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TABLE I • coatd.

Ooot-
Exh....' Caa Dela- aWe

Sam· Gro•• T:lrqtu: Cae Prod'Jeer "i'enlp ,"in Air· .1Iy Air
pie Adt Flt TI_ Wt (pct) IlPM I"FI Rotor .,....,j A1t T-.
No. No. No. (miD) (lb) r---y I 2 ~ P">N 11<..) 1ft) ("F)

IU ". )7B )).9 21.700 29. J I U.r. 14.201 n.696 tn .:5 2S•• 17 101.6 747' 79.07
I~) )7B M.l 21.700 15.25 0.76 1l.'lS 10.40l 62) 904 2H••1 95.0 ,..c 7'.56
163 )7B 35.7 21. 600 24.95 7.65 1].202 1:.124 600 ~O 22471 5). ) laO I 7'.n
161 )7B 36. ) 21.6CO 34.66 46.63 14.201 14. ]6~ 722 lOGe 2M.!? ~.O 1,.. ".01

164 )7B 5].9 U.lOO n.aa 39 75 14.45e 14.145 722 ?96 llt.17 97. I U65 73.21
164 37B 54.6 Z:, leO U.42 H.M 14.333 U.~9S ;10 %2 ll2." 99. I 4301 73.11
164 )7B 56.2 U.20C1 30.50 13.76 14.45. 13.920 710 9~0 212 99 :01.' 4240 n.l1
164 )7B 57.3 U.200 ]I." ]1.64 14.459 n.6,. 722 925 2M.17 101.' 4191 73.11

165 ).B 116.0 2'.100 36.Ot 42.G5 14.711 14.220 ~}t .96 U4 17 99.2 )121 70.70
165 )7B 116.5 26.100 ]t.n 17.51 14.459 13.920 7U.' 950 234.17 107.0 )750 .....
165 )7B 117.2 16.ICO 2~.1I n.46 14.459 13.145 6<;7 938 2H. !7 100.4 3600 ...~
166 )liB 2. ) 22.900 2172 32 II n.9S6 13.5# 67~ .., 2)4.17 112. I 2940 54.n
166 JaB 3.3 U.9CO 19.41 6.12 12.950 11.151 £4c U~ UI.2' 62. I 231) SS.I'
164 JaB ).0 U.llllO 42. en 25.99 14.saS n.c.z: 'l) >'9 ;:;: •• 5] 21.9 2011 55. I'

167 liB 17•• Z4.~00 ](I 50 32.'7 14.20' 1l.621 1>5'1 '69 tH.17 119.5 31H 54.J]
167 3.B II." 2'.200 24.95 11.41 I'.ll}o 12.Ot':' 652 6., 229." 19.2 17~ 52.'5
167 ]511 90.0 2'.200 )7••4] 19.7S H ••S9 D.920 7)9 746 121.26 II.' ,~3 5O.J-4

loll ]SB 95.• 2].9,)(1 ZS.42 H.34 14.0'2 13.546 10~ ,,89 2l4.P 10]. 'I lS54 5]."
161 liB .,.. ] 23.900 21." '.41 13.202 l1.n6 652 .l!9 HI. II 67.1 1311 SO. 16
161 31B '97.0 23.900 50.60 )9.75 14••5<; 1l.595 1~ 769 :23.54 2'.3 594 SO. 14

16. liB IlS.1 2].300 20.10 25.2) 1l••]0 13.247 6~2 6n 232.99 67.4 195. 51.11
169 )Ill 126.1 2:.2DO 27.0] ~.94 13••53 11.525 651 701 US.19 'I. ] .U SO."
169 )lB 1l7.5 2].200 37 .43 l6.70 14.))] n.621 727 7(,i 229." ZO.3 3SO 4'.30

170 3111 n2.2 21.100 21.49 2.... 13.453 1l.022 ~ 10: 2)1.11 lOt. 2 3l~- n ••5.,
170 31B 1l3.7 21.8:10 20.10 t. Il 13.202 11. ]01 651 689 U7.~ ""0 127. SO."
170 )Ill 1M.' 21.6:lD 45.74 28.29 14.459 13.172 776 7.., zu..)S 25.0 500 SO. 14

171 liB IS'.0 lJ.OOC 29.11 12.~ J4.ZOI 13.621 677 677 134.17 11••• 6237 56."
171 laB 159.9 ll.OO':: 26 l. 10.70 1)••'0 11.'1'4 6W 70~ Ui.H '7.7 2211 53."
171 JIB 160.6 Z!.O~O '7.11 46.6] 14.515 13.99S 164 746 U .... 30.4 1117 Sl.4'

112 liB In.? U.SOO 0.00 95.S<> 126 15.166 1(1.0 1137 231. .1 •. 9 301 SO. 14
172 3511 174. ) U.SOD O.OD lOS. so 116 15.166 IS!; IIi' 116.U. 2'l.4 407 50.14
172 )lB 175.5 U.400 0.00 101.61 251 15.941 IDS lito 22).53 11.2 ,!>6 47.'3

In ltIl 176.7 22.300 0.00 71.10 126 IS. III eo 1068 llZ.,. n.2 lZ19 SO."
In 3IB 117. '. U.3OO 0.00 74.16 126 15.342 I~ Ion 232." 6t. ) 1350 SO."
In lUI 17'.4 2:.300 O.N 74. If. lSI 15.417 69 10.9 2]1.81 ".0 1477 S1.'1

174 lIB 117.2 ll.'lOC 0.00 74. '2 !16 15.261 110 iO~1 ZlI.11 15." 3061 55.16
174 )III 1".4 21. '00 0.00 75.6'1 126 15.342 In I....S 2H.1I al.O no. 56••
174 18B 189.5 ll.9DO 0.00 7t.4S 126 15.Ul 117 107" 2)1. SI 80.0 lUO 56."
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T AIILE I - __Id.

