns of the largest airprte (Class IV), 88 rlll be seen in table0 8. 9 a& 10 

\ 



me radio imstrmmnt landing characteristics for ths airplane, hwusr, lere determned 
from data which mvalved lm density altitudes In order to determne these characteristics for 
se* level an-ports, but under unfamrable mstacrclcglcal ccndlticne, it r~s necessary to extrap 
late the CIXVB of contact speed from a density altitude of -500 feet to 8 density eltltude of 
3,200 feet nns has be" accomplished by sloping the CUTS I" a muter similsr to ths slops of 
other contact speed a&rat altitude CUIVBS It is believed tiet the intarsecticn of this c- 
mth the hcr~zcntal tine dram at RD c 3,Mo feet eves a reasonable value of contact sped at 
this altitude, and that It safely my be used to determine normal ground roll distances for this 
airplane tie" landmg on the ratio Instrument landLog System snd tier unfavorable nsteorclcgical 
cc"d=tions St sea level SFrportS 

It would be mst desireble to cbtax photographic records of blmd take-offs for this 
airplane, since it IS blieved that such ccntitmns my induce more ccnservatiw piloting tech- 
nlque Yore radio instrument landmi! recorda et higher altitudes slsc Should be cbtaimd 

F=pres 14, 15, 16, and 17 concerning +Ais prt~cular airplane end also fup-es 18 and 
19 concerning the approach petis ard ground roll charactermtics of this and other airplanes are 
included at thm pant 

It 1s repetted that the "umber of data ~"vclving braked landing ms is not greater 
smce the resulting curves (*lpi-s 19) are SC mpor'cant m dstermning rwmay lengths Eventual- 
ly more should be cb+ax"ed Amwr, it is believed that the use of those cu-v8s ml1 result m 
ronnay lenghs that lnll pramde reasonabl> safe stopping distances 

3 YIetecrclc~cal Data 

A6 prevlcusly stated, the mtecrclcglcal data observed at ths Burbank, CaLfcrnFa, Salt 
Lake Clt), Utah, and Cheyenne, Pycmng axports consist of actual temperature and barometric 
pressue readmgs muclting t'le pencd from June 6, 1937 to September 22, 1936 l%ese data are 
heted in teble 41 and &re @ottid 1~ figure 20. 

It ml1 be noted m table 41 that each lme mvclves B period of about one reek mie 
1s due to the fact that the data WI-~ obtaIned from mspecticn of thermcgra~ and barograph re- 
cords 'here are four of these per month, thus, for each quarter of a month, the mnnmm 
barcmetrx pressure and the comb~natm" of pressvre and tsmperature for mnumm density are 
listed From these the manmum density and pressure altitudes are deterred us~"g the wmcgram 
(figure 1) 

Tnsse tabulated altitude data are plotted for the period of 16 months m figure 20 A 
separate set of curves for each axport is presented bus, for *acti au-port there is a CUTVB 
shollng the fluctuatlcns m density altitude over two seasonal cycles, and a solar curve for 
pressure altitudes ho hcnzcntal lines till be noted 
nbils the other 1s mark*i ($,, pressure altitude 

One is marked ($), density altitude, 
lhsse are la&ted SC as to indicate the 

mlues of (%) and ( ) that actually are expnenced at those airports "veer ccnsxderable penmis 
of tme dunng the s L* lbe values thue lndlcated ray be used XI cc"p"ctlan niti the nom- 
gram (flgure 2) to mterpret tw cumes of observed perfcmncs characteristics plotted agamst 
altitude, SC as to correlate the dimsnsicns of those airports *ith the prfcmnce cbaracter~s- 
tics of the partxular an-plane in queatlcn Such a procedure ~111 1"6*e safe cperatmn mth 
Pull pay load, and tier unfavorable ne+.ecrclc~cal ccmi~ticm of cbsemd magnitude Toe values 
x&cated by these lmss are lmted m the lcwer left hand corner of each plot tier the heading 
'Assumed Cperat~ng Cotiticns" Eventually, the meteorological data dxeussed above can Lrz ok- 
tained for all exports just as observed performance characterrstlcs can be photcpapliically 
obtamed for all an-craft 

1 Determinat~cn of Normal See Level Characteristics 

(a) GSsnera1 Cc"s1deratic"s Ihe determmatmn of the normal sea leb-el perfcrrance 
:terrstxs for the elgbt avplanes mcluded UI +.!ms study ccnstltutes the fnst step in the 
establishment of the proposed dmensicml standards for the four classes of an-ports at 

all elevations up to 10,000 feet mere are two major ccns~derat~cns Involved m thx appl~ca- 
tlcn of the factual data lhese are 

(a) Unfavorable metecrclcglcal ccnditmns tich are likely 
to be encountered 

(b) "Ae ue of spread cwfficlents 

Regardmg the consideration of unfavorable mtecrclc~cal ccndltlcns m connection mth 
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Line 23 FInal mrust T2 = 375 BP/N" + cv, c = mrust Constant c = 6 (con- 

trollable prapsl1ers) c = 5 (Fixed pltoh propallera) 

Line 24, 1nltia1 Net Force PI : T1 - Jlu 

Line 25, Final net Force F2 = =2 - #% 

hrar 26 Distance to ""stick x1 z 0167 Vu+ (P1 + F2)/ F1 B2 

Line nr Distance to Unstick (t = KKPF , I$ = 500') x1 / KDP 

XDP (from nomogram figare 2) 

Line 33, Distance from Unstick to 50' tlewht AXso = AX + AXso 

Lim 34 mstance from "nstxk to 1031 'newtit Axlw : AX + Ax58 A950 to 1~) 

Lins 35 Apprcach Path Ratio Proportmna1 to L/D1 from Lrne 16 

Line 3-6. veeloc1ty for uinlmm Porrer Qp from line 19 

Llne 37 Contact Speed Factor pC = 80 (Nom1 wing) pc = 70 (Plam flap) 

k = 60 (Forks flap) 
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it was necessary to consider the general flyi" characterlstlcs of the aircraft 1" eatbting 
them I" other words, it VBB aasvnsd that alr&b"es of Like flying character~stxs "odd ,~LW 
nearly the sme spread coefficients 
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Ae prevlousl,' noted, the data involnng take-affs include only the dmtances from start 
to ~nstxlr, to 50 feet he~&t, and to 100 feet height The lartd1ng data lncltie only distances 
tc stop from 100 feet height, frm 50 feet height, and from contact Curws plotted from such 
data can show only a general pxture of the performance to be expected, end cannot show ewry 
variation 1" flight path Such refinerent, hmwr, is not believed to be marranted 1" VLW of 
the zany lmdet.er!mnatA variables rhich affect the day-bgnay operatmi: characteristics I" plot- 
ting these CUITES, it is assumed that tie flare till bs completed balm 50 feet an3 that above 
this height the flight path mill be straight 

The plottrng of the take-off and landing flight pems LOT any airplane mmedmtely 
prondes a basis whxh my b used to deterrmne its Ifull-poner" 
it.5 obetacle zoning requlrexents 

runray 1engttl requirements em3 
mus, if the t&e-off 18 the more crltlcal condition rather 

than the landmg, B straight lme nay be dram .tncb has the saois slope 8s the stral@,t portion 
of the take-off r11ght path but *ckl is located at B reasonable distance below the flight path 
obutac1es, Of course, should not project above this line It follows that the obstacle aoning 
rstio for this airplane 19 equal to the slop of this 1me, and that the Ifull-poser" rurmay 
leng~l for ths airplane may be taken as the distance from the start of the take-off to the point 
where this hne lntarsects tile ground me expression *full-pomr r-y length* IIEBTLG that such 
lengths do not involve the consideration of a possible loss of parer during the take-aff Pa-K 
conslderat1ons are dlsclssed 1" part (e) of a~perdu #3 

2 Determination of Dimnslonal standanis i-or *irpo- 

(a) SBB Lewd, Rie soLd 1i"es in the foregoing figure 21 she" the flitit paths for 
each of the sight ah-planes incltied L" this study. *our obstacle boundary llnss c-e present& 
to indicate the obstacle zoning requirerents for each of the four classes of airports pral are 
shm dotted I,, locatu,g these lines, It IB as-d that airports my be poq,ed Fn four 
general classes accardmg to the type of arcraft that safely can be eccomcdatad 

