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ICAO 

STANDARD s. t. CONDITIONS: 

'."".,utu,. :: 15·C ("·F) 
',.nure = 29.921 1ft. H, (2116.216 PI" 
Defttity = .0023769 .lu"/cu It 
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STANDARD ATMOSPHERE TABLE 
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CONVERSION FACTORS: 

1 I ... H, = 70.727,..., 
11ft. = 0.49116,.; 
1 ICftut = 1.151 ",ph 

Speed of .ouftd = 1116." 'PI (661.7 .... 0 .. ) llCftot = ......... 

Dens;/y 
I T em,e,.tdu,.e S,eetl 01 p,.essur-e 

AililJUie R",;'o Sou"tI p,.esJure R"t;o 
Fed IT v;- ·e ·F ( K"otJ) I". Hg , 

0 1.000 1.0000 15.000 59.000 661.7 29.921 1.0000 
1000 .9711 1.0148 13.019 55.434 659.5 28.856 .9644 
2000 .9428 1.0299 11.038 51.868 657.2 27.821 .9298 
3000 .9151 1.0454 9.056 48.302 654.9 26.817 .8962 
4000 .8881 1.0611 7.076 44.735 652.6 25.842 .8637 
5000 .8617 1.0773 5.094 41.169 650.3 24.896 .8320 

6000 .8359 1.0938 3.113 37.603 648.7 23.978 .8014 
~OOO .8106 1.1107 1.132 34.037 645.6 23.088 .7716 
8000 .7860 1.1279 - 0.850 30.471 643.3 22.225 .7428 
9Odo .7620 1.1456 - 2.831 26.905 640.9 21.388 .7148 

10.000 .7385 1.1637 - 4.812 23.338 638.6 20.577 .6877 
• 

11,000 .7155 1.1822 - 6.793 19.772 636.2 19.791 .6614 
12,000 .6932 1.2011 - 8.774 16.206 633.9 19.029 .6360 
13,000 .6713 1.2205 -10.756 12.640 631.5 18.292 .6113 
14,000 .6500 1.2403 -12.737 9.074 629.0 17.577 .5875 
15.000 .6292 1.2606 -14.718 5.508 626.6 16.886 .5643 

16.000 .6090 1.2815 -16.699 1.941 624.2 16.216 .5420 
17.000 .5892 1.3028 -18.680 - 1.625 621.8 15.569 .5203 
18.000 .5699 1.3246 -20.662 - 5.191 619.4 14.942 .4994 
19.000 .5511 1.3470 -22.643 - 8.757 617.0 14.336 .4791 
20.000 .5328 1.3700 -24.624 -12.323 614.6 13.750 .4595 

21,000 .5150 1.3935 -26.605 -15.889 612.1 13.184 .4406 
22.000 .4976 1.4176 -28.587 -19.456 609.6 12.636 .4223 
23.000 .4800 1.4424 -30.568 -23.022 607.1 12.\07 .4046 
24.000 .4642 1.4678 -32.549 -26.588 604.6 11.597 .3876 
25.000 .4481 1.4938 -34.530 -30.154 602.1 11.103 .3711 

26,000 .4325 1.5206 -36.511 -33.720 599.6 10.627 .3552 
27,000 .4173 1.5480 -38.492 -37.286 597.1 10.168 .3398 
28,000 04025 1.5762 -40.474 -40.852 594.6 9.725 3250 
29,000 .3881 1.6052 -42.455 -44.419 592.1 9.297 .3107 
30,000 .3741 1.6349 -44.436 -47.985 589.5 8.885 .2970 

31,000 .3605 -46,417 -51.551 586.9 8,488 .2837 
32,000 .3473 1.6968 -48.398 -55.117 584,4 8.106 .2709 
H,OOO .3345 1.7291 -5D.379 -58.683 5818 7.737 .2586 
34,000 .3220 1.7623 -52.361 -62.249 579.2 7.382 .2467 
35,000 .3099 1.7964 -54.342 -65.816 576.6 7.041 .2353 

36.000 .2981 1.8315 -56.323 -69.382 574.0 6.712 .2243 
36,089 .2971 1.8347 -56.500 -69.700 573.7 6.683 .2234 
37,000 .2843 1.8753 -56.500 -69.700 573.7 6.397 .2138 
38.000 .2710 1.9209 -56.500 -69,700 573.7 6.097 .2038 
39,000 .2583 1.9677 -56.500 -69.700 573.7 5.811 .1942 
40.000 .2462 2.0155 -56.500 -69.700 573.7 5.B8 .1851 

41,000 .2346 2.0645 -56.500 -69.700 573.7 5.278 .17(,4 
42,000 .2236 2.1148 -56.500 -69.700 573.7 5.030 .1681 
43.000 .2131 2.1662 -56.500 -69.700 573.7 4.794 .1(102 
44.000 .2031 2.2189 -56.500 -69.700 573.7 4.569 .1527 
45.000 .1936 2.2728 -56.500 -69.700 573.7 4.355 .1455 

F I,,,,. A'.5. 'tAO Sfanclorcl Afmo.,It.,. T06/. (SIt •• f , 012). 



o· 
Altiltul~ I --

Feet ,,/(i 

100 1.0015 
200 1.00.:!9 . 
300 1.0044 
400 1.0059 
500 1.0074 

o 600 1.0088 
700 1.0103 
800 1.01 18 
900 1.0133 

1000 1.0148 
1100 1.0163 
1200 1.0178 
1300 1.0193 
1400 1.0208 
1500 1.0223 
1600 1.0238 
1700 1.0253 
1800 1.0269 
1900 1.0284 
2000 1.0299 
2100 1.0314 

o 2200 1.0330 
2300 1.0345 
2400 1.0360 
2500 1.0376 

I 

2600 1.0391 
2700 1.0407 
2800 1.0422 
2900 1.0438 
3000 1.0454 
3100 1.0469 
3200 1.0485 
3300 1.0501 
3400 1.0516 
3500 1.0532 
3600 1.0548 
3700 1.0564 
3800 1.0580 
3900 1.0595 
4000 1.0611 
4100 1.0627 
4200 1.0643 
4300 1.0659 
4400 1.0676 
4500 1.0692 
4600 1.0708 
4700 1.0724 
4800 1.0740 
4900 1.0757 
5000 1.0773 
5100 1.0789 
5200 1.0806 
5300 1.0822 

o 5400 1.0838 
5500 1.0855 
5600 1.0871 
5700 1.0888 
5800 1.0905 
5900 1.0921 
6000 1.0938 

IIIB RII(RICR 
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FLIGI-IT MANUAL 
ICAO STANDARD ATMOSPHERE TABLE 

ALmUDE IN l00-FOOT INCIEMENTS AND 
I 

vii 
Altiltul(! 1 Altittul(! I Altittule 1 --- - ---

Feet V(T Feet \,0- Feet VO-
6100 1.0955 12,100 1.2030 18,100 1.3269 
6200 1.0971 12,200 1.2049 18.200 L3291 
6.\00 1.0988 12.300 1.2069 18.300 1.3313 
6400 1.1005 12.400 1.2088 18.400 1.3335 
6500 1.1022 12,500 1.2107 18,500 1.3358 

6600 1.1039 12.600 1.2127 18,600 1.3380 

6700 I.l056 12,700 1.2146 18,700 1.3403 
6800 1.1073 12,800 1.2166 18,800 1.3425 

6900 1.1090 12,900 1.2185 18.900 1.3448 

7000 1.1107 13,000 1.2205 19.000 1.3470 
7100 1.1124 13,100 1.2224 19.100 1.3493 
7200 1.1141 13,200 1.2244 19,200 1.3516 
7300 1.1158 13,300 1.2264 19,300 L3539 
7400 1.1175 13,400 1.2284 19,400 1.3561 
7500 1.1193 1\,500 1,2303 19,500 1.3584 
7600 . 1.1210 13.600 1.2323 19,600 1.3607 
7700 1.1227 13.700 1.2343 19,700 1.3630 
7800 1.1245 13.800 1.2363 19.800 1.3653 
7900 . 1.1262 13,900 1.2383 19,900 1.3677 
8000 Ll279 14,000 1.2403 20,000 1.3700 
8100 1.1297 14,100 1.2423 20,100 1.372, 
8200 1.1314 14.200 1.2444 20.200 1.3746 
8300 LlB2 14,300 1.2464 20,300 1.3770 
8400 1.1350 14,400 1,2484 20,400 1.3793 
8500 1.1367 14.500 1.2504 20,500 1.3817 
8600 1.1385 14,600 1.2525 .20,600 1.3840 
8700 1.1403 14,700 1.2545 20,700 1.3864 
8800 1.1420 14,800 1.2565 20,800 1.3888 
8900 1.1438 14,900 1.2586 20.900 1.3911 
9000 1.1456 15,000 1.2606 21,000 1.3935 
9100 1.1474 15,100 1.2627 21.100 1.3958 
9200 1.1492 15.200 1.2648 21.200 1.3983 
9300 1.1510 15.300 1.2668 21.300 1.4007 
9400 1.1528 15,400 1.2689 21.400 1,4031 
9500 1.1546 15,500 1.2710 21,500 1.4055 
%00 1.1564 15.600 1.2731 21,600 1.4079 
9700 1.1582 15.700 1.2752 21,:00 1.4103 
9800 1.1600 15,800 1.2773 21,800 1.4128 
9900 1.1618 15,900 1.2794 21,900 1.4152 

10000 1.1637 16.000 1.2815 22,000 1.4176 
10.100 1.1655 16.100 1.2836 22.100 104201 
10,200 1.1673 16,200 1.2857 22.200 1.4225 
10,300 1.1692 16.300 1.2878 22.300 1,4250 
10,400 1.1710 16,400 1.2899 22.400 1,4275 
10,500 1.1729 16,500 1.2921 22,500 1,4299 
10,600 1.1747 16.600 1.2942 22.600 1.4324 
10,700 1.1766 16.700 1.2%3 22.700 1.4349 
10,800 1.1784 16.800 1.2985 22.800 1.4374 
10,900 1.1803 16.900 1.3006 22,900 1.4399 
11,000 1.1822 17,000 1.3028 23,000 1,4424 
ll,IOO 1.1840 17,100 1.3049 23.100 1,4449 
I1,200 1.1859 17.200 1.3071 23.200 1.4474 
II ,300 1.1878 17,300 1.3093 23.300 1.4499 
11.400 1.1897 17,400 1.3115 23.400 1.4525 
11,500 1.1916 17.500 1.3136 23.500 1.4550 
11,600 1.1935 17.600 IJI58 '1'3.600 1.4576 
11,700 1.1954 17,700 1.3180 23.700 1.4601 
I1.800 1.1973 17,800 1.3202 23,800 1,4627 
11,900 1.1992 17,900 1.3224 23,900 1.4652 
12.000 1.2011 18,000 1.3246 24,000 1.4678 

Figur. A r·s. 'CAO StonJorJ Atmo splt.r. To"'. (SIt_.t10( 2J. 
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Altittule 1 
Feet Vcr 

24,100 1.47~ 

24,200 1.4729 
24,300 IA7S; 
24,400 1.4781 
24,500 1.4807 
24,600 1.4833 
24.700 1.4860 
24,800 1.4886 
24.900 1.4912 
25,000 1.4938 
25.100 1,4965 
25.200 1,4991 
25,300 1.5018 
25,400 1.5~5 
25,500 1.5071 
25,600 1.5098 
25,700 1.5125 
25,800 1.5152 
25,900 1.5179 
26,000 15206 
26,100 1.5233 
26,200 1.5260 
26,300 1.5287 
26,400 1.5315 
26.500 1.5342 
26,600 1.5370 
26,700 1.5397 
26,800 1.5425 
26,900 1.5453 
27,000 1.5480 
27,100 1.5508 
27,200 1.5536 
27.300 1.5564 
27,400 1.5592 
27,500 1.5620 
27,600 1.5649 
27.700 1.5677 
27,800 1.570' 
27,900 1.5734 
28.000 1.5762 
28.100 1.5791 
28,200 1.5819 
28.300 1.5848 
2H,400 1.5877 
2R.500 1.5906 
28,600 1.5935 
28.700 1.5964 
28.800 1.5993 
28.900 1.6022 
29.000 1.6052 
29.100 1.6081 
29.200 1.6110 
29.300 1.6140 
29,400 1.6(70 
29.500 1.6199 
29.600 1.6229 
29,~00 1.6259 
29,800 1.6289 
29,900 1.6319 
30,000 1.6349 
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TEMPERATURE CONVERSION CHART 
SAMPLE PROBLEM 

A. AIR TEMPERATURE 60° F 
C. Am TEMPERATURE 18° C· 

DEGREES CENTIGRADE 

Fi9ure Al·6. Temperature Conversion. 
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MPH - KNOTS CONVER"SION CHART 

AIRSPEED I MILES/HOUR I 

F igute AJ·7. MPH· Knots Conversion, 

Page: Al - 13 

E ffecti ve: 1 Sept. 1968 



0.03 

I .... 
-a 
~ ,.. 

