TM 55-1520-210-10 CH 12 - SEC Il

CHART E
CENTER OF GRAVITY TABLE SHEET 12 of 18
MODELS UH~1D and UH-1H
MO MENT/]OO CHART DATE: APRIL 20, 19684
GROSS Numbers in Italic are actual moment limits for weights indicated but not
WEIGHT for stations shown in column head.

POUNDSY 1399 131.0 | 132.0 133.0 134.0 | 136.0 { 138.0 | 140.0 | 142.0 | 143.0 | 144.0

7900 10270 10349 | 10428 10507 10586 | 10744 § 10902 | 11060 | 11218 | 11297 | 11376
7925 10303 10382 | 10461 10540 10620 | 10778 | 10937 | 11095 | 11254 | 11333 | 11412
7950 10335 10415 | 10494 10574 10654 | 10812 ; 10871 | 11130 | 11289 | 11369 | 11448
7975 10368 10447 | 10527 10607 10687 | 10846 | 11006 | 11165 ] 11325 | 11404 | 11484

8000 10400 10480 | 10560 10640 10720 | 10880 | 11040 | 11200 { 11360 | 11440 | 11520
8025 10433 10513 | 10593 10673 10754 | 10914 | 11075 | 11235 [ 11396 | 11476 | 11556
8050 10465 10546 | 10626 10707 10787 | 10¢48 | 11109 | 11270 | 11431 | 11512 | 11592
8075 10498 10578 | 10659 10740 10821 { 10982 | 11144 | 11305 | 11467 | 11547 | 11628

8100 10330 10611 | 10692 10773 10854 | 11016 | 11178 | 11340 | 11502 | 11583 | 11664
8125 10363 10644 | 10725 10860 10888 | 11050 | 11213 | 11375 | 11538 | 11619 | 11700
8150 10585 10677 | 10758 10840 10921 | 11084 | 11247 | 11410 | 11573 | 11655 | 11736
8175 10628 10708 | 10761 10873 10955 | 11118 | 11282 { 11445 | 11609 | 11680 | 11772

8200 10660 10742 | 10824 10906 10988 | 11152 | 11316 | 11480 | 11644 | 11726 | 11808
8225 10693 10775 | 10857 10939 11022 { 11186 | 11351 | 11515 | 11680 | 11762 | 11844
8250 10725 10808 | 10850 10973 11055 | 11220 | 11385 | 11550 | 11715 | 11798 | 11880
8275 10758 10840 | 10923 11006 11089 | 11254 | 11420 | 11585 | 11751 | 11833 | 11916

8300 10790 10873 | 10956 11039 11122 | 11288 § 11454 | 11620 | 11786 | 11869 | 11952
8325 10823 10606 | 109089 11072 11156 | 11322 | 11489 | 11655 | 11822 | 11905 | 11988
8350 10855 10939 | 11022 11106 11189 | 11356 | 11523 | 11690 | 11857 | 11941 | 12024
8375 10888 10971 | 11055 11139 11223 | 11390 | 11558 | 11725 | 118983 | 11976 { 12060

8400 10920 11004 | 11088 11172 11256 | 11424 | 11592 | 11760 | 11928 | 12012 | 12086
8425 10953 11037 | 11121 11205 11290 | 11458 | 11627 | 11795 | 11964 | 12048 | 12132
8450 10985 11070 | 11154 11239 11323 | 11452 | 11661 | 11830 | 11999 | 12084 | 12168
8475 11018 11102 | 11187 11272 11357 | 11526 | 11696 | 11865 | 12035 | 12119 ] 12204

8500 11050 11135 | 11220 11305 11380 | 11560 | 11730 | 11900 | 12070 | 12155 | 12240
8525 11083 11168 | 11253 11338 11424 | 11594 | 11765 | 11935 | 12106 |} 12191 | 12276
8550 11115 11201 | 11286 11372 11457 | 11628 | 11799 | 11970 | 12141 [ 12227 | 12312
8575 11148 11233 | 11219 11405 11491 | 11662 | 11834 | 12005 | 12177 | 12262 | 12348

8600 11180 11266 | 11352 11438 11525 | 11696 | 11868 | 12040 | 12212 | 12298 | 12384

8625 11299 | 11385 11471 11558 | 11730 | 119063 | 12075 | 12248 | 12334
8650 11262 11332 | 11418 11505 11581 | 11764 | 11937 | 12110 | 12283 | 12370 | 12452
8675 11364 | 11451 11538 11625 | 11798 § 11972 | 12145 | 12319 | 12405
8700 11345 11387 | 11484 11571 11658 | 11832 | 12006 | 12180 | 12354 | 12441 | 12519
8725 11430 | 11517 11604 11692 | 11866 | 12041 | 12215 | 12390 | 12477
8750 11428 11463 | 11550 11638 11725 | 11900 { 12075 | 12250 | 12425 | 12513 | 12587
87175 11485 { 11583 11671 11759 | 11934 | 12110 { 12285 | 12461 | 12548
8800 11519 11528 | 11616 11704 11792 | 11968 | 12144 | 12320 | 12496 | 12584 | 12654
8825 11561 | 11648 11737. 11826 | 12002 | 12179 | 12355 | 12532 | 12620
8850 1i6oz | 11682 11771 11859 | 12036 | 12213 | 12380 { 12567 | 12656 | j27Zx
8875 11715 11804 11893 | 12070 | 12248 | 12425 | 12603 { 12691

Chart 12-2, Chart E - loading data (Sheet 12 of 16)
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CH 12 - SEC Il TM 55-1520-210-10

CHART E

SHEET 13 of 18

MODELS UH-1D and UH-1H
CHART DATE: APRIL 20, 1964

CENTER OF GRAVITY TABLE

MOMENT /100
GROSS Numbers in Italic are actual moment limits for weights indicated but not

WEIGHT for stations shown in column head.

(POUNDSI'y39 0 | 131.0 | 1320 | 1330 | 1340 | 136.0 | 138.0 | 140.0 | 142.0 | 143.0 | 144.0
8900 11680 11748 11837 11926 12104 12282 12460 12638 12727 12789
8925 11781 11870 11960 12138 12317 12495 12674 12763
8950 117049 11814 11904 11993 12172 12351 12530 12709 12799 12857
8975 11847 11937 12027 12206 12386 12565 12745 12834
9000 11862 11880 11970 12060 12240 12420 12600 12780 12870 12024
9025 11913 12003 12094 12274 12455 12635 12816 12906
9050 11946 12037 12127 12308 12489 12670 12851 12942 12087
9075 12070 12161 12342 12524 12705 12887 12977
9100 12030 12103 12194 12376 12558 12740 12922 13013 136054
9125 12136 12228 12410 12593 12715 12958 13049
9150 12115 12170 12261 12444 12627 12810 12993 13085 13121
9175 12203 12295 12478 12662 12845 13029 13120
9200 12208 12236 12328 12512 12696 12880 13064 13156 13188
9225 12269 12362 12546 12731 12915 13100 13192
9250 12293 12303 12395 12580 12765 12950 13135 13228 13235
2975 ' 12336 12429 12614 12800 12985 13171 13263
9300 12478 12462 12648 12834 13020 13206 13259 13318
9325 12496 12682 12869 13055 13242 13335
9350 12464 12529 12716 12903 13190 13277 13371 13385
9375 12563 12750 12938 13125 13313 13406
9400 12338 12596 12784 12972 13160 13348 13442 13451
9425 12630 12818 13007 13195 13384 { 13478
9450 12644 12663 12852 13041 13230 13419 13514 13518
9475 12697 12886 13076 13265 13455 13549
9500 12730 12920 13110 13300 13490 13585

GROSS WEIGHT LIMITATIONS:

Take -off *

Landing *

*NOTE: Service activities shall insert, or substitute, current figures from latest applicable
(Technical Order) (Flight Handbook) covering operating restrictions.

Chart 12-2, Chart E - loading data (Sheet 13 of 16)
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TM 55-1520-210-10

CH 12 - SEC Il

MISCELLANEOUS DATA
PERSONNEL CENTROIDS®

CHART E
SHEET 14 of 18

MODELS UH-1D and UH-1H
APRIL 20, 1664

CHART DATE:

COMPARTMENT CREW MEMBERS ARM
B Pilot 46.7
Copilot 46.7

C Passengers 85.0
Passengers 105.0

Passengers 117.0

Medical Attendant 117.0

Litter Patients 120.0

Passengers 122.0

Passengers 139.0

Passengers 156.0

*3ee sheet 7 of 15 for seating arrangements.

DIMENSIONAL DATA

Overall Length - Blades Extended

Length - M/R Blades Removed (T/R Blades F & A)
Maximum Height - T/R Blades Vertical

Height - T/R Blades Fore and Aft

Span - Blades Rotating

Span - Blades Fore & Aft

685.4 in.
538.1 in.
173.5 in.
168.8 in.
576.0 in.

114.6 in.

Chart 12-2. Chart £ - loading data (Sheet 14 of 16)
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CH 12 - SEC |l TM 55-1520-210-10

CHART E

SHEET 15 of 16

MODELS UH-1D and UH-1H
CHART DATE: APRIL 20, 1984

TYPICAL SERVICE LOADING

The items listed below are typical for the mission indicated. These load

items are added to the Basic Weight to determine Operating Weight for

the particular mission. (See Shee

t 16 of 16 for Loading Examples.)

BASIC TROOP CARRIER LITTER
ITEM ARM MISSION 11 TROOPS EVACUATION
Moment Moment Moment
Weight 100 Weight 160 Weight 100

Pilot 46.7 200 a3 200 93 200 93
Troops (11) 122.3 2420 2960
Medical Attendant {1) 117.0 200 234
Patients (8) 120.0 1500 1800
Passengers (4) 117.0 800 9386
Medical Equipment 11¢.0 160 110
Litters 120.0 96 115
Fuel 145.1/149.9 1040 1509 1300 1949 1300 1949
Qil - Engine 173.0 24 42 24 42 24 42

TOTALS 2064 2580 3944 5044 3420 4343

CAUTION i

It is possible to exceed cg limits by overloading cabin, hy improper
placement of cabin load, or by carrying partial cabin load, Correct

weight and placement of these variables nwst be determined to obtain
satisfactory balance,

Chart 12-2, ChartE - loading data {Sheet 15 of 16)
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TM 55-1520-210-10

CH 12 - SEC I

TYPICAL LOADING EXAMPLES

CHART E

SHEET 16 of 16

MODELS UH-1D and UH-1H
CHART DATE: APRIL 20, 1864

In the examples below, the values for Basic Weight and Moment are as-
sumed to be as shown, Normally these values are obtained from Chart
C. To arrive at Minimum Landing Gross Weight (Operating Weight),
add to the Basic Weight those load itemspertinent to the mission, Refer
to the Center of Gravity Table to determine if loading {alls within liniits.
If loading is satisfactory, determine Take Off Gross Weight by adding
the expendable load items to the Minimum Landing Gross Weight.
Again it is necessary to check the Center of Gravity Table to deter-

mine if loading falls within the limits,

ITEM WEIGHT MOMENT/100

Basic Helicopter 4920 7103

Pilot 200 93

0il - Engine 24 42
7238

MINIMUM LAN[L?_ING GROSS WEIGHT 5144

The minimum Landing Gross Weight and Moment as located on the Cen-
ter of Gravity Table fall within the recommended cg limits. Therefore

the loading is satisfactory for landing.

Minimum Landing Gross Weight 5144 7238
Add:  Fuel 1040 1509

Passengers 800 536
TAKE-OFF GROSS WEIGHT 6984 9683

Take-off Gross Weight and Moment as loacted on the Center of Gravity
Table fall within the recommended cg limits: therefore, the loading is

satisfactory for take-off,

Chart 12-2,

Chart E - loading data (Sheet 16 of 16)
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CH12 - SEC IH TM 55-1520-210-10
100,000 BTU HEATER
WINTERIZATION KIT
ITEM WEIGHT ARM MOMENT
UH-1D and UH-1H (205-708-001)
Comiplete Heater Instl. 73.2 197.0 14421
AFT BATTERY INSTL.
ITEM WEIGHT ARM MOMENT
Battery (Fwd) 20.0 5.0 400
Battery (Aft) 80.0 233.0 18640
Aft Battery Provisions (205-1682-1) 15.0 2248 3378
ARMORED SEAT KITS
ITEM WEIGHT ARM MOMENT
Pilot Seat Kit 177510 165.9 53.0 8703
Co-Pilot Seat, Kit 177510 164.3 53.0 8708
Total GFE & Kit 330.2 53.0 17501
ITEM WEIGHT ARM MOMENT
CFE Removed
Standard Seats —61.8 56.1 — 3404
Inertia Reel Fittings - 1.6 66.3 — 1086
Total CFE Removed —634 55.4 —3510
GFE
Pilot Seat 177787-3 169.0 55.0 9295
Co-Pilot Seat 177755-3 165.0 56.0 9075
Total GFE 334.0 55.0 18370
Total Kit 270.6 54,9 14860

Chart 12-3,  System welght and balance data, UH-1D and UH-1H kits (Sheet 1 of 5)

12-20

[ &



TM 55-1520-210-10 CH 12 - 5EC il

Fal

ARMORED SEAT KITS

(Cont)
ITEM WEIGHT ARM MOMENT
CFE Removed
Standard Seats —-61.8 8561 — 3404
Inertia Reel Fittings - 1.6 66.3 — 108
Total CFE Removed —63.4 5b6.4 —35610
GFE
Pilot Seat 178061-1 140.0 55.0 7700
Co-Pilot Seat 178062-1 135.0 55.0 7425
Total GFE 275.0 55.0 15125
Total Kit 211.6 54.9 11615
300 GALLON INTERNAL AUX.
FUEL TANK
ITEM WEIGHT ARM MOMENT
Tank Installation (205-706-012)
Tank Assy., L.H. 50.8 151.3 7686
Tank Assy., R.H. 50.8 151.3 7686
Hose, Assy., L.H. 3.1 138.1 428
Hose Assy., R.H. 31 138.1 428
Electrical & Misc. 4 140.0 56
Hardware 3.5 142.6 499
Total Instl. Weight 111.7 150.3 16783
Full Fuel 1950.0 151.0 294450