Since Airplane A 13 one of the lmst p-red private ormer -3 of mircraft, its pr- 
farmme characteristics as hated ln tables 8, 9, and 10, and 83 show" in fi@vre 21, are used 
Ior determining the safe r-y length end obstacle aon=ng requiremmts of clam I amport. Cm 
a simlk basm, the chmactermtics of Airplanes 0 and H a-e employed to determine the dime"- 
Sims for o,less IV airports Rummy lengths and obtacle eating ratios Im Class II and III 
an-parts are determined arbLtrarily in such B manner a8 to result I" equal i-em3nts i" the 
requrements for the four classes of airports 

1n determining the dimensional requirements for Class I and Glass IV eLrport8, one prti- 
lmnt l-act ia particularly outstnndtigr 







merefore sti q (4) 

As noted abow, the rumay length = s : OR + SR (5) 

Substituting equatmns (12) and (13) into equatmn (u&)1 



rnerefore, % = a 

% 

. . . . . . (15) 

Tnron@ Lrect anelys~s of the observed data involting normal 
opratmg charactarlstics 
l+lrau#l app11catmn Of spread cc.afflclents to the ultlmat.2 pr- 
farmnce characterlstlcs to obtain norm31 operating charactarlstlcs 
me ultlmte characterlstlcs my se determined by a standard mthc.3 
of computation or obkned from carefull> controlled fli&t tests 
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AIPH~RT DIMENSION RFQUIR!JbWTE - AIFPLANE (H) 

,one NO hlrport Burba"!x Salt lake Cltg Cheyenne 

1 c&grapblcal Altitude 695 4,220 
%l"wa~ Length (Observed 

6,145 
2 

Data, ta31e 14) 4,7w 
Rummy Length (fig 22) 

;,F; 5,940 
3 4,930 6,100 
4 Percentage Dlfferenee 4 3% i5 6% 2% 

5 Obstacle zanmg Ratx 
(Observed Data, table l4) 28 0 33 0 35 2 

0 obstacle zoning Rat10 
(fs 23) 248 33 2 36 0 

7 Percentage Difference 2 9% 0 6% 2 3% 



It ia qrtent to state that, If a plotting of the data listed o" Lines 2 ard 5 of the 
above table IS superimposed on f1gureS 22 and 23, it till bs noted that the variation of amport 
diwnsions nth elevation a8 determined by Yethod (a) for Airplane H does not follow the them&i- 
ml trend ntnch 18 reflectad I" the curves for the few classes of axqmts lhis vanat1on agal" 
results from ths appLxatm" of the fundamsntal pri"ciple imolved 11, interprat,ng the observed 
data 



* All records should involve actual day-in and day-out operations rather tbm 
cmtralled Slight tests, except that B numb%- of the landmg b~ound rolls for 
each mmiel ahauld involve the usa of mnm braking 
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NOTE 

1 THE ALTITUDE COEFFICIENT 

(KDP) IS USED FOR CORRECTING 

TAKE-OFF AND INITIAL CLIMB 

DISTANCES OBSERVED DURING 

FLIGHT TESTS TO SEA LEVEL 

CONDITIONS 

2 CORRECTED DISTANCE = 

KDP X OBSERVED DISTANCE 

3 A HP = HP - Hc , WHERE (HP) 

IS THE PRESSURE ALTITUDE 

EXISTING DURING TEST, AND 

(Hc) IS THE PRESSURE ALTITUDE 

UP TO WHICH THE ENGINE POWER 

IS MAINTAINED SUBSTANTIALLY 

AT ITS SEA LEVEL VALUE 

THROUGH SUPERCHARGING 

4 A VALUPF (AHP) EQUAL TO 

ZERO SHOULD BE USED UNLESS 

THE PRESSURE ALhIDE DURING 

THE TEST EXCEEDS THE AL%UDE 

ABOVE WHICH THE SUPERCHARGING 

OF THE ENGINE IS NO LONGER 

EFFECTIVE, EXCEPT THAT IN THE 

CASE OF UNSUPERCHARGED 

ENGINES, WHERE (Hc) EQUALS 

ZERO, (AHP) EQUALS (HP) 

AND THEREFORE CAN BE LESS 

THAN ZERO 

3 

4 

i 

Flgue 2 Nomogram far Determnmg Ahtude Coeffnent 
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A SEPARATE TAKE OFF 
7w 

I I I I 
I ! 

I I I I I I I 1, I I Ill 

Y 4c.m I I I I I I I I I I I III I I I I 

Flgure 9 Unstick Speed Chsractenstlcs Figure 10 Contact Speed Charactensbcs 
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AIRLINE AIRCRAFT . “F” 

6000 

0 08 0 

I I I /I I I I I I I I I 
70 80 90 100 110 

UNSTICK SPEED (M P H) 

Figure 12 Unshck Speed Charactemhcs 
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AIRCRAFI B 
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CHEYENNE WYOMING GEO~RIWWILT 6145 n, 
I- 

t I , / I I I,,, Ill,, I 
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R w = RO x KR 

307 
aa 

f? W = RUNWAY LENGTH FOR ANY WIND VELOCITY 

R. = RUNWAY LENGTH FOR ZERO WIND VELOCITY 

KR = RUNWAY LENGTH REDUCTION COEFFICIENT AS 

OBTAINED FROM CURVE 

1 2 3 4 5 6 7 8 9 10 

WIND SPEED 
RATIO 

“WO =- 
UNSTICK SPEED “U 

Elgure 25 Effect of Wmd an Take-Off Run and Runway Length 
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WIND VELOCITY, V, 

1 /If 

WIND 8 CRITICAL VEL0Cll-Y 

MAIN RUNWAY , A 

I II\\ ‘/ 
vc 

Fqure 27 
e 
u 
e 

Fqure 25 





WlND VELOCITY (M P H 1 



WIND VELOCITY’ (M P H ) 

30 25 
loo00 

20 15 10 5 

9om 

BOO0 

E 
- 7cm 

: 

z 6cw 

s 5wo 
s 
0 
E 4000 

z 
:: 3m 

% 

*cm 

IDo0 

5.L 
2 3 4 5 6 7 9 

REDUCTION FACTOR (Kz) 

CLASS I 

Figure 32 Obstacle Zonmg Ratio Reduchon Factor Versus Alhtude for Vmous Wmd Velocmes 

WIND VELOCITY (M P H ) 

lcom 

9ooo 

8000 

- 7m E 

z 
z 5m 
F 

+xXx, 

8 
4mo 

2 

l 3rmI 

zoo0 

,ooO 

SL 
3 4 5 6 7 8 9 10 

REDUCTION FACTOR (Kz) 

CLASS IL 

Fqure 33 Obstacle Zomng Raho Reducmn Factor Versus Altitude for Various Wmd Ve1oc1t.m 
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WIND VELOCITY (M P H 1 

30 25 20 15 IO 5 0 

SL 
3 4 5 6 7 9 

REDUCTION FACTOR 1Kz) 

CLASS m 

Ftqre 34 Obstacle Zonq l&ho Reduchon Factor Versus Altitude forVenous Wmd Velcxmes 

WIND VELOCITY (M P H 1 

SL 
3 4 5 6 7 8 9 

REDUCTION FACTOR (Kz) 

CLASS lx 

Figure 35 Obstde zOmos R&o Reductma Factor Venlu Alhtude forVmous Wlod Velcahes 
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WlNDVEWCiW MPH1 

RUNWAY LENGTH Fl, 

CLASS1 

F,gure 36 Runway Leo&s Versus Alhtude 

WND VELOCK” 64 P H ) 

3m 4mo 5oc4 mm 7m 

RUNWAY LENGM (FTI 

CLASSII 

Figure 37 Runway Lengths Vemw Ahtude 
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WIND VELOClTY (I4 P H) 

1 
3m 4mn ym bma 7cco mm 9DM 

RUNWAY LENGTH FT, 

CusSIll 

Fugue 38 Runway Lengths Versus Ah&de 

WIND ““OCrn (M P H ) 



30 40 

OBSTACLE ZONING RATlO 

CLASS I 

Fugue 40 Obstacle Zonmg Rahos Versus Altitude 

WIND VELOCITY (M P H) 

OBSTACLE ZONING RATIO 

CLASS II 

Fqure 41 Obstacle Zonmg Ratios Versus Altitude 
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. 

WIND VELOCITY (M P H 1 

0 

OBSTACLE ZONING RAT,0 

CLASS m 

Flgure 42 Obstacle Zonmg Fiahos Versus Alhtude 

WIND VELOCITY (M P Ii ) 

15 10 0 

pi i i i i i i i i i i I i ) 

30 40 70 

OBSTACLE ZONING RATIO 

CLASS IE 

Figure 43 Obstacle Zonmg Ratios Venus Alhtude 



. 