~~! -• S- a>! 

" 1m ... 0.02 
'< ;:)",0 .. 

~~!i n .. 
I It'''2 -g 

~Im - _tI.. 
n 

1;1 
Q 
;t 

0.01 

'--' 

PSYCHROMETRIC CHART 

• i i' ! ,:: P' :' illlll: iii Hn [ill:: ii 'Iii ;'\i:itli:iTiirU::.I ~IHJ:i!:n!;ili:iilii:Jjr:li'iliH!!!:Hl~~::: i' '. :.-IT:]"; ..... . 
'I ' :1 H:!t! It· I!JI' I"i:::' I::: ::: '0"1 '," "', , !!:1 r.~ :i!! it Ii: t;t: :iii:, Ii!: : :':'i:;:; !!:: SAMP~E PROBLEM,.: .:" . /; .:.:.t:< ., 

• f! I j t, III 'II I t' p', '::1 :1:: I: ,'JI: I, !H;,:,: I::: Glven'::L :., :: I: !.: ::~::.: :i"kil 
t, ,: ! :. :11; I .. ::ill ,. ::::1:;.· .... Dew poinl temperature = S4.50F . :. :." , .. :. : ... " ... 
!, ,:, ! J! iii ~ I!I, iii :::11: jj! ii l,':j::,: ::: Pre"ure aliliude = 5000 feet. .:: >.; : ~Ji, ii. ;~~f-
~ !: ! In ill ii: t: I::: till li qP II iii! il': Hil A. Enler dry bulb temperalure scale al S4.soF.: ii.i Ii " 'if'~~i it ,,:: • 
. ' ,." . i;i ""I; .,:: ::: I::":: I. Proceed vertically to 100"10 relallve humldily line:; . .... ".: ,,: ::;I:'!\.:II.:;· ::"i.:1 
;::'l • I' 'W II PI "I:: :illli' :.: ;:::1;: [I:: 10 locale 54.5°F on dewpolnl temperalure scale ... :::'. ;,::::: ·::t::""~':~J:~1.5 
i l :!, iii Iii! lli:l: l' i!N1 !li1 I: i Ii! F : : C. Proceed lefl to base line and follow contour 10:: ..: :: 1 :i! '::'1 :N'~ 

0 

::,: 1 • I!I.ltl!:!I it'.1 ,I:: Ii::, . I . .t::: .! P 5000 feel preuur. altitude. : •.. : : ::: ~. '1::T: T?'!'\ ::"" 
'" 'ii' Il::! ii: " , :1'::1111.' : : .... : :.:2 •. D. Read specific humidity 0.0108. . .... :: ~. : .. ~ . :1.:.. :: ~:'!'t-
. 1'1" t! tt' 1"" 'wF "" , ..... ,.;;. "" HH1!! ; .I,IN 1'tlt 1:: iiii ' 'Ui!:'" I::; E. Proceed right from I 10 read vapor preUl/re, ::~i:... ;IL ~.: .ft 

, it '" 1!I.l11l ::!., 'I::it ::,: .:1 ~ 0.425 Inches hg. .;1:1' :j!lf:s I :::: ~:+-1:' .:' : iii ilHi 1fl~1:. J i,: H:: ,: 1.10.:1: ii:' ... I::: ·::1::: 1:;"1:'::1::::11 1::::1:::'1'·::1:::11:·::1;:':1 ... 1 .... I ... I ... :i .:1/: :::l __ .:t>:·T: ::.:::: .i· 
$'lroo ::: IIi:!! ;, "". ::+1 :1;; ": '!1'!~:' :::: I:'''J' J' iii 1 J lJ :hiWliHH iii 1I::1'! "1 :L I I. A" 1';: ::::11'; .1: I" "J' .. • .It I :" .. :r,m, .::: I'" Ill, I.. •... . ..... . I" . , .... " '1' ... 

~..... .Of" jIll"" ~ .. , '.. .. •• "'t .:~.:.' . "" , , ." .... , , " . 

IlmlUli Hi in! i[!![ffi" Iiffi 'IT! [ rrmrrwrwrr: :T'~ ::, :::! ::q:::TnTfnnmm:if!i;:'I:::: ::::1:: :: 1': ITP":: 7: iTWf;.; Ihe: ~~; .: 
:jl!H~~1 '::illj!lUlli !:ii i,' N i:' ,l;i :,:: :: ':: ::ii ~~T .. "U.L~TE,t.1~~R~,!IJ~E:H ,: : i: I: J ::; 11~(C'J'J$j~!;....1o •••. '"'. 

~;il In. il::~I:: HiiiU ::: i;i I:, :: :~. lil: :::I ii , ;' 1 -- SEA LEVEL iil iii: i. j;:l,: : v: · "j •. 1 #ttJ I'SLts1!N-l .•. 
tlmJiili~lr lU~~l: ldL ,i; il! H ::f rHii :,,1:[: .l:: : ::.:.-== =E::ET :i: :: .: ,.. ::: I: .: . . 1,:1 11 :~""Ans .~ : .... 
I" .............. ~:" .. ~:J:I.:;:: .. ,. ;;1::;; :~ .. :: ,,;:;Ia, . , "., ' .......... ::'" fl':J' ::1 ... ~JI~::~ .. 
11m:: ::'. I: .• ::: :Uh!3i"i:: "':1",, ii: ::t:::: ::::r.W.,'t::·:I'!: : - - - 15,000 FE'ET ":: ';i::::: till;: :: Ii:: II: I:.: :'/.,' : :ii.''1''"".{::'i ;:i' I:; 

j: l!ilt1rr U::lijlf,uU mj]'!~ itl hi 'illl iii:: Iii; i;l: :i .. ...::: i:i: :il.:: :::::: .• :: .J~1l fT', [l::"oPil"). .: !--
:: .::.: :::: :::: I::. I:: ::::;;; :.::~ :J" .:: ::;: ::: I;' :;:; I::; I;; :. :: : .. 1:: : .• • li:': ! f J. ~~ .... 4i'" . oJ ts ~ 
!' ';': :;:: ::: ":: It:: ::::::: ::::I;;:!1'.i. Ii::: I::: ::: ,,:: "., I,;: .::. : :; :::: :,1:::: I:: ::'~'.: .. 11.: .: .r;; ...... ..., .;/:.. . .. 

: ~ lE; :l': :Hill ill. ':!,: '; i;l rNoiklH i::pq:l:: :..,. • ·i: ,:: ••• ::: ~ ••.• j '. I/:~ .~..;~~ .: •. .:.. 
:!m~ ~l in: !:i! Hi fijij !i ::. :f n:d;:ljrNkt: ,i: I:~ ;::i :i:: i" '::fA"':' :~rl.) : j ••.. ~I\;."~I:N i.,' ... 

i: c:-:r.::: 1:-# :~~!g' ;ij; ::: in;::t! i:l: llij ::; :: ,i: .i: ;;: i.. . .:~~;t·r:j"ll .•. .. J' .~ " .. ;l':'~ 
:;;1::::: iili :i:: :i': IJ,j .~~ :::.:;: .i l ::.:1::.: .:.::: ....; : . i "~": :·'ll~· ;.~~ J: "v . "" ,~~ . : 
... 1::: ........................ II;.;. ..... :\ ::::,. . :.::., .... ;; . I:: . '"+'~"". (II. .I'-"':~~"''''~.';J''''' .. ' ...... _~~+;...&-
t:, ::::/1::: ::"i!ili .:" iii: ::: ii •. ~~ .: ::: :, .:::'-;-r:-, . . :,p:. ". . ~ :.sl;"- , ~'" , 
~'~~; . ,'H~'· ~;~~:-!~;;r;o:·f"'~~!~I:~~T. . .. '.~ '.~.j;' .•... \Po' . ~~./ ~:",~",' .v!'... '}-0.5 

U::: ., .. , :l; .:ll ....... ",'- ~: ........ I:"" .• ", . f.c..:... ._.. . !il. r-,lllio. V Fjt..- . ~ -.. 1- J l-::!!~ 
llilliil ill1U 'ill!::; :iii:: .••. :::: ::i: . r,-:, ,; .. ~ .:'~ ':', .. "~'~~.:.; . ~ ~ ()~. :~JJ~ ~"-~c. ·G·/,.;. ~~ .... ~"S~ _I~ 
H!' rm~ ;;iiW!i ni: " I:: :i :'::' )i: ' •. ' ,.. ,. •.. :cfI..;L j I ~ ",:: '. rvlt~ ..... ~ ..... ~ 

, ::: ,:.' .. :: ... . ... : I::: :: . ;t" : . ;.:' ,",:.f-:-.... ,+_ ..... f·",," :'.- ... ~-.: : : :" .. !O."'. ...: ).t:I~:';~k.·;· " .... Foi:· ... 
,j,l ::: ::" ':1' ::ll ::::~foioi.i,i;'; .',:0 ::1: . . .; ;'J: .' f'-~:": . . b. ~ . "r-... "'" ''''1'' ,....... . 
TIl'li:i: i!!l i:11::::I::' I.i!:!, ~io;o.' ::;, ::: ,:,: ::( . : .. ,. :-. ~~ -:. :"Ii>i .iN ""'0 to. ~"ti~ ':", . ~ ""'" 

.: ..... :-:.: : •• :::: ... .... ' •• " .. ,' , , . , "' "" ":' ,.... .~~" ':':', , '. . ',..s:.:1~ ................. .j..;'~,;+..-~!-.3.I""" 

d;;i!!:':iilm:::ibil:i'!' :ii;; .::: :.,::,: .. ' 1~~1~JI~jo~r"1~L ...... ~,~r'oil' .r-.. .. :: ... !:' .. f'.~ 
::Hili':::;: ;:~imn !"!j'iJ::': c.: :::.: . i •• • 'i: :ii: i' .• ,. ,.' . ~. C~~h o~~ .:.~ : ~ ~ ... ' ~: : ...... "i~I"'" ii ~,,-' 
B iiii ;;;;;;j; Ii:: :::: iliil:.i. ;: .. ;i::: .. u·::'Ft-:'lJJ. ~I<' ~~f~'t~"":' r\:IjII!! , ~:f'i.; .. ~ .~ : i .• ;..,.. "It-
........ " .. ,,::; .... ;:!::;;:I ::iii::: :. ii; i:.: . . ~~, ..... ~I'!o...':li;,t.o r.":"'~" I"""I:~""''''', ..r.. •.... "'-.: ~ . ;.~~ 
lliUlmi ;ii iii ,ill ]\;11::;[: j. 'i.::':! 1:,'Tl I;':,:: i:: :T.~· . ,,:~ ~~.~ H;~~.: • F:. "' .. :~:4:N. .. to... : F'~ 

14 12 10 8 6 0 -10 10 I : 0 ~ 0 40 SO 
PRESS"RE ALTITUDE' 11000 FEETI I DRY lULl TEMPERATURE "CI 

'-' 
"

i' '1"'1 I lJ' ........ ,. 'j 'j ' .. r··'j .... ,·I· ·,"'1' .. , .. 'I'''j' 'I"~ , ... , ... , ... , .. \ ;, : ',;, ',~ ':::: :::;:, : ;::: :::~ :;:: '::: ;' : ::'~ :: : :~': ;:: : : :: :': : ~:: ::" ... : 

i; \i ( 0U0I: i <i:C~Tn<l:(fj\( i (:;. : (';:'r 
20 30 40 50 60 70 80 90 1 110 120 

DRY BULl TEMPERATURE IOFI 

'-' '-' 

~ • 
I m 

i 
~ 

." 