Out-
Eahaua' G•• I)c,- aade

s-,. Gro•• Torque C.. Producc-r TC'm;. M4I" AIr ... alty Air
,.a. Adl Fit Time WI ~ RPM l"FI Rotor .~cd All Tt:rnp
Mo. Mo. Mo. lminl IIbl I 2 I 2 -1--:- RPM 1k"1 1ft) [OFI

175 '14 3111 193.2 21.700 0.00 55. II Ilb 14.H3 UO 1034 234.17 78.9 1693 51.51
175 3111 194.9 21.700 0.00 7S.H 251 15.417 130 1092 228.26 22.7 297J 57.67
'75 3111 195.5 21.600 0.00 101 21 Ilb IS. '141 142 I itO 211.70 0.0 a26 57.67

lU lIlI 195.7 21.600 :l.00 I,H.H 126 15.106 142 lid 211.70 0.0 2657 56.00
lU lIlI 196.0 21.600 0.00 103.21 126 15.866 UO 1I@1 211.70 0.0 2UI 56.00
176 3811 196.6 ~1.600 0.00 65.77 177 15.716 130 1101 23S.91 0.0 2760 SO. I~

171 5611 1.3 22.100 26.H 39.75 11.110 11.771 821 i~c.. 215. l6 76.2 4172 16.41
177 5611 1. I 22.000 9.70 2.29 12.196 11.451 117 4 •• 214. !7 31.2 1721 85.57
171 5611 2.3 22.000 1l.51 14."0 14.012 11.771 12S 7&5 211.~ 0.0 1622 85.57

171 5711 70. I 19.000 16.73 35.17 14.201 11.771 924 8l>2 211.81 102.1 "992 10.13
'71 5711 72.0 19. COO 20.10 7.65 12.9SO 11,226 775 H7 ~5.9O 0.0 3417 79. 16
171 "'711 72." 1&.900 16.73 45.87 14.0il2 14.145 137 80s 230.63 0.0 lUI 10.00

179 5711 12.2 21.700 51.22 "5.17 14.585 14,070 187 7'14 229."4 0.11 4711 11.67
17' 5711 1l.5 21.700 59.61 "5.17 !-t.I16 14,220 912 80S 212.~ 93.2 4519 11.67
17' 57B 11.2 21.700 41.52 "9.69 14.116 14• .169 802 117 232.99 101. I 5176 SO.13

110 5711 122.9 20.200 41. 5Q 39.75 14.201 14.070 812 758 232. '?CO 109. I 56.. il 11.07 I
!IO 5711 123.8 20.100 3O.5L' 12.21 12.125 11.226 77S H7 221. 16 0.0 4955 &c.n
110 5711 12... I 20.100 29.10 29 OS 11.130 11.471 801 741 231. 11 0.9 4672 80.00

III ;711 125.2 20.100 40.19 16.70 14. SIS 14.070 8SO 7M 2H.17 78.2 HI6 10.53
\11 5711 125.6 ZO.loo 20.10 6.88 12.950 11.675 775 75t 230.63 0.0 H99 10.13
III 5711 126.9 20.000 49.90 19.75 14.I16 11.920 887 794 231. 81 106.5 "5H 10.00

III 57B 153. ' 21.100 11.17 11. ..7 12.573 12.199 701 701 232. "9 77.3 71n 19.21
III 57B 15-&. 3 21.100 24.26 12.13 11.202 12.274 77S 770 22. 08 59.5 6111 84.19
182 57B 155.4 21.000 2".26 26.76 11."53 11.396 716 751 lB.II 0.0 5351 11.67

113 SIB O. I 23.OW 75.55 H.9I 15.213 14.594 910 all 211.11 107.0 266 5-&.15
113 SIB I. I 23.000 H.15 64.91 15.591 1".961 985 S46 232.99 91. 7 259S 52.29
113 Sill 2.3 22.9CO 11.18 35.93 14.012 11.145 111 756 211.99 90.3 ..712 57.43

1$4 SIB 15.7 25.900 "1.59 n.DS 14.515 1... 1..5 I .... 779 231.81 59.1 5250 59.14
:M Sill 17.0 25.800 20.10 1.53 12.125 10. 103 717 687 227.08 51.3 4611 5".00
1M SIB 17. I 25.800 H.9S 10.70 12.125 11.600 H8 720 211. 81 41.1 2029 5".00

liS 60B II.J 22.200 H.66 53.52 H.208 1".893 &21 S46 2H.17 0.0 2291 69.14
liS 60B ZO.O 22.100 61.69 49.69 15.213 a.519 920 813 211.99 95.6 ..031 75.1"
11~ 6011 20.6 22.100 61.6" 49.69 15.339 H.5l9 950 III 232.99 104. I 513.. 77.71