- 

Figure 44 Illustiatmn of Powble Arrangement of a Class IV Anport at Sea Level, 

Wah Runway Lengths Modlfled by Conslderatmns of Wmd Speeds 







1nltia1 mt force 
Ititle or static thrust 
llnction coefficient c .03 assumed 
h-089 we1gh.t 



yadmum Thwt Eoraporer avlilable for t&e-o** 
memm E-e. Eorwmr at-ailame for take-off. 
Rcpsllsr efficiency 
MslrhL% mlocity 
Any Wloeity 
.3 for controllable propellers 
.5 for fixed Pitch propellers 
.6 fm- controllable propellers 
5 for fi?d pitch propellers 
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(8) 

(b) 

I:,’ 

(e) 





by the aLnd 
D - vm x t (2) 

mere (V ) s the average Mind velocity emountersd by the airplane I" 
climbing from 50% loo feet and (t) is the tme required to cLmb that dmtance 



"here -=a the ratio of the tid qmed at 50 feet height to the ,n"d speed on 
&IO the ground, 

And v,, 1s the ratio of the nind sped at 100 feet hei&t to the wxd speed on 
bC the eound 

As obtaIned from the cwve m figure 24 

+$Q = Vmlcc 
1 4x and v". _ = 1545 

From equatmn #4 then, 

bS 
uao =l 

.wo + 1545 - 1478 
2 

And Vm = Vm x 1478 (at the aqmrt elevation) 

Ihe climbing tm (t) is not affected by md ard 

. (5) 

t I Do (6) 
v, x 110 

In applying the foregong principles, unstxk aFr spsed data are necessary for ths n,merl- 
cal determination of mnway 1engWl and obstacle soninK reduction faotors For the purpose of this 
1"vestlgetion, these Speeda till mvolve tbs four classes of airports 88 dsflned in the suoanarg 
of thu mprt, and may be considered 8s the charactermtxs of four airplanes, each of which is 
margLna1 as CO"CBr"9 the SlZB of the airport l" question 
that for, the eight aFr@anes considered i" this study (Vu), 

From line 5 of table 8, ltmll be seen 
at 988 level, v%ries from 47 2 mph to 

105 6 mph For each class of airport, the follming values of (Vu) mU be umd to de&s-mins the 
reduction factors! 

me effect of altitude 0" (Vu) is deterned 1" the folloring table 17 In this table t'le 
values of (P/P, I ape obtained from table 12 ati a multip 
lewl values of (Vu) may be multiplied by (K,j ta obtain (V, 

factor (KJ is detewned Sea 
at various altitudes 

By combi~w the assmd values of (V,) alth the wines of (K,,) listed in table 17, and 
throu& the ~98 of figure 25, It is possible tc determins values for rmy length mductlon coef- 
flCle"ts (K,) for seei, class of axport at mrlous altitudes and at var1ou~ lrind velmities nns 
19 accomplished in the follO"L"K table 18, the results of which are plotted 1" fIgurea 28, 29, 30 
and 31 



I %O I m I KJ 
oecg. 

utitu.le F. 
H %O m v* 

0 0 910 0 910 1.058 1.058 Low Low 
1.m 0677 0677 1061 1061 1.003 1.003 

xz 0.816 0 846 
0 846 logg 

6;cm 
0.816 logg 1107 1107 ::$ ::$ 
0.7% 0.7% 1129 1129 1.065 1.065 

7:m 2E 
0 756 
0 756 

11M 
11M 

0 728 0 
0.701 728 

1173 
1173 1195 

::%! 
0.701 1195 ::%! 1.W 1.W 

BP= 0 674 0 674 1 218 1 218 1 151 1 151 
9mJ 0.650 0.650 1240 1240 1 172 1 172 

10,m O.Q.4 O.Q.4 1.265 1.265 1 195 1 195 
- 





TABLE19 

(1) 

class 
of 

Airport 

i 

I 50 733 80 6 I30 650 eo 
II 

;: 
102 6 ll2 9 1s 0 900 80 80 

III l32o 145 0 23 0 ll50 79 
Iv llo 161 2 17i 3 28 0 Lw 79 

AJTImE-3ccQwet 

I II 
I 

III IV 
52 8 77 4 85 0 17 6 em 10 3 
73 9 108 3 ll9 2 1215 10 2 
95 0 139 2 

:?I ; 

% : 10 0 
1555 10 2 

116 2 170 6 31 6 * 1580 * 04* 85* 

lmlEmINATION OF TIME (t) To CLIm Em 50' lu 100 

(2) (3) (4) (5) (6) (7) (6) 

tf"; H 
vu h 20 Do t t 

FPS betrssn (Zanlng (7x-a 'Sd"d 
(2) x 1467 501 x 1~' Ratio at 

(6)/(4) Assumed 
50' tc 100') 

(3) x 1 10 Zero wl"d) (5) x 50 

ALlTTJDE - SEA LETEL I 

I 
II 

III 
Iv I 
I 

II 
III 
Iv I 59 7 87 5 96 3 37 2 1860 19 3 

836 122 5 135 0 51 5 2575 19 1 19 0 
107 5 157 8 173 5 65 8 32% 18 9 
131 5 192 9 212 0 * 421* 2105 * 10 0 Q 10 0 * 

* Involves assumption that alqlams usmg class Iv airports &re 
KllperChEZgWd 
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TABLE 22 

blc - 10YPH 
v, = 10 x 1467 x 1476 s 217 F P s ,see Page 77) 

LINE NO CEOmPHICAL AL’I’IEFDF. (Fig 20) 

1 (Vu) unstick Speed (M P H ) 

; 
@lo) - Pm.umd R-, Length (Zero-rnmi) 
(Zo) = Obst Zoning Ratio (Zero-Wind) 

4 (Do) mst Wh11e Cllmblng From 50' to loo' 

5 

6 ?Tn (From Fig 25) 
7 ~-y langth, (Rl,,) = (Lm #2) x (Lm #6) 

8 vu x 110 x 1.&b? (F P s ) 

9 (t) = (be #4)/ 
(Line t;S) 

10 (AD) = 217xt 
ll Dlo = Da - AD 

u 

c 

2 
15 

16 

17 

18 

695 

96 7 
4730 
28 0 
LLOO 

1 102 

0 82 
36m 

159 

aa 

191 
1209 

24 2 

Gm 

ml3 
5710 
33 0 
1650 

RI0 (mass Iv) (FU 39) 4150 
Dlffsrence = (tie iil3) - (Lm W) 270 "E 

Percentage Diff = (Line Y14 
/ 

) 
(Line 7% 

70 13% 

210 (Class Iv) (FG 43) 260 296s 

difference = (Nina #16)-Cum 4'12) 18 07 

Percentage Difi I (- ln7) 
/ (Llm P12) 7 5% 2% 

6145 

llo 3 
5940 
35 2 
1760 

0 wo 

0 84 
4980 

178 

99 

215 
1545 

30 9 

5200 
220 

44% 
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PmAm AIRCFAFT - B 

TAKE OFF c7HARAc-aTIce 

CoRREcm lc ZERC m *VIZ aPxIFTC*TION GWSS WEIGHT 

TABLE 2a 

1267 4lw 33w 697 -- 
126.3 4103 3300 697 lllo 2856 4091 
1269 4100 3303 1320 3746 4878 65 
1270 4100 3303 z 3w 4413 68 
1271 4100 3300 60 Ei 2358 

;:z 1272 woo 3300 1078 2368 6"; 
1273 4lW 3250 22 3322 

xi 1274 4100 3250 22 % 3199 
1275 4100 3250 2: ll85 2528 3322 n 
1~16 4lM 3250 l325 2682 

::2 G!Ti 3250 2: 1136 2384 2 
1278 2E 3250 698 980 2556 3525 
1279 4100 35w ma 2332 3340 2 
G?ac 4100 35w 2; llm 2615 3456 70 
1281 Gloo 3500 693 1238 2329 3077 
1282 woo 35w 1253 m2 3345 zz 
1283 35w g 1315 2674 3m n 
1284 g: 3500 1268 2460 3330 70 
1285 4100 3500 1075 2345 3418 
1286 3500 2; Ill7 2233 3152 E 
l2a7 ET3 35*) 1061 2281 3172 
1288 41M) 35m 2; 1w 2284 3106 zi 
1289 4loo 3550 1252 2349 

% 
71 

1290 3500 2: 1208 2453 69 
1291 % 3500 1358 2330 3343 

4100 3800 22 1Lx 2684 3626 z 
Ez 4100 3m 6% 1503 2722 3444 76 



ll9 

1295 3450 1852 1020 832 53 la 5 16 6 
12% 3450 ll58 627 531 58 U6 10 6 
1297 3450 16m la1 461 57 16 a 92 
1299 3400 1846 1261 585 