~ 
r -(j) -~n~ .-~.p..,.., 
>--..-Z ......... C r-, 
> -r 

I:!j "'j 
t:rI /I) 

~ ~ ... .... 
< 
('I) .. 
I-' 

~ . 
I-' 
(0 
C'l 
00 

'-' 

:> 
I-' 

I-' 

*'" 



lO 
j . 
! 
i 

1 
I 

.. 

o 

RIR IIlIfRlell 
c -47 

FLIGI-IT MANUAL 

FUEL DENSITY TAIU 
1001130 AND 115/145 GRADE FUEL 

FUEl TEMPERATURE FUEL DENSITY 

°c of lB/GAl 

50 122 5.67 

40 104 5.73 

30 86 5.80 

20 68 5.87 

10 50 5.93 

0 32 6.00 

-10 14 6.07 

-20 -4 6.14 

-30 -22 6.21 

-40 -40 6.27 

-50 -58 6.34. 

Figure Ar·9 

Page: Al - 15 

Effective: 1 Sept. 1968 
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PART TWO 
ENGINE DATA 
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Discussion of Charts A2 - 1 

LIST OF CHARTS 

PI,Ift No. Title Pille 

·C A2 -1 Effect of Humidity on Power Output A2 - 4 

A2 - 2 METO Power Settings A2 - 5 

A2 - 3 Climb Power Settings A2 - 6 

Constant Cruise Power Settings 

A2 - 3A 700 Bhp Per Engine A2 - 7 

A2 - 3B 640 Bhp Per Engine A2 - 8 

A2 - 4 600 Bhp Per Engine A2 - 9 

C 
A2 - 5 550 Bhp Per Engine A2 - 10 

A2 - 6 500 Bhp Per Engine A2-11 

A2 - 7 450 Bhp Per Engine A2 - 12 

A2 - 8 400 Bhp Per Engine A2 - 13 

A2 - 9 350 Bhp Per Engine A2 - 14 

A2 - 10 300 Bhp Per Engine A2 - 15 

A2-11 Engine Calibration Curve - Auto Lean A2 - 16 

A2 - 12 Engine Calibration Curve - Auto Rich A2 - 18 

G j A2 - 13 FUel Flow Per Engine A2 - 20 
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DISCUSSION OF CHARTS. 

Engine characteristics are presented in tbe engine 
calibration curve cbarts -(figures A2·12 and A2-13) 
for die "no ram" condition. Recommended rpm and 
manifold pressure settings for desired cruising 
power are given on the constant cruise power setting 
cbarts. Tbese settings are based on standard atmos­
pheric conditions. 

Manifold pressure (MP) is intake manifold pressure 
given in incbes Hg. absolute (based on zero pressure). 

All performance charts specify engine operation 
with auto ricb or auto lean witb 100/130 grade fuel. 

All fligbt performance is based on the carburetor 
air levers remaining in the COLD position. If carbu­
retor beat is applied at a constatlt manifold pressure, 
engine power will be decreased because of tbe 
bigber carburetor air temperature. In addition, the 
normal air induction system is partially restricted 
and the carburetor air is taken from a location behind 
tbe cylinders. Tbis air, baving passed over tbe 
engine section, bas less ram energy remaInIng, so 
tbat lower manifold pressures will be obtained witb 
a fixed throttle setting. 

Tbe power looses attributable to atmospberic con­
ditions may be estimated. Tbe effect of temperature 
on brake borsepower can be approximated by tbe 
following equations, wbere T I and T std are absolute 
temperatures: 

bbp std 

bhpT 1 

bhp std 

bbpTI 

jl!2 For part tbrottle 
-T-- constant manifold 

std pressure operation 

T 1 F or full tbrottle 
T std operation 

Absolute temperature = ambient temperature (degrees 
centigrade) .J. 273. 

Tbe following rules of tbumb may be used to quickly 
approximate tbe effect of temperature on power: 

1. For part throttle, constant manifold pressure 
operation, a IOoe temperature increase above 
standard results in approximately 1.7 percent power 
loss. Similarly, a 100e temperature decrease below 
standard results in approximately 1.7 percent power 
gain. 

2. For full throttle operation, a lOoe temperature 
increase above standard results in approximately 
3.5 percent power loss. Similarly, a lone temperature 
decrease below standard results in approximately 
3.5 percent power gain. 

3. Tbe variation in manifold pressure with temper· 
ature in order to maintain constant power is approxi­
mately 1/2-incb Hg increase for every lOoe above 
standard OAT. In order to maintain constant power 
for cold day cruise operation, tbe manifold pressure 
should be decreased approximately I/2-incb Hg for 
every 100e below standard OAT. During take.gff 
under cold temperature conditions, wben overpowering 
is possible, reduce manifold pressure approximately 
1 incb Hg for every lOne below standard OAT. 

MP = MP d VeAT absolute Temperature corr st 
Std. Absolute Temperature 

The effect of humidity on engine power output is as 
follows: 

1. Effective pressure and density altitudes are 
increased because of the presence of vapor pressure. 

2. Fuel·air ratio is increased because fuel is 
metered on total flow througb the venturi, and tbe 
total ,flow includes water vapor as well as air. 

3. The thermal efficiency of the combustion 
process is reduced because of tbe presence of 
water vapor. The effect of bumidity on power output 
for take-off is shown on figure A2-1. 

4. For cruise operation, tbe bbp loss associated 
with bumidity is normally cancelled out by tbe gain 
in bbp due to increased ram effect witb airspeed; 
therefore, altbough the engine calibration charts 
are labeled zero ram, data obtained will approximate 
actual performance. 

NOTE 

On all cbarts in the Appendix, the 
term METO (Maximum Except Take· 
Off) is substituted for normal rated 
power and the term MAXIMUM for 
take-off power. 

POWER SETTINGS 

Various permissable combinations of manifold pres­
sure, and rpm settings for pressure altitudes from 
sea level to 20,000 feet and carburetor air temper­
atures from -20OC to 300e are presented in the 
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constant cruise power settings charts (figures A2-3:B 
through A2-IO), the METO power setti ngs chart 

(figure A2-2), and the climb power settings chart 
(figure A2-3). The constant cruise power settings 
charts are based on auto lean operation and the 
METO power settings and climb power settings 
charts are based on auto rich operation. Resultant 
bhp, and resultant fuel flow in pounds per hour for 

one engine and for two engines are also indicated 
on the charts. 

If fh'inl( conditions in descent require 
a la~l(e reduction in power, reduce rpm 
as well as manifold pressure. For de­
scents pr other low po ... ·er maneuvers, 
or prehaps a simulated engine failure, 
it is important to cushion the high i~er­
tia loads on the master rod bearlDl(s 
which occur at conditions of hil(h rpm 
and low manifold pressure. As a rule 
of thumb, it is well to remember that 
each 100 rpm requires at least 1 inch 
Hg manifold pressure; for examp.le, 
23 inches HI( at 2300 rpm. Operation 
at high rpm arid low manifold pressure 
should be kept to a minimum. 

Enter the chart with the given altitude and carburetor 
air temperature to determine the correct manifold 
pressure. Without crossing the guide lines, p~oceed 
to the right of the chart to obtain the corresponding 
RP\I, and fue I flow. 

ENGINE CALIBRATION CURVE 

The engine calibration curve charts (figure A2·12 
and A2-13) are presented in facing pairs of charts, 
and prOVide the necessary information to calculate 
manifold pressure, brllke horsepower, RPM and/or 
critical altitude (the maximum altitude that may be 
reached with a given manifold pressure and rpm). 
A pair of charts is included for both the auto·lean 
and auto-rich condition. 

These charts are the basis for take-off, climb, and 
cruise data shown throughout the Appendix. They 
are intended to provide a graphic presentation of the 
two types of engine power limitations; those imposed 
by the engine manufacturer to prevent detonation 
and other effects of overboosting, and those due 
to the decreasing density of air with increasing 
altitude. From these charts, power and altitude 
conditions, not covered in Part 4 CLIMB, or Part 5 
RANGE, may be found. 

The first chart of each pair (Sheet 1 of 2) shows 
the variation of BHP with manifold pressure for the 
range of operating rpm's for sea level calibration. 

The second chart (Sheet 2 of 2) shows the variation 
of BHP and manifold pressure with altitude for 
operating RPM when maintaining full throttle. On 
both charts, the upper end of each RPM line is 
terminated at the BHP limit for that RPM. This 
altitude is known as the critical altitude for that 
particular RPM, MP, mixture setting, and atmospheriC 
condition. 

The problems which involve the use of operating 
curves fan generally into one of two types, A- The 
calculation of BHP, when manifold pressure, RPM, 
and altitude are known and B- The calculation of 
manifold pressure, when BHP, RPM and altitude 
are known. 

NOTE 

In the interest of clarity sample 
problem HA u is shown on figure 
A2·12 and sample problem "B" is 
shown on figure A2·13. However, 
both problems Can be applied to 
either chart. 

SAMPLE PROBLEM "A": 

Given: 

1. Manifold ptessure = 27.2 in. Hg 

2. RPM = 2000 

3. Altitude = 9000 feet 

To Find: 

BRAKE HORSEPOWER 

Solution: 

I. Locate the intersection of the given RPM aDd 
manifold pressure lines on the sea level calibratioD 
curve (Point A). 

2. Project this intersectiOD (Point A) horizontaliy 
to the BHP scale and read 500 BHP (Point B). 

3. Enter the altitude calibratioD curve with this 
value (Point C). 

4. Locate the intersection (Point D) of the full 
throttle, CODstant RPM line and the full throttle 
constant manifold pressure line, corresponding 
rnpective1y to the given RPM (2000). and manifold 
pressure (27.2 in. Hg). 

5. Connect C and D with a straight liDe. 
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6. Locate the intersection of the line CD with the 
given altitude line - 9000 feet (Point E). 