116 6111 55." 26.200 72.0& 57. H 15.339 1".145 971 671 211.99 0.0 3336 77.il6
116 61B 55.7 26.200 69.31 67.:8 15."64 15.043 995 904 232.99 IS. I 1467 77.86
116 61B 56.5 26.200 59.61 56.5- 14.816 !4.594 196 516 212.99 104. I 4097 11.29
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TA8LE n. INVESTIGATION OF CH-41A HJ:L1COPTEa ENGJNS LOAD
SHARINc. (lNSTRUWENTATION INCOMPLETE)

Torcau
Time (pet)

Sample Number Aircraft Number FU.ht Number (mia) 1 1 FliIht Coaditloee

1 908 ZA 1.1 41.51 19.11 A

1 908 ZA 1.1 66.99 41.11 A

1 908 ZA 1.6 51.5Z 50.40 A

1 908 ZA 9.4 41.51 43.10 A

Z 908 ZA 14.6 49.U 35.06 S

2 908 ZA 15.4 ZO.19 48.Z1 5

2 908 ZA 16.4 36.19 33.60 5

3 908 3A 1.6 30.80 11.91 D

3 908 3A 1.4 23. 10 U.15 D

3 901 3A 9.0 1.24 6.51 D

3 908 3A 9.1 Z1.1Z 11.69 D

4 908 4A 1.2 1695 U.64 S

4 908 4.A 1.9 1 41.61 5

4 908 4.A Z.1 (._ 11 40.90 5

5 908 7A 61.6 16.95 1.11 D

5 908 1A 69.5 16.95 14.61 D

5 908 7A 10.1 40.04 39.44 D

6 906 16A J:.9 36.19 37.98 5

6 908 16A ZO.5 21. 56 6.51 D

6 908 16A Z1. 9 ZI.49 U.64 D

-; QO& 17A 11.4 34.65 35.19 D

7 908 I1A 19.0 21.56 1.11 D

7 908 I1A 20.4 31.51 U." D

1 908 l1A Zl.6 41.35 n.a7 D

8 908 I1A 40.1 54.67 U.59 A

8 908 I1A 43.0 46.20 Z1.16 D

8 908 I1A 44.2 5O.1Z 41.41 A

9 908 17A 62.2 31.57 Z1.16 5

9 9Ot; l1A 63.Z 36.96 21.11 D

9 908 I1A 64.1 Z3.17 1.30 D

10 908 I1A 65.3 34.65 n.14 A

10 908 I1A 66.5 23.10 6.57 D

10 908 111. 61.1 49.ZI n.14 D

11 908 18A Z3.8 49.ZI 41.41 5

11 908 18A 24.5 29.16 25.51 5

11 908 18A Z5.8 40.81 37.91 5

1~ 908 18A 29.1 36.96 33.60 D

lZ 908 18A 30.Z Z1.72 8.11 D

lZ 908 18A lZ.3 41.74 40.17 D

8D - De.cent; S - Steady; A - A.ce"'; .. - Iotaneu"e..; H - Hower
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TABLE U - coatcl.

Tor~ue

Time (pet;
Sunple He._r Ainult Num_r FU.ht Hlllllber (mill) i 1 FU.bt COftditioa·

11 901 1110 54.1 27.12 2l. 37 D

13 901 1110 55.6 7. ';0 0.00 D

a ~I 1110 57. i 62.37 54.711 D

14 901 1110 64.3 29.26 27. tl3 5

14 90S 1110 65.l. 10.01 6.57 D
14 ~I 1810 66.1 11. 55 7.3C D

IS 901 1810 68.3 19.27 35.79 D

15 908 1110 76.1 39.27 39.44 S

IS 901 1110 79.4 19.26 10.96 D
IS ~I 1110 10.8 56.11 4&.01 D

16 90' 1110 1l0.' 31. 57 1.9.21 5

16 901 1110 112.2 23.87 9.50 D

16 901 1110 123.' 46.20 40.17 D

17 901 1110 12•. I 6".68 5fS.•3 A

17 901 liA 126.9 3i.N 10.'5 D

11 90. 1110 127.2 39.27 34.33 D

I' 90' 1910 29.' 21. 56 33.60 A
II 901 1910 19.6 62.37 61.66 A

1. WI 1910 30.6 43.89 46.75 A

l' 901 1910 Sl.O 27.72 29.21 D

19 901 1'110 59.5 1.41 3.65 D
19 tol 1'10 60.2 31.57 14.61 D

zo 901 1910 12.6 30.10 29.21 II

20 191 1910 13.6 0.00 38.71 D

20 901 1910 14.7 5O.&Z 47.41 D

Zl 901 1910 19.' 50.05 41.63 D

21 901 1910 89.9 H.at> 3.65 D

21 90S 1910 91.4 29.16 3.65 D

2Z 901 1910 110.3 44.66 43.83 D

2Z 901 1910 111. 7 21.56 9.50 D

2Z 901 1910 lIZ. 5 75.46 66.47 D

23 901 1910 131.9 26.95 18.99 D

23 938 1910 132.3 11.56 7.30 &

23 908 1910 133.5 36.19 16.80 D

24 901 lOA 8.6 34.65 33.60 D

24 901 ?OA 10.2 23.N 8.03 D

24 901 2C1: 10.' 42.35 21. 91 D

25 901 lOA 44.9 31.57 Z6.3C D

25 901 20A 45.6 29.16 8. 77 D

25 901 lOA 46.9 46.91 36.52 D

eD - Deaceal; 5 - Stedy; A - A.celll; iii - MaIleuftr; Ji - H_er
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TA~LE 11 • cuntd.

