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SECTION IX ' 

ALL WEATHER OPERATION' 

This section provides iDformation relative to operation under conditions of instru­
ment flight and approach Including snow" ice, rain, turllulentalr" extreme heat or,' 
cold, desert operations,' and whatever adverse condition the helic,opter may operate 
in. 
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INTRODUCTION. 

This section contains only those procedure" that dtf­
fer from 01' are in addition to the normal operating , 
procedures outlined In Section n, except where repe­
tition is necessary for emphuls, clarity, or CGntlnu­
Ity of thought. ' , , 

INSTRUMENT FLIGHT PROCEDURES. 

Flight In this hel!copter during Instrument conditions 
Is possible and is comparable to fixed wing instru­
ment flight. The ASE provides Stable flight charac­
teristics which are desirable for Instrument flight. 
An instrument qualified helicopter pilot can safely 
perform instrument flight and approaches. 

CAyTION 

To preclud\! theJ)08slblllty of Ice ingestion 
failure, the helicopter wIU'!l9t'be ~n In 
known Icing conditlo~ Ot;!ily!~,IlI,llIP()1liture 
when temperatures are at 'orbelow GOc. ' 

PREPARATION ,FOR INSTRUMII1NT FLIOHT. 

Complete the normal Inspection outlined In Section 
IT of this manual. Particular attention ~hould be 
given to anti-icing system, Pltot,h~t,}'ri;~~h1eld " 
wiper", lighting, Instrument systems,and"navlga: .. ,i .. , 

I LOnal aids for proper operation. 

COL» WEATHER PROCEDURES •.••..•.•. 9-7 

HOT WEATHEllpROCEDURES •••••••.... 9~10" 

DESERT PROCEDURES ...... ....... • .... '9~jO, ,: 

SALT WATER OPERATION •••.••.•....•• ,9,11 

1 ' 
WARNING ;', 

In c,()lpweather make sure all Instruments 
ha,l~ 'warmeduJ,iisilfflclently to insur'e noi'tllal " 
6perlltlon. ' ,Check for' slugglshlnstrliments' ' 
during taxiing. 

INSTRUMENT TAKEOFF. .., ". 

If visibility will allow a normal hover, ,tile safoty 
checks of flight controls, engines, and ASE ahu"i ' 
be accompUshed. When anorrnai 'hoVeri's'llUt pu ;"i .. 
Ille, the heUcopter may be flown and into a nornwl 
climb without any outside reference ... , ' "Qf' 
full 
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knots. and l'cHance on Indications below 60 knota may 
result In premature leveloff airspeeds. 

INSTRUMENT CLIMB. 

Climb under Instrument conditions il lim11sr to the 
climb technique and procedure prescribed for normal 
climb. An airspeed at 70 knots results in best cUmb 
performance at all weights and altitudes. ABE Will 
maintain the heading and attitude eatabllshed by the 
pilot. Climbing turns should be limited to a maxl­
ilium baltk of 10 dear .... 

INSTRUMENT CRUlSING FlJGHT. 

After leveling otf and stablllzing airspeed and power, 
engage the BAR ALT channel at the ASE. Under 
smooth all' conditions collective friction i& not nec­
essary. If operating In light turbulence With the BAR 
ALT channel of thl! ABE engaged, a alight an)01Iat at 
collective friction is required to reduce random 
movement of the collective caueed by the turbulence. 

Speed Range. 

Performance data muet be checked prior to flight 
for accurate airspeed limitations based on propOled 
cruising aitltudes at varloue temper ..... 1Ulli1l'0I8 
weights. It is c:onsldered acceptable to reduce the 
maximum airspeed by 6 knots for each thoueand feet 
at altitude. Airspeed limitations at altitude muIt be 
considered when accepting cballg .. In cruising altl­
tudes on instrumeat flight plans. . . 

Level Turns. 

Level turns during low-level instrument fl:vi.JIi .bould 
normally be made by overcolII\ng the stick trim pr .. -
sure for the following reasons: 

1. The pitch attitude, as referenced by a tixed 
for e-and-aft cyclic position, Will be reta111ed. 

2. Level roll attitude Will be preserved In the 
trimmed poaitl,on at the cyclic. . 

3. An excessive rate-at-roll ie retarded. 

4. A quick recovery ie provided. 

Attitude Changes. 

Attitude changes during the low-level night mte.ion 
should be made with the beeper trim. CbaIIgea til 
airspeed are comparsUvely more permanent·tIUiD 
changes In banka for' turns. Therefore overc""", 
trim pressure Ie not recommended. 
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NOTE 

In changes In either baItk or pitch dlU'lng the 
night Instrument miSSion, the uee of the trim 
release button should be aVOided. If a pilot 
Is distracted while the button is depressed, 
Inadv ertentand undesired cyclic movemeata 
may take place, resulting in cballgel in hall­
copter attitl!4e. Theae changes may go unde­
tected beyond a reasonable time if the pllot'e 
attention is turned outside of the COCkPIt. 

Barometric Altitude Control. 

After leveling otf and etabililling airspeed and power, 
the BAR ALT channell1lllY be engaged. Under 
smooth air conditions collective friction is not neces­
sl\l'Y' If operating In turbulence With the BAR ALT 
channel engaged, a slight a_t of collective fric­
tion is required to reduce random movement of the 
collective caueed by the turbulence • 

• 

INSTtlUMENT FLtGHTWITH ABE INOPEnATtvE. 

Should the ASE maltunctlon .durlng instrument flight, 
the. pilot must decld!l whether the degree at failure 
necessitates complete dlsellll8gement or whether 
parlial disengagement at the 'ASE makes it desirable 
to continue ueing ASE With the pilot flying the failed 
channel. Instrument flight II: reduced airspeed (60 
to 80 knOIe) and mildly banked turns (10 to 15 de­
grees) can be accomplllhed without ASE by good 
technique. If the ABE completely failS, the mght 
should be terminated as 800n as practical. 

Holdlng. 

A maximum endurance airspeed of approximately 
70 knoIitI can be easUy inaintalneddurlng normal 
holding an4 pre!lents II<! fuel problem. However, a 
navlgatlonal prOblem 'II!lll be present While attempt­
ing to maintain a IIItt .. in high Winds. Drift 
c:orrectlon angles of 3& degrees are common to the 
helicopter. i , 

Descent. 

Normal descents are lillade by reducing power until 
the desired rate-of-deljlent leaccompllshed. En­
route descents are ~liIIade at cruising air­
speed. EmerseDcy OJ':max1murn rate-of-deecent 
can be made by enterllill autorotatlon and maintaining '0 knots JAB. 

INSTtlUMENT APPROACHlIl!!. 

Instru"ent approaches are performed ueing standard 
InItruJineat approach proCedures prescribed for 
fixed-Willf. ",rc:raft. Jty Iltl1lzlng cruising speed 
durlJli the. entire SJlllroach, the pilot can reduce the 
effect at Wiild On the •• e and groundspeed at the 
helicopter and beable,to fly a more precise ap- ~ 
proach. , 

Radio Range Approach. 

DurlJIi the final approach it is important that the 
airspeed be held collltarit to control drift and ground-



speed. Small changes In heading may b. made by 
rotating the YAW TRIM knob of the ABE. 

Radar Approaches. 

A "short" pattern with a crosswind altitude of about 
800 feet and a final approach of approximately 3 miles 
will reduce the total time required to cOll\Plete a 
PAR/ABR. During the final approach small changes 
in heading may be made by rotl/.tlng the YAW TRIM 
knob of the ABE. 

tCE AND RAtN. 

WARNING 
1 

Some significant locations to observe for Ice 
or snow accumulation are the windableld wip­
ers, pitot tubes, and the wing &tube. If Snow 
or Ice accumulates during flight, a. precau­
tionary landing should be made to remove the 
accumulation. In the event a landing I. not 
possible, change altitude to leave IClng en­
vironment. Continued flight In8¥ cause Ice 
Ingestion In the engine from area.e forward 
of the inlet. Icing of the engine air ID1et area 
Is an everpresent possibility when operating 
in weather with temperature of 100C (500F) 
and below with visible mo1ature with the ex­
ception of dry snow. Snow below a tempera­
ture of _40C (250 F) can bellllsumed to be 
dry if there is no accumulation on the aircrdt. 
Takeoff Into fog or low ·clouds when the tem­
perature Is at or near freezing could r.lult 
In engine air Inlet Icing. Climbe should be 
made at higher than normal rate-of-cl1mb 
under such conditions. Engine all' Wet 
Icing does not neeessarily occur with blade 
Icing. 

This helicopter is restricted from flying In 
known ICing conditions when vilible molature 
except dry snow Is present. When icing con­
ditions e'xcept dry Snow are Inadvertently en­
countered, Immediately turn on the englne/ 
inlet anc:Iwlndsbleld anti-Icing sy.tems. With 
dry snow present, use of the antI-IClng system 
may result In melting of the snow on the In~e 
ducts and subsequent refreezing and Ice ac­
cumulation at the engine front frame. . Under 
such conditions, use of the Inlet 1UIt1-lclng 
system Is not r.ecommended. A lOllS of ga.e 
generator speed (no mec~¢aldltQcultles 
present) and a rise In power turbine Inlet 
temperature may IDdicate .englne 1c1Dg. If 
power turbine Inlet temperature lacrea.ees" 
retard engine speed selector to maintain. 
normal power turbine Inlet temperatures;, . 
Engine failure may occur rapidly because 
of overheating of turbine and exhaust area. 
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Exterior Inspection. 

Check the lower sectlon of the engine air inlet for 
evidence of Ie" Moisture collected on the previous 
flight can accWnulate In the lower section and freeze. 
An attempted eIIgIne start could cause damage. If 
Ice Is suspected, check the engine to insure It is free 
to rotate. If tile engine Is not free to rotate, exter­
nal heat mUlt lit applied to the forward engine sec­
tion to permit Cbawing. Start the engine as soon as 
pOe$lblO after tIIawing to remove all mOisture before 
reireel&lng eu 'occur. '. Check that tile ... il.copttn' 
surfaces, controls, pttot tubes, static ports, ducts, 
blades, and 0140 shock struts are free from Ice. 

WARNING 

" Remove aBlce accumulations prior to flight. 

TaxliIJ· 

When It Is neo.esary to taxi on ice-covered surf,ecs, 
use slow growidspeeds so that cycHc stick displace­
ment may be uaed .... the primary braking force. 

Takeoff. 

The pilot muat.ascertain that the helicopter whee,s 
are· not frozen to the surface. A slight yawing m ,­
tlon, Induced Iir Hg. tall rotor pedal motion, sh, ·uld 
break the whft'ls free when they are frozen to th, 
surfaCe; TaJc8OffsintOfog or lOW elouds whenth·' 
tell\Perl¢lire II! at or near freezing could result III 
engll!e Inlet i~. Rate-of-cllmb speeds should IJe 
blgher than IIOtmal under suell conditions. . 

)', ., 

During Flight. 

During'lc\ng CCIIIdIUons the main rotor assembly 
and rotorbladM Win collect Ice. After a sufficient 
amount ha.e cdjtecfed, vibration may be noted In the 
controls· and the airframe. Engine Inlet Icing may 
alao be encowtered, but not necessarily concurr ent 
with rotor blJlde lalllg. 

", WARNING 

When engille Inlet Icing Is detected, change 
alUtudelDlillledlltely to leave the Icing layer. 
Reduce pat'er a necessary to maintain norm:d 
power turlltne Inlet temperaturee. 

When ICing Is present during low altitude flights or 
approach, addttlonal power will be necessary to main­
tain safe flight. Also, do not lower the landing ~ear 
until In the laDdi~ pattern to avoid eXcessive Ice ac­
cumulation on tile. tahdlng .gear and exposed. compo­
nente. Use the~ter, as required. . 

LandiIJ· 

AccdinPUsh allOrmallandlng; if Icing Is present, 
increased poW .. znay be necessary tolns)1re a!liafe 
landing. If power 1'.equirements become critical and 

9-3 



'" , ... 

'" f 
It 

'" • 
!"' 

! 
F.; 
t 
'" 
f ... 