7. Project this intersection horizontally to the BHP 
ax:is (Point F). The required BHP is 560. 

EXPLANATION: 

The engine's sea level BHP at the given combination 
of RPM and manifold pressure is found from the sea 

level calibration curve at B. The BHP at the full 
throttle critical altitude for the same combination 
is found &om the altitude calibration curve at D. 
The line CD is, therefore, the part throttle, constant 
RPM, constant manifold pressure lioe for the giveo 
combioation of RPM aod maoifold pressure. The 
BHP fot any altitude betweeo sea level and critical 
altitude is theo determiof!d by tbe 10catioD of the 
io~rsectioo of tbe giveD altitude IiDe witb the part 
throttle Ii oe, CD. 

SAMPLE PROBL~M "B": 

Gi .. en: 

1. Brake borsepower = 750 

2. RPM = 2200 

3. Altitude = 9000 feet 

FIND: 

MANIFOLD PRESSURE 

SolutioD: 

1. Locilte me intersection of tbe giveo altitude and 
BHP lines on me altitude calibratioo cbart (Poio't A). 

2. Select any coostant maoifold pressure lioe (33 io 
Hg) estimated to be close to tbe required answer, 
and locate its iotersection witb tbe full tbrottle, 
constant RPM line correspoodiog to tbe giveo RPM 
lioe (Point B). 

3. Transfer mese values (33 io Hg manifold pressure 
and 2200 RPM) to me 'sea level calibration curve, 
and locate tbis iotersectioo (Point C). 

4. Project this iotersectioo borizootally to tILe 
BHP scale and read 730 BHP (Poiot D). 

5. EDter the altitude calibratioo curve .... itb tbis 
value (Point E). 

6. Coostruct lioe EB. 

7. Tbrough Point A dra .... line FG parallel to Iioe 
EB. 

8. Locate the iotersectioo of line FG aod the full 
throttle coostant (2200) RPM liDe (Poiot H). Tbe 
required manifold pressure is 32.2 incbes Hg. 

EXPLANATION: 

Since all part tbrottle, constant RPM, constant 
maoifold pressure lioes are appro:rimately parallel, 
it follows that, if we determine tbe slope of one 

sucb lioe, EB, .... e can draw the correspooding line, 
FG, tbrougb'tlle given BHP-altitude poiot, A. In .. • 
mucb as manifold pressure is constant at all points 
00 tbe lioe, FG, its value may be found at that 
point, H, wbere tbe part tbrottle, constant RPM, 
constant manifold pressure liae, intersects (or, 
better, termioates in) tbe full tbrottle, constaDt 
given RPM line, Tbe more closely we can estimate 
tbe desired manifold pressure, tbe more aCCurate 
.... ill be our construction; and in this case experience 
migbt bave suggested that we, use 32 in. H, for our 
preliminary estimate of manifold pressure instead 
of 33 in. 

FUEL FLOW PER ENGINE 

The fuel flow per engine cbart (figure A2-13) is used 
to determine fuel coosumptioo for various brake horse­
power aod RPM settings wben usiog either auto lean 
or aulD ricb mixture settings. Fuel flo .... may be de­
termined in either pounds per hour or gallons per bobr. 

SAMPLE PROBLEM: 

Enter Chart at brake horse pO'<l.er, point A. Projec:'t a 
line vertically to intersect the fue I flow line at a 
given R P~, point B. Project a line CD horizontally 
from point B and read fuel flow pounds per hour at 
point C, and gallons per hour at point D. 
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EFFECT OF HUMIDITY ON POWER OUTPUT 

SAMPLE PROBLEM 
A. Dew' point temperature = 60°F. 
B. Pressure altitude 6000 feet. 
C. Effect of humidity on maximum 

power is a 4.60/0 Ic.ss in power. 
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Figure A2.J. Effect 01 Humidity on Power Output. 
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EN GIN EIS1: 121 R-IUC).90C 

('HIGH BLOWER INOPERATIVEI 

·gOO, AND -92 

Note: 
This chart shows the percer.t 
loss i., 8HP for any given 
manifold pressure. However, 
it is permissible to regain 
some of this loss by increas­
ing manifold pressure by an 
amount equal to the water 
vapor pressure present in 
the air, up to a limit of 1.5 
inches H9· 

FUEL GRAOE 100 130 
FUEL DENSITY 6 0 LB GAL 
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MODEL: C-47, C-117 
ANDR4D 

BASED ON P & W INST 72 

-~ ~ 
METO POWER SETTINGS 

DATA AS OF: 25 OCTOBER 1962 

1050 BRAKE HORSEPOWER PER ENGINE 

AUTO RICH 

PRESSURE MANIFOLD PRESSURE (IN Kg) AT 
ALTITUDE 

CARBURETOR Am TEMPERATURE (oC) RPM 
(FEET) 

_20° _10° 0° .. 10° + 20° + 30° 

- - -
20,000 -19,000 - -
18,000 - -I- -
17,000 -- -

-16,000 - -
- - -15,000 . - - -

14,000 - -
13,000 

-12,000 -
- - -11,000 -10,000 -

9,000 - -
9,000 

. - - -
-- -7,000 39.4 40.2 40.9 - -6,000 39.3 40.1 40.9 41. 6 42.3 

5,000 39.5 40.3 - 41.1 41. 8 42.6 - 43.3 -
4,000 -

39.7 40.5 41. 3 42.0 42.8 - 43.5 
3,000 39.9 40.7 41. 5 42.2 43.0 

-I-
43 .• 7 -

- 40.0 40.8 - 41. 6 42.3 43.1 -I- 43.8 - 2550 2,000 . - -1,000 40.0 40.8 41. 6 42.3 43.1 43.8 - -t-o 40.1,) 40.8 41.6 42.3 43.1 43.8 

----- ---

Figure A2.2. METO Power Settings. 

C! 
ENGINE(S): (2) R-1830-90C 

( HIGH BLOWER INOPERATIVE) 
-90D AND -92 

F1JEL GRADE: 100/130 
F1JEL DENSITY: 6.0 LB/GAL 

F1JEL FLOW 

LB/HR 

PER ENG 2 ENG 

. 

735.00 1470.00 

,It! ... ,;; 444" ;'F AI ,,; ,-*"";;: ,$ 
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;n =b - ......... en =­!:in __ 
'III ~.p.", 

» --- ::ta Z ....... 
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'0 
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c.o 
~ 
00 



MODEL: C-47, C-117 
AND R4D 

BASED ON P & W INST 72 
DATA AS OF: 25 OCTOBER 1962 

CLIMB POWER SETTINGS 
850 BRAKE HORSEPOWER SETTINGS 

AUTO RICH 

----- -- --------
PRESSURE MANIFOLD PRESSURE (IN. Hg) AT 
ALTITUDE CARBURETOR AIR TEMPERATURE (oC) 

(FEET) --,--

-20° _100 0° + 10° + 20° + 30° 

- f-
20,000 -
19,000 -. - -
18,000 _. -
17,000 - t-
16,000 
15,000 - f- -
14,000 
13,000 -
12,000 - -r 
11,000 - -
10,000 33.7 - 34.3 

9,000 33.7 34.4 34.8 35.3 - 35.7 36.1 

8,000 33.8 34.4 34.8 35.4 - 35.8 36.2 
7,000 33.8 34.5 34.9 35.5 - r 35.9 36.3 
6,000 33.S 34.5 34.9 35.6 _ 36.0 36.4 

5,000 33.9 34.6 35.0 35.6 - 36.0 36.4 

4,000 33.9 34.6 35.0 35.7 _ 36.1 36.5 
3,000 34.0 34.7 35.1 - 35.8 _ 36.2 36.6 

2,000 34.2 34.7 35.2 35.9 _ 36.3 36.7 
1,000 34.3 34.S 35.3 35.9 _ 36.3 36.7 
0 34.4 34.S 35.4 36.0 36.4 36.8 

Figure A2.3. C'imb Power Settings 

'-' '-' ~ 

RPM 

2350 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

FUEL FLOW 
LB/HR 

PER ENG 2 ENG 

500 1000 

J 
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c: 
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MODEL: C-47, C-ll7 
AND RID 

BASED ON P " W INST 72 
DATA AS OF: 25 OCTOBER 1962 

PRESSURE 
ALTITUDE 

(FEET) 
-200 

20,000 I-

19,000 
18,000 
17,000 33.U 
16,000 23.0 
15,000 23~2 
14,000 I- Z4.1J 
13,000 25 0 
12,000 !- 25.9 
ll,OOO 26 1 
10,000 27.:> 
9,000 27.7 
8,000 27.9 
7,000 28.0 
6,000 28.2 
5,000 28.3 
4,000 28.4 
3,000 28.5 
2,000 28.7 
1.000 28.8 
0 28.9 

o o 
CONSTANT CRUISE POWER SETTINGS 

500 BRAKE HORSEPOWER PER ENGINE 

AUTO LEAN 

MANIFOLD PRESSURE (IN. Hg) AT 
CARBURETOR AIR TEMPERATURE (oC) 

- 100 00 + 100 + 20° + 300 

- - -- -I-

-I-

- I- -I-
l- i- . 

23.5 l- . 
23.5 __ 23.9 _ 24.4 
23.7 24. 2 24.6 _ 25.0 

_ 3=».3 24. 4 24. 8 25.2 _ 25.7 _ 
25.3 _ 31).0 31). If 25 4 - 25.8. 
25.5 25.8 26.1 26.4 -_ ZO.7 _ 
2a.=» 27. U 26.3 26.7 27.0 
26.6 27 0 27. J _ "1.7.1) _ _ 27.8 _ 
3!S.U ZIJ. I) 27 5 27 9 28. 2 
28.4 28.7 I-' 29. ~ 29.5 -_ 29.8 -28.5 - 28.9 29.3 __ 29.6 

- _ 29.9 -28.6 - 29.0 _I-' 29.4 _ _ 29.8 -... 30.1 ~ 

28.7 29.2 _I-' 29.6 __ 29.9 -_ 30.2 -28.8 __ 29.3 _I-' 29.8 30.0 -_ 30.3 -28.9 29.4 _ 29.9 _I-" 30.2 -_ 30.5 -29.1 29.6 _ 30.0 -t- 30.4 -... 30.7 -29.2 29.7 _ 30.2 _ 30.5 -_ 30.8 -29.4 29.8 30.3 30.7 31. 0 

---- -----

RPM 

2050 .. 
j900 

IBM 

1700 

FI,.,,. A.U. COII.foll' Crul •• Pow., S.ttlng., 500 81t, P., Engln •• 

C' 
ENGlNE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-900 AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

FUEL FLOW 
LB/RR 

PER ENG 2 ENG 

22".20 4.t1l .• 0 

219 00 438 .. 00 

21li....OO .... tn .. 1ln 

210.00 420.00 

o 
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(j) =­
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MODEL: C-47, C-117 CONSTANT CRUISE POWER SETTINGS 
ANDR4D 

450 BRAKE HORSEPOWER PER ENGINE 
BASED ON P " W 1Ngt' 72 
DATA AS OF: 25 OCTOBER 1962 AUTO LEAN 

PRESSURE MANIFOLD PRESSURE (IN. Hg) AT RPM 
ALTITUDE CARBURETOR Am TEMPERATURE (oC) 

(FEET) 
-200 _ 10° 0° + 10° + 20° + 30° 

20,000 .t- 20.9 -I- -
19,000 t- 21 0 ~ 21 4 _ 21. 8 -I- -
18,000 ~.O 21 4 21. 9 22 3 22.6 -
17,000 I- ZZ.:J 21 7 22.1 22.5 -I- 22.9 - 23.3 
16,000 22.5 23.0 _I- 23.4 22.6 -f- 23.0 - 23.4 2050 
15,000 22.8 23 3 23.4 23.8 __ 24.0 