60 GALLON EXTERNAL AUX.

FUEL TANKS
ITEM WEIGHT ARM MOMENT
CFE (204-706-043)
Tank & Pylon Adaptor Instl.,, L.H. 314 139.4 4377
Tank & Pylon Adaptor Instl., R.H. 31.4 139.4 4377
Tank Assy., L.H. 32.0 142.5 4560
Tank Assy., R.H. 32.0 142.5 4560
Aft External Stores Support Instl. 58.3 1425 8308
Total CFE 185.1 1414 26182

Chart 12-3,  System welight and balance data, UH-1D and UH-1H kits (Sheet 2 of 5)
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CHI12 - SEC I TM 55-1520-210-10
60 GALLON EXTERNAL AUX.
FUEL TANKS
(Cont)
ITEM WEIGHT ARM MOMENT
GFE
Pylon Assy., L.H. 30.0 142.5 4275
Pylon Assy., R.H. 30.0 142.5 4275
Total GFE 60.0 142.5 8550
Total Kit 245.1 141.7 34732
Full Fuel 780.0 142.5 111150
100 GALLON EXT. AUX. FUEL TANKS
ITEM WEIGHT ARM MOMENT
CFE (204-706-043)
Tank & Pylon Adaptor Instl, L.H. 314 139.4 4377
Tank & Pylon Adaptor Instl, R.H. 314 139.4 4377
Aft External Stores Support Instl. 58.3 142.5 8308
Total CFE 121.1 140.9 17062
GFE
Tank Assy., L.H. 48.4 142.5 6897
Tank Assy., R.H. 48.4 142.5 6897
Pyion Assy., L.H. 30.0 142.5 4275
Pylon Assy., R.H. 30.0 142.5 4275
Total GFE 156.8 142.5 22344
Total Kit 277.9 141.8 39406
Full Fuel 1300.0 142.5 185250
XM-23 DOOR MOUNTED M-60
ITEM WEIGHT ARM MOMENT
CFE NONE
GFE
Mounts & Ammunition Boxes 67.0 142.6 9555
Guns & Ejection Control Bags 56.0 142.0 7949
Total GFE & Total Kit 123.0 142.3 17504
Ammunition, 1200 Rds. 7.62 MM 78.0 1404 10950

Chart 12-3,  System weight and balance data, UH-1D and UH-1H kits {Sheet 3 of 5|
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TM 55.1520-210-10 CH 12 - SEC Il

M-6 SUBSYSTEM

ITEM WEIGHT ARM MOMENT
CFE (204-706-024)
Adapter, Gun Turret 7.8 74.1 578
Ammunition Tie Down Rack 13.3 81.9 1089
External Hydraulic Instl. 4.0 73.8 295
External Wiring 2.0 73.5 147
External Hardware 2.5 74.8 182
Fwd. External Stores Support Instl. 63.0 74.2 4676
Total CFE 92.6 75.2 6967
GFE
M60-C Machine Guns 83.9 77.5 6502
02153 Ammunition Box 46.6 83.6 3896
04703 Ammunition Chutes 18.4 73.4 1351
04704 Ammunition Chutes 13.1 81.9 1673
04683 Loop Clamp 0.4 80.0 32
02234 Sight Stations 9.3 42.0 391
02109 Control Panet 5.4 50.0 270
04618 Gun Mount & Charger 130.8 73.9 9666
Total GFE 307.9 75.3 23181
Total Kit 490.5 75.3 30148
Ammunition, 7.62 MM (6060 Rounds) 390.0 83.6 32604

XM-3 FFAR SUBSYSTEM

ITEM WEIGHT ARM MOMENT
CFE (204-706-041)
Sight Support 1.6 25.0 40
Electrical Wiring, Internal Kit 3.8 118.4 150
Equipment Shelf 1.9 113.2 215
Sight Light Panel .9 50.0 45
Hardware 4 52.5 21
Aft External Stores Support Instl. 58.3 1425 8308
Total CFE 66.9 135.7 9079
GFE
Mark VIII Sight 6.0 31.0 186
Control Panel 4.0 46.0 184
External Wiring 8.0 142.0 1136

Chart 12-3.  System waight ond balance data, UH-1D and UH-1H kits (Sheet 4 of 5)
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CH 12 - SEC 1l

TM 55-1520-210-10

|

XM-3 FFAR SUBSYSTEM

(Cont)
1TEM WEIGHT ARM MOMENT
Rocket Pods 268.0 146.0 39128
Pylons & Braces 33.0 147.0 4851
Cranks & Adapiers 54.0 144.0 T6
Redstone Junction Box 35.0 113.0 3955
Hardware 2.0 142.0 284
Total GFE 410.0 140.2 57500
Total Kit 476.9 139.6 66579
275" FFAR Rockets (48) 1036.3 138.9 143942
EXTERNAL STORES SUPPORT
ITEM WEIGHT ARM MOMENT
Stores Rack {(205-706-013-5)
Cross Beam Assys. 29.5 142.5 4207
Fwid. Beam Assvys. 11.5 129.0 1481
Aft Beam Assys. 11.9 156.1 1843
Fwd. Sway Brace Assys 1.1 135.3 152
Aft Sway Brace Assys. 1.2 149.7 186
Hardware 3.1 142.9 439
Total Aft Stores Instl. 58.3 142.5 8308
Stores Mack (205-706-013-11)
Cross Beam Assys. 311 73.9 2301
Fwd. Beam Assys. 11.7 63.0
Aft Beam Assys. 13.6 84.06 1148
Fwd. Sway Brace Assys. 19 68.4 130
Aft Sway Brace Assys, 1.5 T9.7 120
Hardware 3.2 74.0 239
Total Fwd. Stores Instl 63.0 74.2 4676
XM52 SMOKE GENERATOR SUBSYSTEM
nArT Kit 16.7 161.67 2700
B Kit 39.64 120.08 4760
-20,62 122.21 -2520
"C Kit 117.5 127,57 14990
without oil
in tank
ner Kit 492.5 121.81 598980
with ¢il in
tank (50 gal)
Chart 12-3,  System welight and balance data, UH-1D and UH-1H kits {Sheet 5 of 5)
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TM 55-1520-210-10

CH 12 - SEC IV

SECTION IV WEIGHT AND BALANCE CLEARANCE FORM F, DD FORM 365F

12-15, WEIGHT AND BALANCE CLEARANCE
FORM F, DD FORM 365F,

12-18. This form is the summary of the actual
disposition of the load in the helicopter, It records
the balance status of the helicopter, step-by-step. It
Serves as a work sheet on which to record weight
and balance calculations and any corrections that must
be made to insure that the helicopter will be within
weight and cg limits, A form F is required for
Models YUH-1D, UH-1D and UH-1H helicopters only
when the loading is such as to seriously affect the
flying characteristics and Safety of the helicopter, and
in all cases where alternate loading is employed.

12-17, USE. Form F is furnished in expendable
pads, or as separate sheets, which can be replen-
ished when exhausted. An original and carbon are
prepared for each loading, as applicable, The orig-
inal sheets, carrying the signature of responsibility
cah be removed and placed in the helicopter "G"
files to serve as certificates of proper weight and
balance as required by AR 95-16. The duplicate
copy shall be retained in the helicopter for the dura-
tion of the flight. On a cross country flight, this
form aids the weight and balance technician at re-
fueling bases and stopover stations, There are two
versions of this form TRANSPORT and TACTICAL,

Note

U.S. Army special mission helicopters
shall use DD Form 365F titled TRANS-
PORT.

12-18.  These two versions were designed to pro-
vide for the prospective loading arrangement of two
types of helicopters, However, the general use and
fulfillment of either version is the same, Specific
instructions for filling out both versions of this form,
applicable to Models YUH-1D, UH-1Dand UH-1H heli-
copters, are given in the following paragraphs,

Note

The choice of which version to use is the
responsibility of the weight and balance
technician at the take-off base.

12-19. DD FORM 365F - TRANSPORT (SPECIAL
MISSION) HELICOPTERS.

12-20.  Ascertainthat transport aircraft Form ()
(see Chart 12-4) entries are completed in accordance
with the following instructions.

a. Insert the necessary identifying information
at the top of the form. In the blank spaces of the
"Limitations™ table, enter the gross weight and cg
restrictions obtained from Chapter 7. {See chart
12-4 for sample form.)

b. Reference 1 - Enter the helicopter basic
weight and moment/100 value. Obtain these figures
from the last entry on Chart C - Basic Weight and
Balance Record,

Note

Enter rmoment/100 values throughout the
form. Obtain these values from Chart E,

¢. Reference 2 - Enter the quantity and weight
of oil.

d, Reference 3 - Enter the number and weight
of crew. Use actual crew weights if available,

e.  Reference 4 - Enter weight of crew's bag-
gage,

f.  Reference 5 - Not applicable.

8. Reference 6 - Enter the weight of emergency
equipment, if applicable,

h,  Reference 7 - Enter the weight of any extra
equipment, if applicable,

i, Reference 8 - Enter the sum of the weights
of references 1 through 7 to obtain "operating weight,"

i Reference 9 - Enter the number of gallons
and weight of take-off fuel. The weight of fuel used
during warm-up shall not be included,

Note

List under REMARKS the fuel tanks con-
cerned and the amount of fuel in each
tank, If the external or internal fuel is
carried, make appropriate entries to that
effect in the space provided.

k. Reference 10 - Not applicable.

1 Reference 11 - Enter the sum of the weight
for references 8 through 10 to obtain **Total Heli-
copter Weight,"

m. Determine the *"*Allowable Load" based on
take-off and landing by use of the “Limitations' table
in the upper left-hand corner of the form as follows:

12-25



CH12 - SEC IV

SPORT CLEARANCE FORM HAS RESULTED ErM TRIPARTITE AGREEMENT AND NO FURTHER CHANGES

MUTE.~THIS THAN
MAY BE MADE TO IT WITHOUT PRICR CONSIDERATION BY TRIPARTITE AUTHORITLES,

12-26
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WEIGHT AND BALANCE CLEARAWCE FORM F o poerate ror use
TRANSPOAT RCAF Form F 111 C T.0 118408
(USE REVERSE FOR TACTICAL MISSIONS) WM 351 {6797} ANOI-IB-40
ATL MRFLANE 11PE FROM HOME STATION
J YUH-1D -
3 e FT.BRAGGN-C.| FT. RUCKER
WISSION) TRIPIFLIGHT/HO, SERIAL MO ™© FLT
Courter Bun SAMPLE 7. PoLe, LA, LT ,_JC)NE'S
LIMITATIONS R 1EM
— WEIGHT
conDITIoN TAKEOFF LANDING. e LF MOM/ 100
= g T
T L | BASIC AIRFLARE ( Frem Chari O} 4 gla ?: o ! 17 !D!é 1{_
A0S WEIGHT sboo | J60OO 2 [ont g5 o 3 4l0 1 j {51?
ittt 6096 L I i — | alolele _! I iq;@_
OFTRATING WEIGHT _ - =# 4 | CREW'S BAGGAGE T I !
:tuis ('?,E":"}"D LAHOING 51.‘74: — S | STEWARD'S EGQUIPMENT
(OEE'EA";!NG WEIGHT :-., oy 50 6—@ B | EMERGENCY £QUIPMENT i 1
T EXYRA EQUIPMLNT ]_
ALLOWABLE LoaD (Ref. 10}
\unt SMALLEST figure} B | OPERATING WEIGHT | & 2Llale
'3";'32'::?# YR va TDW?— 9| TAKEOFF FULL { e | l 0l Ll ?5—
P —— Tro 5 Ii_ o " 10 | WATER IN] FLUID { Gai.) i | i i
C. G. LANDING ¥ Iy $1 | TOTAL AIRPLANE WFIGHT 16 1019 |6 I.G i F 7.[3 3
JLANDING 12 BISTRIBUTION OF ALLOWABLE LOAD (PAYLOAD} ) Al
FUEL WEIGHT 200 UPFER COMPARTMEHTS LOWER COMPARTMENTS :
REMARKS comPt|  FASSENGERS xn comeT|  eassEmcEns
— = ——]——- <
* .SL_: E CENT EQ\ L "o, WEIGHT [} WEIGHT an?
» |
OF GRANITY ) ) T
c
[ NS DIAGRAN - 7 | e L _l{4iclolL0) H151110
p7-2 £ 1 u =
f . 1]
. 1
H N | o
: DY
I 3 |
TOTAL FREIGHT l O . 'h n T ~-—
L Vs T |
TOTAL MALL l O ™ </- ‘1“' 1 ! |
COMPUTER PLATE NUMEER \Jf waead) n NS | - orr
R i
o ! !
\ Enter conatant used. " ! - -
tEnzer m il A e - - r
Bl o reo [muv - INmA RN
o o ey ! - NESERES N
«Applicabl
Lvay it e - - j J_ Tt
3 Re?. # minue Ref. 17, I ‘
CORRECTIONS (Jigf i) 13 TAKEQFF CONDITION { Uncolrteted) 7 4, 9 6 .0 } sl z 4"6
CHANGES (4 & —) 13 CORAECTIONS (If requured) r‘7 ]
coMrt LT S 15 TAKEOFF CONGITION (Cortected) TIE[gel0] 1/ 3 4,1-67
wou/ 100 16 TAKEQGFF €. G. I S CroRiy 13&.7
- 17 LESS FUEL slalolo] 1 /{2518
12  LESS AIR SUPPLY LDAD DROPFLD B
15 NISC, VARIABLES
20  ESTIMATED LANOING CONDNTION RARAEAY EAEREAE
21 ESTIMATED LAMGING C. G, IN % M. A €. OR % 135, 0 }
COMPUTED BY
| KA TURE
TOTAL WEKGHT REMOVED | — ()} - 0 WEGHT AT BALAACE M 2 {— " S_ ﬂ
TOTAL WEIGHT ADDED + O + O
PR 4 L
NET DIFFERENCE, 0 O ;3 . @.’a,c i ! f'
(R 18 = TURE
FORN
DD sers 365F

Chart 12-4,

Sarnple DD form 365F - special mission
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(1)  Enter the "Allowable Gross Weight" for
the take-off landing,

(2) Enter the "Total Helicopter Weight" (from
reference 11), Estimate the fuel to be aboard at time
of landing, Enter the "Operating Weight {(from ref-
erence 8) and estimate Landing Fuel Weight,

(3)  Subtract the above weights from the re-
Spective "Allowable Gross Weights" to obtain the
respective "Allowable Loads",

Note

The smallest of these allowable loads is
the "Allowable Load" and represents the
maximum amount of weight which may be
distributed throughout the helicopter in
the various compartments without exceed-
ing the gross weight limits of the helicop-
ter,

n, Reference 12 - Using the same compart-
ment letter designation as shown in Chart E (chart
12-2), enter the number and weight of passengers
and the weight of cargo (baggage, mail, ete)., Use
actual passenger weights, if available, Enter the total
for each compartment in the weight column,

Note

The sum of the compartment totals shall
not exceed the "Allowable Load" deter-
mined in the "Limitations Table",

0.  Reference 13 - Enter the sum of reference
11 and the compartment totals from reference 12
opposite "Take-Off Condition® (uncorrected). At this
point, if not already done, calculate and enter the
moment/100 values for references 1 through 13,

p.  Check the weight figure (reference 13) against
the "Gross Weight Take-off" in the "Limitationsg"
table, Check the moment/100 figure opposite 13 by
means of Chart E to verify that the indicated cg is
within allowable limits,

q9. Reference 14 - 1f changes in weight or dis-
tribution of load are required, indicate necessary
adjustment by proper entries in the "Corrections"
table in lower left-hand corner of the form as fol-
lows:

(1) Enter a brief description of the adjust-
ment made in the column marked "Iitem”,

{2) Add all the weights and add all the mo-
ment decreases, Insert the total in the space opp-
site "Total Weight Removed",
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{3} Add all the weights and add all the mo-
ment increases. Insert the total in the space op-
posite "Total Weight Addedr’,

(4)  Subtract the smaller from the larger of
the two totals and enter the difference (with appli-
cable plus or minus sign) opposite *'Net Difference.”