2: 
16 5 11 7 

1300 
:ik 

1819 1286 533 18 2 10 6 
1301 1519 910 609 6.5 15 2 122 
1302 3400 2537 18.56 669 61 25 4 13 4 
1303 3400 1910 1286 624 55 19 1 u5 
1304 3400 2297 1651 646 53 23 0 129 
1305 3400 1467 934 533 2 l47 10 7 
13ffi 3400 2198 1565 633 220 12 7 
1307 34.x 1921 1369 552 19 2 11 0 
1308 2450 1952 1376 576 

2 
19 5 11 5 

1309 2150 1692 lln 581 63 16 9 11 6 
1310 2450 2035 1405 630 56 20 4 126 
1311 2450 211C 1522 5es 53 21 1 11 6 
I?12 2450 a40 US 652 56 21 4 130 

1313 2450 x33: 1359 472 53 18 3 1314 220 ld59 1338 517 55 18 6 2 4 
1315 2600 198C 1420 5M 52 19 8 11 2 
1316 26OC 1790 1215 575 51 17 9 11 5 
1317 2600 1980 1455 525 19 6 10 5 
1318 27W 2170 15w 670 

:z 
21 7 13 4 

1319 2700 1755 u55 600 56 17 6 120 
1320 ncc 2050 1403 650 55 20 5 l30 
1321 2700 1925 1340 585 57 19 3 11 7 

MINES FIELD, CALIFORNIA - 'CEOGRAFHICXL ALTITUDE 93 FT 

1202 230 - L8 - - 
1205 233 2056 GS G-8 55 20 6 13 0 
lmi 2'23 1779 1u5 664 57 17 a 13 3 
E 200 -0 1066 1792 1143 u47 823 645 53 55 19 17 7 9 16 129 5 

1210 30; 1783 944 839 56 17 s 16 8 
x211 33 - - _- 52 -_ - 
1212 300 1627 1131 496 57 16 3 99 
1213 300 1228 74.9 480 57 l23 06 
1214 3M 1968 % 545 56 19 7 10 9 
1215 403 1513 565 56 15 1 l-L3 
1216 La? 1925 1455 470 60 19 3 94 
1217 700 2360 1980 380 48 23 6 76 
U18 700 2310 1550 940 53 27 1 17 2 
1219 - - 53 - - 
1220 

;z 
2% 1668 708 53 23 8 142 

w3 50 2100 1wo 1030 59 21 0 20 6 
1245 :: 2120 1528 592 53 21 2 ii a 
1247 1690 1050 640 53 16 9 12 a 
1249 100 1503 1038 765 54 18 0 15 3 
1251 300 2080 990 1090 55 208 21 9 
1253 300 1565 1210 375 53 15 9 75 



m Lrn 
T 

UEnIcAL * 
x 
DP 

o-975 
0 962 
09bs 
0975 
0975 
0975 
0975 
0975 
0 975 
0 962 
09bo 
09bo 
0 9’76 
0 9-76 
0 976 
0950 
0 950 
0 953 
0 950 
0 950 

mum 93 PT 

1021 
n10 2615 
1OW zlso 
1025 zr55 
llc9 2626 
w 2736 
lll0 2593 

SALT IAKE CITY, UTAH - -pHIcAl ALTITXDE @M FT. 

100 Pt. 

x18L 
ma2 
2725 

- 
4450 
- 

Tt63 

26 
- 
- 
- 
- 

3% 
4020 

% 
376-i 

- 

452 43w 6200 0.W 
453 4303 6xK1 O.Bog 

5030 0.842 
5Mo 0842 ) - 

475 

2E 

48w 0848 lLl6 - 

416 4600 0 a53 % - 4n 3900 5030 0 842 - 

86 
z 
94 
n 
b-3 
85 

Twst NQ Density Altibde Feet 

367 700 
369 WC 
z+ 1030 600 

379 700 
381 700 
333 703 
385 70 

367 700 389 700 
s?: 700 700 

contaot sped 0t.P a.1 

84 
82 
72 76 

z 
66 
74 

G 
70 75 



TAEU 31 (Cont'd 2) 

loo0 
1OW 
1500 
1503 
l&c 
1500 
1400 
1500 
1503 

contaot sp¶* (A! P A ) 

64 
70 
63 

7": 
71 
T7 

70 
77 
74 
69 
71 
75 
71 
72 

z 
75 
67 
70 
66 

2300 
56x 
5600 

5800 
5800 
5700 
boo0 
6030 
5.800 
6200 
6200 
6200 
5150 
5100 
49900 
5000 
4900 

70 
80 
a6 
83 
62 
72 
n 
ai 

;2 
76 
75 
73 
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AIRLINX dIRcRAFT - E 

TAB-OFF cHAFacmsTIcs 

COP.FWTED ‘It ZERO KIND AND SPECIFICATION W,CSS WEIWI 

TABLE 32 

CEICAW, ILLINOIS -GEOGRP.PHICALALTI~VDE 6l4FFT 
ReBWUP hmh 

Test Altitude *1t1ttie 
%P 

mstancs at&-t to 
NO 

Unstick 
met met Unstick 50 Ft 100 Ft Sped 

u 850 26x 0914 674 2640 3450 58 
450 2zo 0927 850 67 

2; 450 2600 0914 8qb 3682 
105 

4G9 64 
0914 638 1980 2470 

iz 2: 
5s 

lcn 0.914 760 1920 2520 58 
5w ZOOI 0 932 X270 

E 
2315 2850 95 

2003 0 932 1212 2567 3l47 
:z 

86 
177 mm 0 932 1149 

:z 

2885 67 
2503 0 918 1430 :Ei 

2: 2603 
4253 71 

09u la2 2989 3926 78 
550 7.600 0914 

z 
2517 3499 71 

4oa 1600 0 947 E 
200 

2954 
z m 17M3 O9Q 790 2694 c 

201 403 1700 0942 525 
236 

3206 3747 
550 23w 0922 820 2815 3740 2; 

284 7m 2750 0 310 1200 3103 3920 a2 
266 7w 2603 0914 1073 
287 

3010 4100 71 
750 2503 0 9u 850 25m 3W6 65 
703 1803 0 938 XL70 

2: 650 
2-m 39969 74 

1800 0 938 751 
305 

1910 2560 
703 2400 0 920 

3ri 
935 2660 3710 2: 

703 2400 0 920 1475 3103 3820 79 

EURBANB, CALIFORNIA - GEO~PHICAL BLTIIZIDE 695 FT 

3w 703 2103 0 930 I250 
310 650 

3170 3820 78 
zoo0 0 932 lxio 

313 
2800 3660 76 

750 2600 0.9u 820 3270 4690 65 
314 700 n50 0910 lLcB 31.30 4220 79 
317 750 2603 09u WO 31x1 ~260 86 
320 650 2000 0 932 1250 26U 3521 73 

700 3050 0 900 1170 2640 
;2 $2 2 Tom 0 990 WO 3310 

E 1650 0 943 ll70 
z-i 650 

3316 4268 
2250 0 924 1490 Xl10 3570 2 

339 750 2100 0 930 13w 
22 

3790 73 
750 2103 0 930 1240 3761 

:z 
84 

850 2650 0 9ll 3337 
345 850 2603 0 414 z 
347 850 

3310 22 ;z 
2450 0920 lJ35 

349 
2054 3196 

7M 
71 

ll75 0.960 1344 
351 

2849 80 
750 1500 0 950 1250 

354 ml 
3l35 $+E 75 

2250 0924 1585 3166 
z 

I32 
355 803 2250 0924 
357 

1486 
:2i 2 Boo 21w 0 930 994 2457 

SALT LULE CITY, UTAH - I7EOCRAPRICAL ALTIRmE @20 FT 

448 37M 5wo 0842 2014 
750 :E 

Ti 
5000 0 842 

2 3900 
z 

z 
69 

56w 0 a25 4546 5695 n 

z(*) 39c0 
5600 0 825 1845 

E-2 
5x30 05 

woo 5600 0 825 1705 

i;i 

5480 90 
woo 6303 0 805 1900 3372 5696 83 

63W 0 805 1359 
499 

m4 5202 
z 

70 
5033 0 842 1526 

22 504 4300 0.861 1738 
505 

5824 z 
44x Cl360 2104 4539 5970 93 



-- - \"-.," u ,., 

SBLT LME ml-r, mm - GEoGeAFacfi ALTIm .yza3 Ft 
Pressure Density 

Test *ltltude *1titude Ez Distance start to 
NO DP 

Unstick 
Feet Feet DImtick 50 Ft 100 Ft Spsed 

50.3 3a40 4500 0 658 llbc 
509 

3374 76 
3950 5000 0 842 1753 5x7 Z al 
3950 5050 0 a40 1759 4298 6309 

21"; 
79 

3900 51m 0.838 1710 
513 

3211 39998 69 
3902 51w 0 838 2011 4850 6365 83 

515 (B) 3903 nw 0 838 1628 3805 48w 80 

AIRLING AIRCRRFT - E 

IAmINo cftARAcm1sTIcs 

COFLmCTm To zmc KLNT Am SPmLFSC&TION GK6s WEIGHT 

TAma 33 

BwsANK,ClLIFORKId -GBXRAPRICILLLTI"iVD8 695 FT 
Density mBt*nce Pram 

Test 
Glide Path Ratio 

Altit"de 1W' to 50' tm loo' to contact 100' to 
NO Feet 

100' ti 
contact contact 501 ?&mad contact 50' 