Torq·.1e
Time (pet)

Sample Number Aircraft Nuu:ber Flight Number (mia) 1 ~ Fll.ht CoDdltione

U 908 20A 73.0 H.65 31. 41 D
26 908 20A 74.5 U33 7.30 D
2t: 908 20A 75.6 39.27 32.14 D

~7 908 20A 84.8 42. 31) 39.44 D
27 W8 20A 86." 29.26 2.19 D
Z7 9J8 ,OA 87.7 52.36 36.52 D

21 908 llA 13. Q 3<; Z7 39.44 S
28 908 21A 14.3 70.8<1 0.00 S
28 9li8 21A 15.3 62.37 10.96 S

29 908 21A 36.7 26. 'IS 22.64 D
29 Q08 21A 37.4 21.56 8.03 D
29 908 21A 38.1 22.33 6. 77 D

30 908 21A 97.3 36.96 33.60 D
30 908 ZIA 98.4 13.09 0.00 D
30 908 21A 98.9 36,19 16.80 D

I 31 908 Z2A 50.8 28.49 21.30 D
31 908 22A 51. 6 0.00 43.83 D
31 9O!l UA 52.6 lfl.4S 4.38 D

3Z 90e Z3A 7.3 33.8S 29.'" D
3Z 908 ,3A 8.5 18.48 6.57 D
32 '108 23A 10.1 40.81 38.71 D

33 908 23A 23.2 23. 10 21.91 D
33 908 23A 24.1 23.87 13. IS D
33 908 Z3A 24.9 14.63 7.31} D
33 908 23A 25.9 30.80 14.61 D

34 908 2lA 73.5 33.80 26.30 D
34 908 23A 75.2 39.n 4.3' D
34 908 23A 75.6 34.65 H.41 D

35 908 23A 77.7 33. AI 46.01 H
35 908 Z3A 78.4 39.27 48.21 H
350 <!O8 23A 78.7 34.65 42.36 H

3£ 908 23A 138.8 33.88 27.76 D
36 908 23A 139.9 21.10 &.03 D
36 908 23A 141.4 11. SS 4.38 D

37 908 23A 1~.1 37.73 37.25 D
57 908 23A 199.6 26.18 7.30 D
37 908 23A 199.9 23.10 24. 10 D
37 908 23A 201.7 29.47 33.60 D

eD • Deaceat; S • Ste~dy; A - Aacent; ),( - )hDeuver; H • Hoyer I
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TABLE II • contd.

Torqu~

·nlr.~ (f~t'

Sample Number Aircraft Number Fliaht Number (min) i 2 Fliaht Condition-

31 914 4lA 8. 1 l7. n 15.17 M

38 914 flA 8.5 0.00 ll.l3 M

18 914 4lA 9.0 1&.81 4l.81 M

18 914 flA 9.8 6.93 27.5l M

39 914 42A 11.5 17.33 27.52 0
3'1 914 4lA 11. 9 0.69 22.94 0
39 914 42A ll.5 19.51 23.70 0

to 914 43A 8.~ 18.02 16.05 0
40 914 41A 8.9 17. n 4.59 0
4<1 ,14 43A 9.4 15.35 19.11 0

41 914 44A 1.8 56. 1~ .4. 34 A

41 914 44A 5.3 36.04 47.40 A
41 914 44A 7.1 15.35 41. 28 A

42 914 44A 27.0 76.7.4 53. 10 A
42 914 44A 27.2 n.78 63.45 A
fl 914 44A 27.6 49.90 58.10 A

43 914 44A 49.8 ..5.05 49.69 S
43 914 44A 50.7 51. "'3 46.63 S
43 ~14 +fA 51.6 32.58 49.69 S

44 914 45A 14.7 60.99 28.Z9 A
44 914 45A 14.9 27.03 Zi.tO A
44 914 45A 15.1 51. 98 40.5Z It

45 914 45A 27.6 15.25 2!'.23 l>
45 914 45A 28.5 0.00 19.88 0
4!) 914 45A Z9.6 40.20 35.93 0

46 914 46A 10.7 19.51 36.70 S
46 914 46A 11.1 0.00 42.81 S
46 914 46A 11. 6 19.51 45.87 S

47 914 46A 15.8 9.70 9.17 0

47 914 46A 16.7 41.59 18.35 0

47 914 46A 17.1 51. oJ8 40.52 0

... 914 46A 17.4 50.60 25.23 H
48 914 46A 17. E 51.29 41.58 H
48 914 46A 18.1 49.90 54.Z8 H

49 'n4 46A 41.4 77.61 58. 10 A
49 914 40A 41.7 65.84 50.46 A
49 914 46A 42.2 37.43 4Z.81 A

50 914 46A 4Z.4 36.04 42.81 0

50 914 46A 42.8 0.69 17.58 0

50 914 46A 41.~ 38. lZ 39.75 0

51 914 47.1> 11.0 41.59 31.34 H
51 914 47.-'" 11.2 48.52 38.99 H
51 '114 47A 11.1 0.00 50.46 H

-0· De.ceDi; S - Steady. A Ascent; M - Maneu\Oer; H - Hoyer
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TABLE 11 - cOlltd.