~::: 14,000 _ 23.8 -- ~:: ~ 23.6 23,,8 24,,3 - HIOO 
13,000 2"0 24.5 - Z4.8 _ _ Z:J.3 - 25.6 
12,000 __ 25.0 _ Z:J. :J 24.6 25.0 25.3 - 25. 6 1800 
11,000 __ 25.1 _ 25.5 __ 25.9 -I- 26.3 25 5 2'" R 
10,000 I- 25.4 _ 25.7 -I- 26.0 I- 26.3 - 26.5 - 26.8 
9,000 I- 25.5 _ ~ 25.8 _ 26.3 26.5 - 26.9 - 27.1 
8,000 I- 25.5 _ I- 25.8 _ 26.3 26.7 - 26.9 - 27.1 
7,000 I- 25.7' _ 26.0 _ 26.4 26.9 - 27.1 - 27.4 -6,000 _I- 25.9 26.2 _I- 26.6 27.1 -I- 27.3 - 27.6 
5,000 ~ 26.1 26.3 _ 26.8 - 27.2 - 27.5 - 27.8 1700 
4,000 I- 26.3 I- 26.5 -I- 27.0 27.4 -I- 27.7 - 28.0 
3,000 I- 26.4 26.7 _ 27.2 27.6 - 27.9 -~ 28.2 
2,000 I- 26.6 27.0 _ 27.4 I- 27.8 - 28.1 - I- 28.4 
1,000 I- 26.7 27.2 _ 27.6 -I- 27.9 - 28.2 _I- 28.5 
0 26.9 t- 27.4 27.8 28.1 28.4 28.7 

F/gur. A2.7. Constant Cru/s. Pow.r S."/ngs, 450 Bltp P.r Eng/n •• 

'-' ~ ~ 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

FUEL FLOW 
LB/HR 

PER ENG 2 ENG 

202.50 405.00 

199.80 399.60 

197.55 395.10 

193.50 387.00 
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MODEL: C-47, C-1l7 
AND R4D 

BASED ON P & W INST 72 

~ ~ 
CONSTANT CRUISE POWER SETTINGS 

DATA AS OF: 25 OCTOBER 1962 

400 BRAKE HORSEPOWER PER ENGINE 

AUTO LEAN 

PRESSURE MANIFOLD PRESSURE (IN. Hg) AT 
ALTITUDE CARBURETOR Am TEMPERATURE (OC) RPM 

(FEET) 
- 200 - 100 00 + 100 + 200 + 300 

20,000 t- -f- -
19,000 -I-

18,000 -r- -
17,000 -I- -
16,000 f- -
15,000 22.5 t- 22.0 22.2 22.4 ,.. 22.8 - 23.2 1800 - -
14,000 22.8 23.1 23.4 23.7 23 0 23.,4 
13,000 22.8 23.2 23.7 23.9 24.3 24.5 
12,000 23.0 23.5 23.8 24.2 of- 24.4 

--
r- 24.6 -

11,000 23.1 I- 23.6 23.9 24.3 t- 24.5 -
f- 24.7 

-
10,000 23.3 23.7 24.0 24.3 ;- 24.6 - 24.9 -- -9,000 23.4 23.7 24.1 I- 24.4 24.7 - 25.0 1700 
8,000 23.5 23.8 24.3 24.4 24.8 25.1 

-
7,000 23.6 24.0 24.4 24.6 24.9 - 25.2 -
6,000 23.8 24.1 24.5 24.8 25.1 - 25.4 -
5,000 23.9 24.3 24.6 25.0 25.3 - 25.6 
4,000 24.0 I- 24.4 24.8 25.2 25.5 -

25.8 -3,000 24.2 24.6 24.9 25.4 25.7 26.0 
2,000 24.4 24.8 25.1 25.5 25.9 -

26.3 --1,000 24.6 25.0 25.3 25.7 26.1 26.5 -0 24.8 25.3 25.5 25.8 26.3 26.8 

. 

Figur. A2.8. Con.tont Cruin Power S.tting.~ 400 Blip P.r Engin •• 

o· 
ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

FUEL FLOW. 
LB/HR 

PER ENG 2 ENG 

184.00 368.00 

177.50 355.00 
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MODEL: C-41l' C-117 
AND R4D 

BASED ON P & W INST 72 
DATA AS OF: 25 OCTOBER 1962 

PRESSURE 
ALTITUDE 

(FEET) 
_ 20° 

20,000 
19,000 
18,000 
17,000 
16,000 
15,000 
14,000 
13,000 I-
12,000 I-
11,000 I-10,000 I- 21. 1 
9,000 I- 21.3 
8,000 .... 21.4 
7,000 ... 21.6 
6,000 L- 21. 7 
5,000 r- 21. 9 
4,000 r- 22.0 
3,000 _ 22.2 
2,000 _ 22.4 
1,000 _ 22.6 
0 22.8 

'-' 

CONSTANT CRUISE POWER SETTINGS 
350 BRAKE HORSEPOWER PER ENGINE 

AUTO LEAN 

MANIFOLD PRESSURE (IN. Hg) AT 
CARBURETOR Am TEMPERATURE (oC) RPM 

- 100 0° ... 10° ... 200 ... 300 

I- - - -,... _. 
I- -I- -
I- - - -I- -
I- - - -
i- - -I- -

- -I- -
I- -I- -.. -I- -- -I- -.. -I- -

- 21.4 - 21. 7 -- 22.0 
.. -22.2 .. _ 22.4 _ 

_ 21.6 . 21.9 22.2 22.4 _ _ 22.6 _ 
21.7 22.0 22.3 22.5 _ _ 22.7 _ 
21. 9 22.2 22.5 22.7 _ 22.9 _ 1700 
22.0 22.3 _ 22.6 _ 22.8 _ 23.0 _ 
22.2 22.5 22.8 23.0 _ 23.2 _ 
22.3 22.6 22.9 23.1 _ 23.3 _ 

_ 22.6 I- 22.9 _ 23.1 _ 23.4 .. _ 23.7 _ 
22.8 23.1 23.4 23.6 _ _ 23.8 .. 

_ 23.1 I- 23.4. 23.6 _ 23.9 _ 24.1 L-

23.3 - 23.6 23.8 24.1 24.4 

-

Figure A2.9. Constant Cruise Power Settings, 350 Sbp Per Engine. 

~ ~ 

. 

ENGINE(S): (2) R-1830-90C 
(mGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

FUEL FLOW 
LB/HR 

PER ENG 2 ENG 

158.50 317.00 
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MODEL: C-47, C-117 
AND R4D 

BASED ON P & W INST 72 

CJ ~ 
CONSTANT CRUISE POWER SETTINGS 

300 BRAKE HORSEPOWER PER ENGINE 

DATA AS OF: 25 OCTOBER 1962 AUTO LEAN 

PRESSURE MANIFOLD PRESSURE (IN. Hg) AT 
ALTITUDE CARBURETOR Am TEMPERATURE (oC) RPM 

(FEET) 
- 20° - 10° 0° + 10° + 20° + 30° 

-
20,000 -19,000 

I-18,000 
I-

17,000 
'1- I-16,000 

15,000 - I-

14,000 10-
I-13,000 
I- - l- . 

12,000 I- + .+ -11,000 I- -
10,000 18.8 19.2 _ 19.4 19.6 19.9 _ I- 20.2 
9,000 19.0 19.3 _ 19.6 19.8 20.1 20.3 - 1700 
8,000 19.2 19. 5 I- 19.8 20.0 • 20.3 20.6 -7,000 19.4 19.7 19.9 20.2 20.5 _ I- 20.8 
6,000 19.6 19.9 20.1 20.5 20.7 20.9 
5,000 19.8 20.0 20.2 20.7 20.9 21. 1 
4,000 20.0 20.2 20.4 20.9 21. 1 21. 3 
3,000 20 •. 2 20.5 20.7 I- 21. 1 21. 3 21. 5 
2,000 20.4 20.7 20.95 21. 3 21. 5 21. 7 
1,000 20.6 21.0 I- 21.2 21. 5 . 21.7 _ I- 21. 9 
0 20.8 21. 2 21. 5 21.7 21. 9 I- 22. 1 

F IglI,. A2.JO. Conslant C'lIi .. Powe, Settings, tOO 81t, Per Engine. 

o 
ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 
FUEL GRADE: 100/130 
roEL DENSITY: 6.0 LB/GAL 

roEL FLOW 
LB/HR 

PER ENG 2 ENG 

142.00 284.00 
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MODEL: C-47. C-117 
AND R4D 

15 20 25 

11111 IIl1flllCR 
C·47 

FLIGJ-IT MANUAL 

ENGINE CALIBRATION CURVE 
AUTO·LEAN 

. SEA LEVEL CALIBRATION 

Page: A2 - IG 

Effective: 1 Sept. I9Gt! 

BASED ON P " W INST 72 
DATA AS OF: 25 OCTOBER 1962 

850 
- ~-. 

.------~--- 800 

- -.--~-

--- ... _-'""'-- 750 

700 

650 

_ T ___ ~_ "~ ••• 

--.. ---~--,- 600 

550 
~ 

~ 
500 

Il. 
rail 

~ -- ... -- .--.~ 

450 

400 
~ 
rail 
~ 
~ 

350 

-- -- ~- -- ~----
---.- ---. -... -... - 30Q 

250 
-- -- -"0----- ___ 

200 

150 

._._----_ .... - 100 

30 35 40 

ABSOL UTE MANIFOLD PR:£S.CiURE 

FUEL GRADE: 100/130 
ENGINE(S): (2) R-1830-90C 
(IDGH BLOWER INOPERATIVE 

FUEL DENSITY: 6.0 LB/GAL -90D AND -92 

Figure A2·11. Engine Calibration Curve· Auto Lean (Sheet J of 2). 
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MODEL; C-47, C-U7 
AND RID 

... MAXIMLW CRU_ 
:::: BNEP I 40 PSI 

600 

1118 IIl1fRICR 
C - 47 

FLIGJ-IT MANUAL 
Page: A2 - 17 

Effective: 1 Sept. 1968 

ENGINE ALTITUDE CALIBRATION CURVE 
AUTO-LEAN 

WITHOUT RAM 
NACA STANDARD DAY 

PART 
THROTTLE 

""IOR.PoM 

~, 

BASED ON P & W INST 72 
DATA AS OF: 25 OCTOBER 1962 

W 5 
2 
III 
(II 

a: 
0 
% 

V 
C 
III 
a: 
II) 

C 

450 

<100 

:l6O 

:500 

250 

200 

150 

o 
o 
o 

.,3 ~l.. 

30 
28 

§ .. o 
8 
'" 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAl 

26 

20 

§ 
'" 

AI. TlTUOE IN FEET 

2325 

2200 

2100 
2050 
2000 .-
'900 

'800 

.70:) 

,600 

1500 

1400 

':500 

IZOO 

.., 

~ 8 § § ~ ~ 0 
l:l '" N ;;:, '" '" 

ENGINE (S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE 
-900 AND -92 

Figure A2·l1. Engine Calibration Curve· Auto Lean (Sheet 2 of 2). 
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MODEL: C-47, C-1l7 
AND R4D 

Rill Rl/flilCR 
C - 47 

FLIGJ..IT MANUAL 

ENGINE CALIBRATION CURVE 
AUTO-RICH 

SEA LEVEL CALmRATION 

Page: A2 - 18 

Effective: 1 Sept. 1968 

1200 

1100 

:H:I:H::H:H- 1000 

900 

ta 
800 ! 