727 (2) 900 - - a4 - 
7&l 1603 2682 1838 ii4 El 
743 

26 8 169 
l&x 1979 ll% 823 79 19 6 

770 
16 4 

bm 2271 Y54 al7 73 22 7 
779 SL 

16 3 
2137 1329 BOB 73 21 4 

797 loot) 
16 2 

2174 1590 584 e-3 21 7 
855 1200 

11 7 
2122 XZ70 852 77 21 2 

882 1500 
17 0 

2659 15e.3 1071 72 
886 17CC 

266 21 4 
2253 1373 em 79 

g (2) 
225 

1400 
17 6 

z?Yi l34a 1499 86 28 0 
BOO 2395 

290 
1329 1066 67 

903 1400 
240 21 3 

2445 1785 660 
905 

24 5 
1700 

13 2 
2457 1850 607 z: 

910 
246 12 2 

2400 1710 690 - 
911 z 

13 8 
w7 1595 822 71 

914 
2; 16 4 

mm 2055 1345 710 76 
916 

20 b 
2547 

142 
1686 861 - 25 5 

E 
17 2 

920 (2) 2396 1550 846 70 24 0 
923 170 

16 9 
2760 2020 75 

l&CC 
ZJ6 

2345 
IA@ 

1432 % - 
,'2 

23 5 18 3 
1756 u55 501 80 

9@ 
17 6 

E 
10 0 

2058 1303 755 77 
947 

M.6 
3M30 

15 1 
1565 863 702 m 15 7 140 



FT mrm, TEXAS - flWZWfUCfiALTIlUllE680PT 

627 +550 +6W 0579 1322 36&b 
iz 

82 
632 + 510 +500 0 982 1703 
647 

3580 
+Ma +950 0.969 

653 
5255 z 

+6Ul +sm 0.97l Es % GO5 
+25u -700 1 on 1TE 4l.w 

2,' 
49QO 2 

+ 250 -703 1.077 1576 3040 3900 B8 
667 +240 -700 1 on m5 3042 3528 87 
668 +240 -700 LOST? 1618 
669 +240 -703 lo.7 1500 22 E 2 
670 + 230 -700 1 on 1790 
bn 

3243 39950 9-l 
+ZZ¶l -700 1.027 1455 2150 3142 82 

672 +220 -703 1027 u45 2570 BB 
674 + 240 -703 1027 15M 2590 $2 89 

BURBANK, C-OSNLA - (IEMBUL~CALALlTI'UOB 695 FT 

ns + 710 +1750 0940 UO - 72 
+7m +2500 0 918 1570 3G3 - 86 

:z +690 + 27x0 0926 l322 - 75 
338 +77C +2250 092: 1730 3360 1 
350 +760 +15m 0950 1525 - - FT 



TAElJs 35 
I 

HI= Flm.0. cAILFormA - GECG 
R*B- Density 

Teat *1titud* Altitude 

al 

T 

1262 I.20 500 

FIP Dietance 
umt Ck 

lcm 1070 

I= 0 993 1010 
0995 1020 
0595 930 

1555 
:z lqw 

?mcALALTImm93 FT 
I 

start to onstick 
50 Ft Sped 

in0 67 
1650 83 
les0 62 
l&0 
- 9", 
- 92 

910 6w 
1no 980 
lc.30 690 
1560 lZ20 
1620 1034 
lbsb 987 
17CC 892 
1639 792 
2572 1526 

com.Ecmll To zmo NIMD AND SmIFICATION GROSS rnCHT 

TAmI 37 

Glide Path Ratio 
100' to loo t 
contact 50' 

- 
2; 61 58 
10 8 
15 6 z: 
1% 2 15 7 
169 14 0 
17 0 16 2 
16 4 16 9 
25 7 20 9 

CSICAGO, ILLINOIS - clBXF.A~CALALTITOOE 6lLFI 
Pressure Lhmtty 

Test Altitlde Altitude pnp mstance start to "".StiCk 
NO Feet Feet "nstlck 50 Ft loo pt Speed 

i 6" + S50 + 2800 0909 16% 3800 04 
+ 850 +ZiW 0 910 1660 3880 

2z 
BE 

6 + 850 + 2600 0 913 1820 3244 37-70 90 
10 + 650 +27CC 0 910 1670 3730 4980 
13 + 850 +2X0 0 910 1775 3040 4460 



___.. -- ____ -__ -.--..--..- .-.__--- -_ 
Pressure nens1ty Distance start tc unstick 

Test Altitude Altitude %P Unstick 50 Ft loo Ft Speed 
NO Feet Feet 

11 +a50 c25w 0 910 1660 3550 
15 $2G + 650 +25cc 0 916 3295 z 
79 +45O + 2300 0 923 iI% 5570 78 

+ 450 + 2303 0 923 ll5o % - 
9"8 

73 
+ 450 +ZboO 0 913 1340 - 78 

118 + 500 + 2000 0 932 1750 4420 - 96 
124 + 500 + 22M 0926 1365 - - 93 
130 + 500 + 24m o9m lb3c - 
131 + 500 +2Lw 0920 l%oO 3G 2 
132 +500 + 1900 0 936 1478 - - 
134 

6-3 
+ 500 +19X 0 936 1195 - - 

136 + 500 +19X 0936 1200 - - 
l37 

z 
+500 +1903 0936 us0 - 

148 + 550 + 2600 0 913 llx - zs4o 3720 z 
155 + 550 +%a0 0 913 m5 3635 
157 

4295 92 
+600 + 2500 0 91% 1600 Lo30 

15% 
5010 90 

+603 + 2503 0 918 2040 LOB0 
159 

5400 100 
+bOO +25m 0.918 1810 43%o 5670 86 

162 +600 +25CQ 0 91% 1530 4020 5740 100 
163 +bCQ +25w 0 918 1570 4430 

LL 

5940 92 
164 tboo +25cO 0 918 1534 w70 4760 66 
172 +550 +mo 0 926 3020 5540 6660 
174 

ll3 
+550 + 2600 0 913 1935 45w 

175 
556Q 95 

+55o +%@I 0 913 2100 - 
182 

101 
+550 + 2603 0 913 17lO %z - 85 

185 +403 + l400 0 952 l321 3940 5250 87 
189 +400 +LW 0 952 2320 
193 

89 
+4m +15w 0950 1814 3;;s $2 60 

196 +4m +lbOO 0 947 13BO 5EYl 81 
203 +45o +15cQ 0 950 U6E 2928 4300 92 

BIBBANK, CALIFORNIA - GK!3EFtAPHICAL liLTITUDB 695 3-7 

281 +700 +2800 0909 3390 4510 86 
282 +7w +2750 0 910 z 3080 - a7 
289 + 000 +2600 0.913 1574 3160 4725 96 

+!300 +2m 0 909 1660 3050 
2Y 

3670 100 
+750 + 21co 0929 l9%4 

ztz 395 
5830 94 

+750 +2W 0 920 l390 3915 83 
298 +gCC +zlw 0 929 46 2.571 5091 7-i 

+750 + 22c"o 0926 1412 2660 
;E 

3353 86 
+750 +2600 0 913 2200 3440 4165 98 

325 +750 +2803 0909 1630 3120 
337 

3420 90 
+750 +2WC 09C9 1585 3279 4165 
+ BOO + 2600 0 913 1775 4055 .@3o 2 

:z +650 +27CC 0 910 ll92 29qo 4ow 78 

SALT LAKE CITY, "WI - GEOrnFHICAL ALTITUDE 4220 FT 

4.e 
E 

6300 0 805 2690 - 104 
490-A 5500 0 829 2225 5350 6u0 
492 6250 

96 
41w 0 805 2820 6450 _- 

i95 
99 

WOO 6400 0 802 3380 - - l(w 
497 4150 4850 0 847 2580 5185 6730 103 
503 3800 OOO 0 861 2960 4?W 5830 _1 
506 3825 44m 0 859 2545 5450 6230 ;i 