(5) Transfer these "Net Difference’ figures
to the space opposite reference 14,

I. Reference 15 - Enter the sum of or differ-
ence between references 13 and 14, Recheck to verify
that these figures do not exceed allowable limits,

S.  Reference 16 - Determine the take-off cg
position by referring to the cg table in Chart E, Enter
this figure in the Space provided opposite " Take-Off
cGn,

t. Reference 17 - Estimate the weight of fuel
which may be expended before landing, Enter this
figure together with moment/100 in the spaces pro-
vided.

Note

Do not consider reserve fuel as expended
when determining "Estimated Landing Con-
dition."

U.  Reference 18 - Enter the Weight of "Air
Supply Load” to be dropped before landing and its
moment/100,

V. Reference 19 - Not applicable.

W. Reference 20 - Enter thediﬁerenceinweight
and moment/100 between reference 15 and the sum
of references 17 and 18,

X. Reference 21 - By again referring to the cg
table on Chart E, determine the estimated landing cg
position. Enter this figure opposite "Estimated Land-
ing CG."

Note
Check the landing cg figure with permis-
sible cg figures in limitation block, The

landing cg must be within the range shown.

Y.  The necessary signatures shall appear at the
bottom of the form,

12-21, DD FORM 365F - TACTICAL HELICOP-
TERS,
12-22,  Insert the necessary identifying information

at the top of the form. In the blank spaces of the
"Limitations" table epter the gross weight and cg
Testrictions obtained from Chapter 7. (See chart
12-5 for sample form,)

12.27
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Note

Enter moment/constant values from Chart
E throughout the form,

a, Reference 1 - Enter the helicopter basic
weight and moment/100, Obtain these figures from
the last entry on Chart C - Basic Weight and Bal-
ance Record,

b, Reference 2 - Enter the quantity and weight
of oil.

c. Reference 3 - Using the compartment letter
designations as shown in Chart E (helicopter dia-
gram) enter the number and weight of the crew at
their take-off stations, Use actual crew weights if
available, Also, enter the weight of baggage, cargo,
and miscellaneous items. Enter the total of each
compartment in the "Weight" column,

d.  Reference 4 - Enter the Sum of the weights
for references 1 through 3 to obtain "Operating
Weight, '

€. Reference 5 - Enter, by compartment, the
number of rounds, caliber, and weight of all ammu-
nitjon,

f. Reference 6 - Enter the Size, distribution
(forward, aft, external, etc.), and weight of all bombs
torpedoes, rockets, ete,

g, Reference 7 - Enter the number of gallons
and weight of fuel, If auxiliary fuel tanks are to be
used, these items and their weight should also be
entered as part of reference 7,

h. Reference 8 - Not applicable,

i Reference 9 - Not applicable,

I Reference 10 - Enter the Sum of the weights
for references 4 through 9 opposite "Take-Off Con-~
dition" {Uncorrected), At this point, if not already
done, calculate and enter the moment/100 for ref-
erences 1 through 10,

k. Check the weight figure opposite reference
10 against the "Gross Welght Take-Off"" in the " Lim-

itations" table. Check the moment/100 figure oppo- .

site reference 10 by means of Chart E to verify that
the indicated cg is within allowable limits,

1 Reference 11 - If changes in weight or dis-
tribution of load are required, indicate necessary
adjustments by proper entries in the "Corrections™
table in lower left-hand corner of the form as fol-
lows:

(1) Enter a brief description of the adjust-
ment in the column marked "Item®',
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(2) Add all the weights and add all the mo-
ment decreases, Insert the totals in the space op-
bosite "Total Weight Removed,

(3)  Add all the weights and add all the mo-
ment increases. Insert the totals in the space op-
posite "Net Difference,"

(4)  Subtract the smaller from the larger of
the two totals and enter the difference (with appli-
cable plus or minus sign} opposite "Net Difference,"

{5) Transfer these net difference figures to
the spaces opposite reference 11.

m.  Reference 12 - Enter the sum of, or the dif-
ference between, reference 10 and 11. Recheck to
verify that these figures do not exceed allowable

n, Reference 13 - By referring to the cg table
in Chart E, determine the take-off ¢g position. Enter
this figure in the Space provided opposite "Take-Off
CG."

0, Reference 14 - Estimate the weights of am-
munition (not including weight of cases apd links, if
retained), fuel, paratroopers (use actual weight of
troops with all equipment, if available), external
cargo, and any other items which may be expended
before landing. Enter these figures together with
their moment/ 100 in the Space provided,

Note

Do not consider Treserve fuel as expended
when determining "Estimated Landing Con~
dition,'

p.  Reference 15 - Enter the difference in
weights and moment/100 between reference 12 and
the total of reference 14,

q. Reference 16 - By again referring to the cg
table in Chart E, determine the estimated landing cg
position, Enter the figure opposite "Estimated Land-
ing CG."

Note

Check the landing cg figure with permis-
sible cg fipures in Limitation block, The
landing eg shall be within the range of the
figures shown,

T.  The necessary signatures shall appear at the
bottom of the form.

Note

For charts and forms refer to Weight and
Balance Control Data, Military Specifica-
tion MIL-w-25140,

12-29
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SECTION IV GENERAL INSTRUCTIONS FOR LOADING, SECURING AND UNLOADING CARGO

13-30. CARGO CENTER OF GRAVITY PLANNING,

13-31. The items to be transported should be as-
sembled for loading after the weight and dimensions
have been recorded. Loading time will be gained if
the packages are positioned as they are to be located
in the helicopter, To assist in determining the lo-
cations of the various items, the individual weights
and total weight must be known. When these factors
are known the Loading Problem Example (see figure
13-5) can be used as a guide to determine the heli-
copter station at which the package cg shall be lo-
cated. The information presented on the loading chart
will not be affected by fuel quantity, as full to empty
fuel load has been considered during data compu-
tation, Final analysis of helicopter eg location for
loading shall be computed from the data presented
in Chapter 12.

13-32, COMPUTATION OF CARGO CENTER OF
GRAVITY. The loading data in Chart E in Chapter
12, will provide information to work a loading pro-
blem, From the loading tables, weight and moment/
100 are obtained for all variable load items and are
added mathematically to the current basic weight
and moment/100 obtained from Chart C to arrive
at the gross weight and moment. The cg of the loaded
helicopter is represented by a moment figure in the
center of gravity table. If the helicopter is loaded
within the forward and aft cg limits, the figure will
fall numerically between the limiting moments, The
effect on the cg of the usable inflight items of fuel
and 0il may be checked by subtracting the weights
and moments of such items from the take-off gross
weight and moment and checking the new moment with
the cg table, This check will be made to determine
whether or not the ¢g will remain withinlimits during
the entire flight.

13-33. LOADING PROCEDURE,

13-34, The helicopter requires no special loading
preparation. The loading procedure consists of plac-
ing the heaviest items to be loaded as far aft as pos-
sible. Such placement locates the cargo nearer the
helicopter cg and allows maximum cargo load to be
transported, as well as maintaining the helicopter
within the safe operating cg limits for flight, The

mission to be performed should be known to deter-
mine the cargo, troop transport, or litter patients are
to be carried on the return trip. If troops or litter
patients are to be carried, troop seats and litter
racks shall be loaded aboard and stowed.

13-35. SECURING LOADS. Equipment for secur-
ing cargo consists of a three piece cargo tie-down
net, which attaches to tie-down rings, Nets are
tightened to slip straps (refer to paragraph 13-14),
13-36. CARGO LOADING - INTERNAL,

13-37. Internal cargo is carried within the cabin,
and bulk items can be accommodated,

13-38. The cargo area is located aft of the crew
stations and contains approximately 220 cubic feet of
obstruction-free cargo load space. Ease of loading is
provided by full-width sliding doors, which enclose two
sides of the cargo area and provide straight-through
loading capabilities, Cargo can be easily loaded with-
out the use of specialized equipment, High density
cargo distributed over the deck area to maintain 100
pounds per square foot will provide a safety load fac-
tor of 4.0 based on limit loads. The safety load fac-
tor will vary as the floor loading varies. (Load factor
= 400 pounds per square foot floor loading.) Flush-
mounted tie-down fittings are provided on the beam
and aft cabin bulkhead, A rapid simplified visual
method for placement of cargo, after cargo cg has
been determined, has been provided by information
in the Internal Cargo Loading Chart (refer to Chapter
7). This information, when used, will maintain the
helicopter within its cg operational limits throughout
its entire mission,

13-39. LOADING AND UNLOADING OF OTHER
THAN GENERAL CARGO,

13-40. The helicopter is capable of transporting
nuclear weapons, if required.

Warning
Before transporting nuclear weapons, the

pilot shall be familiar with AR95-55 and
AR385-25,

13-7
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AFT CABIN BHD OUTBQARD
OF BEAMS FUS 5TA 1566.0

AFT EDGE OF FIXED DOOR
POST FUS STA 74.25 AFT CABIN BHD BETWEEN
BEAMS FUS STA 124.07

AFT EDGE OF REMOVABLE
DOOR POST FUS STA 92,0 —

~

"M
£ 3
§

“~N—P1
A, D4 |
«—/\/ Ds
0.0
FUSELAGE STATION (FUS STA) W = WEIGHT IN POUNDS
DATUM D = DISTANCE IN INCHES FROM REFERENCE DATUM (FUS STA 0.0)

G a CENTER OF GRAVITY OF INDIVIDUAL PIECES OF CARGO

CENTER OF GRAVITY OF ENTIRE CARGO

(w-l xDﬂ + (Wlez) + (W3103) + (Wg xDg) + (stDs)
CG =

Wor Wo + Wo + Wy + W
LRI T 205470-18
AV 054587

Figure 13-5. Example loading problem
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CHAPTER 14

PERFORMANCE DATA

SECTION ! SCOPE

14-1, SCOPE,

14-2.  The charts contained in this chapter provide
data to be used with the latest operating information,
The data shown on these charts originates from flight
test programs and the operational experience gained
through actuat helicopter usage, The performance
charts are presented in tubular, graphic or profile
form. Calculated figures are shown in red, The charts
are arranged to give maximum facility of use for
pre-flight and in-flight mission planning in a safe,
efficient manner,

Note

In the discussion of the varicus charts in
Section II, when chart forms are relatively
the same, only one sample problem willbe
provided,

14-3.  SYMBOLS AND DEFINITIONS,

SYMBOL DEFINITION

C Centigrade

F Fahrenheit

LB/GAL Pound(s) per Gallon
Kts Knots

IAS Indicated Airspeed
CAS Calibrated Airspeed
GAL Gallon(s)

PSIG Pounds per square inchgage
SHP Shaft Horsepower

TAS True Airspeed

R/C Rate of Climb

FPM Feet per minute

N.MI Nautical mile

FT/MIN, Feet per minute

LBS Pounds

LB/HR Pounds per hour

SL Sea level

OGE Out of ground effect
IGE In ground effect

FT Foot

OAT QOutside air temperature
RPM Revolutions per minute

SECTION Il CHARTS

14-4, INTERPRETATION OF THE CHARTS,

14-5. Data is given for planning the various types
of missions which can reasonably be expected to be
performed. Familiarization with the charts and their
functions will be necessary for proper understanding
and to derive maximum benefit from their use. A
description of each chart and its use is also included.

14-6. READING THE CHARTS,

14-7. It i8 of the utmost importance that the charts
be read accurately, especially in the case of multi-
variable graphs. In this type of presentation, errors
in reading can be cumulative, with resulting large
final errors. A hard, fine-pointed pencil should be
used at all times when reading the curves, and close
attention should be paid to subdivisions of the grid.

14-8. TRUE ALTITUDE,

14-9. True altitude is the actual height above sea
level. It is sometimes called the ""tapeline* altitude;

that is, the altitude that would be measuredby a tape-
line dropped from the helicopter perpendicularly to
the earth's surface at sea level,

14-10, PRESSURE ALTITUDE,

14-11. The pressure of air at a given tapeline alti-
tude may depart considerably from standard, If the
atmospheric pressure is measured at the helicopter
level, and altitude corresponding to this pressure can
be determined from a standard air table, This altitude
is known as the pressure altitude of the helicopter.
It is also the altitude recorded by the altimeter if
the altimeter has no instrument error and is set to
29.92 inches of mercury at sea level, It will there-
fore indicate higher or lower than the true altitude
in a nonstandard atmosphere, See Altimeter Correc-
tion Chart for actual altitude readings,

14-12, DENSITY ALTITUDE.