I 
f 
I 
OJ 

B. 

I .. 
i g -

WUMIt''' 

Foq SINGlE ENG,NE AP"',<0~t' M.AiNT A. N 
"'ORMAL. CRUISE SPEED IF POI$ISi..C.t'O 
NOT :..fT .t.,RSPEE p fALL 6E :..OWlo ~l '" H. 
OPERAT!ON AT lOillEq SPEU"S CAN RE 
SULT IN LOSS OF AL T ,TUN A.T HIGHER 
GROSS _EI(,HlSANO MISSED -,PpqOACHES 
MAY NOT 1£ POSSIBlE. 

." 
_"'INTA" NClIIIIAL CRUIR AIISPEED 

mOln RE~) AND 100<11, 
TlllOUGHOUT APPROOCH. use STANDARD 
RATE TURNS 

•• 'TH AUX SERVO Off JJ$E ~XIM&JM 
r:JI .. 1In_IIUT_RATI 
T-' 

• THIS IS. nptCAL DlAGRAMftOT MEANT 
TO _ INTENDED FLIGHY PATH. ~T 
GOES INOOCAT! A ~OGICAL 
ORDER FOR ITEMS TO IE PERFORMED. 
THEil ITEIIS MAY IE PERFORMED 
IE_E. ~ ,"NO CASE LATER THAN __ ocAnD. 

_IDA' .. O_ 

__ •• , ..... ,noACN FIX 

(HIGH STA nON) 

NOTE liME, 
OESC-ENO TO PUBLISHED PPOC£D';~E 
TURN ALTITUDE 

'--';",," Al'PIOACH FIX 
(LOW ST AltON) 

NOTE TIME 
M4INTAIN PUBLISHED 
INBOUND COURSE 

G ••• ·DOWN 

DESCEND TO PuaL ISHED 
LOR STATION ALTITUDE 
_AII'_~ 
CDUI!IE 
• __ ~CHK.· c.PLITID 

PROCEDURE TURtli 



l-
f' 
I :~·· 

" 

"" 
o '" """ , ,." 

WARNING 

FOR SINGLE ENGINE APPROACH. MAINT 4.IN 
NORMAL 'CRUISE SPEED IF POSSIBLE. 00' 
NOT LET AIRSPEED FALL BELOW 70 KTS~ 
OPERATION AT lOWER SPEED') CAN RESULT 
IN A LOSS OF ALTITUDE AT HIGHER GROSS' 
WEIGHTS AND MISSEO APPROACHES MAY' 
NOT ae POSSIlLE .• 

_OAP,_ 
INCREASE POIIER AS 
REQUIRED-CLiMe AT 
70 TO 110 ",STO MISSED 
APPROACH Al TITWE 

:\i:'" _,<fi; 

....... ":" . 
t- CiS . ,. • , . • 'i. 

"'; 

" 

. '" 

,PIIW.~, 

... :'J',: . 

DESCENT TO PU8LI8tED 
MIN_ AL TlTUOE, . 

• 

-

TRAFFIC PATTERN 
fIIECT_ 

OIT ... A~ CLEARANCE 
Dac ..... CHICIC . 
MAINT "IN HEADINGS AND AL T t· 
TUDE AS DIRECTED 

.. ' 
" 

• 

TRAf'l( 'ATTn .. 
(STRAIGHT"N) 

-
DBT AIN APPROACk CLEARANCE 
DUCIlf'·CHlCI: 

• MAINTAIN NORMAL CRUISE 
AIRSPEmmO KTS RECOMMENDED) 
AND 100. ... THlIOUGHOUT APPROACH, 
USE ST"'PI)ARO RATE TURNS. 

• Wmt AUX SERVO OFF USE MAX''''UM OF 
100 KTS AND 1/2 ST ANDARD IU, TE rURNS 

• TH15 IS A TYPICAL O:AGRAM, NOT ~E4NT 
TO St10IlHNTENDED FliGhT PATH, BUT 
DOES IIcueA TE ACHRONOLlXitCAL ORD~R 
FOR ITE_TO BE ?ER~ORMED. THESE ITEMS 
MAY BE PERFORMED BEFORE. iJiJT IN NO 
CASE LATER TfoIAN WHERE .ND....!CA TE::: 

"'l 
o -:>: 
o 

'" G 
'" o -



<P , ... 

i .. ... 
I 

!'" 

WolANiNG 

OBTAIN .APPROACH CLEARANCE 
CRUISE AIRSPf ED 
lOO1i N, 

FOR SINGLE ENGINE APPROACH, 
MA'NT "iN NORMAL CRUISE SP£E D 
IF POSSIBLE. 00 HOT LET AlA· 
SPEED FALL BELOW 70 teTS. 
OPERATION AT LOWER SPEEDS 
CAN -RESU\. T IN LoR OF AL JtTUDE 
"T HIGHER GROtS WE IGHT'S AND 
MISSEO APPROACHES MAT.NOT a! 
P05SIBlE. 

'I"'''' '" .!iIf. ... 
~" .',-

. _ . ...­
INCH __ • AS 

NECE$SARy.o.._ AT 
7o:..CT.$ TO MISSED 
APPROAC" ALTITUDE 

.-

• 

/ I"ITIAL APPROACH fIX 

.,-. 

, 
."",,"OI,,",*-O 
_a_ALTITUDES ___ 0IlT;-.... ~ 

' __ '1lI 

CROSS GAtE" PUBLoiIi!o 
_ALTITUDES .. -~-.~. GUII·_ 

_ . 
• 

~TI 

CHECK FOR PQSSIS,L T) Of 
FALSE LOC"K·QNS OF .10° OR 
MULTIPLES OF JOe, "E"!'fv 
BEA-litHO INFORMATION IY 
CROSS·CHECKINCi WiTH OTHER 
NAyt(;ATION 41DS OR GROUND 
• .oAR. 

ST ... .0..10 "TE TURNS-

• WITH AUI SfRVO OFP. USE A MAXIMUM OF 100 teTS 
AHD 112 STAfrC)ARD aTE'TURNS. 

• THIS IS A. TyPtCAl DIAGRAM, NOT MEANT TO SHOW 
INT-EHD!O fLICHT PATH. IUT DOn INDICATE A 
OItQrfOU)GICAL 0IIDIIt FOR ITEMS TO' 8E 
PER~CIIM.D. THUE ITEIIS MAY BE PEIIFQllMED 
lEFOR., BUT .. NO CASE LATER T ..... ·"" .... 
tN[)ICATl:O " 

-



I<'l'l'alll permits, a running landing should be ac­
compllshed, 

Hain haM no adv~rse aerodynamic eCfecta on the heli-

~ Ikavy water Ingestion Into the engines wtll cause the 
, st('ady state fuel requirements \0 Increl1/le appreci­

ably. Gas generator speed wtll decrease, accom­
panied by a reductlol\ In power output, when abnor­
l11ully heavy wilier Ingesttoll caules the ""'ne steady 
slate fuel requirements 10 ellceed the.tui!l control's 
ability to maintain gas generator speed. Gas genera­
tor speed mayor may not stabilize at I!)me lower 
l~v('I, depending upon the amount of water being 111-
gested. The emergency fuel conlrollever can be 
used 10 slabillz(' gaageneralor speed and restore 
power within the limits of the maximum fuel now of 
Ow fuel conlrol. 

TURBULENCE AND THUNDEJlstgJMS. 

TURBULENT AlR OPERATION. 

~ The helicopter handles very .weU In I1cht to 1nocte~ate 
, turbulence. As turbul.ence levela Inctel1lle from 

trace to light buffeting, cruise 1\1J"~'hcIuld lite 
reduced for comfort, ease of control, Mit teducea 
blad(' stall effects. F1yllllt under oondiU_ otmod~ 
crate or heavy turbulence ahoald be avoided. D~ 
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scents should'" made at 1\ low Tate-of-descent alld 
. comfortable cl'1llse "'eeds. 

NOTE 

The ABE blU/ometrlc altitude ch'"l1",1 should 
be dlsenga&'ed to prevent possible damage' to 
the baromellr1c altitude controller If strong 
UpdTatta or downdrafts caUle the heliCopter 
to be dlsp,-ed Il\Ore than 200 feet from the 
engaged aitl,tude. 

THYNb!;;RSTQMMS. 

Avoid filghts thl1Ollgh,or near thunderslorms. If 
thunderstorms .. e imcountered during flight. land as 
soon as practQlal and walt for the slorm to pass. 
Violent turbule\ICe .lId restrlcledvislbllily may Jl<' 
encountered In 'thunderstorms. When Ughtning is en­
countered at nlglit. the dome lighl, spotlighl, and 
Instrument li~.'S should be turned 10 full Intensity 10 
preclude teni~ary blindness. If a particular mis­
sion requlresJUght In a thunderstorm environment. 
the storms slKi~ld be skirted at low altlludes in Ihl' 
trace 10 light t1!~bulence areas while maintaining 
visual conditio •• If possible. 

" 

LIGHTNING ~$. 

, ------­WARNING 

Avoid ntgllli:'1n or near thunderslol'llfs es­
pecially In.'ireas. of observed or anllrlpaled 
lightning dl.icharge. 

, , 
",( 

Although the JICIIIslbUlty of lightning strike Is re­
mote, wtth Ind,easlng use of all-weather capabili­
ties the hellco., eould Inadvertently be exposed 
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to lightning damage. Th~refore, static tests were 
conducted to determine lightning strike effects on 
rotors; Simulated lightning tests indicated that . 
lightning strikes mll¥ damage helicopter rotors. , . 
The degree of damage will depend on the magnitude 
of the charge and the point of contact. Catastrophic 
structural fanure is not anticipated. However" 
damage to hub bearlnge, blade pockets, and blade 
tips was demonstrated. Also adhesive bond sep­
arations occurred bstween the blade spar and pock. 
ets andbstween the spar and leading edge abrasion 
strip. Some blade pockets deformed to the extent 
that partial or complete separation of the damaged. 
sections could be expected. Such damage can aero­
dynamlca.1ly produce severe structural vibration and 
serious control problems which, if prolonged, could 
endanger the helicopter and .crew. Ii lightning dam­
age occurs, as indicated by control problems or vi. 
bration changes, especially abnormal noise, the pt­
lot's assessment of the extent of damage, the mis­
sion requirements, and the demands of the current 
flight situation will determine the required action. 

NOTE 

Abnormal operating noises almost always 
accompany rotor damage, but loudness or 
pitch is not valid indication of damage sus­
talned. 

I. Jf a lightning strike occurs but there are no 
indications of damage to the helicopter, the 
follOwing precautions are recommended to 
minimize risk: 

a. Reduce airspeed as much as practical to 
maintain safe flight but keep power orl' and 
maintain normal Nr • 

b. Proceed to the nearest suitable landing 
site and descend with partial' power, 
avoiding abrupt control Inputs, 

c. Do not autorotate but accomplish precau­
tionary landing ,shutdown, and vlsua.1ly 
Inspect rotors for damage before proceed-
Ing. ' 

. d. Record suspected lightning strike In main­
tenance forms, 

2 •. Ii mlnoriightnlng damag;, \~ suspecte<\,1>ut,Vi­
IlraUon Itidication1s sUghtand nocPlltrOI 
problem~ appear, fllghtmll¥ be, QOl\till\ledto,a.. 
suitable landing sit~,but.av.oid:,unn~ces~ary", 
delay In landing to assess damage. 

3. Ii lightning damage is mOd~rat~ly serious, an 
immediate emergency landii/gls r~commended. 

'. ' I.,'" .. ,". 

4. In the event severe lightning damage makes 
the helicopter difficult or Impossible to con­
trol, make an emergency landing or baUout. 

, "," .'. 

NIGHT FLYING. 

N\iht flYtl)g does not present any addftional instru. 
ment flight problems, but does ,sd4.the phys!cal 
prOblems of IUuinfnation of cockpit Instruments and 
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inteplQr and exterior reflections. Exterior lights 
may reflect .on surrondlng. clouds to hamper night 
~ptatlon ancj make instrument readfng difficult. 

T;'KEOFF. PROCEDURE. 