3950 471x) 0 84% 2040 5870 - 
:z (1 

I 

92 
5000 0 a40 1940 5450 - 

510 (3 :E 5000 0 840 2710 4930 6530 ,"i 
3925 51cc 0 83% 2645 6275 

;; (1) 
7510 102 

3925 5100 0 838 2600 7103 7570 106 
5600 0 825 2295 5090 - 

~I? 
99 

519 5550 0 en 2710 5625 - 105 
524 w)w 5600 0 ti5 2470 6050 - 94 



LL, 

TAEILE 37 (mnt'd 3) 

C-.N-fOmG -GEOCXkRIICALUTITTlOE 6145 FT 
Pmssure Density 

rest li1tittie Altltnie 
%P Distance start to "IWtlCk 

NO Feet met Unstick 50 Ft 1w Ft Sped 

536 +6050 +8100 0 754 2660 7020 91w 90 
538 +6050 +a00 0 754 50 5250 7085 106 
540 +6050 +8100 0 754 2230 5650 8060 101 

:z +6050 +6050 +8100 + mw 0 o 754 758 z: 6620 5930 r74o 7350 101 98 
5# 16050 +&XX 0758 2510 6280 7880 99 
550 +6000 +64w 0 802 2M5 6403 7250 88 
552 +6OW +6@0 0 802 2560 5350 6500 96 

$6" +boW +601X +64x +6700 0 0 794 802 3no 2500 44X 5710 6ooO 69Bo 116 109 
558 +bmo +6700 0794 2910 5070 6180 1w 
560 +59bO +6700 0 794 2650 4850 6160 1w 
562 +5950 +6?w 0794 mbo 5160 6200 105 
564 15950 +6700 0 794 2620 6230 1Oq 
566 +5950 +6?m 0 794 3030 g;: 6510 ll0 
568 +595o +69m 0 789 3480 6W 105 
570 +5950 +69w 0789 2230 5050 6250 93 
572 +5950 +69C'J 0 789 2340 5320 9l30 103 
574 15950 +6903 0789 23M 5250 54Bo 108 
576 t-5950 +6903 0 789 2795 4270 5480 110 
580 +5950 +7cco 0 787 2270 5375 6750 lo2 
582 +59m +62m 0 508 1976 5130 5876 

$6" '5900 t-5900 +6X0 +62CC 0 0808 BOB 1985 2350 4560 5120 E ;i 91 
588 t-5900 +b2m 0 808 n90 4930 6170 110 
590 +5900 f62CQ 0 008 2664 55m 6965 101 
592 +59cQ f6200 0 808 2345 5340 
$6" +59m +5900 +66Gc f6200 0 0 757 005 2300 7270 5510 5510 

:% la, 
6350 96 

6W t-5900 c&o0 0 797 2llO 5390 7120 ;; 
602 +5900 +66cc 0 797 1967 4700 
604 +59m +noo 07E 2620 5725 

6440 L 95 
6930 108 

606 *5900 t7100 0 n9 2535 530 6280 ll3 

2: t-5900 +5930 +7100 +7400 0 0779 775 2560 19% 5800 5960 6960 69% 114 90 

FORT mPm, TEXAS - GEoGPLAPxICAL AImmE 6% FI 

625 600 6~0 0 962 1320 3912 52% 81 
i", 2: 1000 703 0 0 975 967 1640 2245 3490 4435 bO30 4150 96 69 

661 400 4x 0 987 1400 2854 3988 76 

CHICAGO, ILLINOIS -GEOW.APHICALkLTI~E 614~1 
Density 

Tsst Altitude loo to COVCZ3Ot 
NO Feet contact contact 50' Speed contact 50' 

22 (2) llw 1780 757 1023 72 3 17 8 20 46 
23 1100 lcri3 484 589 81 5 10 7 ll 78 
21 1lK 15‘5 931 6lL 02 5 755 12x 



TANIE 38 (Cmt'd 2) 

660 w x)59 l351 708 61 142 
067 16W 1829 l308 78 

z," 
10 4 

881 17w 2099 1553 
2 

78 21.0 10 9 

i$ 2% zcco 1797 3339 2353 1634 I273 ?103 I236 :z ii 18 23.5 33 0 4 z 

837 1400 2568 722 646 78 25.7 2; 

Liz Ez 19% (1) 

z 1795 

1398 lll9 578 538 n 85 17 19 4 0 lo8 ~6 

Et 1603 lml 1521 539 
T2 1800 2 

iE 

2454 1684 

EZ 

:z 617 
78 82 206 18.0 lo.e 11 0 
79 :6" ?3 15 12.3 8 

907 mm 93E z 26-e 18 8 

;; (2) I.603 2030 1923 

s-z 

1725 1538 E 74 63 19.2 24.9 120 19.1 
91e xxx) 

22 564 
18.8 ll3 

919 llw Zlsl 45% z 21.5 92 

925 iz w4 1514 620 67 21.3 
;a$ (2) 2% 621 lml 2084 

i% 
74 8% 20.8 287 

z: 
89 

928 UW 1953 1340 0 19 5 12.2 

FORT mlm, 75LAs - GmoaAPmcAI ALTIlTm bso FT. 

i;i 600 
2 

- - - - - 75 75 0 0 - - - - 
638 - - - 76 0 - - 
640 70 - - - 76 0 - - 

:z 603 
E 

- - - - - - i-30 67 o - - - - 
650 - - - 76.0 - - 
652 

E 
- - 660 - - 

655 - - - 72 0 - - 
659 llcc - - 72.0 - - 

t325 33w 2353 1728 625 86 23 5 12.5 
t3n 3400 2729 m 649 80 13 0 
t3z9 303 z 1935 472 78 94 
1331 E 16cl 855 92 

$2; 

17.1 

t333 661 89 L336 3300 zzl 730 7-i 23 z-2 

, 

, 



L 

TABIB 38 (Cant'd 3) 

CPEEN~,HI~&~NG -oESRAPHtCALALTIlULIE 6l45 FT 
Dermty Distance From Glid Path Ratio 

rest Altitude loo' to 50' to 100~ to contact 103 to 103' ts 
Na Feet contact contact 50' Sped contact 50' 

527 7m - - - 95 3 - -- 
529 7800 - - 94 2 - - 
531 7803 - - - 94 7 - - 
533 7800 - - - 102 2 - - 
535 8W.X - - - 891 - 
537 em0 - - - 104 0 - - 
539 8cco - - - 83 2 - - 
541 Bam - - - 83 2 - - 
543 Em0 -- - - 95 0 - - 
545 - - - 94 0 __ 
551 iE?G - - -_ 92 6 - - 
553 6400 - - - 92 7 - - 
555 6433 - - - - - 

557 6700 - - _- g"o - - 
559 67M) - - - 94 5 - - 
561 67W - - 91 4 - - 
563 6700 - - 94 6 - - 
565 67co - - _- 910 - 
567 6700 - - - 894 - - 
569 - - - 93 5 __ - 

E2 - - _- 97 0 - - 
:Ti 6800 - - 97 2 - - 
575 6800 - - - 97 5 - - 

7m - - - 972 __ - 
z 70x _- - - 94 2 _- - 
581 -- - - 993 - - 
583 Ei - - - 61 0 - - 
585 6300 - - - 897 - - 
507 6200 -- - __ 975 - - 
5B9 6XC -- - - 

;: 2 
- - 

591 bxn - - - - - 
593 6203 - - - 95 5 - - 
595 6703 - - - 88 0 - 
597 7000 - - - 97 0 - - 
599 6700 - - - 90 0 - - 
601 67W - - - 90 5 - 
603 6&X - - - 107 8 - - 
605 - - - 860 - - 
o(ri Ei - - - 101 0 - - 

74m - __ - 94 7 - - 
2 74M - - - 94 0 - - 
613 7400 - - 695 - - 
615 7400 r- - - 90 5 - - 
617 74Co - - - 885 - - 
619 7400 - - - 88 5 - - 
621 7500 - - - 85 0 - - 