Torqlle
Time !pet)

S~mple NlImber Aircraft N"mber Flilbt Number (lnill) Z Fll.ht CollClitiolle

52 914 4711. 11.7 76.24 64.98 A
SO: 911 4711. 12.0 t>7.23 65.77 A
52 'H4 4711. 12.4 62.38 64.98 A

53 9H 5011. 2.9 49.90 45.11 D
53 914 5011. 3.3 7.62 68.04 D
53 914 5011. 4.1 46.44 55.04 D

54 914 5011. 37.4 55.45 68.81 S
54 914 5011. 38.1 58.22 62.69 S
54 914 5011. 38.6 40.20 47.40 S

55 914 5011. 79.:' 2.08 25.23 D
55 914 SC.A 80.2 43.67 49.69 D
55 914 5011. 80.2 40.89 45.11 D

56 914 5111. 0.1 71.39 48.16 A
56 914 Sill. 0.4 49.21 52.15 A
56 914 :,1" 0.6 22. :;7 31.46 A

57 914 5111. 2.4 29.80 39.15 S
57 914 Slit. 2.4 29.80 38.99 5
57 914 5111. 2.5 22.83 34.40 S

58 914 SIll. 4.6 20. 10 29.05 D
S8 914 5111. 4.6 77.63 64.98 D
58 914 Slit. 4.6 40.20 42. OS D

59 914 5 lit. 7.8 29.11 31.46 D
59 914 Slit. 7.8 16.93 64.98 D
59 914 5111. 1.9 48.52 50.46 D

60 914 Slit. 8.0 18.71 ?:7.S2 D
60 914 SIll. 8.1 6.93 29.05 D
60 914 Silt. 8.1 44.36 45.11 D

61 '114 5 lit. 8.!> 41. 59 49.69 S
61 914 Sill. 8.6 0.00 71.10 S
61 914 Slit. 8.7 0.00 93.21 S
61 9Jot Slit. 8.8 0.00 100.15 S

62 914 5111. 8.8 0.00 91. 14 D
62 914 51" 8.9 C.OO 25.23 D
62 914 5111. 9.0 0.00 16.82 D
62 914 5111. 9.1 0.00 29.82 D

63 914 5111. 9.S 40.20 54.28 5
63 914 51A 9.6 42. 'J7 35.93 5
1>3 914 5111. 9.7 38.81 35.93 5

64 914 5111. 10.0 18.71 21. 40 D
b4 914 51A 10.0 71.39 50.46 D
64 914 5111. 12.7 43.U 31.46 D

-D - n.,scent; S - Steacy; A - Ascent; M • M~neuver; H - Hover
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TABLE U • cOCltd.

Torque
Time (pet)

Sample NWIlber Aircraft NlUDber FlI.ht Number (miQ) i Z Flilh~ CotadltioQ.--
65 914 SZA 0.1 n.18 60.40 A
65 914 SZA 0.5 6L 119 57.14 A
65 914 SlA 0.8 39.51 47.40 A

6t 914 5ZA 1.3 31..S8 fl. 95 D
66 914 5ZA 1.8 13.86 35.17 0
66 '14 SZA l.3 1.39 14.53 0
66 '14 SlA 2.5 43.67 4Z.81 0

67 '14 52A l.8 8. lZ 6,).40 A
67 914 5ZA 3.1 36.04 37.46 A
67 '14 52A 3.4 20.10 2S.l3 A

61 914 51A 3.6 18.71 Z9.82 D
61 914 5ZA 3.9 9.01 Z4.46 D
61 914 SlA 4.1 47.13 41.28 D

69 914 SZA 18.i 26. 34 35.17 0
69 914 SZA 18.7 13.86 H.64 D
69 914 SZA 19.3 78.32 6~.04 D

70 914 5ZA 20.1 74. 16 oS. 77 A
70 914 5ZA ZO.4 &7.l3 &4.98 A
70 914 52." 20.8 41. SCJ 56.10 A

71 914 5ZA 31.0 3S. 35 31.46 0
71 914 SZA 31.6 4.16 16.82 0
71 914 S2A 32.4 49.90 fl. 81 0 .
7Z 914 SZA lZ.6 76.93 61. 16 A
7Z 914 5ZA lZ.' 48.5Z 6Z.69 A
7Z 914 SZA 33.4 45.14 52.7S A

73 914 SUO 4l. I) 11. 09 23. 70 0 I

73 914 5lA 43.7 33.96 35.11 0 I73 914 SZA 44.2 7.62 19.11 0
73 914 5lA 45. I &9.31 ~5.~ D I

74 914 52A 59.l Z4.9S 32. 11 0 I14 914 ;ZA 59.6 11.32 ;:3.70 0
74 914 52A 60.4 53.37 13.00 0

75 914 5lA 60.6 78.32 71.10 A
7S 914 5ZA 61.1 51.Z9 61.9Z A
75 '114 5ZA 01. 7 19.80 "5.87 ill

76 914 5ZA 62. I 27.03 4Z.81 D
76 91-4 S2A 62.5 11. 09 Zb.76 D
76 914 SZA 63.3 74. 16 50.46 D

71 CJ14 S3A 10.7 l.Z.fJ7 3Z.11 0
77 914 S3A 11. 0 5.54 2~. 8, 0
77 914 53A 11.5 b.Z4 17.58 0

78 914 S3A lZ.9 19.41 32. 11 0
78 914 S3A n.8 6.24 18.3!> D
78 914 S3A li.2 35.3S 41. 28 0

en • De.cent; S - Steady; A • A.cent; M - J-tOUleuver; H • Hover
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TABLE 11 • conto.