14-13. As with pressure, density of the air at a
given true altitude may vary widely fromthe standard;

14-1
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the less dense the air, the higher density altitude, If
the density is measured at the helicopter level, an
altitude corresponding to this density can be deter-
mined from a standard air table, This altitude is
known as the density altitude of the helicopter.

14-14, DENSITY ALTITUDE CHART,

14-15. A high density altitude affects the perfor-
mance of both the main rotor and the engine., When
density altitude is high, less lift is developed by the
rotor blades for any given power setting, and the
engine is incapable of producing sea level ratedpower,
Chart 14-1 shows temperature and pressure altitude
versus density altitude, An example of the use of the
chart is contained in the chart, Knowing pressure alti-
tude and temperature, the den51ty altitude can be de-
termined. The explanation of(-v-——---—) used in chart
14-1 is as follows: The reciprocal of the square root
of density ration, at the appropriate density altitude.
The Greek letter sigma { ¢) is used to represent the
density ratio.

14-16, STANDARD ATMOSPHERIC CHART,

14-17. To provide a convenient reference, the Na-
tional Advisory Committee for Aeronautics (NACA)
has established a set of values for temperature, den-
sity, and pressure at sea level (zerotapeline altitude)}.
This is known as standard atmosphere, or just "'stan-
dard day." The first row of numbers in chart 14-2
lists this relationship at sea level for standard air,
In addition, a variation of these values with an in-
erease in tapeline altitude has been established,

14-18, LIFT CAPABILITY CHART,

14-19. The lift capability chart shown in chart 14~
4 provides the pilot with a means of quickly esti-
mating whether or not the helicopter is capable of
performing a given mission, The information required
to use the chart can be obtained directly from the in-
strument panel, i.e., the pressure altimeter and the
OAT indicator, Estimated capabilities derived from
the chart are valid for the T53-L-9, -9A, and -11
geries engines; however, the chart is actually based
on the T53-L-9 engine. Consequently, when any wind
is present, or when a T53-L-~11 series or -13 engine
is installed, the helicopter will be capable of better
performance than indicated by the chart. Two exam-
ples will be given to demonstrate how the chart may
be used. The first example will determine the gross
weight which can be lifted at a specified altitude and
outside air temperature. The second example will de-
termine what the maximum outside air temperature
should be for a specified gross take-off weight and
pressure altitude.

14-20, EXAMPLE 1,

14-21. The pressure altitude indicated is 6000 feet;
the OAT indication is 17°C, What is the maximum

14-2
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gross weight of the helicopter, both in- and out-of-
ground effect? Referring to Graph A on chart 14-4,
trace the dotted line upward from 17°C to the 6000
feet pressure altitude line, then to the right onto
Graph B, stopping at the 6000 foot pressure altitude
line on the graph. The maximum gross weight is im-
mediately indicated at this point as 7350 pounds. The
available engine torque under the specified conditions
is also indicated by extending the dottedline downward
and readmg 36 psig torque.

14-22, EXAMPLE 2.

14-23, The gross take-off weight and pressure alti-
tude are known; it is desired to estimate at what out-
side air temperature the helicopter's capabilities
could become marginal. Using the same pressure alti-
tude and weight as in Example 1, the dotted line ex~
tends from Graph B to the 6000 foot pressure altitude
line on Graph A and then downward to the 17°C indi-
cation, At any OAT above this temperature, the heli-
copter's capabilities could become marginal and off-
loading of fuel or cargo should be considered,

14-24, TEMPERATURE CONVERSION CHART.

14-25. The temperature conversion chart (see fig-
ure 14-5) provides a list of temperatures from minus
54°C (minus 85°F) to 793°C (2660°F) and is grouped in
columns of three, These columns allow the direct
conversion of a temperature reading to either centri-
grade or fahrenheit,

14-26, AIRSPEED INSTALLATION CORRECTION
CHART,

14-27,  Airspeed installation correction chart (chart
14-6) is provided to supply the correction required to
determine calibrated airspeed (CAS). Indicated air-
speed (IAS), as read from the instrument and cor-
rected for instrument error, plus or minus installa-
tion correction, equals calibrated airspeed, Because
of the speed range at which the helicopter operates,
compressibility correction is negligible; therefore, it
has been intentionally omitted. An approximate true
airspeed (TAS) for a standardday can be obtained from
CAS by adding 1-1/2 percent of CAS per 1000 feet
density altitude to CAS,

14-28, ENGINE OPERATING LIMITS CHART.

14-29, Maximum power available for the T53-L-9,
-9A, and -11 series engines is given in chart 14-7
{14-8 for T53-L-13 engine), These powers are based
on the engine manufacturer's specifications andguar-
antees. Correction based on flight tests are included
for installation losses of the engine in the helicopter,

14-30, Performance data given in this manual are
based on an engine which can produce specification
or rated power, Ordinarily, the engine installed inthe
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helicopter is capable of producing more power;there-
fore, unless engine deterioration has occurred, ade-
quate power should be available for loading and ceilning
limits given in this manual. If deterioration in engine
output is suspected, the curves in chart 14-7 or 14-8
may be used to make a rough comparison of actual
and rated engine performance, using the flight instru-
ments available to the pilot, To make the comparison,
mentally record pressure altitude and OAT; and, at
the same time apply full power, Now note the torque-
meter reading. Enter the curves at the recorded
pressure altitude and temperature, and read torque
pressure available. The torquemeter reading attained
in flight should be at least asgreat as that shown on the
curve, It is emphasized that such comparisons are
approximate, and they can result in low engine power
indications. This is due to several factors: (1) the
high rate of climb when full power is applied, which
in turn results in rapidly changing air pressure and
temperatures; (2) manufacturing tolerancesinthe tor-
quemeter and flight instruments; (3) readability of
flight instruments; (4) and pilot techniques, In addi-
tion, two precautions should be observed by the pilot
when making the flight check, (1) Avoid hovering with
full power in-ground effect, except for take-off and
translational lift, due to the decrease in power caused
by an engine inlet temperature rise when in-ground
effect (2) more torque will be obtained if engine rpm
is allowed to drop below 6600 when full power is
applied,

14-31. If the engine does not appear tobe producing
specification power and torque, allowable hovering
ceiling or load limits as given in this manual will
be decreased. Conservative rules of thumb in this
event are to reduce gross weight 200 pounds for each
psig of deficient torque - or reduce hovering ceiling
1000 feet for each psig of deficient torque. These in-
crements may be subtracted directly from the maxi-
mum take-off gross weight and ceiling which the pilot
determines from the curves and tables given else-
where in the manual. The curves and tables are en-
tered normally at the actual or anticipated air tem-
perature and pressure altitude of the flight, then the
increments in gross weight or altitude are subtracted.
14-32, TAKE-OFF DISTANCE CHART.

14-33.  The take-off distance charts (charts 14-9 and
14-10) list minimum take-off distances for various
pressure altitudes, air temperatures, and gross
weights, Take-off distances are given for maximum
performance take-off procedures only, as disting-
uished from normal take-off procedures described in
Chapter 3, Maximum performance take-offs result
in the minimum take-off distance.

14-34, One set of charts lists take-off distances
using the maximum performance hover and level ac-
celeration method. Engine speed is maintained at
6600 rpm. If the helicopter can hover out-of-ground
effect, take-off distances and climb-out airspeeds
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are given as zero, This procedure requires avertical
lift-off and a vertical climb to an altitude above the
obstacle before accelerating into forward flight. If
the take-off distance is greater than zero, this means
the helicopter cannot hover out-of-ground effect, In
these cases, the helicopter takes off vertically to a
skid height of two feet above the ground, accelerates
to the climb-out airspeed given in the charts, and
climbs over the obstacle at that airspeed, If the
climb-out airspeed is greater or less than the value
given in the chart, take-off distances will be in-
creased, If the skid height is greater than two feet
prior to obtaining climb-out airspeed, the take-off
distances will be greater, Under power limited con-
ditions (two foot hover and full power available) a
greater than normal nose-down flight attitude is re-
quired during acceleration. If loss of lift occurs in
the area just prior to translational lift, the helicopter
shall be leveled to avoid ground contact with the
forward portion of the skids. If ground contact does
occur, take-off distances will be greatly increased in
addition to possible skid damage. If the helicopter
cannot hover two feet off the ground, take-off dis-
tances are not shown and the gross weight should be
reduced,

Note

When the take-off distance is zero, the
climb-out airspeed is also zero (vertical
climb is possible). In the charts, the ac-
celerating run column is deleted and the
climb-out airspeed is given adjacent to
each take-off distance.

14-35. The second method involves hovering with
the helicopter light on skids and then increasing air-
speed and altitude simultaneously, Engine speed is
maintained at 6600 rpm. If the helicopter can hover
out-of-ground effect, take-off distances and climb-
out airspeed are given as zerc. This procedure re-
quires a vertical lift-off and a vertical climb to an
altitude above the obstacle before accelerating into
forward flight, If the take-off distance is greater than
zero, this means the helicopter cannot hover out-of-
ground effect, In these cases, the helicopter is brought
to a hover, light on skids. As power is applied and the
helicopter leaves the ground, hold constant pitch alti-
tude until airspeed starts to register, When this oe-
curs, fine pitch attitude adjustments are required to
obtain the desired airspeed. Once airborne, the pilot
should allow airspeed and altitude to increase simul-
taneously until the obstacle is cleared, The airspeed
and altitude should then be increased as soon as pos-
sible to avoid operation in the restricted area of the
height-velocity diagram, If the climb-out airspeed
is greater or less than the value given in the chart,
take-off distances will be increased, If the helicopter
cannot hover light on skids, take-off distances arenot
shown and the gross weight should be reduced.

14-3
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14-36, The third method involves hovering the heli-
copter at a 15-foot skid height and then increasing
airspeed and altitude simultaneously. Engine speed is
maintained at 6600 rpm, This is primarily for use
when carrying external cargo on the sling. When the
helicopter can hover out-of-ground effect, take-off
distances and climb-out airspeeds are given as zero
in the charts, For these cases, climb vertically until
the sling load will clear the obstacle, thenproceed into
forward flight. When take-off distances are greater
than zero, the take-off procedure is as follows: Apply
sufficient power to hover at a skid height of 15 feet,
Apply power and allow airspeed and altitude to in-
crease simultaneously until the obstacle is cleared.
As power is applied, hold a constant pitch attitude
until the airspeed starts to register. When this oc-
curs, fine pitch attitude adjustments are required to
obtain the desired airspeed. When the obstacle is
cleared, the airspeed and altitude should be increased
as soon as possible to avoid operation inthe restricted
area of the height-velocity diagram. If the climb-out
airspeed is greater or less than the value given in
the chart, take-off distances will be increased, If the
helicopter cannot hover at 15 feet, take-off distances
are not shown and the gross weight should be reduced,

14-37. The last set of charts, with the red border,
lists take-off distances using rpm bleed-off. As in
the first set of charts, the take-off distance is given
as zero when the helicopter can hover out-of-ground
effect, It is when the helicopter cannot hover out-of-
ground effect that use of the bleed-off method can
reduce take-off distances or permit a greater load
to be carried by experienced pilots, When take-off
distances are greater than zero, the take-off pro-
cedure is as follows: Apply sufficient power at 6600
engine rpm to maintain helicopter light on the skids,
Increase collective pitech to lift the helicopter oif
the ground and apply forward cyclic control to start
forward movement of the helicopter. Accelerate into
forward flight, allowing the engine speed to decrease
to a minimum of 6400 rpm, When translational 1lift is
attained, increase collective pitch to decrease engine
speed to a minimum of 5900 rpm. Just prior to ob-
taining climb-out airspeed given in the chart, rotate
the helicopter nose up and climb at that airspeed,
maintaining 5900 engine rpm. When clear of obstacle,
reduce pitch slightly to regain 6600 engine rpm, If the
climb-out airspeed is greater or less than the chart
value, take-off distance will be increased. If the heli-
copter has insufficient power to hover light on the
skids, take-off distances are not shown and gross
weight should be reduced,

Warning

The procedure for maximum performance
take-off using rpm bleed-off requires pre-
cise application and timing with respect
to rpm control and obtaining optimum
climb-out airspeed. All charts with red
borders are for emergency use only.
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14-38, TAKE-OFF GROSS WEIGHT LIMITATIONS,

14-39, The take-off gross weight limitation curve
(chart 14-11) is used in determining maximum take-
off gross weight as limited by vertical climb perfor-
mance., Maximum take-off gross weights are given as
a function of pressure altitude, outside air tempera-
ture, and the desired vertical rate of climb, Engine
speed is 6600 rpm and take-off power is used. The
take-off gross weight which, for a given altitude and
temperature, results in a 100 foot-per-minute verti-
cal rate of climb is the overload limit. The gross
weight, altitude, and temperature which results in a
300-foot-per-minute rate of climb is the normal
limit.

14-40. HOVERING CHART.

14-41, The hovering charts (chart 14-12, 14-13,
14-14, and 14-15) provide information to determine
the maximum gross weights at which the helicopter
can hover, The first charts are for hovering out-of-
ground effect at various pressure altitudes, tempera-
tures, and wind velocities. The last charts are for
hovering in-ground effectat various pressure altitudes
and temperatures, Both sets of charts are for opera-
tion at 6600 rpm.

14-42. Charts for hovering out-of-ground effect are
shown for both take-off and normal rated power, The
chart for normal rated power should be used if pro-
longed hovering is to be accomplished, Charts for
hovering in-ground effect are shown for take-off pow-
er only but for both a normal 2°C inlet temperature
rise and a 10°C inlet temperature rise. For short
periods of hovering in-ground effect (less than one
minute) the 2°C temperature rise chart should be
used. For longer periods the 10°C temperature
chart should be used since for prolonged periods
of hovering in-ground effect the inlet temperature

rises due to recirculation of the air into the engine
inlet,

14-43, The known conditions necessary to use the
out-of-ground effect with take-off power chart, are
pressure altitude, temperature, and wind velocity,
The chart contains two graphs, both of which are
used to determine the operating capabilities of the
helicopter., The top graph contains the pressure alti-
tude scale and temperature gradient curves which
are used for the initial entrance into the chart for
problem sSolution. The bottom graph contains a verti-
cal scale for headwind in knots and flow curves, to
be followed before the drop to the gross weight scale
at the bottom of the graph. The out-of-ground effect
with normal rated power chart and the in-ground
effect chart are used in a similar manner except that
the wind velocity curves have been omitted,

14-44, The following problem and example are for
use with the Hovering Out-of-Ground Effect chart
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with take-off rated power; however, the procedure
to obtain the gross weight operating limits is appli-
cable for both charts.