There Is basically Uttle ,dffference in the technique 
used all night takeoffs from that ,used in day opera­
tions. Care should be excercised to make a clean 
decisive break from the ground to a safe hovering 
altitude. The hover, flood,and/or spotUghts:shouid 
be used to illuminate the ground. The effectiveness 
of the landing Ught improves as the helicopter Is 
brought to a hover. The use of hover, flood, and/or 
spotlights are dfscretionary with the pilot since he 
can best judge conditions. The spotlight should be 
pOSitioned for immediate use in the event of an emer­
gency, The spotlight provides good illumination and 
gives fewer reflections from a runway for takeoffs 
and landings, ' 

LANDING PROCEDURE. 

In poorly lighted or unUghted areas the spotlight can 
be used to clear the landfng area prior to landing. 
Care shoulC\ be exercised to correct for sldedrlft 
prior to contacting the ground. 

WARNING 

Rotation of the spotlight while .the helicopter 
Is In a hover may cause the pilot to become 
spatially dfsorlentated because the Ught does 
not rotate In a level plane, 

WARNING 

Night apprqaches Into unlighted areas over 
smoot~,f,eatureless terrabl., such as water, 
snow, dry lake beds and saltflats, can r,esult 
In complete loss of ,depth perception and. In­
advertant ~round iontact. 

COLD WEATHER PROCEDURES. , 
The major problems In cold weather operations are 
the preparation for flight, restricted visibility from 
blowing snow, and the adYerse,effects ,on helicopter 
materials. MOisture, us\lally from ¢ondellsatlon or 
melte<iJof!". I!1Il¥,fpeezeJn,o~tical. areas. Tire, 
landing, p~, strllt, ,flJl,& mJ,ngulsh,er llottle, and 
accumul9J;pr'AAr, .11l,esslln.,wHl ,dsc;rease as the 
temp~rlltU~e~ 4epreas,~ •.. ,Extreme diligence on the 
part¢, 110tl)jground;and fJ,lgJJ.~ crews Is requlr,ed to 
1ns.u,re, SUCC!!ll~ful, cold weather Qperation. Icing 
condftions a.re.:,not considered Inthls clIsc1l!Ision since 
they a,re coyered under ICE AND RAIN in this section. 
WhUe still a .factor for. successful cold weather 
operation, cold weather postflight preparation Is not 
generally as critical in turbine-powered helicopter 
operation as In reciprocating engine helicopter oper­
ation, since there Is no lIeed for 011 dilution. The 
problems enc9Ulltered ,!,h~ operating from snow-cov­
ered surfaces a,re ,cOPlpounded. when 9Peratlng from 
other than an operational,a,lr base. The restricted 
visibility, caused by blowing snow, can bs partially 
overcome by utilizing smoke grenades or some other 
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object distinguishable In color (such as pine bonghs, 
painted Jerry can, or emergency kit) placed or 
planted in the landing area for reference. The smoke 
grenade will reveal the wind direction and allow an 
estimate of Its speed. The danger of breaklngt\irO!lgh 
snow crust Is minimized by maintaining maximum 
rpm when resting on an unknown snow surface. 
Pilots should be cognizant of the fact that the horizon 
may be lost when flying over large unbroken ex­
panses of snow. If such a situation exiSts, the heli­
copter should be flown entirely by Instruments at a 
safe Instrument altitude. 

NOTE 

Holst and sling operations are possible under 
loose or powdery snow conditions provided 
normal precautions for maintaining ground 
references under low vlslblUty are foUowed. 

WARNING 

Static electricity, generated by the heUcopter, 
should be dissipated prior to attemptillfi a sling 
or holst piCkup, particularly In colder (trY " 
climatic conditions when static electricity , 
buildups are large. To dissipate this static 
charge, allow the sling or hOist to touch the 
ground, or use a conductor to make contact, 
between the helicopter and the ground. 

NOTE 

Human efficiency Is reduced sharply as tem­
perature drops below -l80C (0<T). In arctic 
and subarctic operations, rotor wash Is 
known to have a super-cooling effect which 
may reduce the efficiency i;>f exposed person­
nel as much as may be expected by a 11 0C 
(200F) drop In temperature. Consequently; 
exposure of survivors being evacuated or 
ground personnel to rotor wash should be 
held to a minimum. 

PREPARATION FOR FLIGHT; , 

In addition to accomplishing a normal exterior in" 
spection, the rotor head, main rotor blades,tall: 
rotor, and flight controls shouUI be thoroughly In­
spected and free of all Ice and snow. Failure to 1'e.' 
move snow and Ice accumulations while on the ground 
can result In serious aerodynamic and struCtural ef~ 
fects when flight Is attempted. It Is rec'Ommende(\' 
that Ice chocks be used on the landing' gear whee~ 
due to the minimum traction afforded on snow and 
Ice surfaces. 
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CAUTION 

If the ambient temperature Is below -290C 
(_200F), ' do not rotate the rotor head by , 
hand as damage to the main transmiSSion 
may result. 

CAUTION 

Do nbt attempt to Chip or scrape snow and Ice 
frOm ally surfaces or controls. Portable 
ground heaters or de-icing flnld may be used ' 

. to remove any accumulation that cannot be 
swept off. For de-icing fluid specification, 
refet to MAINTENANCE MANUAL. 

Check that fuel tank, vents, static ports, and pltot 
tubes are free of snoW and Ice; that landing gear' 
'strutS, tires,' and hydraulic accumulators are proper­
ly Inflated; and that warm well-charged batteries 
haVe been Installed. Manually checkcompr!lSsor 
rotors fo,'!' freedom of rotation. If Ice or snow Is 
found, the engine should be thawed out with hot air 
prior to attempting to start. 

WARMUP AND GROUND TESTS. 

Immediately after starting No. 1 engine turn on the 
cabin heater, engine Inlet anti-Icing, pltot heat, and 
windshield anti-Ice systems. Check the transmission 
011 pressure and temperature. When engaging the 
rotor head, be ~areful not to exceed ,the transmission 
011 pressure limitations. 

ENGINE STARTING. 

At extremely low temperatures It Is possible that 
the engln,e oil pressure wUl go to a maximum value 
or actuaily .peg out on the gage during an engine 
start. If 011 pressure does not return to within op­
erating U·mitS within 30 seconds after. reaching 
ground Idle,shut down the engines andlnyestigate. 
Insure that ground heater ducts.have been removed 
then acCQmplish normal engine start as outlined In 
Section n. If there Is no Indication of 011 pressure 
after 30 sec,onds of engine operation at ground Idle 
or If 011 pressure drops ,to zero after a few minutes 
of ground operation, stop engines and Investig,ate. 

If th~eleetrlCal p!>rtion of the, accesSQry drive sys­
tem Is malfunctiOning or if th\l,No. 1 engine Islnop­
erative, the No.2 engine may be started and the 
rotor 'engjlged. Refer to,ENGhGING ROTORS WITH 
NO. 2 ENGINE'tnSectlOl\"In. HoWever, if the ambi­
ent tempetlitlite is _200F·(_290C) or less, the follow­
ing jlroeedut'Hs U$cessilrY': 

, 1. p!\rforlllNo •. ~, engine emergency starting pro­
,cedure and r.otor .engagelllent ,and stabilized 
main transm.lsslon 011 temperature and pres­
SUNS •• 

2. sti~t d~wn and perform the following main trans­
mission serviceability check. 

a. Flushll)aln gear box Inspect oil screen fll" 
iter. a:nd f\lagnetlcplugs for particles. Note 
,the nU,mbei'of particles fOUnd. 



b. Reservlce the mllin gear box and agllin 
perform the starting and engagement pro. 
cedure. Allow the main gear box to oper­
ate for one hour on the ground. 

c. Reinspect the 011 screen filter and mag­
netic plug for particles. If the number of 
particles has Increased, replace the gear 
box. If the number of particles has de­
creased, keep the gear box In service. 

NOTE 

Emergency starting and rotor e~agement.in 
temperatures ,above _200 F (_290 C) does not 
require compliance with step 2 above. 

3. Upon satisfactory completion of the mllin gear 
box serviceability check, the helicopter may ):>e 
restarted and readied for flight. 

TAXIING INSTRUCTIONS. 

The helicopter can be taxied In soft snow. The deep­
er the snow, the more difficult taxllug and steering 
may become, and Increased collective pitch may be 
necessary. Helicopters should not be taxied on a 
snow-covered surface that Is suspected or known to 
contllin hidden obstructions or hazards. Normally, 
the rotor wash at taxIIng power will create a restric­
tion to visibility from blOWing 'snow. If this should 
occur, taxi the helicopter at a low' pitch andhlghel' 
groundspeed, If pOSSible, to get ahead of the blOWing 
snow, or have the helicopter towed to a takeoff posi­
tion. Ground handling characteristics' of the, heli­
copter on loose or packed snow at tempeutures be­
low _ISoC (O°F) are goOd, and wheel braking ,action 
Is fair to goOd. However, as temperatUres rise 
toward freezing, snow-covered surfaces become 
more slippery and Increased caution must be exer- , 
clsed. 

WARNING 

In cold weather make sure all instruments 
'have warmed up sufficiently to insure normal 
operation. Check for sluggish instruments 
during ta:ding. 

TAKEOFF. 

Select all area 4evoid of loose or powdery snow to 
minimize the restriction to visibility fromblow1ng 
snow, and ascei'tatn that the wheels are not frozen 
to the snow, 01' fce. ' 

WARNING 

Remove all ice ,and sn.ow accuniulatlon prior 
to flight. 

DURING FLIGHT. 

During flight use the cabin heater, engine inletanti;; , 
iCing, and windshield anti-ice protective systen.is;' as 
required. The horizon maybe lostwhenflyin.gover' , 
large unbroken expanses of snow. If such a:iSfti.tatlon ' 
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exists, the helicopter should be flown entirely by In­
struments at a safe instrument altitude. After take­
off from water, wet IlOW, or slush-covered field, 
operatethe landing gear through several complete 
cycles to preclude their freezing in the retracted 
position. (Expect slower operation of the landing 
gear in cold weather due to stlffeulng of all lubri­
cants. ) 

NOTE 
If FAT Is extremely low, at higher llirspeeds 
the engine anti-Ice caution lights may illumin­
ate Inmght. This does not necessarily Indi­
cate an Icing condition; but does Indicate that 
sufficient heat Is not being supplied to raise 
the inlet duct temperature to 4. 50 C. At lower 

i temperatures where this might occur, icing 
conditions are not usually encountered due to 
a lack of moisture in the air. 

LANDING. 
If pOSsible, select an area clear of loose or powdery 
snow so that vlslj)llIty will not be restricted by blow­
Ing snow. Loose powdery snow and crusts (surface 
and hidden) should be antiCipated on all landings on 
snow. Snow depth is less in clear areas where there 
Is little or no drift effect. The snow coverage In 
clear areas normally forms gentle swells similar to 
the swells present In a large body of water. The 
crests of th~se sweJls are usually crusted and are 
sUitable for landings. Generally the heaviest ~rust 
will be present 01\ the upwiud side of the crest. 
Deep snow Is prevalent in valleys and to the lee (due 
to ,the prevaiHng wluds l of wooded areas and ridges, 
Tlie~e are slil,ta1:?le for Ijl,ndings. Landings are ac­
compUsh,ed In a nqrmalmanner except the approach 
must be accompll~hed with' a minimum hover before 
touchdOwn to minimize the rotor wash on loose 
poWderY snow. Limited visibility will result If hoV­
ering Is attempted before touohd,own. If possible, 
landings, should always be, made where visual ground 
referenc'e can be mllinWned. After contacting the 
surface, mllintllin. maximum rpm, while slowly re­
ducing cOllective pitch to a minimum,' untU the 
wheels come to rest on a level plane or, thll bottqm 
of the fuselage comes to rest on t\le surface. , This 
will prevent any serious consequ8ljces ,If 'one wheel 
should hang up or break through a crus~of snow' (in 
which case another landing site w1lllu\ve to be, 
selected). Providing there are no o),l)lt~uctlons, th,' e 
WI'rotor will be clear when the fUS emge rests on ' 
the surface of a level or a nose-low attitude Is 
mllintllined. Except In an ,emergency, never reduce 
rpm llntillt Is positively determined that the heli­
copter will not settle. ,Qompe~e)\t,p~$onnel should 
physically cl\e,ok;tM SI\PW ,df)pJ;h,aud, bardness Md, 
If posslble",evaluate,the Burfe.ce before redUCing 
rpm. Make smooth power changes when the fuselage 
Is resting on the surface. 