Torqu...
Time (pet)

Sample Number Airc:-a!~ Numtxr F11~ht NUnlbel' l:nir.} ! l Flilht Condition-

79 91~ 53.'" 46. tl l>5.8~ 65.77 H

79 914 53A 47.3 6~ 9Z 70.33 H
79 91-1 HA ~7.7 33. l7 ~~. 11 H

80 .. H S3A 69. 1 36 73 47.40 S
I 80 914 ~3A 70.G 40. lO ~9.b'l 5

8C1 914 5lA 70. 3 H.t.(, ~S.87 5

81 914 S3A 73. 7 lS.0Z 35.93 D

81 914 S3A 74.4 5. ~-t Z, SZ D

&1 °14 S3A H.t 3e.81 65.79 D

I 82 °14 j3A ill. 4 32 5~ 4S.87 D

82 911 ~, ... 82.2 I. ",Z B.2a D
I 82 91-1 53A 8Z.& C. ~~ 71. 10 D

I 63 114 53A 'Ie. 1 .. !. 5~ 51. 99 H

81 914 5lA 90.4 ';0.20 ~6. 16 H
I 83 914 SlA '!0.7 ~Z..Z.3 -1<;.59 H
I

I 84 '114 S3A 'IS." \2 Sb "7.4e D

0'- '114 53.... 99. i ·}.70 lS. 99 D

ti4 0\4 53A ~9.~ /.1. .b e8.04 D

65 911 53A ICS.o4 ~t•. ~4 35.93 D

85 914 '\iA ~Oo. I i 0') l~.O5 D

85 <I!4 SjA 106.8 ..&.44 4t.d D

56 914 :'3A 115 J )~ !! 42.~S D

86 9H 53;' 115.9 :~ 71 Z.9. S2 D

86 914 53;' 116.3 -L 6:: b4. ~3 D

I 87 -l14 ';4A I e 0 ::(' i 3. CO D

37 914 5';A 2. Z. 39.51 38.H D

87 914 54A 2 3 .n. (,7 ';Z.C; D

38 914 5iA ~.~ ;: D8 :'0.10 H
88 914 50iA I I 4e."" Ft. 75 H
88 914 "'4A -1.4 \0. :l" H.75 H

89 'H4 5...... '1.3 ';2 ?~ 55 N S

89 'h~ SolA iO.O ~S. ~4 .l4.H S

8'1 91'4 54A :1' <> -!~_,b ';:.28 S

90 ?1-1 54A 14 3 tz.. IS ZI 4C !)

90 914 5;i\ 14. b 71. H .:~. 87 0
90 'H4 :>4A 15 I -i6 H 5Z.7S 0

91 914 54,,\ :5. Z ~3. n 36.70 H
91 914 5..A IS. ~ ;c.9lY '8. Z3 H

'n 91'4 54A IS. q 6'1. H 37. ~6 H

I ~2 91-4 S~." 17.~ 55 of., St.S7 S

92 9!4 'i4A 'S.3 ,,~.C!> 5l).~ S
qZ 014 54A l!l. ') j ~. 1c: 4~.~S S

92 ~14 S~A 10) 1 3"t.6o 5C 52 S

-0 . De_~ent: S • St~~dy; A . A.~~Dt; M - Y..>.neuv~r; H • Hovrr
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T ABLE II • contd.

i
t Torque

Time (pct)
~ . Sample Nllmber Air,raft Number Flight :":umber (mIn) 2 Fhgl:t Conditton...

93 914 SolA 25.4 2!. 49 B.64 0
93 914 SolA 26. 3 52.63 46.63 0
93 914 SolA l6.3 42.l8 38.99 0

94 914 SolA 19.9 50.60 48.93 H
94 914 SolA 30.5 111.71 70. B H
94 914 SolA 30. 7 63.07 54.l8 li

95 914 SolA H.8 34.66 45.! 1 5
95 914 SoiA 35.1 41. 59 37.46 5
95 914 SoiA 35.5 40.20 3~.99 S

96 914 SolA 81. 7 32.58 45.11 0
96 914 54.40 82. 3 Z.08 11. 47 0
96 914 SolA 82. 7 4S.52 53.52 0

97 908 641. 18.6 36.96 37.98 0
97 908 641. 19. 1 3b.19 27.03 0
97 908 641. 20.0 40.81 30.68 0

98 908 671. n.l 26. 18 25.57 0
98 '108 b7A 23.4 23.10 15.34 0
98 908 671. 24.5 l3.10 9.50 D
98 908 671. 25.0 30.03 8.77 .;

99 908 681. 8.7 21. 56 46.75 0
99 908 681. 9. 7 25.41 19. n 0
99 908 68A 10.3 l8.4~ 19. n 0

100 908 681. 15.3 B.88 -15.29 A
100 908 681. Ib.O n. 38 69.39 A
100 908 681. 16.6 60.06 63.55 A

101 908 68A 26. 3 20.79 21. 18 0
101 90il 681. 26.9 27.12 19. n 0
101 'l08 68A 27.3 B.ll 34.B 0