AmLINEhIRcRAF‘-H 

BLUUI L4ND1N0 CHmACTmISTICS 

TPBE REcORas IERR OBTAINED EX IANDING ON IXE OAKLAND EEU WITH IRE PIIDT "NDEE 

m HOOD KxCEF-7 As NOTED 

TABLE 39 

1 
,cALII 
ensity 
1titld.l 
Feet 

rIA - OElJ~CBL A ?om 
T 

ITmE93FI .LLT 
T 

- 

Test 
No 

1339 
1340 
1341 
u42 
l343 
1344 
1345 
1347 
U@ 
13494 
135m 
135x 
1353 
1354 

% 
1357 
1358 
1359 
1360 
U61 
lx2 
1363: 
136k 
1367 
1368 
1x9 
l370 
1371 
1372 
1375 

-6x 
- 5w 
- 6m 
-600 
- 550 
- 550 
- 550 
- 800 
-1050 
-1050 
- 9co 
-loo0 
- 700 
- 700 
- 7w 
- 550 
- 700 
- 700 
- 700 
- 700 
- 700 
- 650 
- 600 

I= 

- Loo 
- 400 
- 400 
- 400 
-qw 
-400 

.at to c 
-103’ lit 

5250 
6740 
6990 
5680 
6170 
5420 
4780 
5535 
4060 

$73: 
5490 

2;: 
5645 
5500 
6280 
4050 
5w 
4505 
5565 
5580 
52w 
5985 

2385 
3325 
3300 
3290 
2150 

E 
3400 
Us0 
4560 
3810 
3490 
2370 
3180 
3660 
2420 
%M 
X90 
3290 
2890 
390 
29% 
3390 
3710 
254a 
2670 
3190 
3530 
3370 
3590 
3155 

m 
lm’ - 
- 
- 
- 

7030 
53e5 
7880 
3160 

- 
- 
- 

@GO 
- 
- 

6&l 

- 
- 
- 

- 
- 
- 
- 
- 
_- 
- 
- 
- 

955c 

;o 
50' - - 
- 
- 
- 

i190 
us 
i660 
i930 
- 
- 
- 
- 

,170 
- 
- 

1660 
- 
- 
-- 

_- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

5723 

from 
ontact 
- 
- 
- 

19co 
3265 
240 
2300 

- 
- 
- 

2680 
- 
- 

2240 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
__ 

- 

3565 

: 
90 
97 
92 
75 
69 

104 

2 
a9 

104 
81 

;z 

2 
88 
94 
91 

$ 
95 
9e 

103 
laj 
106 
loo 
103 

97 

52 911 
53 3 
53 5 
51 3 
51.2 
54 7 
58 6 
52 5 
67 4 
69 9 
56 8 
61.7 
54 2 
47 6 

22 
49 7 
52 8 
54.9 
53 211 

:2 : 
55.0 
62 8 
40 5 
51 4 
45 1 

:: i 
52 0 
59 9 

47.811 
66.6 
66 0 
65 8 
430 
65 4 
72 6 
68 0 
696 
91 2 
76 2 
69 8 

2; 2 
73 2 
484 
52 4 
61 6 
65 0 
57 8 : 
79 8 
59 8 
61 8 
74 3 
50.6 
57 4 
63 B 
70 6 
67 4 
71 8 
63 1 

400 

2: 
59 4 

;: 
37 0 

$2 

:; i 
43 0 
32 0 
37.5 
448 
47 0 
51 8 

2601 
n5 
53 2 
423 
51 4 
30 2 
45 4 

OROum ROLL cmRAcTmIsTIc8 



131 

TABl.5 40 (Cont'd 2) 

Test Alrplans Speed at Wound 
NO Des1gnnatmn Type contact Roll 

l2ll B Private 886 
1212 B Private :; 1053 
1213 B PITvats 57 ills 
1211, B PT1vate 56 00-3 
1215 E Private 1108 
1216 B Private 22 9.48 
1217 B Private 48 740 
1218 B ti1uate 53 

2 u43 B PTivate 59 
1245 B Private 53 1380 
u47 B Rlvate 710 
1249 E Rlvate :: 795 
1251 B Private 1200 
1253 B PrLwxte :: i220 

B Rlvate 53 log5 
zz E PlTvate 58 1240 
1297 B Private 57 1152 
1299 8 Private 1250 
1300 B Pr1vats 2; 1150 
1301 B PlTvate 66 1912 
i302 B Pl-ivat~ 61 1532 
1303 B PT1vate 65 13&Q 
1304 B Pnvate 53 1036 

l% 
B Pnvate 1485 
B Pnwte z ma 

WC0 B PlYvats 56 1242 
1308 B PT1vats 60 1005 
1309 B Private 63 17co 
1310 R pr1vata 56 1090 
1311 B private 1003 
1312 B Private :2 1032 
1313 B private 53 1115 
1314 B R1vate 
1315 B PI-lvxte :: FO 
1316 B Riwate 1100 
1317 B R1uate :: u70 
13x3 B PT1Tat.C 56 990 
1319 B Private 56 ll20 
1320 B Rlvate 070 
1321 B Rlm.te :: 1360 
450 D lurune 96 1835 
451 D AirlilY? 90 1465 
458 D Arrllne 105 1955 
459 D kI\irllE ll1 
486 D 

2435 
AIrline 95 1922 

1196 G tiline 75 2145 
1236 (1) 0 iurllne 68 1600 
1237 0 hll-llne 73 1200 
1239 G AU-line 78 1210 
1255 G AirlilE 81 u6B 
1259 0 Alrllne 79 1230 
1261 G hrline 82 1361 
1263 0 Alrllne 76 
13L2 H 

972 
hrline 90 1900 

134L H Airline 92 2410 
1345 H All-li"B 75 2300 
1351 H Au-line e-0 2680 
1356 H Au-line 92 2240 



- 

6-15-31 
6-22-31 
7-l-37 
7-8-37 
l-15-37 
7-22-37 
8-l-37 
a-5-37 
8-15-37 
S-22-37 
9-l-37 
92-37 
9-15-37 
9-22-37 

10-I-37 
10-8-37 
10-15-37 
10-22-37 
11-l-37 
11-8-37 
11-15-37 
n-22-37 
12-l-37 
124-37 
12-15-31 
U-22-37 

l-1-37 
l-8-38 
l-15-38 
l-22-38 
2-l-36 
S-38 
2-15-38 
2-22-x 
3-1-38 
3-a-38 
3-15-38 
3-Z-38 
4-l-38 
4-3-38 
4-15-38 
4-22-38 
5-l-38 
5-a-35 
5-15-38 
5-22-38 
6-l-36 
6-8-38 
6-15-38 
6-22-38 
7-l-38 
74-38 
7-15-38 
7-22-38 
8-l-38 

6-21-37 
6-30-37 
7-7-37 
7-U-37 
l-21-37 
7-31-37 
a-1-37 
8-U-37 
S-21-37 
e-31-37 
9-7-37 
9-11-37 
9-21-37 
9-30-37 

10-7-37 
10-u-37 
10-21-37 
10-31-37 
u-7-37 
11-u-37 
11-21-37 
11-30-37 
u-7-37 
u-u-37 
U-21-37 
U-31-37 

l-7-38 
l-U-78 

3-7-38 
7-U-18 

5-21-38 
5-31-38 
6-7-38 

;1;z3; 3 
6-30-S 
7-7-38 
7-u-38 
7-21-38 

29 01 
29 01 
23 95 

29 00 
28 98 
29= 
29 16 
29 09 
29a9 
29 12 
~5 16 
a 15 
29 17 
29 12 

29 17 
29% 
2900 
29 10 
29 03 
29 08 
29 16 
28 88 
29 10 

al4 
29 10 
29 02 
29.04 

29 18 
29 18 
al4 
29 02 
29 02 
29 00 
29 15 
29 14 
29 10 
29 06 
29 11 

24 10 
29 30 
29 30 
29 W 
23 10 
29 22 
28 88 
29 22 
i-9 20 
a 05 
29 20 
29 16 
a 13 

s2: 
29 10 
29 10 
2912 
2912 
29le 
2908 
23 00 
29l4 
29 1.3 
24 10 
29.06 
29.05 

2700 
2300 
2900 

z 
20x 
2400 
2000 
2300 
3100 
2750 
,200 
3m 
2500 
2300 
2450 
2350 
1800 

+1500 
1650 
1600 
xi50 
2100 
1500 
1950 
1600 
1700 
2200 
1403 
1950 
l4m 

go0 
1200 
1600 
1250 

1500 
1500 
1750 
1950 
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lama L+l ,bYLIVU L, 