"W"AR"""'NIN""""G 
l\.):aln,votQl',and tall rotor blade ground clear­
i!lCel,l~e"r,e4uced with ,the helicopter resting 
on the fuselage. Therefore, personnel enter­
Ing or leaving the helicopter should exercise 
extreme caution to preclnde being struck by 
the blades. 
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STOPPING OF ENGINES. 

Make a normal engine shutdown as oullilied In Sectloll 
n. 'As soon as the helicopter Is parked, chock the 
wheels and release the hritkes. ' 

BEFORE LEAVING THE HELICOPTER. 

When possible, leave helicopter parked with full fuel 
tanks. Every effort shOuld be made during servicing 
to prevent moisture from entering the fuel system. 
Condensation should be drained h'om the fuel and oil 
sumps and drains and all Ice removed from vents, 
drains, and breathers. Close the doors, hat<!h, and 
maintenance platform. Clean landing gear oleo struts 
of dirt, snow, and Ic e with a clean cloth soaked In 
hydraulic fluid. If the helicopter Is to remain out­
side for a period more than 4 hours at below freezing 
temperatures or less than 4 hours at temperatures 
below _290C, remove the batteries and store In Ii 
heated room. Check that protective Covers have 
been Installed. (Engine exhaust and alr Inlet protec­
tive covers should not be Installed until after engine 
cools down. ) 

HOT WEATHER PROCEDURES. 
<, ,i,' ,:,'< 

Hot weather operation, as distinguished fro;" cie~eiii 
operation, ,gen¢rally 1l\eans operatton in ,a hQt hUlrild' 
atmosphere. High humidity usually resu)ts in the , 
condensation of moisture throughQut the helicopter. 
Possible results Include malfunctioning of electrical 
equipment, fogging of Instruments, rusting of ste,el 
parts, and the growth of fUIl!,>1 in vital areas of the 
hellcopler. Further results may be pollution of 
lubricants and fluids and deterioration of nonmeta:Jl!c, 
materials. Normal procedures, outlined In Section 
II, will be fOllowed for all phases of operation with 
emphasis placed on the data contai,ned herein. More 
power will be required to hover during hot weather 
than on a standlll:d day. Hovering celllngs will be 
lower for the same gross weight llI!d !?OW,er settl'1gs • 
on a hot day. 'The flight. should be tllorollff~~ pl\\nned 
to compensate illr existing cQncj!tlo~ byu$!/lg the 
charts In Appendix I. Check for thepre$'enCe of " 
corrosion or fUll!,'lls at Joln1$, hlng,~~olnts,and ' 
similar locations. Any funftUs or, cc);t;roSion foJii\l!, .. 
must be removed. If instrume1)tll, ,equipmeri~"an~, . 
controls' are' moisture-coated, Wipe them dry with ~ 
clean soft cloth. ' , 

NOTE 

As fuel density decreases wlth'a rise Inambi. 
enttemperature, total usable fuel quantities' 
w11l b'e reduced,thus resulting ina decreABe . 
In normal' ollerlltlng range. 

AFTER LANDING. 

During hot Wentheroperattons preiiminal'yengine 
cooling prior to shutdown may be accomplished by 
one of the following methods: ' , 

I. One minute or'taxilng. 
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2 •. One minute of operation at or above the mlnl­
,'roUl}} governing. range and with' minimum col­

, Iective pitch. 

3. One minute at ground idle. 

BEFOREtEA\TING IIELICOPTER. 

If T5 ~emai';s at or above3000Cduring ,coastdown or 
suddenly rises to that point after lower coastdown 
cooUng, a fire should be suspected. Have an obser­
ver check visually, and motor the ell!,>1ne as neces­
sary wlthoutfuel or ignltion to extinguish the fire If 
any. ,Slow buildup of T5 to, tell\Peratures above 2000C 
after coastdown cooling to 150_10QoC Is not abnormal. 
When the helicopter Is parked, the doors and windows 
except the pilot's window should be opened If weather 
permfts. 'The pilot's window should remain closed to 
prevent unexpected rain showers. from. pooling water 
on the ASE channel monitor panel which could possi­
bly create short circuits In the ASE. 

DESERT PROCEDURES, 

Desert operation g~nerally ";eans ope,ati(>n in a v,ery 
hot dry dusty often~wlndy atmosphere. Under such 
cOl)ditiQI)S sand anddustwlll often be found in vital 
area,s ,Qf the helicopler. . Sev,ere damage to the. af- , 
f~tedP<arts .!"ay lie caulled by, sand and dust. .The 
hell~Clpter slioil~d be towe~ ln~\> takeoff position, 
whl¢~:'If at"an PCl~Sibl~ shQuid b,e on a,l)arC! Ciear 
sur'f<iC'~, f"ee from sand, and qllst. " . 

-" ' ," " , -" " 

pnE~ARATI9NFOR}i'i.IGRT • , 
Plan the flight thoroughlY to ~<;>mp.Emsatef()~existlng· 
condltlpns by usin'gthe cljarts in Appendix I. Check 
for the presence of sand and dust, In' c?ntrolhlnl!;es 
and actuating Unkages, and Inspect the tires for prop­
er inflation. Righ temperatures may cause overe 
Inflation. The oleo struts should be checked for sand 
and dust, especially In the area next to the cyUnder 
seal, and any accumulation removed with a clean dry 
cloth. • Inspect for and have remQved \lny sand or dust 
deposlts:onblstrl'inent panel andsWltcheSRlld on and 
arourid:t!ightancl engine controls .• 

" ,,': ' -"', , 

ENGINE STARTING, WARMUP, ANDGROlJN1) . 
TESTS. 

If pos~I\)1!', e,q"ll),estart!n~ alld. gllpul)Cj QI?,eratl()n ' 
ShO\l ... ·.i .. 4 :~~;»bcolilP .. M~II ... <!I4frOIU\l.h. !\rA.c.'.~ 'EIi.nllsni'. face, 
Acc:~ln~UIlh,JIW1)9"iMI,englnestM',\. :WIl],'piuP"" and 
groul!d fests 'as oufll!l&1i in 'Section Ii •.. l:>ut.,lImit 
ground operation to a minimum since the downwash 
from the main rotor mll~ stir .lU' clouds of sand. 
Every !>ffort should be inade to'minlmlze the sand 
from be\Jl~ ~JoWn: up around the ,maln rotor and ~n­
glnes. 

TAXIING INSTRUCTIONS. 

Wh~n it Is absolul~ly nccqss;\~y (o\.lXi in sand and 
dU,s(,p;cPhphclico),(er airborne a8 quickly aspo~" 
sible 'in,prder to,ll1iniptize sand and-dust intake by 
th~ 'engih,9s: .. . 

,,-,. , ,,' 



TAKEOFF. 

Execute normal takeoff and climb as outlined in Sec­
tion II. If the rotor should stir up sand and dust, 
take off, but do not hover, and climb out as rapidly 
as possible. 

~ DURING FLIGHT AND DESCENT. 

Avoid flying through sand or dust storms when pos­
sible. Excessive dust and grit in the air. will cause 
considerable damage to Internal engine parts. 

LANDING. 

The best procedures for landing to minimize blowing 
sand and dust is a running landing. If the terrain 
does not permit a running landing, an approach should 
be made to a high hover and then a vertical landing 
accomplished with a minimum of forward speed. 

STOPPING ENGINES. 

The engine should be shut down as soon as practical 
after landing to minimize the ingestion of sand and 
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dust. During desert operations preliminary engine 
cooling prior to shutdown may be accomplished by 
one of the following methods: 

1. One minute of taxIIng. 

2. One minute of operation at or above minimum 
governing range and with minimum collective 
pitch. 

3. One minute at ground Idle. 

BEFORE LEAVING THE HELICOPTER. 

Accomplish the normal procedures as outlined in 
Section II. Install all protective covers and shields 
and leave windows and doors open to ventilate the 
hellcopter, except when sand and dust are blowing. If 
T5 remains at or above 3000C during coastdown or 
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suddenly rises to that point after ,lower cO'¥'tdown " 
cooling, afire should be suspected. Have anobsan­
er check visually, and motor the engln'l JlS .neces,s1lQ' 
without fuel or ignj.tion to extinguish the, fire if,l\I!Y' 
Slow buildup of T5 to temperatur,es abQve 200pC after 
coastdown cooling to 150_.1000C is not abnormal.. 

SALT WATER OPERATION. 

POWER DETERIORATION. 

Operational experience has shown that Sll! spray.Ill.­
gestion in theT58 engine mayresUlt in It loss In,' . 
performance as well as a loss in compressor stall 
margin. This reduction in stall ma~gln makes the 
engine susceptible to stalls during accelerations and: 
more particularly under deceleration conditions. ,As 
the spray is ingested and strikes the compress6t" 
blades and stator vanes, salt is deposited. The re­
sulting buildup gradually changes.the alrfo,il sections 
which in turn affect performance. This deteriora­
tion will be noticed as a decrease in torque (Q), and 
an increase in T5 for a given Ng• Should the deterio­
ration reach the point where the compressor actually 
stalls, T5 w1llincrease while Ng andtorqlle will de­
crease. The circliffistances urufer which power de­
terioration may occur during salt water operation 
vary with a number of factors. The f1ight regime, 
gross weight, wind dtrection and velocity, pilot 
technique, duration of maneuver, sal1uity of the 
water, and the relative density of the salt spray all 
have a bearing on performance deteriOration. In­
termittent operation in moderate salt spray condi­
tions (such as a series of landings and takeoffs) could 
expose the engines to enongh salt spray to cause 
noticeable performance deterioration. During pro­
longed operations (such as low hovering or taxiing) 
in heavier spray conditions, power deterioration will 
be apparent and is more critical. Maneuvers such 
as hovering close to the water in light winds (under 
about 8 knots), taxiing with high power, or low 
f1ights at low speeds will generate maximum rotor 
downwash spray conditions. Careful operation fol­
lowing the procedures and limitations below in strict 
adherence to the prescribed maintenance procedures 
when operating in these conditions should result in 
the preservation of rated engine power. Power 
deterioration conditions may be forewarned. The 
best indication of performance and stall margin 
loss is found to be the relationship between T5 and 
torque. Partial loss of stall margin may be indicated 
by a T5 increase of 100 to 150C for the same torque 
output. A T5 increase of 300 to 400C for the same 
torque output represents the maximum deterioration 
that can be accepted Without complete loss of stall 
margin. I!l. severe salt spray environments, the time 
for a deterioration of this magnitude to occur may be 
as little as three to four minutes. 

\ 
WARNING ' 

When the stall margin is entirely lost \due to 
salt encrustation, relatively minor power 
reduction can cause the near simultaneous 
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loss of P9wer .from both engines. • I!l. the 
event that'}l\jlXlmum loss of stall Illargin Is 
suspectel\, ,jnc~ease collective pitch and 
commence a climbout, insuring thatthe en­
gines"do, pot. decelerate, Do not reduce power 
or re~iu'dspeed selectors. Proceed to"a, 
point of intended landing and position the air­
craft for an emergenqy landing. With the 
aircraft favorably positiOned for an emer­
geney landing, , chec)<; ,the,coljditj.~,of, ea~h ,,,' ' 
engine indiviqually ,reducIng power by re~, 
duction ,0Hhe approprl!'te spee!l. selector. 
Be prepared for engine .d~.celeratlo,! stall". 

; .. " ;" , .. 