CLIMATIC
PROBLEM CONDITION
Take-off Rated Power
Pressure Altitude 7000 feet
Temperature 15°C (59°F)
Head Wind 10 knots
14-45, EXAMPLE:
14-46, (See chart 14-12,) Enter the upper chart at

7000 feet pressure altitude and move to the right to
intersect the 15°C temperature curve, From this point
drop vertically to the wind chart. Follow the flow
curve on the wind scale to the 10 knot windline. Drop
vertically from the 10 knot point to the weight scale
and read 7410 pounds maximum hovering weight for
the existing conditions with 6600 engine rpm,

14-47, CLIMB CHART.

14-48. The climb chart (charts (14-16 and 14-17)
data includes rate of climb, distance, time, and quan-
tity of fuel used toclimbtoaltitude, The figures stated
are for normal power performance, baseduponthe use
of optimum climbing speed schedules shown, Use of
climbing speeds other than those shown on the ¢limb
chart will result in a reduced rate of climb, and in-
crease in fuel use, and an increase in time required
at all altitudes. On warm days, rates of climb will be
less than the chart values.

14-49, EXAMPLE:

14-50.  (See chart 14-186,) Determine the time re-
quired to climb to 4000 feet and guantity of fuel re-
quired for a gross weight of 7000 pounds, At the top
of the chart, find 7000 pounds gross weight and in the
center column locate 4000 feet altitude. By reading
horizontally on the chart at this altitude, the following
are obtained. The best climbing speed is 53 knots IAS,
fuel consumed to climb from sea level is 47 pounds
(which includes 23 pounds required for warm-up and
take-off), time required during climb in 2.2 minutes,
the distance traveled is two nautical miles, and the
rate of climb at 4000 feet is 1826 feet per minute,

14-51, RANGE CHART,

14-52, The range chart (charts 14-18 and 14-19)
shows the range and endurance capacities for vari-
ous power conditions and fuel allowance. This chart
may be used for inflight and preflight planning. The
initial conditions are gross weight, actual pressure
altitude of the helicopter, and fuel quantity,

CH 14 - SEC I
Note

Ferry Mission Range =
Range for 100 lb Fuel x Fuel Available.
1000

14-53.  The chart is divided into four main sections,
gross weight, pressure altitude, power settings, and
range in nautical miles for various fuel quantities as
listed above fuel columns, Fuel allowances must be
made for various contingencies such as take-off, climb,
wind, and landing conditions, All data inthe range chart
is for standard day conditions (i.e., 15°C at sea level).
On days when free air temperature is other than
standard, range performances will be slightly different
from values given,

Note

Cargo mirror should be removed and
stowed in the fuselage unless external
sling load is being carried, Cargo mirror
installation will reduce range by eight
percent,

14-54,  To use the range chart, refer tothe chart for
the appropriate cruise condition. Enter the chart at
gross weight and altifude and read the approximate
fuel consumption and airspeed. Read range under the
fuel quantity for the desired flight condition, At any
time before or during the flight, the pilot may refer
to the chart with actual conditions of weight, altitude,
and fuel to obtain range remaining,

14-55. EXAMPLE:

14-56.  (See chart 14-18.) The helicopter is to fly
at 4000 feet altitude (Long Range-Cruise Speed) with
take-off gross weight of 8000 pounds.

a, It is desired to have 160 pounds of fuel in re-
serve and fromthe climb chart (chart 14-16) it is found
that approximately 53 pounds of fuel are required for
warm-up and climb to 4000 feet altitude from sea
level. Adding 160 pounds reserve and 53 pounds for
climb and subtracting the total from the total fuel
load of 1430 pounds gives a fuel balance for cruise of
1217 pounds.

b. Enter the (Long Range-Cruise Speed) range
chart at 8000 pounds, and 4000 feet altitude, and a
fuel quantity of 1200 pounds.

¢. Read 240 nautical miles range in a no-wind
condition; fuel consumption 543 pounds per hour; and
indicated airspeed (IAS) 87 knots,

14-57, MAXIMUM ENDURANCE CHART,

14-58. The maximum endurance chart (charts 14-20
and 14-21) shows the maximum available flight time

14-5
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with various gross weight conditions at sea level and
at increasing altitudes, All data in the chart is for
standard day conditions (i.e., 15°C at sea level).
14-59. EXAMPLE:

14-60., The helicopter is to fly at 2000 feet altitude
with a take-off gross weight of 8000 pounds and a fuel
load of 1430 pounds. It is desired to have 150 pounds
of fuel in reserve. Fromthe climbchart {chart 14-16),
it is found that approximately 38 pounds of fuel are
required for warm-up, take-off and climb to 2000
feet altitude from sea level, Subtracting desired fuel
reserve and fuel required for climb from total fuel
load gives a fuel balance for cruise of 1242 pounds.

14-61, Enter the maximum endurance chart (chart
14-20} at 8000 pounds gross weight, 2000 feet pres-
sure altitude, and a fuel quantity of 1200 pounds, and
read a maximum endurance of 2.9 hours, with an
engine rpm of 6600. Under these conditions, the rate
of fuel consumption is 418 pounds per hour at 56
knots IAS,
14-62, HOVERING ENDURANCE CHART.

14-63. The hovering endurance chart {charts 14-22
and 14-23) shows the maximum endurance possible
while hovering with various gross weight conditions
at sea level and at increasing altitudes, Allchart data
is for standard day conditions; therefore, when the
free air temperature is other than standard (i.e., 15°C
at seal level and decreasing at 2°C per 1000 feat),
hovering endurance performance will be slightly dif-
ferent from that shown on the chart.

14-64, EXAMPLE:

14-65,  (See chart 14-22.) The helicopter is to hover
at 4000 feet altitude with a take-off gross weight of
7500 pounds with an alloted 1430 pounds of fuel to be
used, Enter the hovering endurance chart at 7500 pounds
gross weight, 4000 feet pressure altitude, and a fuel

14-6
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quantity of 1430 pounds. Read hovering endurance of
2.3 hours with an engine rpm of 6600, Under these
conditions the engine will be using 618 pounds of fuel
an hour,
14-66, LANDING DISTANCE CHART,

14-67. Two sets of landing distance charts are fur-
nished. Both sets of charts give maximum possible
landing distances, The power-on chart {charts 14-24
and 14-26) shows minimum landing distances over a
50-foot obstacle with power on. The landing distances
are less than those required if the normal operating
procedures in Chapter 3 are followed, Whenever the
helicopter can hover out-of-ground effect, landing dis-
tances are given as zero. Corresponding approach
speeds over the 50-foot obstacle are also zero. When
the helicopter can hover in-ground effect, landing
distance will be other than zero, When the helicopter
cannot hover in-ground effect, a ground run distance
is included in the distance to clear a50-foot obstacle,
A note is added to the power-on charts that a safer,
more normal approach and landing will result if the
power-off landing distances in charts 14-25 and 14-27
are used, The power-off chart shows helicopter re-
quirements where autorotational landing technique is
used as recommended in Chapter 4, Both sets of charts
list landing distances for various pressure altitudes.
air temperatures, and gross weights., Greater landing
distances are required at higher altitude, on warm,
humid days, and for heavier gross weights,

14-68., EXAMPLE:

14-69.  (See chart 14-24,) Power-On landing pgross
weight 8000 pounds, pressure altitude 6000 feet, and
outside air temperature plus 15°C (plus 59°F). Select
the 8000 pounds gross weight line at 6000 feet altitude,
and move horizontally across chart to the plus 15°C
temperature column, Note thatthe best approach speed
is 14 knots, zero ground roll is required, and 29 feet
distance is necessary to clear a 50-foot obstacle,
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Density altitude chart

Chart 14-1,
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Standard Sea Level Air:

T = 15°C (59°F) W = 0,07651 Ib/cu ft Py = 0.002378 slugs/cu ft
P = 29.921 in. of Hg 1in of Hg= 70.732 lb/sq ft = 0.4912 1b/sq in.
This table is based on NACA Technical Report No, 218 2, = 1116 ft/sec
Speed of
Alti- Density 1 Sound Pressure
tude~ Ratio- {;5 Temperature Ratio-  In. of Ratio-
feet P/P, Deg C Deg F a/ag Hg P/Po
0 1.0000 1.0000 15.000 59.000 1.0000 29.92 1.0000
1000 9710 1.0148 13.019 55.434 997 28.86 9644
2000 9428 1.0299 11,038 51,868 .993 27.82 9298
3000 9151 1.0454 9.056 48.301 .990 26.81 .8962
4000 .Bas1 1.0611 7.075 44.735 .986 25.84 8636
5000 8616 1.0773 5.094 41.169 983 24.99 8320
6000 .8358 1.0938 3.113 37.603 979 23.98 .B013
7000 .B106 1.1107 1.132 34.037 976 23.09 1718
8000 7859 1.1280 -0.850 30471 972 22.22 .T427
9000 7619 1,1456 -2.831 26.904 .968 21.3%8 T147
10000 7384 1.1637 -4.812 23.338 965 20.58 6976
11000 .T154 1.1822 -6.793 19.772 962 19.79 6614
12000 6931 1.2012 -8.774 16.206 .958 19.03 .6359
13000 6712 1,2206 -10.756 12.640 954 18.29 6112
14000 6499 1.2404 -12,737 9.074 950 17.57 5973
15000 .6291 1.,2608 -14.718 5,507 947 16,88 5642
16000 .6088 1.2816 -16.899 1.941 943 16.21 .5418
17000 5891 1.3029 -18.680 -1,625 940 15.56 5202
18000 5698 1.3247 -20.6862 -5.191 938 14.94 4992
19000 .5509 1.3473 -22.643 -8.757 932 14.33 4790
20000 .5327 1.3701 -24.624 -12.323 .929 13.75 4594
21000 5148 1.3937 -26,605 -15.890 925 13.18 .4405
22000 4974 1.4179 -28.,586 -19.456 922 12.63 4222
23000 .4805 1.4426 -30.568 -23.022 917 12.10 4045
24000 4640 1.4681 -32.549 -26.588 914 11.59 3874
25000 4480 1.4940 -34.,530 -30.154 910 11,10 3709
26000 4323 1.5209 -38.,511 -33.720 906 10.62 3550
27000 4171 1.5484 -38.493 -37.287 .903 10.16 23397
28000 4023 1.5768 -40.474 -40.853 .99 9.720 3243
29000 .3879 1.6056 -42.455 -44.419 895 9.293 .3106
30000 3740 1.6352 -44.436 -47.985 891 8.880 .2069
31000 3603 1.6659 -46.417 -51.551 .887 8.483 2834
32000 3472 1.6971 -48.399 -55.117 .883 8.101 2707
33000 3343 1.7295 -50.379 -58.684 .B79 7.732 .2583
34000 218 1.7628 -52.361 -62.250 .B75 T.377 .2465
35000 3098 1.7966 -54.342 -65.816 871 7.036 .2352
36000 .2962 1.8374 -55.000 -67.000 870 8.708 2242
37000 2824 1.8818 -55.000 -B87.000 870 6.395 2137
38000 2692 1.9273 -55.000 -67.000 .870 6.098 2037
39000 2666 1.9738 -65.000 -67.000 870 . 5.812 . L1943
40000 2447 2.0215 -55.000 -67.000 870 5.541 .1852
41000 2332 2.0707 -55.000 -67.000 870 5.283 1765
42000 .2224 2.1207 -55.000 -67.,000 870 5,036 .1683
43000 2120 2.1719  -55.000 -87.000 870 4.802 . .1605
44000 2021 2.2244 -455.000 -67.000 870 4.578 .1530
45000 1926 2.2785 -55.000 -67.000 870 4.364 .1458
46000 1837 2.3332 -55.000 -67.000 .870 4.160 1391
47000 1751 2.3893 -55.000 -67.000 870 3.966 .1325
48000 .1669 2.4478 -55,000 -67.000 870 3.781 1264
49000 1591 2.5071 -55.000 -67.000 870 3.604 1205
50000 1517 2.56875 -55.000 -67.000 870 3.436 1149

Chart 14-2, Standard atmospheric (altitude) chart
14-8
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LIFT CAPABILITY
OAT and PRESSURE ALTITUDE
vs TORQUEMETER PRESSURE
and GROSS WEIGHT

ENGINE: T53«L=11

FUEL GRADE: JP~4

FUEL DENSITY: 65 LB/GAL
IGE
—mrmemeeOGE

MODEL: UH-1D
DATA AS OF : MARCH 1467
DATA BASIS ;: CAT, I FLIGHT TEST

TLINES OF POWER AVAILABLE — [ ] . NS S

EESES ENEY P FEEE PEURS PES FEOS R rressuRE S EREEE SEEES FETES EEEES ERRRY SERDE TSRS SRR
Lol 5 Nk L b N emessure T ]
- KFEET Z/:!;:";lj R :

{BNANAN
\\'\\

VNN

AN

AV NN

.. {UNES GF POWER REQUIRED) || = -

ALY AN

GROSS WEIGHT — LBS.