Poe 
Ii&1 
I'll g 

700 r:1 
< 
~ 
to 

600 

500 

4:00 

26 28 30 32 34 36 38 40 42 44 46 48 

ABSOLUTE MANIFOLD PRESSURE (IN. HG.) 

FUEL GRADE: 100/130 
ENGINE (8): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE 
-900 AND -92 FUEL DENSITY: 6.0 LB/GAL 

Figur. 142· 12. Eng/n. Calibration Cvrv .. Aufo Rich (SIt •• , 1 01 2} 
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ENGINE AL TlTUOE CALIBRATION CURVE 

MODEL: C-47, C-117 
ANDRoID 

AUTO-IICH 
WITHOUT !lAM 

NA~ STANDAID DAY 

. 1_ AVAILAIILE POI 5 MINUTES 

46 

i~ 
E 1700 

F 

II. 

BNGINE(S): (2) R-I830-9OC 
(MGR BLOWER INOPERATIVE) 
·900 AND -92 

5 

42 

40 

B 
A H 

10 
PlESSUIE ALmuDE 1100D m 

BASED ON P " W INST 72 
DATA AS OF: 25 OCTOBER 1962 

26 

24 

22 

2100 

. 2500 

2400 

2300 

2200 

I 2100 

2000 

1900 

1100 

15 20 2J 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

F/t"re A2·12. Ellt/ll. Calilwation C."". • Aufo Rid (SII .. 2 of 2). 
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FUEL FLOW PER ENGINE 
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BASED ON P&W INST 72 
DATA AS OF: 25 OCT 62 
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FUEL GRADE: 100/130 
FUEL DENSITY: 6 0 LBGAL 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

Figvre A2·Jl. Fuel Flow Per Engine. 
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PART THREE 
TAKE - OFF 

T ABLE OF CONTENTS 

Discussion of Charts 

LIST OF CHARTS 

Fi,.,. No. Tille 

A3 - 1 Take-off Gross Weight Limited by 100 Ft/Min 
Single- Engine Rate of Climb 

A3 - 2 Take-off Performance Ground Run Distance 
- Flaps Up 

A3- 3 Take-off Performance Ground Run - Wing 
Flaps - 1/4 Down 

A3 - 9 Take-off Performance - Speed During 
Ground Run - Two- Engine Take-off 
Acceleration 

A3 - 10 Take-off Ground Run Distance, Runway 
Slope Correction 

A3 - 11 Take-off Performance - Refusal Speed 

A3- 12 Distance to Stop - Aborted Take-off 

A3 - 13 Take-off Path 

A3 - 14 Characteristic Take-off Speeds - Liftoff 
at 1.1 Vs 

A3 - 15 Take-off and Landing Crosswind Chart 

Page: A3 - i 

Effective: 1 Sept. 1968 

A3 - 1 
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A3- 5 

A3- 6 

A3- 7 

A3 - 8 

A3 - 9 

A3 - 10 

A3 - 11 

A3 - 12 

A3 - 13 

A3 - 14 
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DISCUSSION" OF Of ARTS. of them may be elimiDated after" cursory e:uaioatioa. 
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INTRODUCTION. 

The take-off and climbout charts ... e presented for 
yariqus gross weipts and altitudes for standard 
at.aspheric coaditioos. Headwind, runway surface 
cooditioo, specific humidity, and nonstandard temper­
atures may be taken into account by use of the 
correctioo plots. A runway slope correction ch ... t 
is also included. 

Use 50 percent of reported headwinds and 150 per­
ceat of reported tailwinds with the wUid correction 
grid. This aUows a safety marBin f« fluctuation of 
wind yelocity. It is .. sumed that the wind velocity 
is .. easured at a heiBht of 50 feet above the ground. 
Allowance is made for wind gradient &om 50 fret 
doWD to the approximate heipt of the aircraft OIl the 
ground, where the wind velocity is sliBhtly reduced. 

The eDBine manufacturer's limitinB maximum brake 
horsepower of 1200 is observed. The take-off and 
climbout perf«mance charts ... e discussed in detail 
in the foUowinl paragraphs. 

MAXIMUM TAKE.OFF GROSS WEIGHT. 

Safe operatioa of the aircraft requires that take-offs 
not be attempted at lIo.s weipt. f« which acceler­
ation, rate-of-cUmb, or obstacle clearance capability 
.e .... Jinal. There are foar primary fact«. which 
..... t be con.idered when determiaiaB a .afe limit 
f~ the take-off gross weipt. 

I. The ability of the structure to with.tand twinB 
lo8d. and inflipt maneaverinB loads ate .hoWD as 
de.ip take-off gross weipt. in the weiBht limi­
tatioos chart (figure 5-2). 

2. The ability to take off within the avaUable run­
way i. shown on the take-off perforaance chart 
(fipre A3-11). 

3. The ability to have adequate rate of climb when 
airborae is shown on the take-off gross weiBht 
liaited by sinBie-enBine climb performance chart 
(fipre A3-I). 

~. The ability to clear ob.tacle. within the take-off 
corridor is .hoWD 00 the take-off path chart (fipre 
A3-13). 

F« a liven set of take-off cooditioa., each of these 
foar coa.ideration. will perait a different gro •• 
wei pt. Aay oae of the foar weipts may be the 
lowest, dependinB OIl the cooditions. F or this 
re .. oo, all four fact«. mu.t be con.idered f« each 
take-off, even thoup in many cue. ooe « m«e 

The lowest weiBht determined by these factors will 
be. the maximum take-off gross weiBht. 

TAKE.OFF GROSS WEIGHT LIMITED BY SINGLE. 
ENGINE CLIMB PERFORMANCE. 

This chart (figure A3-I), based 00 one enBlDe oper­
atinB at mmmum power, cowl flaps trail position, 
winB flaps up, landinB Be... up, and propeller on 
inoperative enBine feathered, shows the mmmum 
gross weiBhts at which a 100 FPM rate of climb 
may be maintained for sinBie-enBine operation for 
v ... ious altitudes. F or structural gross wei3ht limi­
tations, refer to figure 5-2 in Section V. 

SAMPLE PROBLEM: 

Given 

I. Outside Air Temperature = 20°c (Point A) 

2. Pressure Altitude: 2000 feet (Point B) 

3. No Ski Configuration (Point C) 

Find: 

1. Maximum gross weight for 100 feet per minute 
single - engine rate of clim~ 30200 pounds 
(Point D) 

TAKE.OFF GROUND RUN DISTANCE CHARTS 

The Take-Off Ground Run Ch ... ts (fipe A3-2 throuBh 
A3-S) ... e provided for several aircraft confi,urations, 
to determine the take-off Ifound run di.tance at 
v ... ious field altitudes, outside air temperatures, 
specific humidities, and If oss wei,hts, corrected 
for wind and runway surface conditio..... The effect 
of runway slope on take-off lIound raa .. y be deter­
mined from the runway slope correction chart (fiBure 
A3-10). 

SAMPLE PROBLEM: 

A. Outside Air Temperature - 10°c 

B. Pressure Altitude - 2000 feet 

C. Base Line 

D. Specific Humidity - .015 

E. Gross Weight - 27000 pounds 

F. Base Line 

G. Reported Headwind - 20 knots. 

H. Base Line and Take-off ground 

Run Distance Hard Surface 

Runway - 1350 feet. 
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I. Runway Surface - Sod. 

J. Tak~off Ground Roll-I 550 feet. 

TAKE.OFF PERFORMANCE - SPEED DURING 
GROUND RUN 

The take-off performance - speed during ground 
run chart (figure A3-9) is based on the average 
acceleration characteristics of the aircraft during 
the take-off ground run with both engines operating 
at mlUimum power. Each line gives a particular 
relatiooship of indicated speed to the distance from 
the start of the take-off run for various aircraft 
configuratioos. The configuration of the aircraft is 
accounted for by entering the chart with the take-off 
ground run distance from the appropriate take-off 
ground run chart corrected for run way slope. Speed 
is obtained from the characteristic take-off speed 
chart. In this way the appropriate contour is located. 
This chart is also used to determine refusal distance. 

Sample Problem: 

Given: 

I. Takeoff ~ross weight::; 27,000 pounds, wing 
flaps - up, without skis or JATO. 

2. Outside air temperature::: 10c-C, pressure alti­
tude =2,000 feet, specific humidity =.015, re­
ported headwind =20 knots, reported headwind 
:20 knots, effective headwind 10 knots, run­
way length = 2,500 feet, runway surface: sod. 

Find: 
Indicated airspeed at 1.000 feet of take-off run. 

I. From Figure A3·2, determine that ~round run 
distance: 1550 feet. 

2. From Figure A3-14, determine that indicated 
airspeed at lift off - -:'4.5 knots. 

3. Correct lift-off speed to ground speed = lift-off 
speed - reported headwind (+ reported tailwind) 
=74.5-20 ::54.5 KIAS. 

4. Enter chart at 1550 feet (point A) and ';4.5 
knots (point B) to determine contour line (point 
0. 

S. Enter chart at desired distance, 1,000 feet 
(point DL 

6. Extend line horizontally until it intersects the 
. predetermined contour line (point E). 

7. Extend a line vertic ally from point E to the in­
dicated airspeed scale (point F) and read the 
ground speed (43.i knots) to be attained 
at 1,000 feet of the takeoff run. 

8. Correct ground speed to KIAS.: ~round speed 
+ reported h eadwi nd (- reported tailwind) = 43.7 
+ 20 = 63.7 KIAS to be attained at 1,000 feet of 

the takeoff run. 

Refusal Di stance 

Sampl. Problem: 

Given: 

I. Takeoff gross weight:: 27,000 pounds, wing 
flaps - up, without skis or JATO. 

2. Outside air temperature = 10 0 C, pressure alti­
tude: 2,000 feet, specific humidity=.015, re­
ported headwind: 20 knots, effective headwind 
:dO knots, runway length=.2,500 feet, runway 
surface sod. 

Find: 

1. Determine contour line using the above method. 

2. Using Figure A3-1I, determine the refusal speed 
(65 KIAS). 

3. Correct refusal speed to ground speed: refuaal 
speed - reported headwind (+reported tail­
wind). ~65-20': 45 KIAS. 

4. Using this ground speed (45 KIAS), enter chart 
(point G). 

5. Draw a line verticaHy to the predetermined 
contour line (point H). 

6, Draw a line horizontally from point H to the 
distance scale (point J) and read the refusal 
distance, 1050 feet. 

RUNWAY SLOPE CORRECTION 

This chart (figure A3·10) is to be used to correct 
data obtained from the Ground Run charts (figure 
A3·2 through A3-8) when runways have other than 
zero slopes. 

SAMPLE PROBLEM: 

A. For Zero Runway Slope: Take-off Ground 

Run Distance:: 1350 feet. 

B. Correction For Runway Slope of .005 
(5 feet rise per 1000 feet of runway). 

c. Take-off Ground Run Distance - 1400 feet. 

TAKE.OFF PERFORMANCE - REFUSAL SPEED 

The refusal speed as shown on this chart (figure 
A3-11) is the maximum speed which may be reached, 
accelerating from a standstill with two engines 
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operatin8 at mall:imum power, and from which a stop 
may be made within a 8iven runway length. This 
chart is based on a dry, hard surface runway and 
includes correction grids for outside air temperature, 
pressure altitude, specific humidity, wind component 
and gross weight. In addition, a three second time 
delay after reaching refusal speed is allowed before 
cuning the en8ines and applying the brakes. Refusal 
speeds are given in indicated airspeeds. Refusal 
speeds above take-off speeds are not shown. 