I!l. the eve,,,t of~igiuf1cant . stall margin loss; the pilot 
should terminate the mi~sion,return to a suitable 
location and have engines washed. Continued OPl'f­

ation of engines in clean air may dissipate some of 
the. salt bllild7up put this cannot bj> assur,ed. Flight . 
through'rain may also be beneficial in reducing salt 
bunt-up but, again, this cannot be assured. I!l. any 
event, pilots should be aware of any loss of stall mar­
gin and make an appropriate entry in aircraft forms 
so IISto assu!'eengine wash pr,ior to. subsequent 
fl1gh~s. ' 

TAKEOFFS. 

Takeoffs from salt water are accomplished by ac­
celerating as rapidly as practicle to climbout speed 
lIS the helicopter leaves the water. This procedure 
will minimize hovering within the spray caused by 
rotor downwash. Before takeoff from salt water 
following spray exposure, perform acceleration! 
deceleration check, covered in Section II. 

LANDING. 

Make water landings as outUned under EMERGENCY 
WATER OPERATIONS, Section II, while avoiding the 
generation and ingestion of salt spray. 

TA:lOING. 

Taxi using a collective setting which minimizes salt 
spray. Spray on the windshield indicates a high 
degree of spray ingestion caused by the use of ex­
cessive collective pitch. 

HOVERING. 

Hovering over salt water at altitudes which cause 
concentrated spray into the engine iruets results in 
gradllal power deterioration and eventual reduction 
of compressor stall margin. Operation in these 
conditions should be avoided or minimized. 

NOTE; 

The following altitude time combinations are 
considered as maximums for conducting nor­
mal hovering operations. They should be used 
in cOnjunction with a performance deteriora­
tion check In Section VII and should not be ex­
ceeded when all¥ loss in performance has been 
experienced. 
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40 feet 
30 feet 
20 feet 
11) feet 
10 feet 

2-5 feet 

CAUTION 

2 hours 
IhO\U' 

30 nnn\ltes 
15 nnnut~8 
10nnnutes 
.5 mimltee 

Prolonged hovering over salt water Which 
results In spr~ lngestlOlllndlcated by spray 
on the 'windshield must be avoided, The . 
alllQUllt of spray obesrved on tile windshield 
and the neeessity to use windshield wipers to 
maintain vlslblUty Is usually the best Indtca­
tlon of spray ingestiOll rnto the engine in~ 
let8. 

The following procedures are grWpe!l accor~ to 
wind cOudltions: 

No WIIId. 

Hovering In ano wind condition normally results.1n 
a relatively low spray concentration at all hovering 
altitudes. 
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Ligllt :Winds . (Approximately I) to 15 Knots ). 

Rov«fing In.these concl1tions results In the heaviest 
or .1JIC)f1: critical spray concentrations. Spray can be 
mlnlmI_ed by hovering downwind at low altitudes (0 
to 10 feet) and by hovering downwind or crosswind at 
higher, altitudes (15 feet and above). 

Moderate to Heavy Winds (15 Knots lind Above). 

Highet winds normally result In the lowest of spray 
concentrations at all hovering altitudes. In these 
conditions hovering can be accomplished Into the 
wind. . 

POSTFLIGHT CHECK. 

Following salt water operation the following should 
be accomplished: 

1. Perform power check III accordance with Sec­
tion II. 

2. Appropriate entries should be made In Form 
781 following salt water operation reflecting 
time hovering or on water, altltucles, power 
lOsses, ete. 
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APPENDIX I 

PERFORMANCE DATA 

This section contalll8 performanc!' data charts necessary for preflight and inflight mission planning with explanatory text on use of the data presented. 
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INTRODUCTION. 

NOTE 

External stores of the Mark 44 type were 
included in the calculation of forward flight 
performance. However, the incluel<>n of 
thoise stores at the fOl.'\Vard stat1on8~ 
a slight effec t on the <>veraU drac.. The 
performance values gtven at the b,lghar air­
speeds are slightly consllrvatlve for the CH-
3B. CG location effect on drac 18 negllg1~ 
blc. 

PURPOSE OF PERFORMANCE CHARTS' 

The ('harts in this appendix are d .. tgned to aklthl 
pilot in determining the capabi11ty of thehellcopttr 
for t.~keo!f. Climb, cruise, aJ)d endurance for a 
complete mission under any comblnatlon of C<>ndl,­
tions and circumstances. These charts all10 alllin 
enroutc planning when a mission obJectlve Is changed 
or when an emergency situation develops •. 'X'he p~e­
diction of helicopter performance 18 cQl11pllcated !)y 
the fact that varlaUons in operating technique f1'Qm 
pilot to pilot can result In large variations in ~r­
formance. These variations can'bI! redllqed !)y 0'­
tablishl"g preferred operaUng procedures and basing 
the calculation of perforl1).ance data on the.a'IIIIIIP­
tion that these procedures wlll be I<>Uowed.'X'hese 
procedures must be followed, U eff'lelent ol!'ilraUQn -
the extra range or the additional payload that may, 
mean the success of a miSSion - Is to bI! reallpd. 
Certain charts contain correctlons tor wind andDOI1-
standard temperatures. Charts for emergency~p_ 
crating (Single engine) condltlons have black dtsg<>MI 
striped cornen for rapid Identlflcatlon. 

CHART EXPLANATION. 

Descriptive explanations are included at thebesln­
ning of the Appendix to Illustrate the use of the per-
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formance charts. Guide ltnes are shown <>n lhe 
charts' to Illustrate tile path to follow when using the 
c·hart. 

nENSUY ALmUDJji EHART. " 
• ,~. '~" J~ 'i",. .,' . 

Many of the performance charts are based on den­
sity altitude tocompaAllate ,for temperature varln­
tions at any altlmetsr reading. The Density AItltud,' 
Chart (figure A-I) provide. a means of determining 
density altitude from a known pressure altitude and 
free air temperature. A standard day temp~rature 
line for the altitude !'toga Shown Is marked on th,· 
~!!rveS as a ~onvenl.Qt guide for this· frequently 
referenced condition. Along the right side of the 
chart;. the reciprocal_quare root of the density 
ratio Is given to provide a means of computing true 
alrspte;d at any altitude from thecal\brateq airspeed. 
At the bottom of the chart there are two scales to 
facilitate the conversion oleUher Fahrenheit tem­
peratures to Centlgrll'\e or. of Centigrade tempera-

.,tures to Fahrenheit •. The Density Altitude Chari 

. ShOws the'denslty altitude for standard and non"lan­
dard atmo~pherlc collClltions. DenSity al~ltuM is an 
el'presslon of the density of the air In terms of heigl11 
above sea level.; hence, the less dense the air, the 

,higher the ... densl~y altitude. For standard COnditio". 
of tem. pe.rature and pressure, density altitude Is thc ~ 
same as press!!re al~ltude. As temperature In, , 
creases, Ilbove standard for any altitude, the density 
altitude will a1llOincrease to values higher tlmn, ' 
pressure altitude. Helicopter pilots are vitally con­
cerned with. da"slty altitude and Its relation to the 
performance of the helicopter. A high density l'ItI­
tude affects the pe$rmance Of helicopters. When 
density altitude Is hlgh, less 11ft Is developed by the 
rotor blades for any given power scttings than stan-



rl"rd ('onditions. As density altitude increases. usc-
, I'ui load Illust be decreased. Each takeoff and landinl: 

llIust b~ scp;lralely evaluated as density altitude may 
(·hal\l~f.! t:ol1sidcl'auly in a short period of time. Fi~~-
111'(' A-I expresses density altllude In terms of pres­
"111'(' allitndp and tempel·alure. An ellample of the 
usp of the density altitude chart Is contained on the 
ehal'l. 

EXAMPLE PROBLEM FOR USE OF DENSITY 

ALTITUDE CHART. 

Determine the density altitude when the ambient 
temperature is 200C (6SOF) and the pressure altl­
tud" is 2000 feet. 

1. Enter the chari at 200C. 

2. From the temperature line, move vertically 
to intersect the 2000 foot pressure .altltude 
line. 

3. From the 2000 foot pressure altitude line, 
move 'horizontally to the left to the density 
altitude line. Density altitude Is 3000 feet. 

AIRSPEED CALffiRATION CHADT. 

An airspeed calibration chart (figure A-2) Is pro­
vided to supply the correction required to determine 
calibrated airspeed (CAS). Indicated airspeed (JAS), 
as read from the instrument and corrected for in­
strument error plus or minus installation correction, 
equals calibrated airspeed (CAS). Because of the 
speed range through which the helicopter operates, 
compressibility corrections to airspeed are negligi­
ble and were intentionally omitted. 

TRUE AIRSPEED CORRECTION. 

True airspeed (TAS) is obtained by multiplying CAS 
by the conversion facto~ .,...r. sllOwn In figure A-I 
for the dellsity altitude at which the CAS reading is 
taken. 
EXAMPLE: The helicopter Is cruising In level 
flight at 2000 leet pressure altitude at an lAS of 80 
knots. The OAT is 4oDe. Find CAS and TAS. 
SOLUTION: Enter figure A-2 at the bottom 01 the 
80 Kt line and move vertically until the line marked 
level flight i.sintersected •. From this point move 

I horizontally to the left to a CAS of 83 kts •. Enter. 
the density altitude chart (figure A-I) M the bottom 
at 4.00C and movevertlc\\Uy untilthellnllmark;ed 
2000 leet pressure altitude Is re~hf!\l.. !i'roject 
hori~ontally to the right and. read .....,..·equals l. 08. 

I Multiply CAS x v+ ·to obtain TAS, or8~ k!sx Loa 
equals 89. 6kts TAS. ThiS Is the true airspeed. 

POWER AVAILABLE CHAR[S. 

The power avaltaille charts. (figures .A"3throllgh 
A-5) are based on a specification engine. Each 
chart is based ona selected power. Figure A-S Is 
based on maxImum power and figure A-4 on millt.ary 
power while ligureA~5 I~ based on maximum con­
tinuous power. Various atmospheric factors, such 
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as temperature and pressure altitude, ha Vl' an d­
feet on the capability of th" engine to produl'" i",WI'1" 
The power available charts define pow"r .and 101''111(' 

output as a function of pressure 'aUilucl" and t,(>I11I>(')'a 

tur~. 

CAUTION 

The power output capability of the engine call 
exceed the structural limit of the transmis­
sion under certain conditions. Therefore. 
the power limitations in Seotlon V should be 
observed to prevent exceeding the power 
limitati.,. Imposed by the transmission. 
'These limitations are also shown on the 
charts. 

EXAMPLE .PROBLEM FOR .USE OF POWER 

AVAILABLE CHARTS. 

The power av.allable charts are tllustrated in the 
same manner; therefore, figure A-3, Power A,lail­
able - Maximum Power - 5 Minute Limit-Estimated 
Torque Available, is used to illustrate the ('xamplc 

. problem. 

Given: -
OAt 

Pressure Altitude 3000 feet 

19,535 rpm NI/I03% Nr 

Determlne~ 

TorqUe available at maximum power. 

Solution: (Refer to figure A - 3.) 

1. Enter ehart at I50 C OAT. 

2. Move vertically up I50C OAT line to 3000 feet 
pressure altitude. , 

3. From tills Intersection, move horlzontall.! to 
the 19, 535 rpm Nf/103% Nr line. 

4. From this pOint, move vertlcaUy. downwa I'd 
to the indicated to~que scalE> and rend 93";, 
torque. 

HO,SEpgWV VB TORQUE CHART. 

The Horsepcjwer Vs Torque Chart (figure A- 6) de- ' 
fines the' englne horsepower vealized at an indicated 
torque and power turbine speed (Nf). To use the 
chart: enter Ihechart at the given Indicated torque 
and move vertically to the selected power turbine 
.slIeed (Nf) line. From this p(llnt mOve horlzbntaUy 
left to oiltaInthe englne horsepower. It should be 
noted that at a constant torque, as power turbine 
speed (Nf) Increases, engine horsepower also in-
~I'eas~.. . 

Ch')I1!':I' 2 A- 3 
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I':XAMPLE PHOBLEM FOR USE OF TORQUE VS 

HOHSEPOWER CHART. 

Til rquI' 

Power Turbine Speed 

Determine: 

Horsepower per ellglile. 

87.5% Q 

100%,Nf 

Solulion: (Refer to figure A~6.) 