LA

—-30 -10 0 1] 20 30 40 5o H 25 30 35 40 45 50

OUTSIDE AR TEMFERATURE -°C TORGUEMETER READING — PSIG
GRAPH & GRAPH B

EXAMPLE: IF QUTSIDE AIR TEMPERATURE I5 17°C
AND PRESSURE ALTITUDE IS 6,00, FEET;
MAXIMUM POWER AV AILABL E-34 PSIG,
OUT-QF-GROUND EFFECT-7350 LB
IN-GROUND EFFECT-8675 LB

REMARKS:

Chart 14-4.  Litt capability - OAT and pressure altitude versus torquemeter pressure and gross welight
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Look up reading in middle colum
if in degrees Fahrenheit, read Centrigrade equivalent in left-
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194.0
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32.8
33.3
33.9
34.4
35.0
35.6
36.1
36.7
37.2
317.8
38
43
49
54
60
66
11
M
82
88
93
99
100
104
110
116
121
127
132
138
143
149
154
160
166
171
1717
182
188
193
199
204
210
216
221
227
232
238
243

91

93

94

95

96

917

o8

99
100
101
110
120
130
140
150
160
170
180
190
200
210
212
220
230
240
250
260
270
280
290
300
310
320
330
340
330
360
470
380
390
400
410
420
430
440
450
460
470

F

195.8
197.6
199.4
201.2
203.0
204.8
206.6
208.4
210.2
212.0
212
230
248
266
284
302
320
338
356
374
392
410
413.6
428
446
464
482
500
518
536
554
572
590
608
626
644
662
680
698
716
734
152
770
788
806
824
842
860
878

C

249
254
260
266
271
271
282
288
293
299
304
310
316
321
327
332
338
343
349
354
360
366
amn
3177
382
388
393
399
404
410
416
421
421
432
438
443
449
454
460
466
471
477
482
488
493
499

910
516

Temperature conversion

480
490
500
510
520
530
540
950
560
570
580
590
600
610
620
630
640
6350
660
670
680
690
700
710
720
730
740
750
760
710
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960

F

896

914

932

950

968

986
1004
1022
1040
1058
1076
1094
1112
1130
1148
1166
1184
1202
1220
1238
1256
1274
1292
1310
1328
1346
1364
1382
1400
1418
1436
1454
1472
1490
1508
1526
1544
1562
1580
1598
1616
1634
1652
1670
1688
1706
1724
1742
1760

CH 14 - SEC. |i

C

521

927
532

538
543

549
554
560
566
571
511
582
288
593
599
604
610
616
621
627
632
638
643
649
654
660
666
671
671
682
688
693
699
704
710
T16
T21
27
732
738
743
749
754
760
766
T
™M
782
788
793

970

980

990
1000
1010
1021
1031
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460

n; if in degrees Centigrade, read Fahrenheit equivalent in right-hand column;
hand column.

F

1778
1796
1814
1832
1850
1868
1886
1904
1922
1940
1958
1976
1994
2012
2030
2048
2066
2084
2102
2120
2138
2156
2174
2182
2210
2228
2246
2264
2282
2300
2318
2336
2354
2372
2390
2408
2426
2444
2462
2480
2498
2516
2534
2552
2570
2588
2606
2624
2642
2660
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CH 14 - SEC, Il TM 55-1520-210-10

AIRSPEED INSTALLATION (ORRE(TION TABLE

CLEAN CONFIGURATION

Model(s): UH-1D Engine(s): Lycoming T53-1.-11
Data as of: November 1964 Fuel Grade: Jp-4
DATA BASIS: AFFTC Category II Flight Test, FTC-TDR-64-27, Fuel Density: 6.5 LBS/GAL.

Nose Mounted Pitot Static Tube

Indicated Airspeed Calibrated
Airspeed* Correction Airspeed
(IAS)-Kts --Kts {CAS)-Kts
Level Flight 20 4.5 24,5
& Climb* 30 4.5 34.5
40 4.5 44.5
50 4.5 54.5
60 4,5 64.5
70 4,5 74.5
80 4.5 84.5
90 4.5 94.5
100 4,5 104.5
110 4.5 114.5
120 4.5 124.5
130 4.5 134.5
Autorotation 40 7 47
50 6 56
60 6 66
70 5 75
80 6 86
90 6 86
100 7 107

Add Correction To Indicated Airspeed*
To Obtain Calibrated Airspeed

*Corrected For Instrument Error

Chart 14-6,  Alrspeed Installation correction - [iJ {Sheet 1 of 3)
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TM™ 55-1520-210-10 CH 14 - SEC. I

AIRSPEED INSTALLATION CORRECTION TABLE

CLEAN CONFIGURATION

Model(s): UH-1H Engine(s): Lycoming T53-L-13
Data as of: November 1964 Fuel Grade: JP-4
DATA BASIS: AFFTC Category II Flight Test, FTC-TDR- 64-27. Fuel Density: 6.5 Lbs/Gal

Nose Mounted Pitot Static Tube

Indicated Airspeed Calibrated
Airspeed* Correction Airspeed
(IAS)-Kts -- Kts {CAS)-Kts
Level Flight 20 4.5 24.5
and Climb* 30 4.5 34.5
40 4.9 44.5
50 4.5 54.5
60 4.5 64.5
70 4.5 74.9
80 4.5 84.5
90 4.5 94.5
100 4.5 104.5
110 4.5 114.5
120 4.5 124.5
130 4.5 134.5
Autorotation 40 7 47
50 6 56
60 6 66
70 5 75
80 6 86
90 6 96
100 ki 107

Add Correction To Indicated Airspeed*
To Obtain Calibrated Airspeed

*Corrected For Instrument Error

Chart 14-6.  Alrspeed Installation correction - 11 (Sheet 2 of 3)
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CH14 - SEC. i ™ 55-1520-210-10
CLEAN CONFIGURATION
Model(s): UH-1D and UH-1H Engine(s): Lycoming T53-1-1 1/L-13
Data as of; September 23, 1966 Fuel Grade: Jp-4
DATA BASIS: Bell Helicopter Company Flight Tests With Fuel Density: 6.5 Lbs/Gal
Roof Mounted Pitot Static Tube
Indicated Airspeed Calibrated
Airgpeed* Correction Airspeed
(IAS)-Kts --Kts {CAS)-Kts
Level Flight 20 5.5 25.5
30 3.0 33.0
40 1.5 41.5
50 ~-0.0 50.0
60 ~1.5 58.5
70 -2.0 68.0
80 -3.0 77.0
g0 -3.2 86.8
100 -3.5 96.5
110 -3.17 106.3
120 -4.0 116.0
130 -4.2 125.8
Climb 40 +5.0 45.0
50 +6.0 56.0
60 +5.0 65.0
70 +2.0 72.0
80 +1.2 81,2
Autorotation 40 0.0 40.0
50 -2.4 47.6
60 =5.0 55.0
70 -6.2 63.8
B0 -8.0 72.0
80 -9.0 81.0
100 =10.0 80.0
Add Correction To Indicated Airspeed* To Obtain Calibrated Airspeed
*Corrected For Instrument Error
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TM 55-1520-210-10 CH 14 - SEC. H

- ENGINE OPERATING LIMITS

NORMAL POWER AVAILABLE
2°C INLET TEMPERATURE RISE

— ARMY MODEL(S) UH-1D ENGINES: Lycoming T53-L-9/9A/11
DATA AS OF: MARCH 1963 ENGINE SPEED: 6400 RPM
DATA BASIS: CALCULATED FROM FTC-TDR-62-21 "YUH-1B FUEL GRADE: JP-4
v CATEGORY II PERFORMAKCE TESTS" AND LYCOMING ENGINE  FUEL DENSITY: 6.5 LB/GAL

SPECIFICATION KO. 104.28

*

24 ‘ \k
SV\ \
A
20 AN\ \
g )
= N\
[
w 16
i N\
i N\ — LIMIT ]
§ L\ X (ENGINE MECHANICAL)}
e \
= 12
— 5 n
g 3
2 2 \ [
a 8- o
@ 1
1 A ‘(‘:J— ,
1 KT
. C. h\,
N
‘° \\ A,
\ < N
N A Uk
N N
0 T 1
‘ 1] 2 4 -] 8 10 12 14
N POWER AVAILABLE SHP X 100
L L 1 ' f i L
7 I ] T | L] T
0 10 20 30 40 50 50

o
TORQUE PRESSURE, PSIG

REMARKS:

- Chart 14-7,  Engine operating limits - [
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CH14 - SEC. I TM™ 55-1520-210-10

HORMAL POWER AVAILABLE
2°C INLET TEMPERATURE RISE
: EED: 6600 RPM
DATA BASIS:CALCULATED, Lycoming Engine FUEL GRADE: JP-4
Spzc. No. 104.33 (Engine Installed) FUEL DENSITY: 6.5 LB/GAL,
30
aSvamia T
A LYC. T53-L-13
3 A\ REF. SPEC. 104.33
\ I\ 6600 RPM
. VL VLY 8
. ¥,
Y\ \ e
LY HAN A | XAk © %
'HR MAVATCRE
o ko
20 \ (\f‘ \ ﬁ.?
. \ A 2, Y | TORQUE LIMHT
E \ "'6 ‘3._ &
8 % Wer
- \‘S:% N\ 2
[= \ - */ A & N
B T RE] A
| \ % Vo
e v ]
" B\ CERNVRAN LN
5 & 1Y N n h N
2 ~TIN N
x 10 Ewn YN
[ g\ \ N
il \ N 3 N h,
\ A A N
\ N N AN
5 \ X * N
N NEL N AN
NS N N
N N P N N [N
\ \\ . ‘\ .
0 AN
0 2 4 5 B 10 12 14 18 18 20
SHAFT HORSEPOWER 100 SHP
g et L $ } } } }
0 10 20 30 40 50 40 70 . 80 90  PSIG
TORQUE PRESSURE, PSIG
REMARKS:

Chart 14-8,  Engine operating limits - [ - normal power (Sheet 1of 2)
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TM 55-1520-210-10 CH 14 - SEC. ]I

MILITARY POWER AVAILABLE
2°C INLET TEMPERATURE RISE
ABRMY MODEL: UH-1E ENGINES: Lycoming T53-1-13
DATA AS OF:; AUGUST 1966 ENGINE SPEED: 6600 RPM
DATA BASIS: CALCULATED, Lycoming Engine FUEL GRADE JP-4
Spec. No. 104,33 (Engine Installed) FUEL DENSITY: 6.5 LB/GAL.
30
VAVE NB WA T
\ \ \ h LYC, T53-L-13
b 11 ] REF. SPEC. 104.33
VI N A 6600 R PM
\ \
25 &
\
NHA
\ \
\ \ \,
NN
z e
s \\ \ fﬁ e
?_ \ \J‘ \ \ [ad
" LAV BAVE R 3R ANE Ny
a k hY VAN TORQUE LIMIT
E ‘:}G e |
15 N\ 2% N
= '
"
w \ ('; N A Y by
> \ NS N vo L
is ‘\ A Q‘ ‘a9 { N
‘el ¥,
o \ A N
® 10 Ko, N
N\ e} A NN -
N A AUAN
{.‘ A \\ ‘\
x, N A ) NG
) N
. /& N \ N N
h \\ \\
N N AN AN
h, AN AN D N
\ N »N ANE b
0 N
0 204 400 600 800 1000 1200 1400 1600 1800 2000
SHAFT HORSEPOWER
'l : : '] : s ] | 4 : B '] ' [ 1 [
] 10 20 0 40 50 60 70 80 0 PSIG
TORQUE PRESSURE, PSIG
REMARKS:

Chart 14-8, Engine operating {imits « Q] - military power (Sheet 2 of 2)
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CH 14 - SEC. I

TM 55.1520-210-10

LIGHT ON SKIDS
Model(s): UH-1D Engine(s):Lycoming T53-L-11
Data as of; November 1964 Engine RPM: 6600
DATA BASIS: AFFTC Category II Flight Test (FTC-TDR-64-27) Fuel Grade: JDP-4
Take-off Distance, Flight Test Method Fuel Density; 6.5 LBS/GAL.
o e o o [ i
GROSS o g w25 C -T3°F)f -5°C (+23° F) | 415° C (+59° F)f 435° C (+95° Fi] 4559 ¢ (+131°F)
[*9
WT. a E © [ CEIME | DIoT JCLIMB | OIST [ CLIMB | DIsT JCLIME | DIsT [ CLIMB | DIST
LB. x =9 out | ToO out | To ouT TO out | To out | TO
o L2 | sPEED|CLEAR |SPEED [CLEAR | sPeep | cLEar] sPEED [cLear | SPEED |cLEAR
KNOTS) so FT. BkNOTS| 50 FT. B knoTs)| 50 FT. f kNoTS | 50 FT. | KNOTS | 50 FT.
© 5000 0 0.0 0.] 0.0 0.1 0.0 0. 0.0 0, 0.0 0.
2000 0.0 0.] 0.0 0.1 0.0 0. 0.0 0 0.0 0.
4000 0.0 0.] 0.0 0.] 0.0 0. 0.0 0. 0.0 0.
6000 0.0 0.] 0.0 0.1 0.0 0.] 0.0 G, 0.0 0.
8000 0.0 0.] 0.0 0.] 0.0 0. 0.0 0 0.0 0.
10000 0.0 0.{ 0.0 0.] 0.0 0.] 0.0 0 0.0 0.
12000 0.0 0.1 0.0 0.] 0.0 0, 0.0 0. ~---|----
14000 0.0 0.1 0.0 0.1 0.0 0.]21.4] 387.] ----f----
16000 0.0 0.] 0.0 0.1 0.0 0. f -—--|-=== J ==} ----
18000 0.0 0.] 0.0 o.p----]----l1----|----] --=-=]-=--
20000 0.0 0.§19.7 | 282, f----t---= | «-o-|-coc | -oan]-==-
5500 0 0.0 0.] 0.0 .1 0.0 0.1 0.0 0.] 0.0 0,
2000 0.0 0.1 0.0 0.1 0.0 Q. 0.0 0.} 0.0 g.
4000 0.0 0.§ 0.0 0.] 0.0 0. 0.0 0.} 0.0 0.
6000 0.0 0.1 0.0 0.1 0.0 0. 0.0 0.} 0.0 0.
8000 0.0 0. 0.0 0. 0.0 0. 0.0 0.] 20.7] 343.
100090 0.0 0.1 0.6 ] ©.] 00 0. 0.0 0.y --—-|----
12000 0.0 9.1 0.0 0.] 0.0 0.} ---- |- === ]| ===
14000 0.0 0.] 0.0 0.18.90 | 243 | - foe J o]
16000 0.0 0.] 0.0 0. f--—|----}|----]----}f-——|----
18000 0.0 0.1----]---- f--—- |- === ] ====] =~
20000 19,6 | 279, ) ===~ |--== J === Jococ Jmmmcf e | meem] —em
REMARKS: 1. No wind.
2. Take-off distance is zero when hovering out-of-ground-effect is possible.
3. No take-off distance is shown where hovering light on skids is not possible,
4. Take-off distance will exceed those shown if hovering in-ground-effect is performed
for over one minute immediately prior to take-off.
5. Speed over the 50 foot obstacle is in true airspeed (TAS) because values of indicated
airspeed (IAS) below 20 knots may not be reliable,
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TM 55-1520-210-10