Enter the chart witb outside air temperature (point 
A). Draw a line horizontally from Point A to the 
pressure altitude line (point B). Draw a vertical 
line from Point B to the specific humidity base line 
(Point C) and a line parallel to the contour line 
from Point C to the given.' specific humidity (Point 
D). Then enter chart at tbe given runway lengtb 
(Point E) and draw a horizontal line to intersect the 
base line (Point F). From Point F, draw a line 
following the trend of tbe contour lines until it 
intersects a vertical line drawn from Point D. This 
inter:s~~tion is (Point G). From Point G, draw a 
horizootal line to the zero wind line (Point H). 
From Point H, draw a lint" fo11owin8 the trend of the 
contour lines, to tbe given wind component (Point I). 
Then enter chart at given gross weight (Point n and 
draw a vertical line to intersect a horizontal line 
drawn from Point I. This intersection (Point K) is 
the refusal speed. 

DISTANCE TO STOP - ABORTED TAKE-OFF 
CHART 

The distance to stop - - aborted take-off chart (figure 
A3-12) provides the distance required to stop from 
any indicated speed up to the highest take-off speed 
at altitUdes from sea level to 16000 feet. The 
stopping curves assume windmilling propellers and 
a take-off wing nap deflection of zero degrees. No 
runway slope correction has been included. See the 
characteristic take-off speeds chart (figure A3-14) 
for the recommended take-off speed. 

SAMPLE PROBLEM: 

A. Indicated Airspeed = 40 knots. 

B. Pressure Altitude =4000 feet. 

C. Gross Weigbt = 27000 Pounds. 

D. Stopping Distance =650 feet. 

T AKE.OFF ABORT CRITERIA 

Due to the take-off characteristics of C-47 aircraft, 
the abort criteria is based on rdusal speed and 

rdusal di,stance. The refusal speed is determined 
from the take-off performance - refusal speed chart 
(fipe A3·11) and is based on temperature, pressure 
altitude, specific humidity, runway length, wind 
compoaent and gross weight. The refusal distance 
i. obtained from the take-off performance speed 
during ground run chart (fi~ure A3·9). 

TAKE.OFF PATH 

A take-off path - - chart (figure A3-13) is included 
for a two-en8ine· take-off climb with a wing flap 
deflection of zero degrees. This curve is presented 
to enable study of terrain or obstacle clearance 
problems peculiar to various airfields. 

Tbe flight path chart 8ives relationship between 
bei8ht attained above the runway surface and hori­
zontal distance traveled from the start of the take­
off roll. Eacb curve is for a specified two-engine 
take-off distance over a 50-foot heigbt. Tbis curve 
can be used for the various combinations of gross 
wei8ht, altitudes, and atmospheric conditions that 
result in tbe given take-off distance. It is for tbis 
reason that gross wei8bt and altitude do not appear 
ezp Ii ci t1 Y • 

This chart ·was prepared pssuming a constant ac­
celeration to 95 knots; zero degree flaps. Landing 
gear retraction is initiated at take-off and requires 
approlrimately 7 seconds to be completed. The dra8 
of the fully ell:tended landing 8ear is assumed to 
exist until the landing gear is completely retracted. 
The: fligbt path chart terminates at a bei8bt of 400 
feet. In no case is tbe 5-minute'mazimum power 
limit ell:ceeded. 

For a known obstacle heigbt and location (distance 
from start of take-off roll), the fligbt patb chart can 
be used to read the take-off distance over a SO-foot 
hei8ht for a zero wind, zero runway slope, and hard 
surface runway condition. 

SAMPLE PROBLEM: 

Given: 

1. Head'\\'ind Component = 20 Knots (Point A) 

2. Distance of Obstacle From Start of Take-off 
Roll::- 4000 Feet (Point B). 

3. Obstacle Ife:gbt =100 Feet (Point C) 

Find: 

1. Gear Down Take-off Distance Over a SO-Foot 
bei~ht::. <;'i00 Feet (Point D) 

2. Ground Roll Distance to Lift Off_ 5500 = 2820 Ft. 
1.9~ 
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Enter cbart with given beadwind component (Point 
A). Draw a horizontal line hom Point A to tbe given' 
obstacle distance Contour line (Point 8) (distance 
from start of take-off ruo). Tben enter cbart' at 
obstacle beight (Point C) and dr .... porizontal 

line hom Point C to intersect a vertical line drawn 
from Point B. This intersection is Point D and is 
the gear down take-off distance to clear a SO-foot 
heigbt with zero wind and zero runway slope. Divide 
this distance by 1.95 (ratio of distance over a SO-foot 
obstacle to take-off ground roll distance) to obtain 
tbe grouod roll distance with zero wind, zero runway 
slope and hard surface runway. Using given outside 
air temperature, pressure altitude and specific 
humidity determine den s ity altitude. V sing the 
above derived ground roll distance, enter takeoff 
ground roll distance chart through the ground roll 
scale. Draw a t"ertical line from this point until 
it intersects a horizontal line- drawn from the pre­
determined density altitude. This intersection 
indicates the maximum gross weight which will 
allow a take-off oyer the gh'en obstacle under the 
gh'en conditions. 

CHARACTERISTIC TAKE-OFF SPEED CHART 

The characteristic take-off speeds chart (fil'lure 
A3-14), presents lift off speeds (l.IVs) for zero and 
1/4 v.ing flap settings for the range of probable 
take-off gross weights. 

SAMPLE PROBLEM: 

Given: 

I. Gross weight=2'S.'i'SO Pounds (Point A) 

2. Uing Flap ~etling::. Zero (Point B) 

Find: 

1. Lift-off Speed=72.2 Knots (Point C) 

T AKE·OFF AND LANDING CROSS-WIND CHART. 

The minimum touchdown or lift-off speed, under 
cross-wind conditions, may be determined by refer­
ence to the take-off and landing cross-wind chart 
(figure A3-1S). A diagonal line (recommended touch­
down or lift-off speed) indicates tbe minimum speed 
at wbich directional control can be maintained with 
the use of rudder ONLY for various combinations 
of aircraft and cross-wind velocities. If take-off or 
touchdown is accomplished at a speed less than 
recommended, tbe aircraft will turn into the wind, 
tending to veer off the runway. 

.1fter obtaining the runway heading and existing 
surface winds, compute the wind angle relative to 
the runway. Using the wind angle., enter the chart 

at zero headwind and zero cross-wind component. 
Proceed parallel with tbe appropriate wind angle 
line (as determined by interpolation) to the ap­
propriate wind velocity curve (Point A). From 
Point A project a line vertically to the diagonal line 
and from the diagonal line horizontally to tbe speed 
scale (Point B), and read the minimum toucbdown 
or lift-off speed. If the speed as determined from 
figure A3-14 is less than the speed shown at Point 
B, the speed shown at Peint B should be used for 
takeoff or touchdown. If tbe speed as determined 
from figure A3-14 is greater than the sJYeed sbown 
at Point B, the speed as determined from figure 
.\3·14 should be used for takeoff or touchdown. 

The headwind component can be determined by 
projecting a line from Point A horizontally to tbe 
beadwind component scale (Point C). The cross­
wind component can be determined by projecting a 
line vertically from Point A to the cross-wind com­
ponent scale (Point D). 

J 
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BASED ON: FLIGBT TEST DATA 
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MODEL(S): C-47 
C-1l7 AND R4D 

FUEL GRADE: 100/130 ENGINE(S): (2) R-1830-90C 
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BASED Om' FLIGHT TEST DATA 
DATA AS OF: I1.Tl1LY 1957 
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TAKE .. OFF PERFORMANCE GROUND RUN DISTANCE 
TAKE-OFF SPEED .. 1.1 V. MAXIMUM POWER WITH 2'100 RPM 

MODEL(S): C-47. C-117 
ANDR4D 

COWL FLAPS - TRAIL PCl!ImON 
FUEL GRADE: 100/130 
FUEL DENnTY: 8.0 LB/GAL 
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TAKE . OFF PERFORMANCE GROUND RUN 

MAXIMUM POWER WITH 2700 RPM COWL FLAPS - TRAIL PaJITION 

FUEL GRADE: 100/130 

WING FLAPS .. 1/4 DOWN 

TAKE-OFF SPEED. 1.1 Vs 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

MODEL (8): C-47, C-117 
ANDR4D FUEL DENSITY: 6.0 LB/GAL. 

ENGINB(Sl: (2) R-1830 - 9OC{BIGH BL 
WER INOPERATIVE ON .90D AND -9~) 
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TAKE - OFF PERFORMANCE - SPEED DURINa aROUND RUN 

TWO ENGINE TAKE-OFF ACCELERATION 

pASED ON: FLIGHT TEST DATA 
DATA AS OF: 24 APRIL 1964 
MODEL(S): C-47, Cll7 AND R4D 

40 50 60 

(KNOTS) 

ENGINE (S): (2) R-1830-9OC 
(HIGH BLOWER INOPBRATIVE) -90D AND -92 
FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

MOTE 

If !he .peed obcaia .. d doui •• oak ..... H 
i. I.... • ... e apeed ..... _ •• e 
deciDiM .. COIItUtOC' ..... ff 0' tID 
.... p _at be ................ cltia, 
_aaldia_e, 

INDICATED AIRSPEED MINUS HEADWIND COMPONENT PLUS TAILWINn COMPONENT 
I I I I I i -r-TI I i I Iii 
Q U 23 35 46 58 69 81 92 104 115 

(MPH) 

F I,ute A3-'. T atc...(J1I Perlormance - Speed Durl", Ground Run • 'Two> -Engin. Tai ... OII Acc.'.,atloll. 
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BASED ON: FLIGHT TEST MODEL(S): C-47, 
DATA AS OF: 16 NOVEMBER 1967 C-117 and R4D 
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ENGINE (S): (2) R-1830-90C 
(mGH BLOWER INOPERATIVE) 
- 90DAND -92 

RUNWAY SLOPE - RUNWAY RISE (FT) 
RUNWA Y LENGTH 

CORRECTED RUNWA Y LENGTH - 1000 FT 

Figure A3-10. Take-Off Ground Run Distance, Runway Slope Correction 



TAKE· OfF PERFORMAIICE . REFUSAL SPEED 
BASED ON: FLIGHT TEST DATA MODEL(S): C-4'l, C-117, FUEL GRADE: 100/130 ENGDiE(S): (2) R-1830-90C 
DATA AS OF: 11 JULY 1957 AND R4D • FUEL DENSITY: 6.0 LB/GAL (HIGB BLOWER INOPERATIVE) 
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I=-I-mllllll wind and 150 per-
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•

. correction grid 
U wind is meas­
ured at a source 
other than the 
runway. This 
is a recommended 
procedure which 
may be revised at 
the discretion of 
the pUot, depend-­
ent upon the source 
of measur.ement 
of the wind data. 

.A' .. 3 
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MAXIMUM 
30,600 PO S 
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5. HEADWIND = 20 KNOTS. 
2. PRESSURE ALTITUDE = 2000 FEET. 6. GROSS WEIGHT = 27000 

POUNDS. 3. SPECIFIC HUMIDITY = ,015 
4. RUNWAY LENGTH = 2500 FEET. FIND: 

I, REFUSAL SPEED = 65 
KNOTS. 