1. Enler ('hart at 87.5% Q. 

2, Move vertjc;.lly up to' Intersection of'loo% Nf 
curve. 

3, F rom this intersection move horlZontaUyto 
the horsepower scale and read 1060 horsl'­
power. 

TOHQUE VS FUEL FLOW CHART. 

Tho Torque Va Fuel Flow Chart (figure A-7) pro­
vid,'s the means lor computing fuel conslUllptionfor 
a selected altitude and power rating. Data given Is 
for specification engine. To find the f"el flow In 
pounds per hour for One engine, enter thechart'at 
the indkated torque (or shaft hor.apower) on the, 
hottom scale and proceed vertically to the proper 
altitude line. From this point of Intel'8ection mcive 
horizontally left to the scale and read the fu~lfloWln 
pounds pel' hour. 

EXAMPLE PROBLEM FOR USE OFTOR9UE VS 

FUEL FLOW CHART. 

TOl'quc &7.5% Q 

Pressure Altitude Sea Level 

Determine: 

Fuel flow per engine. 

Solution: (Refer to figure A-6.) 

1. Enter chart at 87.5% Q. 

2. Move vertically up to the Inter8eCuonof tile' 
sea level altitude curve. 

3. From thl~ Intersection move b,orlZllntal4' ,to 
the fuel flow ~urveand read a "'&1 flow of 
680 pounds per hour per engine. 

TAKE:OFF CffARTS. 

MAXIMUM GROSS WEIGHT FOR VERTICAltCltp.!B­

TAKEOFF OUT o.F GROUND EFFECT. 

Tho maximum 'gross weight for Vertical Clhrib Tal!;e­
off Oui of Ground Effect (figure A-8) Indlca.tes'the 

A-4 

maximum takeoff gross weight for two engine Op"l'­
atiOn at maximum power. The maximum takeoff 
gross weight may be determined for various com­
binat�ons of pressure altitudes, temperatures and 
headwinds, as llmlted by' rate·of-cllmb at maximum 
power (100% Nfl and transmission limits. 

Exam~le Problem For Use Of Maximum Gross ' 
Weigh For Vertical cumb TakeoH OUt of Ground 
titre!. 

Given: 

'Pre$Sure Altitude 5800 feet 

Temperature nOc 

Vertical Rate-of-Cllmb 100 FT /MIN. 

Headwind 10 knots 

Determine: 

Maximum takeoff groBS weight out of ground efleet. 

Solution: (Refer to figure A-a.) 

1. Enter the chart at 5'800 feet pressure altlt~de. 
(Point A). 

• 2. Move horlz()Dtalty acro~s the 5800 fee! pres-
, aure altitude line to Intersection of 150 C line. 

(Pain! B)o . 

3. Fromthls Intersection move vertically down­
ward to zero vertical rate-of-climb. (Point 
C). Then follo'Ntheslope of the vertical 
rate-of-cllmb Influence lines to 100 feet per 
minute. (Pollit D),/" 

4. P'rom the 100FT/MIN; point move vertically 
downward toze"! headwind (Point 'E) and fol­
low the slope of 'tile headWind Influence lines to 
a 10 knot head~. (POint F). 

5,. From the '~Oknot'beadwilld move vertically 
dOWnWudtO'thellrOellwetght Bcale and read 
, 177$0 'POuilds. , ' " ' 

SING):.E ENGmE TAiKEOFF AT VARIOUS AIRSPEEDS 

CHAB'£" 
Tile' SUlgle';J!l~UI!I TaIWotf Chart (figure A -9) indl­
catesthehelllw\nd nea ... a.q to take off with one en­
gine' bjje!atllig for variOus combinations of gross 

'Welght'Mld (lute Ide air temperature. 

ABILITY TO MAINTAIN FtJGHT WITH ONE 

EN9Ri!i"ma VAIlIOUS AWSPEEDS.' 

The ability 'to malntaln flight 'with one engine fOr 
various airspeeds cha,t (figure A-IO) indicates the 

, , airspeed required to malntalnflight with one engine 
operating forvar1OU8, combinations of gross weighl 
and outside air temperature. 



HEIGHT VELOCITY DIAGRAMS. 

The height velocity diagrams (figures A·11, 1,.12, 
and A -13) are plots of minimum height and airspeed 
combinations required for continued flight and safe 
iariding after single engine failure and safe landing 
after dual engine failure, respectively. The single 
engine height velocity capabilities In the low speed 
range are a function of power remaining In the oper­
ating engine, density altitude, and weight. In the 
high speed range,these height velocity capabilltles 
are less affected by power remaining, den'tty alti­
tude, and weight. 

MINIMUM HEIGHT FOR CONTINUED FLIGHT 
AFTER SINGLE ENGINE FAILURE DIAGRAM. 

This diagram (figure 1,-11) provides a means of de­
lermining minimum height and airspeed comblna· 
tions tha I will permit continued fIIg!)t after failure 
of one engine. The factors governing this deter· 
minatlon are alrspe\!d, altitude, temperature, 
and weight. The following are different varlatiOlls 
In use of this diagram. 

Example Problem No.1 

~ 

Gross Weight 

Pressure Altitude 

17000 pounda 

o feet 

Outside Air Temperature 400e 

Determine: 

Whelher or not flight can be continued. 

Solution: 

I. Enter diagram (figure A -11) at 0 teet preslrure 
altitude •. 

2. Move horizonlally to an OAT of 4ooe. 

3. From Ihls point move down vertICally to the 
maximum allowable gross weight of 15500 
pounds. 

4. The maximum allowable temperature for con­
tinued fltght at 17000 pounds Is 330e; there­
fore, a landing Is rl!Qlllred. 

Example Problem No.2 

Given: 

Gross Weight 180oopounda 

Pressure Altitude 1000 feet 

O)Itside Air Tempe .... 
ture aaoe 

Determine: 

Whether or not flight can be continued. 

T.O. IH-3(C)B-I 

Solution: 

1. Enter diagram (figure A-11) at 1000 fect 
pressure altitude. 

2, Move horizontally to an OAT of 24°C. 

3. At this POint, move down vertically 10 Uw 
maximum allowable gross weighl of 18000 
pounds. 

4. Since the maximum allowable gross w"l~ht 
eCjuallllhe actual gross weight, continued 
flight UI possible. 

5. Move to the continued flight curV<' and pkk up 
the Une labeled ANY WEIGHT to find Ihe min­
imum height and airspeed combinations >II 
which flight may be continued. 

Example Problem No.3 

~ 

Gross Weight 

Pressure Alt1tnde 

17000 pounds 

o feel 

Outelde All' Tempera-
ture 220 C 

Determine: 

Whether or not flight can be continued. 

aolutlon: 
., 

1. Enter the diagram (figure A-11) al 0 foel 
pressure altitude. ' 

·2. Move horlzonlally to an OAT of 22"C. 

3. At this point, move down vertically 1011.10 
maxlmlim allowable gross weillhl of 19000 
pound.. This indicates f1ighi rU'!y lJo contin-
ued. . 

4. Since the maximum allowable groRs weighl is 
2000 pounds more than the actual grosR weif(ht, I 
move to the continued fUght CUI've and usc tlw 

. line laheled·2000 pounds. The minimum 
height and airspeed combinations at which 
flight may be continued are delermlned from 
thla curve. 

Example Problem No.4 

Q!!!!!:. 

Gross Weight 17000 pounds 

Pressure Altltudfl. 1000 J eet . 

Outside Ajr T4!mperatUi'e 219<:: 

Height at wbich helicopter 50 feel 
mlistbe flOwn 

Chan~" 2 A-"> 
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Ddermlne: 

Minimum airspeed required for continued flight 
at 50 feet. 

Solution: 

1. Enter diagram '(flgure A-U) at 1000 feet 
pressure altitude. 

2. Move horizontally to an OAT of 210 C. 

3. At this point, move down Vertically to arrive at 
a maximum allowable gross Weight of 18500 
pounds. This Indicates continued flight Is pos­
sible. 

4. Since the maximum allowable gross. weight Is 
1500 pounds more than the actual gross weight, 
move to the continued flight curve and pick up 
the point at -11i00 pounds and 50 feet. 

5. From this point move down vertically to the, 
minimum airspeed of 26 knots CAS for con~ 
tlnued llight at 50 feet. 

MINIMUM HEIGHT FOR SAFE LANDING AFTER 
SINGLE ENGINE FAn..URE DIAGRAM. 

The minimum height for safe landing after Single 
engine failure diagram (figure A -12) should be used 
to determine the ability to safely land following sin­
gle engine failure. The chart Is based on flight test 
data acquired under the following conditions: A 
hard prepared surface runway. was used for a landing 
area. The pilot reaction time for a collective pitch 
change was 0.5 seconds. The low speed avoid areas 
for either 17000 pounds.st 400 C or 17000 pounds at 
150 C are approximated areas; These areas' should 
be recognized as regions where a recovery and 
landing after Single engine. failure could result In 
damage to the helicopter. When operating outside 
of the avoid areas, a landing Is posslble.WlthOut 
dsmageto the helicopter. The high speed avoid area 
should be avoided as there 'Is Insufficient. maneuver- . 
Ing altitude to establish single engine flight. 
Landings within this area should be avoided to pre­
vent excee(Jing the structural limits. 

MIMIMUM HEIGHT FOR SAFE LANDING AFTER 
DUAL ENGINE FAn..URE DWiRAM. '. 

The mini mum height for a safe landing after dual 
engine failure diagram (figure A-13) should be used 
to determine the ability to safely land following. '. 
dual engine failure. The conditions lipon which. this 
Information was compiled are as follows: A hard 
prepared surface runway was used as a: landing 
area. The pilot reaction time for a collectlv.epltch 
change was 1. 5 seconds. The airspeed and alti­
tude comblnatloilsabove 135 knots are extrapolated 
based on flight test experience, allowing for recov­
ery from blade stall and the ability to exchange .... lr­
speed for altitude before entering the approach path. 

A -6 Challge 2 

HOVERINQ CHARTS.,., 

The Hovering Charts (figure A_l4through A -I 7) 
provide Information tod!ltermlne·~e mllXih\um gross 
weights anl!' tor,que .requlred to hOver In ground ef," 
fect at 10 leet wheel clearal1ce and to hOver out of , 
ground effect, . . 

~IMU~GROSSM:iGHT TO HOVE~CHARTS. 
The Maxlt\lWn Gross Weight To Hover Chat:tS (fig. 
ures A ·14: a(ld A -HI) Indicate the maximum g~oas 
weight at "hlch the helicopter can be hO.vered at 
10 feet wheel clearance and out of ground effect with 
variOUS, C:drnbinatiOl1S' o( preSSl,lre altitude,. tempefa­
ture,'and heatbvlnd. WInd:veloclties increase the 
maximum gross weight due to Increased efficiency 
of the rotOr In forward flight. 

Example t';oblemFor yseOfMaxlmum Gross 
Weight. Fgr:Hoverlng. Chart,· . 

Both Maxtmum Gross Weight To Hqver Charts are 
used In the same manner. For illustrative pur­
poses, the Maxlmum'Gross Weight To Hover Out of 
Ground Iilffect Chart (figure A-16) Is used •. 

.~ 

PressUl18 Altitude 

TemperlLture 

Headwind 

Determ1nf: 

4400 feet· 

·11 knots 

MaxImum Gross Weight to Hover at MUitary 
Power + Out of Ground Effect 

Solution:: (Refer to figure A-16.) 

;. ~. Enier chart at 4400 feet pressure ,altitude. 

2. MJve h. orlza .. ntally acrolllJ 4400 foot .pressure 
alt~tude line to intersection of 350 C line. 

'. "''<'" . 

3. Frbm:thts:mterseetlon,m.Q~ vlil't1cJlllY down­
ward to zero headwind line. 

4' .. Frbm ;zero· ,headwind . line· follow the .slope of 
·'~"h.adwind WluenceJ lines to a, 11. knot 
he~wlnd...,', . J' . ".; " .. 