PsricdOf 

AIFm3F.T Cheyenne, rromins 

6-15-37 6-21-37 23 85 24 o5 90° +91w 6150 
6-22-37 6-X-37 23.92 23.95 91° +9350 
7-1-37 7-e-37 24.00 24% 91D +9m 2% 
7-8-37 7-U-37 23 93 ss- +ea50 6a.o 
7-15-37 7-21-37 2400 2 F6 92" +92m Mxx 
7-z-37 7-31-37 24 10 24 10 9z0 +9150 59w 
a-l-37 E-7-37 24.03 93" +9250 boo0 
a-3-37 S-14-37 2: 95O +95cQ 6060 
e-15-37 S-21-37 23.95 zi 89" +9m 6050 
8-27-37 8-31-37 23 90 23 93 ;;I +94Do 6lW 
9-l-37 i-7-37 2400 24 10 +92x boo0 
9-S-37 9-u-n 24 03 24 04 a51 +SSM3 5s-70 
9-15-37 9-21-37 23.90 n 94 +92x 6100 
9-22-37 9-30-3-T 23.84 23 90 $ +a550 6140 
o-l-37 m-7-37 23 70 74- +83cc 6280 
o-s-37 lo-l.447 24.05 2% n" +&XW3 5950 
O-15-37 lWl-37 23 55 23 65 59" +moo 6500 
.0-P-37 u-31-37 23 92 78" +s5w 6080 
l-l-37 11-7-n 23 60 %b": o +76m 6410 
l-a-37 n-u-77 2366 23 80 3 +7650 6360 
l-15-37 11-21-37 23.50 23 90 48" +6750 W30 
l-22-37 11-30-n 23.62 7.3 70 62" +7m 6410 
z-1-37 12-7-3-l 23 70 23.90 0 +7m 6280 
2837 12-14-37 23.55 23.70 2s + 7800 6500 
2-15-37 12-21-37 23.74 23 78 3T +6300 

2: 2-22-37 12-31-37 23.44 23.80 51" +7050 
l-l-38 l-7-38 23 78 23 83 480 +6850 6260 
l-3-38 l-14-30 23 55 23 92 531 +7m 

FE l-15-38 l-21-38 2340 23 78 +&GO 
l-22-38 l-31-36 23.60 23 82 

z. 
+6a50 6410 

2-l-38 Z-7-38 23.60 23.72 530 +7m 609 
24-38 2-14-38 23.58 23 59 +7550 6480 
2-15-3s Z-21-38 23.75 23 82 z. +6500 6250 
2-22-38 Z-28-38 23.90 24 30 601 +70m 6080 
3-l-38 3-7-38 23.46 23 54 +7500 6600 
3-S-38 3-14-38 23 60 23 67 2 + 7850 6410 
3-15-38 3-22-38 23.46 

zz 63" 
+a2Mi 6600 

3-z-38 3-31-38 23 22 58 +T?oO 6870 
4-l-38 4-7-3s 23 44 n 47 53" +7m 66w 
La38 4-l-4-30 23 58 23 58 70' +8550 6480 
4-15-3s 4-21-38 23.77 23 92 

2' 
+ 8250 6260 

4-22-38 4-30-38 23 67 23 60 +8750 6360 
5-l-38 5-7-38 23 52 23.55 67" +8&Q 6510 
5-e-38 5-l-4-38 23 78 2386 68' + 8100 62-W 
5-15-38 5-21-38 a58 23 62 70" ts500 6~30 
5-22-38 5-31-3s 23.86 23 BB 84O +9050 6160 
6-l-38 c-7-38 

"u-2 
23 97 80' +a600 z 

6-a-38 6-U-38 23 72 76" +87X 
6-15-3s 6-21-38 23 78 23.Bz BL- +9003 6260 



TABU 4l (Cont'd 3) 

*mPJRTI aat Lake city, Utah 

6-15-37 6-21-37 25 45 25 45 909 +443o 
6-22-37 6-30-37 25.48 25 X loo0 +4370 
7-l-37 7-7-37 25.58 25.67 lOlD 7600 +4300 
74-37 7-14-37 25.80 25 66 880 6950 +4250 
7-15-37 7-21-37 25.63 25 74 U)4* Y-750 +4230 
7-22-37 7-31-37 25.54 25 76 7250 +4330 
a-1-37 a-7-37 25.64 25.76 

2: 
7250 +&?20 

a-8-37 a-14-37 25.56 25.68 104. 7EW +/+230 
e-15-37 a-21-37 25 69 25.74 9a0 74w f4160 
s-22-37 a-31-37 25.G 25 50 7350 +4m 
9-l-37 9-7-37 25.60 25.60 g: 6950 +4270 
94-37 9-l&37 25 72 25 75 7030 +4l30 
9-15-37 9-21-37 25.40 25 55 

E- 0 
7450 +4480 

9-22-37 9-3o-37 25 53 25.54 
10-1-37 10-7-37 25.45 25 52 3 

67M) +4340 
67M) +wo 

10-c-37 lo-l4-37 25 58 25 73 . 
2: 

6ooO +4m 
m-15-37 10-21-37 25.50 25.50 5450 +43Bo 
U-22-37 10-31-37 25 64 25.65 5500 +4220 
11-l-37 11-7-37 25 46 25 55 5550 +4&a 
11-S-37 ll-14-37 25 39 25.42 ;; 0 5800 +4490 
11-15-37 n-21-37 25 47 25 47 5oD +4400 
ll-22-37 11-30-37 25 54 25 54 52' 

s 
+4330 

12-l-37 12-7-n 25 56 25 82 46: 4050 +4.x0 
12-8-37 lz-14-37 25 42 25 44 

3 
5050 +4460 

12-15-37 12-21-37 25 S-2 25.88 3750 +4cuo 
U-22-37 12-31-37 25 20 25 20 40° 4450 +&W 
l-l-36 l-7-38 25 65 25 86 4200 +&x210 
i-3-38 l-14-38 25 45 25 70 

@I 
5050 +4430 

i-15-38 l-21-38 25 48 25 51 45w +w 
l-22-38 l-31-38 25 32 25 46 

2: 

2-l-38 Z-7-38 25 40 25 50 
2-8-38 Z-14-38 25 20 25 36 

;: 

5250 f4550 

4650 =.% 
Z-15-38 2-21-3s 25 67 25 60 37a :g +4x0 
Z-22-38 2-28-38 25 58 25 80 57: 

if% 
+4290 

3-l-38 3-7-38 25 18 25 30 +4700 

3-a-3E 3-U-38 25 29 25.64 

23 
+45m 

3-15-38 3-21-3s 25 08 25 OS 64' Ei +4a30 
;:ff;; 3-31-3s 4-7-38 25 25 20 25 25 25 20 52 5100 5100 +4620 +46Bo 

4-8-38 4-14-3s 25 35 25 52 

z$ L) 

5050 +4525 
4-15-38 4-21-38 25 60 25 70 750 kcc +4.270 
4-22-38 4-30-38 25 36 25 42 65~x3 +4510 
54.38 5-7-38 25 37 25 62 

77: 
+49m +4510 

5-a-38 5-u-38 25 38 25 71 2 6200 +4500 



l35 

TABLE 41 (Cmt'd 4) 

5-15-38 5-21-38 25 42 25 70 61' 5153 +4460 
5x2-38 5-31-36 25 46 25 54 she 6950 +444C 
6-l-38 6-7-38 25 38 25 70 93O 

04O 
7100 +4wo 

6-S-38 6-u-38 25 58 25 67 6550 +mo 
6-15-38 6-21-38 25 4l 25 46 87O 7wo +4470 
6-22-35 6-30-38 25 52 25 56 7300 +4360 
7-l-38 7-7-36 25 50 25 80 6450 +wm 
7-s-38 7-14-38 25 65 25 66 

92; :i" 
6750 +L210 

7-15-38 7-21-38 25 74 25 77 9L0 7000 +4080 
7-22-38 7-31-38 25 58 25 60 96' 

93O 
7450 +43Oc 

S-l-38 E-7-38 25 61 25 62 7250 +4= 
6-a-38 8-14-38 25 50 25 50 9o" 7250 t43aO 
E-15-38 8-21-38 25 52 25 55 6950 +4360 
S-22-38 E-31-38 25 65 25 82 

87: 
6800 +4210 

9-l-38 9-7-30 25 51 25 56 % 7050 t4370 
9-3-38 9-l-38 25 70 25 70 78 

d 
63W +w50 

9-15-3s 9-21-38 25 72 25 74 6600 +4110 
9-22-38 9-30-38 25 72 25 72 86' 6650 +4llo 