Figu,e A3.ll. Take·Off P.rformance • Refusal SpeeJ. 
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DISTANCE TO STOP • ABORTED TAKE • OFF PROPELLERS WI.OMILLING 
WING FLAPS. UP 

STANDARD ATMOSPHERIC CONDITIONS 

ZERO WIND - ZERO RUNWAY SLOPE 

BASBD ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

IIODEL(S): C-47. 
C-U7 AND R4D 

KlfOTS 

o 23 46 69 92 
M.P.&. 

INDICATED AIRSPEED 

ENGINE(S): (2)R-IUG-eoc 
(BlGB BLOWER IHOPERATIYB) 
-9ODAND -91 

FUEL GRADE: 100/130 
FUEL DDBITY: 8~ 0 LB/GAL 

STOPPING DISTANCE (n, 

FI,u,. A,3·l2. Distance to Stop. A.borted Talc .. OIl. 
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2. A S lD1O'1" CORRBCTlON FOR PanTION DROR BAS SaN StlBTRACTBD. 
3. NO DllTRtJllBN'l'DROR • INCLUDED. 
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TAKE-OFF AND LArtDING CROSS-WIND CHART 

MODEL: C-47, C-117 
AND R4D 

NOTE: ENTER CHART WITH MAXIMUM GUST VELOCITY 
FOR CROSSWIND COMPONENT. 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 
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CROSS-WIND COMPONENT (KNOTS) 

SAMPLE PROBLEM: 
GIVEN CONDITIONS: 

TAKE..oFf RUNWAY _lO° 
WIND GIVEN 700 AT lO KNOTS 
CROSS-WIND DIRECTION = 700 

- 300 = 400 (POINT Al 

lASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

CHART INDICATlS: 

B. MINIMUM LlFT.OFf SPEED -73 KIAS (84 MPH) 
C. HEADWIND COMPONENT - 2l KNOTS 
D. CROSS-WIND COMPONENT - 19.5 KNOTS 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

F I,.". AS·'S. r.lce-OllflrlJ L.nJln, Cro"wlnJ Cft.,f. 
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DISCUSSIOH OF CHARTS 

The time and distance to climb charts (figures A4-1 
tbrousb A4-14) are used few detenaioiog time and 
distance uaveled and the fuel consumed during a 
climb. Curves are showD few METO and climb power, 
standard and hot days for the rwo.eogine cODfigu­
rations (with and without slds). Curves are also 
preseDted for muimum and METO power few standard 
day, with and without slds and maximum power few 
hot day with aad without slds iD the siDgle eDgiDe 
configuratioD. 

The rate of climb charts (figures A4-15 through 
A4-24) show the rate of climb few METO aDd climb 
power for the tw~eope config~atioDs (wi~ and 
without skis), and the rate of climb few mU1Dlum, 
METO aDd climb power few the siD,le-eogioe con­
figurations (with .. d without slds). 
The emergeDcy ceiliDg chart (figure A4-26) preseDts 
the weipts and altitudes at which the rate of cli.b 
is 100 feet per miDute with METO power few two or 
ODe eogine operatiDg (with and without skis). Figure 
A3-l (take-off gross weipt liaaited by 100 feet per 
DIioute rate of climb, siDgle-eogiDe, maximum 'JDwer) 
lllAy be used as the eaergeocy ceiliDg chart for ODe 
eqine operatillg at maxiDlUBI power. 

TIME AND DISTANCE TO CLIMB 
The time aDd distaDce to climb charts (figures A4-l 
tbrou,h A4-l4) are preseDted io faciog pairs and are 
used to detetDIioe time and distance traveled aDd the 
fuel CODsumed duriog a climb to a Jiven altitude for 
tw~eogine operation at either METO power or climb 
power with an without skis few standard and hot day 
cooditions~ Charts are also included for maximum 
aud METO power, staudard day, with and without 
slds and muimum power, hot day, with and without 
slds for the single-engine configuration. To obtain 
time to climb, enter the time to climb chart (Sheet 1 
of 2) on the gross weight scale, with the aircraft 
gross weight at the start of climb, and project a line 
parallel to the gross weight guide lines, until the 
desired pressure altitude curve is intersected. From 
this intersection, project a line h«izootally to the 
left and read time to climb in minutes. To obtain 
distance to climb use same procedure on distance 
to climb chart (Sheet 2 of 2). The gross wei,ht at 
the end of the climb may be found by projecting a 
vertical line down &081 the intersection on the initial 
gross weight and pressure altitude. The wei~h~ at 
the eud of the climb is read on the ~ross weight 
scale. Fuel consumed during the climb may be 
determined from either sheet 1 of 2 or 2 of 2 by 
subtracting the gross weight at the end of the climb 
&081 the gross weight at the beginning of the climb. 
Recommended climb speeds are presented on each chart. 

TIME TO CLIMB. 

SAMPLE PROBLEM: 

1. 27,000 pounds gross weight at start of climb at 
sea level. 

2. Pressure altitude = 10,000 feet. 

3', Eleven minutes: time to climb. 

4. Fuel used: the difference between the weight 
at start of climb (point A), and the weight at end 
of climb (point D);r 25Q pounds. 

Distance to Climb: 

SAMPLE PROBLEM: 

1. 27,000 pounds gross weight at start of climb at 
sea level. 

2. Pressure altitude = 10,000 feet. 

3. 20.2 nautical miles flowo during climb. 

4. Fuel used : the differeoce betweeo the weight at 
start of climb (point A). and the weipt at end of 
climb (point D) ': 2,0 pouo4s. 

RAT! OF CLIMB 
The rate of cliab charts (fi,ures A4-1' *oqll 
A4-24), .. e preseated fot two and si.qle-eape 
operatioa at METO lind cliab power with aDd without 
slds. Aa additional chart is iDcluded few siape­
eDgine operatioa at aula_ power with and without 
slds. The charts .. e used to detetDlioe the rate of 
climb in feet per .ioute at a giTeo JfOSs weiJbt. 
A sample problea is showo oa the first of this series 
to illustrate its use. 
EDter the chart at the oauide air teDl~rahll'e (Poiat 
A) and draw a 1iDe Yertieally to the pressure altitllde 
Uae (PoiDt B). Froa this poist draw a barizoatal 
liDe to intersect the Jiyeo ,,08S weiJlat liDe (Poiat 
C). FrOia Point C, dra .. a liDe Yertically to the IIIIe 

of climb scale (Poiat D), lind relld the rate of cU.b 
iD feet .per .u.ute. 

SAWTOOTH CLIMB 

Tlae siqle enliae sawtooth climb chart (fiJure 
A4-25) is pre seated to show the relationship betweeo 
rate of climb aDd velocity few given conditions. 

EMERGENCY CEILING 

The eDletgeocy ceiling chart (figure A4-26) shows 
the FOSS weipt versus pressure altitude at whicb 

tbe aircraft will maiotain a rate of clillb of 100 
feet per minute 00 a standard day. at METO power. 
These curves are _ two and siDpe eape operma. 
with aad without skis. 
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COWL FLAPS - TRAIL 

DATA AS OF: 11 JULY 195'l FUEL GRADE: 100/130 

80 

56 

50 

35 

I:: ...... 
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FUEL DENSITY: 8.0 LB/GAL 
METO ~WF;R TWO ENGINE CLIMB SPEEDi1 

115 

31 3! 

GROSS WEIGHT - 1000 LB 

ENGINE (S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90DAND -92 

GROSS WEIGHT (1000 POUNDS) MODEL(S): C-47 
C-ll'l AND R4D 

Figure M-l. Time To Climb. StandarJ Day- METO Power - Two Engines. (Shee, J 012) 
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COWL FLAPS - TRAIL 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1951 

FUEL GRADE: 100/130 

130 

110 

110 

100 

.0 
10 

10 

" 
50 

so 

30 

10 

O. 

SNODIB(8): (3) R-1UO-90C 
(111GB BLOWER INOPERATIVE) 
-to AND -13 

FUEL DENSITY: 6.0 LB/GAL 

GROSS niGHT (1000 POUNDS) MODEL(S): C-47 
C-U 1 AND ReD 

Fifure A4·J. Distance To Climb. StanJarJ Day. METO Power· Two Eng;n.s. (Sheet 20/2) 
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BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

ENGINE(S): .(2) R-1830-90C FUEL GRADE: 100/130 
(HlGH BLOWER INOPERATIVE) FUEL DENSITY: 6,0 LB/GAL 
-90D AND -92 

METO POWER TWO ENGINE CLIMB SPEEDS 

..... 115'""""""== 

S 110 

g 
S 100 

90 
50 21 23 25 27 29 31 

40 __ 

35--

.30 

10 

GROBS WEIGHT - 1000 LB 

: ____ 11 
GROSS WEIGHT (1000 LB) 

Figure A4·2. Time to Climb. Hot Day. METO Power. Two Engines. (Sheet 7 012) 
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MODEL(S): C·47 
C-117 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: If JULY 1957 

ENGINE(S): (2) R-1830-90C 
(BIGH BLOWER INOPERATIVE) 
-900 AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

GROSS WEIGHT (1000 LB) 

Figure A4·2. Distance To Climb. Hot Day. METO Power. Two Engines. (Sheet 2 of 2J 
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TIME TO CLIMB-STANDARD DAY 
MODEL(S): C-47, 

C-117 AND RID 
CLIMB POWER TWO ENGINE 

[]R/C = 100 FT/MIN 
ENGINE(S): (2) R-1830-90C 
(ijIGH BLOWER INOPERATIVE) 
-90D AND -92 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

CLIMB POWER TWO ENGINE CLIMB SPEEDS 

135 

FlTEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

130 

! 110 

100 
21 23 25 27 29 31 33 

GROSS WEIGHT - 1000 LB 
80 

55 

50 

45 

--40 ; 
-- 35 

~ 30 

25 

20 

15 

10 

5 

o 

GROSS WEIGHT (1000 POUNDS) 

Figure A4-3, Time To Climb - Standard Day - Climb Power - Two Engines. (Sheet 1 0/2) 
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DISTANCE TO CLIMB-STANDARD DAY 
CLIMB POWER TWO ENGINE 

[!)R/C = 100 FT/MIN 

MODEL(S): C-47 
C-117 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOP!:RATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

GROSS WEIGHT (1000 POUNDS) 

Figure A4-3. Distance To CIi",It - SfonJorJ Day - Cli",It Power - Two Engines. (Sheet 2 01 2) 
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MODEL(S): C-47, 
C-117 AND R4D 

ENGINE(S): (2) R-1830-90C 
(!fiGH BLOWER INOPERATIVE) 
-90D AND -92 

TIME TO CLIMB-HOT DAY 
CLIMB POWER TWO ENGINE 

8 R/C = 100 FT/MIN. 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

CLIMB POWER TWO ENGINE CLIMB SPEEDS FUEL GRADE: 100/130 
FUEL DENSITY: 6. 0 LB/GAL 

21 23 
GROSS WEIGHT - 1000 LB 

60 ~~~~~~~~~~~~~~~~~~~ 

55 

50 

45 

35 

~ 
! 30 
1&1 

~ 25 

20 

15 

10 

5 

GR ass WEIGHT (1000 POUNDS) 

Figure A4-4. Time To Climb - Hot Day. CLIMB Power - Two Engines. (Sheet, 012} 
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BASED ON: FLIGHT TEST DATA 
DATA AB OF: 11 JULY 1957 

ENG1NE(S): (2) R-1830-90C 
(BIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

~. 
i 
...l 
-< 
~ 6 
S 
~ -
tl 
~ 
~ 
Q 

GROSS WEIGHT (1000 LB) 

Figure 1.4·4. Distance To Climb. Hot Day. CLIMB Power. Two Engines. (Sheet 2 0/2) 
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