5. From this point mov~ vertlcallv;lownward to th, gross weight scllle and read 16250 pounds. 
i 

INDICA 'ED:'rO 

The Indi ated Torque Required to' Hover Charts 
(figuresiA-15 and A-17) Indicate the torque required 
to hove~ within 10 feet ,wheel clearance and out of 
ground .,.ect at various density altitude, gross 
weight, and headwind factors. , 

I 



, Example Problem For Use Of Indicated Torgue 
ReqUired To Hover Chart. 

All Indicated Torque Required to Hover Charts are 
used in the same manner, For i,llustratlve purpolles, 
the Indicated Torque Required to Hover Out of 
Ground Effect Chari (figure A-I?) is used. 

~ 

Gross Weight 

Density Altitude 

Headwind 

Determine: 

Torque required to hover. 

16500 pounds 

2000 feet 

5 knots 

Solullon: (Refer to figure A-17.) 

1. Enter chart at 16500 gross weight. 

2. Move horizontally to Intersection of 2000 feet 
density altitude line. 

3. From this Intersection move vertically down· 
ward to zero headwind line, ' 

4. From zero headwind line follOw thiHj~of 
the headwind Influence lines to a 5 kiIOt:~'!i,llil. 
wind. ' ' , "',',',' 

5. From this point movevertiCai44tb thetcirqujl 
scale and read 72.5% Q. " 

SLIMB CHARTS. 

The cllinb charts for normal and mUltary powe .. 
(figures A-18 and A-19) areca1cuIatedfordual and 
single engine operation respectively. The charts 
provide climb performance with two external storea 
and Include 45 pounds (22. 5poun~s single encine) 
of fuel on a 150 C standard day consumed for warm­
up a,nd takeoff. The climb speed schedule indicated 
on the charts should be used In order to realize the 
values obtained from the charts. Rate-of.climb Is 
based on normal and military power at certain tem­
peratures for various gross weights and altitude 
conditions. Also shown are the time of climb and 
the fuel consumed In climbing from sea level to 
vario'ls altitudes at various temperatures. A stan·', 
dard temperature correction table is provided to 
show the variation In temperature from sea leVel to 
12000 feet pressure altitude. ' 

Given: 

Gross Weight 
';1'1:,.':\. 

17500 poundl., 
, / 330 C ,'" Sea Level Temperature 

Temperature at 4000 feet 251>C 

Climb from SL to 4000 feet pressure altitude. 

Determine: (See figure A ·18.) 

Time 

Distance 

Fuel Consumed for Climbing 

Rate-of-Climb at 4000 feet 

Rate-of·CUmb at SL 

Solution: 

T.O. lH-3(C)B-l 

1. Enter chart at 17500 pounds gross weight and 
proceed vertlcal1y to 4000 feet pressure alti­
tude. 

2. At this point, move horizontally to the left to 
the base line of the temperature deviation 
scale. 

3. At 4000 feet the standard OAT equals +70C 
(read from standard teinperature correction 
table). The devtatlon from standard tempera· 
ture Is +250 C-(+70C) ,,+lSOC. 

4. FollOW the time Influence line to +lsDc. At 
'cW8po~t move ho,rlzontally to the left and 
'~ 4. 5 minutes . 
.. '_,\~~'-'/rjj ,.- _., ' 

5. ~U~Jitlne distance of ... 5 nautical miles by 
njjlvlng to the next scale and follow steps 1 
~u4. ' 

, 6. ~termlne fuel consumed for climb of 130 
, P9,tunds,' ,bY mOVing to the next scale and follOW 

stpps 1 thru 4. • , 

7; D~termlne rate-of~IImb at4000 feet of 840 
l' fpju by ,moving to the next scale and follow 

st!!PS 1 thru 4. 

8. OI\termlne rate·of-cllmb of .1070fpm at SL In I 
thl! same manner as for 4000 feet bUt use zero 
altitude (SL). The temperature devtatlon at SL 
is +3SoC _ (+150 C) D +180 C. 

!SERVICE CEILING CHARTS, 

, iThe Service Ceiling Charts (flguree A.20 and A·21) 
Ishow the highest altitudes at Which the helicopter 
'lias a rate-of-climb Of 100 'feet 'per mlliute at best 
,rate-of. climb speed at the speclfic,grols weight, 
OAT, and power setting (Normal or Military). 
iThese ceilings are shown,.lfor- botih"tviin encine opera­
:tlon (figure A-20)aiId single engine operation (figure 
IA.21). Since ceilings are affected by the power reo 
iq\llred by the rotOr' ',stems, which Is a function of 

, ,gross weight, altitude and temperature, as well as 
power avanable from the encine, which is a function 
'of aIUtudeand temperature, ceilings can be vari"d, 
either raised or lowered, for a given set 'of am· 
blent conditions by controlling the gross weight to 
obtain reasonabl, enroute terrain clearances. 

Change 2 A.7 
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EXAMPLE PROBLEM FOR USE OF SERY!!fE 
CEILING CHART. 

GIv@n: 

Gross Weight 

Outside Temperature 

Determine: 

Service ceilings. 

Solution: (Refer to figure A-20.) 

17000 pounds 

400 C OAT 

1. Enter. chart at a gr088welght of 17000 pounds. 

2. Move vertically to intersect the outside tem­
perature Une of 400 C. 

3. Then move h<)rlzontally to the PressurelllUtude 
scale and read service ceilings of ~OOO filet for 
normal power. and 11200 fl!et for m\litl'-ry 
power two engines operating. 

RANGE CHARTS. 

The range chlU'ts (figures A.-22; A-23, ,snd.A,24) 
graphically Illustrate thecrl\IlIe Pl'rfQrma.nce of the 
helicopter. The ch'lrts present fllel now.ln poun48 
per hour at various preSSure altitudes. T!lecall. 
brated, indicated airspeeds. andappr<)l\lmate tol'Cllle 
are presented I\t various dlllll\lty altitudes. TwQ 
$eparate charts are presented for dual engine Opel'll­
tlon. The mllXlmum range Chart I'rovldes fUel cpn. 
sumption, airspeed, andt<)rque vlllues that will yield 
the greatest range. The mllXlmum contln11Ous range 
chlU't provides the same data. However, with the 
higher alrsp.e~,~s a corresponding decrease In range 
results. A. mlU(1mum range chl\S't for single. engine . 
<:>peratlon Is provided so thRt optlmllm range may be 
determined. . . 

Gross Weight 

Cruise Altitude , . 

OAT at Cruise Altitude 

Density Altitude 
(Density Altlt)lde Chart 
Figure A.l) 

FIIelQllanttty 

Determine: . 

Maximum R'lngc. 

A.a Chan~'" ~ 

17500 PQ)lnds . 

2000 i~et tWes8;n.Il 
altitude 

2000 

3000 feet 

4400 pounds . 

Soiution: (~efcr to figure A-~2) 

Initial Gross Weight 17500 pounds 

Fuel for Warmup and 
Climb (From CUmb 
Chart Figure A.-18) 75 pounds 

Initial Cruise Gross 
17500 Ibs - 75 lbs Weight 
= 17425 pounds 

Initial FIIel 4400 PO\ll\d8 

Warm\IP an<ITakeoff -75 pounds" 

Reserve _440 pounds 

FIIel for Cruise 3885 poun<ls 

Landing Gross Weight (17425 -3885) .lbs 
= 13450 lbs 

Average Cruise Gross 17425 _ 3885 " 15483 
Weight pounds ,.. 

1. Enter Chart at 15483 pounds average gros. 
we,ght.Pr!,ceed verticallY. to 2000 feet pres­
sure altitude. A.t, thiS polnt.move horizontally 
to the left and reQl! average fuel consumption 
lIf lOO8!m1/hr. 

2. . At thl~ 'Ilro.~ weight proceed v~riicanY to 3000 
felit density altitude on speed scale. At this 
pol.nt move horizontally to l\ltt and read 123 J(N 
oAs. (122 J(N lAS). ... . 

3. AgMIl proceed vertically at this gross weight 
to 3000 feet density altitude on the ,torque 
scalI!. . At. this point move horl~onta!.1y .to the 
left and read approximate torque 59%: 
" 4. From .the denslty.altltude. chlU't figure A.-I, 
obtaln the alrslleed conection factor at 3000 
·fe~t \lenslty.altl~e which Is " 1.045. 

M~~.SlClIl, l'lm.· e= Cruise' Fuel o;J.W.= 3. 85 hOul;'~. 
, . '.. , .. AverageFllel 1<m 
" ' , C9nsl1mptlO!l . 

:,,'., ":'.;,':' ,;' _:," 

TA$,~1,128 l\ 1,O~5~ i~8.6 J(N 

aw'; ,,<128. ~~. ~.'~5 =495 Na. t,U. 

5., IT!I~tlll1~,iliIf, range;, P.n average ell,eed of 122 
knots lAS .hould be mllintained with an approxi-

I 

mate torque of 59 percent. . ~ 

6. FO~~I~~ the same logic to obtaln Inltll\i ~., , 
final values of speed and torque USing the 
Initial gross weight of 17425 pounds and the 
landing ,gross weight of 13540 pounds. 

MAXIMRM ENDURANCE CHARTS. 
Tile endllrance charts (figures A- 25 and A-26) are 
presented .In the same format as the range charts. 



The charts grap!)1cally illustrate the. maxtmumflight 
time allowable with a given ampunt of fuel. The 
charts Present fuel flOW In po~s per hour at varl. 
ous pressure altitudes. The calibrated sUrspeed, 
iildicated airspeed. and approximate torque req¢red 
are presented at various density altitu4es. There 
are two charts, onf1 for dual engine operation and 
one for single engine operatloJ1, 

Given: 
~ 

Gross Weight 15500 pou\1ds 

Cruise Altitude 1000 teet Presllll1'e 
altltud, 

OAT at OrUtse Alttt\lde . 1 'to C 

Density Altttu4e 1500 feet 

Fuel Rema!ning 2000 pOUIIds 

Duermlnej 

Ma,ximllm ttme ltell,eopter can .l'ellla.111inthe all' be~ 
fQl'\! the tuel low level warning Ught illuminates, If 
the landing ill delayed upon return to ~1I.~ler. 

I SllluUon:. (~!er taUgure A.2S) 

Fuel for Endufance = 2000 Ibll.600 lbe. (t.Qw l,.iwel 
300 Ibe/tank) " 1400lbs. 
GWEndo! . 
Endurance" (15500 • 1400) 1l1li .. 14100 1l1li 

I i\verage G W = 15500- 1400 ~ 14800 "'s 
'"'"2" 

I 

1. Entllr chart at 14000 poun\ls averllJe gr()J~ 
weight. Proceed vertica1ly to ~OC!O feet pres. 
sure altitude. . 

2. At this point move hor~ontallY to the l~t ~ 
read. averllge tuel cOllllumptionof.7S01bs/br. 

3. l'roceed vertlcall;y at the l18n)e grOll. Weight 
to 1500 feet dellllity altitude on tile speed 
scale. 

4. At this point, move horizontall;yto the ·l~and 
read ,airspeed of 58 knots. lAS. (lla knClts<;:AS). 

5. Again Proceflll verUca1lyto 15001eet dellllity 
aititudeOI\ the torque 8cale. and r.ad ap"ro~l­
mate to;rqlle of 311 perCellt. 

Endlll'ance 

Time .. Endurance FtW'" M22:" 1. 87 hQur~ 
Averllge FiI; . '. ""'IW ' . 
COllllllmpttOI\ 

Average A1rlllc'eed .. ~O knQts IA$ 

Averllge Torque .. 36 Ilel"cent 

T. o. lIi-3(C)IH 

HOYERING ENDURANCE CHART. 

The hovering endurance chart (filPU'e A-a7) grapbical­
Iy Ulusuates the m~lmum time. available for hover­
Ing at a givlln amount of fuel. The chart Presel)ts 

. fuelcQltllumptton at various pressll1'e altttudes; also 
the Indicated airspeed, calibrated airspeed, and ap­
prOXimate torque required at various dellllity alti­
tudes. 

EXAr:!P~E PROBLEM. 

9lV8n: 

GrOlls Weight 17500 pounds 

Pressure Altitude Bea Level 

OAT at Sea Level 30°C 

o.nsity Altitude 1000 feet 

~ermtne: 

Maximum time for hovering. 