CH 14 - SEC. I

LIGHT ON SKIDS
Maodel{s): UH-1D Engine(s): Lycoming T53-L-11
Data as of: November 1964 Engine RPM: 6600
DATA BASIS: AFFTC Category II Flight Test (FTC-TDR-64-27) Grade: JP-4
T ake-off Distance, Fllght Test Method Densj_ty: 6.5 LBS//GAL.
oy
e [-25°C (~13° F)| 59 C (4+23° F) | +15° € (459° F)f 435° € {+95° F)] +55° C (+131°F)
GROSS 35 e *
WT. wto EIME | DIsT JCLIMB | DIsT § CLIMB | DIST [ CLIMB | DI5T § CLIMB | DIST
LB. wEo out | TO out | TO ouT TO out | TO out | ToO
a L9 |speep|cLearfsPeen|cLEar | sPeeD | CLEARY SPEED [ CLEAR | SPEED |CLEAR
knoTs] 50 FT. BknoTs | so FT. 0 knpys ) so FT. J KNOTS ¢ so FT, ] KNOTS | 56 FT.
6000 0 0.0 0.] 0.0 0. 0.0 0. 0.0 0. 0.0 0.
2000 0.0 0.] 0.0 0. 0.0 0. 0.0 0. 0.0 0.
4000 0.0 0.p 0.0 0.1 0.0 0. 0.0 0. 0.0 0.
6000 0.0 0.] 0.0 0. 0.0 0.1 0.0 0.] 21.4| 386,
8000 0.0 0.] 00 ¢.{ 0.0 0.] 0.0 0] === ===--
10000 0.0 0.F 0.0 0.} 0.0 0. —===[-=--=] -===] ===~
12000 0.0 0.] 0.0 0.0 19.3 ] 266, ] ====| === ~=—-} ==—~
14000 0.0 0.] 0.0 0. --—-|-=--=- ] -~} -=---] -=-=-} ===~
16000 0.0 0. ----f---- ] ———-j-=e= | mmrmfmmee ] -} ——--
18000 19.8 | 288.] ---- |~=--- } ---- |-} -~} -~ ----]----
20000 il Bttt et Bt Bttt it Bt Bt Siaduiuindl Bataiate
6500 0 0.0 o.] 0.0 0. 0.0 0.] 0.0 o] oo 0.
2000 0.0 0.] 0.0 0. 0.0 0. 0.0 0. 0.0 0.
4000 0.9 0.] 0.0 0. 0.0 0. 0.0 0.] 21.8] 414.
6000 0.0 0.] 0.0 0. 0.0 0. 0.0 0] ----1 =-~-
8000 0.0 g.] 0.0 0.] 0.0 0. -==-=] ===~ ] ==-mf ==~
10000 0.0 0.] 0.0 o.]19.6] 277 ----f --~- | -=--] ----
12000 0.0 0.] 0.0 0. ====f===- ] =o—=fmme | coon] —one
14000 0.0 Y il ettt Sttt Tntututetll istainial Metatatalll Miiatete Maiaieie
16000 19,6 | 279} --=-=|==== | === [~--- | ====] --=--] ----| ===~
18000 e Bt Rl Bl Bt il Bt Rttt Bttt Bt
20000 el B il Ll Tt Tl Bt Bl Mttt Bkt
REMARKS: 1. No wind.
2. Take-off distance is zero when hovering out-of-ground-effect is possible.
3. No take-off distance is shown where hovering light on skids is not possible.
4. Take-off distance will exceed those shown if hovering in-ground-effect is performed
for over one minute immediately prior to take-off.
5. Speed over the 50 foot obstacle is in true airspeed (TAS) because values of indicated
airspeed (IAS) below 20 knots may not be reliable.

Chart 14-9,

Take-off distance chart [

{Sheet 2 of 20)
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CH 14 - SEC. Il

TM 55-1520-210-10

TAKE-OFF DISTANCE — FEET
LIGHT ON SKIDS
Model{s): UH-1D Engine(s}: Lycoming T53-1L-11
Data as of:  November 1964 Engine RPM: 6600
DATA BASIS: AFFTC Category II Flight Test (FTC-TDR-64-27) Fuel Grade: JP-4
Take off Distance, Flight Test Method Fuel Density: 6.5 LBS,/GAL,
GROSS §§§ =259 C {-13° F)| -5°C (423° F) | 415° C (+59° F)f 435° C (495° F)J 455 C {+131°F)
WT. nw=o CLIMB | DIST JCLIME | DisT [ CLIMB T DIsT JCLImB | 05T [ CLIME | DIcT
LB. woo out TO ouT T0 ouT 7O ouT T0 out { ToO
a 19 SPEED [ CLEAR | sSPEED fCLEAR | sPEED | CLEAR | SPEED | CLEAR | SPEED |CLEAR
KNOTS ] S0 FT.RKNOTS RE FT. KNQTS 50 FT, B KNOTS | 50 FT. KNOTS{ 50 FT.
7000 0 0.0 0.1 0.0 0. 0.0 0.1 0.0 0.] 0.0 0.
2000 0.0 0.] 0.0 0. 0.0 0. § 0.0 0.]21.9] 422,
4000 0.0 0.] 0.0 0. 0.0 c. | 0.0 0. ]----]----
6000 0.0 0.§ 0.0 0. 0.0 0. F----j---- ] ----[----
8000 0.0 0.] 0.0 0. J19.6 [ 277 §----[--== ] === |~=--
10000 0.0 0.] 0.0 0 |---- | —-—-f--ee feeee - |- -
12000 0.0 0. ---- | == J---- | ===-f----f--mm ] - |
14000 19.1 1265, |---- |- Jmmme fmmee P feeen | e [ a
16000 il it Bt il el bl el el ELECE e
18000 ikl Bistatnll Stutnii Bhdainll el Ml Skttt bl Halahebadl e
20000 Rl bl ettt B bl Bt Sbeiuill el Balnl ninite
7500 0 0.0 0.1 0.0 0. 0.0 Q. 1 0.0 0.]21.7 | 408.
2000 0.0 0.] 0.0 0. 0.0} 0.} 0.0 0. F----j----
4000 0.0 0.1 0.0 0. 0.0 o f----1----91----1----
6000 0.0 0.1 0.0 0. J19.4 [ 268. J---- [---- | =-=-- |-=--
8000 0.0 0. ] 0.0 0. |--—- | --—=}--—- |-~ | === |==-=-
10000 0.0 0. ]15.8 | 288, |---- | === ] -=== |-~== | === |----
12000 18.5 | 225, |---- F---- il Il il bkl ikl il
14000 el il it Bttt Lt Bl Rkl Ll Rl Rt
16000 ---- |- |- | e e e -
18000 htattll Bhdahudl nictatolll Metutatalll Etetutell nteutatetl ntcaatll ntnbalill Meteial b
20000 il Bttt bl Bt il Bt Bl bt ettt EEnr
REMARKS: 1. No wind.
2, Take-off distance is zero when hovering out-of-ground- effect is possibie.
3. No take-off distance is shown where hovering light on skids is not possible.
4. Take-off distance will exceed those shown if hovering in-ground-effect is performed
for over one minute immediately prior to take-off,
5. Speed over the 50 foot obstacle is in true airspeed (TAS) because values of indicated
airspeed (IAS) below 20 knots may not be reliable.
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TM 55-1520-210-10

CH 14 - SEC. il

TAKE-OFF DISTANCE — FEET
LIGHT ON SKIDS
Maodel(s): UH-1D Engine(s):Lycoming T53-L-11
Data as of: November 1964 Engine RPM: 6600
DATA BASIS: AFFTC Category II Flight Test (FTC-TDR-64-27) Fuel Grade: JP-4
Take-off Distance, Flight Test Method Fuel Density: 6.5 LBS/GAL.
GROSS g § E, _250C (<13 F}] -5° € (423° F) J415° € (+59° F)} +35° € (495° F)] 455° C (+131° F)
WT. “to T BT T C e T 0T J CUME | DIST JCLMB | DIST | CLIMB | DIsT
LB. who out { ToO out | TO auT T0 ouT | TO out | To
o 1 E sPEED | CLEARESPEED | CLEAR || SPEED | CLEAR ]| SPEED | CLEAR § SPEED CLEAR
KNOTS) 50 FT.RKNOTS) 50 FT. KNOTS | 50 FT. § KNOTS SiFT. KNOTS | 50 FT.
8000 0 0.0 0.] 0.0 0.1 0.0 0.] 0.0 0. ----} ----
2000 0.0 0.] 0.0 0.} 0.0 0. ----]----f --==]==--
4000 0.0 0.1 0.0 0.]19.0 249.§ ----|-=---§ =-=-=] ===~
6000 0.0 0.] 0.0 o.)----[--—\-]----}----] === ----
8000 0.0 0.1]19.2 | 256, --~- |--—- } ----]---—-} --—-| --—-
10000 17.7 ] 193} ---=- |---- }--==|==r= ] ===} ===} ====] =x~-
12000 Rl B B EE e kit Rttt Mieihal taiutll Miuieiual Maduintel
14000 B e BT e B R I eteieidl Misdstaind Ml
16000 R T I Eaadl Rt Ettetell Mtetaied adehuall Miishetal Bntstnts
18000 R R Il Bl IRt EE el Ml Batatalll Siatataied Ssteiis
20000 Tl It ikl Rl Ittt bl Biiintell Betiuhelll Miictted Bisiiets
8500 0 0.0 0.1 0.0 g.] 0.0 0.f -——-|-=-- -=r=l—-—-
2000 0.0 0.] 0.0 0.} o0 0.y —----|-=---| —~—}----
4000 0.0 0.] 0.0 e.}--—-\|----1----1-=--} --—-]----
6000 0.0 0.118.4 | 224, { ----]|---- | ====f=can } =nen] -=--
8000 0.0 0.1----j--—- | === |>=== | mmem}emmm | —-mm} ———-
10000 Pl Bk il Rl ettt ettt Bieteie Relatatalll Sateitad Mabatube
12000 el Tt Il Rl Bt Entaall Mistintadl Bl Miteietal Mskiaie
14000 il Bt il il Ittt ettt Mtntetnll Ratdeials Mitatl Maleiuhs
16000 e e N Eerr s E el et Rt Bttt tvivie
18000 R I T T Rl ekl Ittt Bttt Bttt Mttt
20000 memm | =) e |- - - - -] -] -
REMARKS: 1. No wind.
2, Take-~off distance is zero when hovering out-of-ground-effect is possible.
3. No take-off distance is shown where hovering light on skids is not possible.
4, Take-off distance will exceed those shown if hovering in-ground-effect is perfor med
for over one minute immediately prior to take-off,
5. Speed over the 50 foot obstacle is in true airspeed {TAS) because values of indicated
airspeed (IAS) below 20 knots may not be reliable,

Chart 14-9, Take-off distance chart [
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CH 14 - SEC. Il

TM 55-1520-210-10

Model(s):
Data as of;

UH-

November 1964
DATA BASIS: AFFTC Category II Flight Test (FTC-TDR-64-27)
Take oif Distance, Flight Test Method

1D

TAKE-OFF DISTANCE — FEET

LIGHT ON SKIDS

Engine(s):Lycoming T53-L-11
Engine RPM: 6600

Fuel Grade: JP-4

Fuel Density: 6.5 LBS/GAL.

2,
3.
4

5.

Take-off distance is zero when hovering out-of-ground-effect is possibie,
No take-off distance is shown where hovering light on skids is not possible,
Take-off distance will exceed those shown if hovering in-ground-effect is performed

for over one minute immediately prior to take-off.

Speed over the 50 foot obstacle is in true airspeed (TAS) because values of indicated

airspeed (IAS) below 20 knots may not be reliable.

GROSS §§E ~25°¢ (-13° B 5% € (423° F) Ja15° € (459° Fif 435° € (495° F)lasse C w1310 Ry
WT. G o oo T oo Icome T o Toome T o Toome o Toome T oreT
LB, woo out | To out | To out [ TO out | ToO out | To

a X2 fsreco|cLEarsPEED|cLEAR | sPEep | cLEaR ] sPEED | cLEAR | sPEED | cLEAR

KNHOTs ) 50 ¢T. dxwoTs) 50 FT. ) knors| sorv. | knovs | so Fr. 8 knoTs | so Fr.