102 90S 681. 71.6 B.88 31. 41 0
102 908 68A 72.8 U.B 10.23 0
102 908 6SA 73.4 8.47 7.30 0
102 90S 68A H.S 29.26 12.42 0

103 906 68A 99 0 H.87 27.03 0
103 90S 681. 100.4 13.86 8.03 0
103 908 6'3'\ 100.9 33.11 17.53 0
103 908 68:. 101 45.4~ 44.56 0

104 <>08 681. 117 t> 16.17 8.03 0
104 90" 68A 118.3 24.64 8.03 0
104 'lOi> 681. 118 8 <.6.95 8.03 0

1(,5 OOS 691. 40.2 21. 56 21. 18 0
lOS 90& 691. 40.6 29.26 16.07 D
lOS 908 691. 41.2 23. 10 18.99 D
IDS 908 691. 41.8 36.96 35.06 D

-D - Deecent; S - Ste~dy; A - Ascent; M - M~neuver; H - Hover
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TABLI' n • coate!.

TorCllle
Time ,j!Ct)

Sample Number Alrcult Number Fll.ht Nllmber (mill) i Z F1iPt CollClltioa*

106 908 12.1. ~7.1 Z2.33 18.16 0
106 908 7U ~1.4 31.57 18.16 0
106 908 12.1. U.9 51.59 45. ~9 0

107 908 741. 9.1 33.11 35.06 5
107 'XlI 74A 11.6 30.03 20.45 S
107 908 741. 13.3 35. 4~ U.30 S
107 908 741. :5. 1 37.73 1.03 5
107 108 74A j6.5 U.49 ~9.94 5

108 908 74A ~0.8 15.40 15.34 0
108 Q08 74A ~1. 1 45.43 ~7. 76 0
108 908 741. ~1. 4 43.89 35.79 0

109 908 ~B 43.5 39.27 44.56 0
109 908 2B 44.0 20.02 18.99 0
109 908 2B 44.3 23.10 27.03 0
109 908 2B 44.7 7.70 26.30 0

110 908 3B 19.0 12.32 29.21 0
110 908 3B 19.3 30.10 24. 10 D
110 908 3B ~O.O 25.41 1.2. 6~ Ji
110 908 3B 20.7 58.52 51. £6 0

111 908 9B 32.7 30.03 29.21 0
111 908 9B 33.4 10.01 21.18 0
III 908 9B 34.3 28.49 24. 10 0

11~ 9G8 53B 0.0 23.90 2.90 A
112 908 53B 0.1 47.70 17.50 A
112 908 53B 0.3 41.60 52.60 A
112 908 53B 0.7 43.90 48.~0 A

113 908 54B 142.9 42.40 41.60 0
113 90& 54B 143.7 U.20 11.70 0
113 908 54B 144.8 24.6~ 10.20 0
113 908 54B 145.4 37.70 38.00 0

114 908 55B 174.9 18.50 19.70 0
114 908 558 175.4 11.60 3.60 0
114 908 55B 175.7 20.80 31. "0 0

115 908 638 64.3 23.10 U.60 0
115 908 63B 65.6 23.90 7.70 D
115 908 63B 66.4 47.70 44.80 0

116 908 93B 5.2 3Z.30 34.30 0
116 908 93B 5.9 15.40 3.60 0
116 908 93B 6.3 36.20 10.20 0
116 908 93B 6.6 40.00 39.40 0

*0 - De8C.ellt: S - Steady: A - Aacellt; M - Maneuver: H - Hewer
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TAISLE II • c_tcl.

Torque
Time (pct)

1a.-np1e NlUDber Aircraft NllIIlber n,ht Nllmber (miD) 1 1 ,.1i1ht CoaditloDe

117 901 931S 1l.1 39.30 40.90 n
111 901 931S 11.6 Z6.10 11.10 Ii
117 901 931S 11.3 34.10 31.10 D

111 901 931S 11.5 13.10 9.50 A
111 901 931S 11.6 55.40 35.10 A
111 901 931S 11.9 53.10 51.40 A

119 901 931S 30.1 34.1C 35. 10 D
119 901 931S 31.5 19.10 3.60 D
119 901 931S 3Z.1 46.10 40.10 D

110 901 931S 3Z.5 31. 60 0.70 H
110 901 931S ]l.1 40.00 59.10 H
110 901 931S 3).0 46.20 41.10 H

111 901 931S 33.6 13.90 16.10 A
111 901 931S 34.0 45.40 59.10 A
III 908 931S 34.1 44.70 46.10 A

111 901 938 16.7 30.80 31.40 D
111 908 931S 81. 1 13.90 6.60 D
111 90' 931S 17.7 n.30 35.10 D

113 901 931S 156.6 10.00 11.00 D
113 901 938 157.1 40.80 19.70 D
113 901 931S 157.5 33.90 n.l0 D

124 908 931S 178.1 19.10 13.40 D
114 901 931S 179.5 45.40 14.60 D
114 901 931S 179.1 n.30 19.90 D

115 901 931S 149.3 9.20 15.30 A
115 908 938 149.6 46.10 65.00 A
.n 908 931S 150.1 41.50 .... 10 A

lZ6 908 931S 1Z6.4 15.40 6.60 A
1%6 901 931S 1Z6.5 46.20 n.90 A
lZ6 901 ,SIS 2Z6.1 40.10 48.10 A

127 901 938 U7.6 45.40 46.10 D
117 908 938 UI.2 70. 10 46.10 D
117 ~I 931S U8.5 19.30 32.10 D

111 908 931S 201.0 19.10 1.10 A
111 901 931S 101.1 57.00 :>1.10 A

129 901 9!3 201.5 44. 70 46.10 A

en • Deeceat; S - Steady; A - Arc..; ... W-.-er; H • Ho¥er
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T A8LE n - C:OIltd.