2000 0 0.0 o.f ool o oo ol -—T{-—-f -oo-]----

2000 0.0 | o] oo of----f--—- -1 1--TT[--C

4000 0.0 o oo o]----f---- -] -]

6000 0.0 | ----|---- B E L IEEE DN RN BET T BT

OV EEEE e (FUUu) RN (Ut www U U [ —

10000 | ---- | -] - e T

12000 | ---- | ool e e T -

14000 | ---- [ ----f-e-e Jomen oo e e e o

16000 il Bt tteiall Rttt Rttt bl il Balatainll Bt Bttt

18000 inbutaiuill Bitatainl Mtutonnill il Bl Rt Tl bt Trr o pepupuy

20000 labielll titel Bnkstniall talatalil Reteieiedll Rl Bttt bt Tt raguy

9500 0. 0.0 0.1 0.0 0.120.3 | 319, | -=~-|--== | ===~ ----

2000 0.0 o.] 0.0 | o f----fommm P oaai]aooe

4000 0.0 (%) RN N DUUORND EURN (U R N S

6000 | 19.0 | 251 [ === === [--= [--- oo o [

8000 [ ---- | -mmc]-men oo [T [T o=

T e ) | SRS [t S U BN I PR

12000 f-mmm | oo fomoc [omem [eeo s T

ST Ty N [y nugy [SVR FUNN [P (U e

16000 fow-- [ oo o s Ve o

18000 |---- [ —eccf oo o o T e

20000 f---- [ cooc] oo e e
REMARKS: 1. No wind,
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TM 55-1520-210-10

CH 14 - SEC. 1l

2 FOOT SKID HEIGHT
Model{s): UH-1D Engine(s): Lycoming T53-L-11
Data as of; November 1964 Engine RPM: 6600
DATA BASIS: AFFTC Category II Flight Test (FTC-TDR- 64-27) Fuel Grade: JP-4
Take-off Distance. Flight Test Method Fuel Density; 6.5 LBS/GAL.
GROSS g a E _259¢ (=139 F)] -5° € (4239 F) [415° € (+59° F)] 435° C (495° F)R455° C {+131°F)
= w .
WT. a = (=] CLIMB DIST CLIMB DIST CLIMB DIST CLIMB DIST CLIMB DIST
LB. w-o out | To gut { TO ouT TO out | ToO out | To
o o 9 SPEED | CLEAR J SPEED [ CLEAR SPEED | CLEAR || SPEED | CLEAR SPEED | CLEAR
KNOTS | S50 FT. AKNOTS] S0 FT, NOTS 50 FT. ] KNOTS iﬂl_FT. KNOTS | 50 FT.
5000 0 0.0 0.] 0.0 0.] 0.0 0.] 0.0 0.] 0.0 0.
2000 0.0 0.] .o 0.1 0.0 0.1 0.0 0.] 0.0 0.
4000 0.0 0.} 0.0 0.1 0.0 0.1 0.0 0.} 9.0 0,
6000 0.0 0.] 0.0 0.] 0.0 0.1 6.0 0.f] 0.0 0.
8000 0.0 0.1 0.0 0.1 0.0 0.1 0.6 0.] 0.0 0.
10000 0.0 0.] 0.0 0.1 0.0 0.] 0.0 0] --—--[----
12000 0.0 0.] 0.0 0.1 0.0 0.}2001} 322. ) --------
14000 0.0 0.} 0.0 0.1 0.0 0.1 ---—— ===~} === [----
16000 0.0 0.] 0.0 0.1 0.0 o |----[----]----{----
18000 0.0 0.} 0.0 e |---|----1---|----]---}----
20000 0.0 0.120.0 | 286, | --~- |--~—~ §~-—-|---—- } -==~|---- -
5500 0 0.0 0. 0.0 0.] o] o] 00 o.] oo| o
2000 0.0 0.] 0.0 0.1 0.0 0.] 0.0 0.] 0.0 0.
4000 0.0 0.] 0.0 0.] 0.0 0.} 0.0 0.] 0.0 0.
6000 0.0 0.} 0.0 0.1 0.0 g.] 0.0 0.1 0.0 0.
B0OOO 0.0 0.4 0.0 0.§ 9.0 0.] 0.0 0.] 20.0f 307. ]
10000 0.0 0.] 0.0 0. ] 0.0 0.1 0.0 0] -=---1----
12000 0.0 0.] 0.0 0.] 0.0 0.y----|-=-- === ----
14000 0.0 0.§ 0.0 0.320.0 1272, | === |22 | = ]2 mm
16000 Q.0 0.] 0.0 o l---- |-~ === |-} -}
18000 0.0 ot--—-|---- |---- |-~ === == } |-~
20000 20.0 | 285. 1 --—- |-~—= | ----|--—= ) --— |-} -2 ———~
REMARKS: 1, No wind.
2. Take-off distance is zero when hovering out-of-ground-effect is possible,
3. No take-off distance is shown where hovering at 2 foot skid height is not possible.
4. Take-off distance will exceed those shown if hovering in-ground-effect is performed
for over one minute immediately prior to take-off.
5. Speed over the 50 foot obstacle is in true airspeed (TAS) because values of indicated
airspeed (IAS) below 20 knots may not be reliable.

Chart 14-9,

Take-off distance chart [J (Sheet 6 of 20)
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CH 14 - SEC. Il TM 55-1520-210-10

TAKE-OFF DISTANCE — FEET

2 FOOT SKID HEIGHT

Maodel({s): UH-1D Engine(s): Lycoming T53-L-11
Data as of; November 1964 Engine RPM: 6600
DATA BASIS: AFFTC Category II Flight Test (FTC-TDR-64-27) Fuel Grade: JP-4
Take off Distance, Flight Test Methed Fuel Density: 6.5 LBS,GAL.
GROSS g § E S259C (-T3°F)) -5% € (+23° F) | 415° € (459° F)f 435° € (495° F) 4552 C (+131° F)
WT. aE o FEmET T ITovE T o Lo TR CLimB ] DIsT JCLIME T DIST
LB. wro aut TO ouT TO out TO ouT TO ouT TO
a9 SPEED ] CLEAR FSPEED [ CLEAR | sPEep | CLEAR | sPEED [ cLEAR | SPEED |CcLEAR
kHoTs] 5o FT JKNOTS] so FT. L knpts) sort. | kwots | sorr. | «nots| so Fr.
6000 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0.
2000 0.0 0.] 0.0 0.1 0.0 0 0.0 0.} 0.0 0.
4000 0.0 0.] 0.0 0. 0.0 0. 0.0 0.1 0.0 0.
6000 0.0 0.} 0.0 0. 0.0 0 0.0 0.] 20.0] 321.
8000 0.0 ¢.|] 00 0. 0.0 0 0.0 oy ----[----
10000 0.0 0.1 0.0 0. 0.0 0. ] ----j-==c ] —ocf----
12000 0.0 0. 0.0 0.120.0 | 280, ----|---- ] ====] -==-
14000 0.0 0.] 0.0 [ EETRN Cnnll il R i IEEr e
16000 0.0 U kel et Bl R Il e IEErr
18000 120.0 | 289 | --eu |--oc | -oom [ | oo [ oo o] I2
20000 f---- | ----f oo feees Joeeo e oo
6500 0] 0.0 0.1 0.0 0 0.0 0.f 00 0. 0.0 0. N
2000 0.0 0.] 0.0 0.1 0.0 0.] 0.0 0.] 0.0 0.
4000 poo} ofoof ofooy o ool ofzo0fas| | [
6000 0.0 0.1 0.0 0. 0.0 0. 0.0 0.4 —---[ ~==u
8000 0.0 0.1 0.0 0. 0.0 o ----]---- et s
16000 0.0} 0.1 00] 0.§20.0] 284.] -=~-|-moc | —cou| oot
12000 0.0 0.1 0.0 0.3 -——-|-=--- p==ac|=eca } memu] -
14009 0.0 [ O.f-co-fomme Jomomfommm | eaam oo | —me] oo
16000 20.0 | 285, f-=~= |<--= | ~mem e e ) o] ol
18000 ittt Biduiaiel Wndetutatll inietuindll Sniatetll ddoilll Dbt Bl Tt r o pe
20000 intadubndl] Winlaiaiel Butubodalll ieintialll Belhdntl Il Eataiill I rrll Ty
REMARKS: No. wind,

1

2. Take-oif distance is zero when hovering out-of-ground-effect is possible.

3.  No take-off distance is shown where hovering at 2 foot skid height is not possible.

4. Take-off distance will exceed those shown if hovering in-ground- effect is performed
for over one minute immediately prior to take-off.

5. Speed over the 50 foot obstacle is in true airspeed (TAS) because values of indicated
airspeed (IAS) below 20 knots may not be reliable,

Chart 14-9.  Take-off distance chart [J (Sheet 7 of 20)
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CH 14 - SEC. Il

TM 55-1520-210-10
TAKE-OFF DISTANCE — FEET
2 FOOT SKID REIGHT
Model{s): UH-1D Engine(s): Lycoming T53-L-11
Data as of: November 1964 Engine RPM: 6600
DATA BASIS: AFFTC Category II Flight Test (FTC-TDR-64-27) Fuel Grade: Jp-4
Take-off Distance, Flight Test Method Fuel Density: 6.5 LBS/GAL.
GROSS g § E -259C (-13° F)| -5° € (+23° F) §415° € (+59° F)] 435° € (495° F)]455° € (+131°F)
WT g :—: o CLIMB Di5T CLIMB DIST CLIMB BIST CLIMB DIsT CLIMB DIST
LB. PR =] ouTt T0 ouT TO out TO out TO ouT TO
- E SPEED | CLEAR | SPEED | CLEAR SPEED | CLEAR || SPEED | CLEAR || SPEED | CLEAR
KNOTS ;(.) FT.JKNOTS] sO0FT. | T3] S0FT. ) KNOTS [ 50 FT. | KNOTS i] FT.
7000 0] 0.0 0.1 0.0 0. ] 0.0 6.1 0.0 0.} 0.0 0.
2000 0.0 0.1 0.0 0. ] 0.0 0.1 0.0 0.1 20.0| 333.
4000 0.0 0.] 0.0 0.J] 00| o0.] 60 0.y --——]----
6000 0.0 0.1 0.0 0. f 0.0 0. f-—---]-=== ] ==~ | =---
8000 0.0 0.] 0.0 0.120.0 { 284, f -~~- | ==-- | —--=[—---
10000 0.0 0.] 0.0 U Rt Ctl ettt Rttt JEerupusuy
12000 0.0 O f----|=-=- q---cfmmme | mo e | oo | —---
14000 20.0 | 276, f—--- [-=-= Jo-omfommm | eimo e | aeem
16000 akedulodll Winintuted Sntuiuballl imbbelill Snhtalll il il bl IEr T e
18000 intutnbll Sebutninll Batetutell kel Bttt el Bl Bl Iatnrl L
20000 bulnbiell Bcdntntel adubdndll it Releteodl itk Bl bl It T
7500 0 0.0 0. F 0.0 0.1 0.0 0.] 0.0 0.1 20.0| 328.
2000 0.0 0.1 0.0 0.1 0.0 0.] 0.0 0. ----|----
4000 0.0 0.1 0.0 0.1 0.0 0. -===]=-=== | === ]| ~—--
6000 0.0 0.] 0o 0.120,0 | 281 f --—-fj==== | ====-]----
8000 0.0 0.] 0.0 . - |- -] -] -~
10000 0.0 0.120.0 | 288. J--=- |-=-= ] wemc oo | ] —ae
12000 20.0 | 264, ] -—-- |-a=o Jammo oo PO f ol
14000 bt Bl Rhdntedll fetalalll Eededetelll it Bttt Ll It
16000 tninietll Biiniotel Entsintndll iaiainlll bttt Rt el Bl I e
18000 ntninialll Bicinieted Butcintall aiaieialill Taliaill ettt ettt el IEErrl R
20000 intetalll Bicheinied Sdeiatall edatnill Bttt Ml Tt Rl LT I T
.REMARKS: 1. No wind,
2. Take-off distance is zero when hovering out-of-ground-effect is possible,
3. No take-off distance is shown where hovering at 2 foot skid height is not possible.
4. Take-off distance will exceed those shown if hovering in-ground-effect is performed
for over one minute immediately prior to take-off.
5. Speed over the 50 foot obstacle is in true airspeed (TAS) because values of indicated
airspeed (IAS) below 20 knots may not be reliable.

Chart 14-9,

Take-off distance chart [ {Sheet 8 of 20)
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CH14 - SEC. I

TM 55-1520-210-10

TAKE-OFF DISTANCE — FEET
2 FOOT SKID HEIGHT
Model(s): UH-1D Engine(s): Lycoming T53-L-11
Data as of; November 1964 Engine RPM: G600
DATA BASIS: AFFTC Category I Flight Test (FTC-TDR-64-27) Fuel Grade: JP-4
Take off Distance, Flight Test Method Fuel Density: 6.5 LBS/GAL.
W = ) o ) -] - o o o o o
GROSS gaw ~25°C (-13°F)f -5° C (+23° Fy | 415° € (459° F)F 4357 C (495° F)]+557 C (+131°F)
e O
WT. wEo CLIMB ] DIoT JCLIMB | DIsT [ CLIMB | OIST J CLIMB ] DIST | CLIMB ]| DIST
LB. W o ouT TO out To ouT TO ouT TO outr | TO
a <o sPEED | CLEAR fSPEED {cLEAR | sPEED | cLEAR] sPEED | cLEAR | SPEED |CLEAR
KNOTS ] 50 FT, ARKNOTS | 50 FT. KNQTS 5O FT. § KNOTS | 50 FT. | KNOTS | 50 FT.
8000 0 0.0 0.1 0.0 0.1 0.0 0.] 0.0 0.f ----| ----
2000 0.0 0.1 0.0 0.] 0.¢ 0.] === ====} ~===| ~==~
4000 0.0 0.] 0.0 0.1 20.0; 274, ----[ ===} =u=-c]| ===-
6000 0.0 0.} 0.0 0. ----t---- ] -] === ] ====| ===~
8000 0.0 00200 279 ----1----] --——| === ] ===c] =---
10000 20,0 | 25 ----|--——- } -~ |-} -] —=—- | --=-] ==--
12000 il s Ittatell Rebeteialll Maletatoll Bttt Etetatd et Midettel Satakeie
14000 | -t |- -] -] -] ----
16000 el Bkt T Rl Tl bl Tt it Bitatetel Btetde
18000 e T i Bt il et Ttehatl ikl Biattdsl Btatets
20000 Bl B B e B e T B e e B
8500 o L oo| o) ool of 0ol o ----]----] - ----
2000 0.0 0.] 0.0 0.§] 0.0 0] ----| --———} -===] --=-
4000 0.0 a.] 6.0 oy --—-|---- - -1---1_
6000 0.0 0.] 20.0¢ 264.] ~---|--—=-} -~==f == ] --ee] ----
8000 0.0 0 === |- -=-=| -] ----y{ == --=-| ----
10000 il Btte Bl Rttt Tt Bttt Mintaitet Htnatall Biafatatel Mintuins
12000 el Bt Il ol Tt Bttt Bttted Bl Mitatutey Miniatoier
14000 R B e e B I B B e Rt Btk
16000 el e B el Bttt et Mtetetd Bt Mt Mtatate
18000 il it Tt Rt bt Btandll Tistataie Batatinll Miatataisl Hstutals
20000 B T e e R B B I e e L
REMARKS: 1. No wind.
2. Take-off distance is zero when hovering out-of-ground-effect is possible.
3. No take-off distance is shown where hovering at 2 foot skid height is not possible,
4, Take-off distance will exceed those shown if hovering in-ground-effect is performed
for over one minute immediately prior to take-off.
5. Speed over the 50 foot obstacle is in true airspeed (TAS) because values of indicated
airspeed (IAS) below 20 knots may not be reliable.

Chart 14-9, Take-off distance chart [ (Sheet 9 of 20)
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