Torque
Time (pet)

Sample Nwnber Aircraft ~umber Fli.ht Number (min) Z Flipt COftdlti_.

130 908 938 191.4 25.40 10 20 A
130 908 938 191. 5 is. 50 19.70 A
130 908 938 191.7 57.80 63.00 A

131 'XIS 932 110.1 ,,6.':0 3.10 A
131 908 938 110.2 ~o. 10 ll.oCl A
131 '108 938 180.4 77.00 80. '0 A

132 908 15C 12.0 19.2S 18.99 D
132 908 15C 12.3 23.87 0.57 D
132 90f 15C 12.5 23.87 25.57 D

133 908 15C 136.0 23. 10 19.72 D
133 906 15C 136.4 20.02 8.77 D
133 908 15C 137.0 39.27 34.33 D

134 906 15C 303.2 10.94 11.26 D
134 908 15C 303.7 ~~.41 10.23 D
134 908 15C 304.1 10.03 27.03 D

135 908 loC lOS. 5 30.03 21.49 D
135 908 16C 101.3 16.94 7.30 D
135 908 16C 115.0 27.72 12.42 D
135 901 16C 119.7 49.28 39.44 D

136 908 17C 69.1 22. 33 11.99 D
136 908 17C 69.4 24.64 6.57 D
136 ;8 17C 69.7 31.57 21.49 D

117 908 17C 75.6 20. 79 11.26 D
137 908 17C 75.9 20.02 9.50 D
137 901 17C 76.3 30.03 37.03 D

138 908 17C 202.4 33.11 34.33 Ii
138 908 17C 202.9 28.49 11.26 D
138 901 17C 203.1 23.17 26.30 D

139 908 538 11.7 24.60 11.00 D
139 908 538 11.1 41.50 31.00 D
139 908 538 19.5 42.40 48.90 D

140 908 98 22.1 12.33 17.53 D
140 908 98 22.9 20.79 15.34 D
140 908 98 22.9 3.85 13." D
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TABLE Ill. TABULATION OF FLIGHT MODES DURING TORQUE SPLITS

Sample Sampl" Sample
NlImb.r Condition NlImber Condition NlImb.r Condition

1 D 63 D lZS D
Z 1, "4 D lZ6 D
3 S 65 D 127 D
4 5 66 14 lZ8 D
5 D 67 S IZ9 D
6 S 6tl D 130 D
7 D 69 D 131 D
8 A 70 D 13Z D
9 D 71 S 133 D

10 D 7Z D 134 D
11 D 73 D 135 D
lZ A 74 D 136 D
13 D 75 S 137 D
14 D 76 S 138 D
15 A 77 S 139 D
16 A 78 D 140 D
17 D 79 D 1~1 D
18 A 80 D 14Z D
19 D 81 D 143 S
ZO H 8Z D Iff A
ZI S U D 145 S
U S Sf D 146 D
Z3 A 85 D 147 D
Z4 S 86 D 148 D
Z5 D 87 D 149 D
Z6 A 88 D 150 D
Z7 D 89 D 151 D
Z8 A 90 D 15Z S
Z9 D 91 D 153 D
30 A 9Z D 154 D
31 D 93 D 155 A
3Z 5 94 D 156 D
33 D 95 r) 157 D
34 A ~ D 158 S
3S D 97 D 159 S
36 D 98 D 160 S
37 A 99 D 161 5
38 S 100 D 16Z A
39 S 10J D 163 D
40 A 10Z D 164 S
4J D 103 D 165 S
40: A 104 D 166 D
43 A 105 D 167 D
ff A 106 D 168 D
45 5 107 D 169 D
46 5 108 D 170 D
47 5 109 D 171 D
48 5 110 D 17Z A
49 D 111 D 173 5
50 A liZ D 174 5
51 D 113 D 175 D
5Z 5 114 D ~76 H
53 M 115 D 177 D
54 5 116 D 178 D
55 S 117 D 179 A
56 D 118 D 180 D
57 D 119 D 181 D
51 D lZ0 D 18Z D
59 D 121 D 133 A
60 S III D 184 D
61 A lZ3 D 185 A
6Z A lZ4 D 186 A

" . n..c.nt; S • Steady; A • A.c.nt; M - M........r; H - Hov.r
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The Army is concerned with the problem of unequal load sharing by the eDflines in
its multiengine helicopters. Findings of an engine load-sharing study conducted on
the CH-S.fA Skycrane helicopter in 1965 led to a similar study on the CH-.f7A
Chinook helicopter.

Airspeed, altitude, engine gas producer rpm, engine torque, exhaust gas tempera-
ture, main rotor rpm, and outside air temperature were recorded during various
flight conditions. The gross weight at takeoff and landing and the barometric
pressures were also recorded as supplemental data. The data are presented in a
series of histograms and tables 3howing the variations in engine load sharing as a
function of tht' other aircraft parameters.

It was found that for the CH-.f7A Chinook, the relative frequency of occurrence of
torque .plit. greater than ZO percent i. Ie•• than one-half that for the CH-S.fA
Skycrane.
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