Solution: (~fer to figure A-27) 

InItialGW 17500 pounds 

, Wa;rm·up and Climb 
Fuel (From Climb 
Chart FllPU'eA-10) 65 pounds 

G W at start of 
E;/ldll1'ance " 17500 Ibs - 65 Ibs ,,17435 po~nds 

Ipltlal Fuel 

Warmup and Climb 

ReServe (10%) 

4780 pounds 

-65 pounds 

-476 pounds 

Fuel for Endurance ..... 7110 1b8 - 541 !bs .. 4219 
PQIInda . 

G W at End of . 
Endurance .. 17435 Ibs - 42191bs s 13218 pounds 

,Averale G W " 17435 -~. 15326 pounds 

t. Enter chart at 15326, pounds average gross . 
weight. Proceed vertically to sea level pres-

. sure altltllde. At thi8POint, move horizontally 
. to the left and read ave1'llge fuel cOllllumption 
of 1120 Ibs/hr. , 

,2; Following the aame IlrQs.welght, proceed 
vertically to 1800 feet density altitude on the 
torque soaleand read 67.5 percent approxi­
mats torque. 

Change 2 A-9 
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Hovering Endurance . 

Time = Endurance luel = 4219 = 3 •. 76 hours 
Average Fuel IT2li . 
Consumption 

Average Torque = 67. 5% 

Zero Airspeed 

!..ANDING DISTANCE CHARTS, 

The landing distance charts (figures A-2S and A-29) 
'. Include the power· off totailanding distance to clear 
. a 50 foot obstacle and tile power-oft landing distance 
ground roll at various gross weight, altltucje, head­
wind, and temperature conditions. Normal./lOWer. 
on landings wUllJe approximately 10 to. 15 percent 
less than the distance shown on the charts. With 
gross weight, altitude, and temperature CQnditions 
where hovering Out of grOlind effect iSjlQ/IsilJle, 
vertical descents can be made. 

CAUTIOY 

Caution should be obsened when .operatlng 
at low altitude with ~ero or IQW forward alr­
spe'ed as a satisfactQry autorotative, tlare 
could not be accolIIPlished before ground . 
cQntact. 

EXAMPLE PROBLEMS FOR THE USE OF ~ 
DISTANCE CHARTS. . '. 

Example NQ. 1: 

Given; 

Gross Weight 

Pressure Altitude 

OAT 

Headwind 

Determine; 

16000 pounds 

3000 fest 

4. 40C 

10 knots 

Total landing distance required to land clearing a 
50 foot obstacle. 

Soluilon; 

1. Enter the chart (figure A·2S) at anoATot. 4; 4°c;: . 
(40tlF) (point A). . 

2. FrQm point A, proceed vertically to a pressure 
altitude of 3000 feet (point B). 

3. . From point S, proceed horlzontalJy to a grQ" 
weight of 16000 pounds (point C). 

4. Frolll point C, proceecl downward to the O.lmot 
headwind line (Point D). . , 

. 5 •. From point 0, mOVe parallel to the headwind 
Influence line to 10 knot. (point E). 

6. From point .E, move downw~d to tile total dis. 
tance. at polnt.lS. For the coU;dl.tions of tile ex· 
ample, the total landing di.tance woul.!! be 325 
feet as read at point F. 

A-I0 

: Example No.2 

Given; 

Gross Weight· 

. Pressure Altitude 

OAT 

Headwind 

DetermJne;, . . 
Ground roll landing distance.' 

Solution; 

, ., 
16000 po"nds 

10 knots 

I. Enter the 'chari (figure A-29) at an OAT of 
4;40C (40tlF) (point A).: . 

., ':2 •. ', .:From point A, proceed vertically toa pressure 
allttudeof 3000 feet (point B). . 

3. From point~, proceed horizontalJy to a gross 
weight of 16000 poundS (POInt C). . . 

4. From point C, proceed downward to the O·knot 
headwind line (point D). 

5. Fi'om point 0, move parallel to the headwind 
IlIfluence line to 10 knots (point E). 

6. From point E, move downward to the grOllncl 
rOll dlstan(le (point F). '. For ,the conditiol\8 of 
tI\~ 8i/IlUnple, the IP'QQDd It'oll di8taDce woUld be 
1*0 £-.118 rell.(j at \?oint 1". . 

INSTRUCTISNS FOR COW'LETIN9 TAKEOFF &p. ~ 
hNWlNG,DATA cM'?' , 
The Takeoff and Landing Data Clir'd should be com. 
pleted by the pilot prior to takeoff and landing. It 
Is accomplished .118· follows; 

1. Fill ili'the elevation of the takeoff and landing 
fields. 

·2.· 11111 ill, the pressul'ealtitude, the frlleair tem­
perature, and wind of the fields .of takeoff and 
~~. 

3.t!if8~~:rtJ!~I~n::::~::~!f.ct~:e;hell~ 
, c;ppter.rtQ",ds (T.,O. Uf~lB-40), the actual 011 
. I!!ld. equlpmentweight,:.tll!tc!::!IW Weislit. and the 
fUel weight.' .' . ' .. 

4 •. '~liter ~emllldmum available torque 118 obtained 
".' ftolll'thepoweravalillble chari (flsure A-4). 

• j" , 'j, - " ' . '- ' 

. ,5. Djrtermlne the torque required from tile torque 
;,;equired to hover cllarts (figurll. 'A" 15 and 
"--17). . . . . 

EXAMmLE PROBLEM FOR USE OF THE TOLD 
CARD MISSION PL@NlNG. '. '. ..' '. 

Fly a maximum range mission at 2000 feet pres­
sure altitude with three crewmembers and two 
obsenel's. 



Given: -. 
Basic Weight 
Pilot, Copilot, and Flight Engineer 
011 
Two Observers 
Miscellaneous 

Takeot! - Field Eleva!l.QII 
PressurCl Altitude 
FAT 
Wind 

Landing. Field Elevation 
Pressure Altitude 
FAT 
WIIld 

Determine: 

11870 
·645 

63 
500 
~ 
11m 

4! -w:2 

Power availabll' for takeoff a,nd la,ndlng; 
Power required to hover In ground et!ect for tali;eoff 
and landing. 

Solution: 

For takeoff (J.nd the eetl.matedtOrqlleaValkble. to be 
~ Vse Mtiltary PQWer Ghart (FI~e:A.4). 

For takeoff lind tile torqq:' \Ie r uiredtoi~er III 
ground et!ect at 19100 p '. grOS •... w.lf;ht to bil 
80. 5%. Vse aovering . FtgureA .. 15) •. 

'.' ; 

Use Climb chart (Figure A~~8)to~lld: 

Time to climb 
Distance covered 
ClIinb fuel 
Rate-of-cllmb . 
CII~b speed 

2ni1l1uieet . 
2. 5.nalltloaj. miles 
lQO ppunds 

. 975 relit per ~lIute 
69 JAB .. 

Normal Gross Welf;!It 
Normal Gross Welf;ht I.88s Fuel 
Fuel 

. Ullusable Fuel 
Usable Fuel 
Reserve 10% 
Fuel Available for Mission 
Warmup, Takeoff, .and Climb Fuel 
Fuel Available tor Cruise 
OIIe Halt Cruil!e F.uel 

111100 

"lim 
"'riH 

.546 
'"'1m 
ii~g 
2406 

T. O .. lH-3(C)B-l 

Normal Gross Weight I.e88 FUIlI 
Unusable Fuel 
ReserVe 10% 
One Halt Cruise Fuel 
Average Cruise Gross Weight 

13578 
63 

546 
2406 

"i65ii3 

Use Density Altitude Chart (Figure A-I) to convert 
a pressure altitude of 2000 feet with a temperature 
of 22°c to 3200 feel density altitude. Observe T AS 

I . 
conversion factor Fa) 1. 0475 on right side of chart. 

Use the Range Chart (Figure A-22) and the average 
cruise gross weight .of 16593 to find: 

Fuel consumption 

CAS 

1020 pounds per hour 

123 

IA$ 
TOl.'que. 

I 
CASxr. 
123 x 1.0475 

Fuel tor cruise 
Fuel consumption 

Cruise time 

Cruise TAS 

Rallge 

122 

60. 5 

= 
= 

= 

= 

= 

NorlllSl GrOSI! Weight I.ess Fllel 

UnusableFue1 

Reserve 10% 

Landing Weight 

TAS 

128.8 

4813 
1020 

4 + 42 

128.8 

608 

13578 
63 

546' -14187 

Far landhlj find the estimated tOl.'queavailable 
to be 96. 5%.. Use Mllltary Power Chart (Figure 
.\.4). . 

For landing flud the torque required to hover In 
~ound effect at 14187 poundsgroes well'ht to be 
47%. Use Hovering Chart (Figure A-l.5). 

.. :A.l1 
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DENSITY ALTITUDE CHART 
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Figure A-I. Density Altitude Chart 
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AIRSPEED CALIBRATION CHART FOR RIGHT AND LEFT HAND PROBE SYSTEM 

PILOT AND COPILOT'S 

DATE, 1 JUNE 1966 
TA BASIS, CONTRACTOR TeST 

fUEL GRADE, Jp·S 
DENSITY , 6.8 

Figure A-2. Airspeed Calibration for Right and Left-Hand Probe System Chart 
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MODEL:CH3B 
Dot. TE: 1 DECEMBER 1967 
Dol Tot. BASIS: ENGINE CONTRACTOR TEST 

POWER AVAILABLE 
MAXIMUM POWER 
5 MINUTE LIMIT 

ESTIMATED TORQUE AVAILABLE 

S 2074 (R2) 
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MODEL:CH3B 
DATE: 1 DECEMBER 1967 
DATA BASIS: ENGINE CONTRACTOR TEST 

POWER AVAILABLE 
MILITARY POWER 
30 MINUTE LIMIT 

ESTIMATED TORQUE AVAILABLE 

S 2075 (R2) 

ENGINE: T58-GE- 1 
FUEL GRADE: JP-4/ JP-S 
FUEL DENSITY: 6.5/ 6.8 LBS/ GAL . 



, 
MODEL,CH3B 
DATE: 1 DECEMB ", R 1967 
DATA BASIS: ENGINE CONTRACTOR TEST 

POWER AVAILABLE 
MAXIMUM CONTINUOUS POWER 

ESTIMATED TORQUE AVAILABLE 

S 20 76 (R2) 
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HORSEPOWER VS TORQUE 

DATE, I JUNE 1966 UEL GRADE : JP·5 

DATA BASIS: CONTRACTOR TEST : 6.8 LBS/ GA 

Figure A-5. Horsepower VB Torque 
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MODEL, CH·3B 
DATE, I JUN E 1966 
OAT A BASIS, E NE rnoJTD 

A-18 

INDICATED TORQUE VS FUEL FLOW 

ST ANDARD DAY 

SPECIFICATION ENGINE 
100% NI 

FLIGHT TEilllllll1 

Figure A-7. Torque vs Fuel Flow 

ENGINE, 
FUEL GRADE, JP·5 

6.8 



VERTICAL TAKE·OFF 
MAXIMUM GROSSWEIGHT FOR VERTICAL CLlMB·TAKE·OFF 

OUT OF GROUND EFFECT·MILITARY POWER 

T. O. IH-3(C)B-I 

ENGINES: (2) T58·GE·l 
FUEL GRADE : JP·5 

: 6.8 LBS/ GAL 

Figure A-8. Vertical Takeoff - Maximum Gross Weight for Vertical Climb - Takeoff Out of Ground Effect 

A- 19 



,.,~~~ 

T. O. lH-3(C)B-l 

MODEL: CH-3B 

SINGLE ENGINE TAKE-OFF 
AT VARIOUS AIRSPEEDS CHART 

ENGINE. (1) T58-GE-l 
FUEL GRADE. JP·5 

S 2080 (R2) 

DATE. 12 MARCH 1969 
DATA BASIS: FLIGHT TEST FUEL DENSITY. 6.8 LB/GAL 

I 

A-20 

MILIT ARY POWER· 19535 RPM 
SEA LEVEL 

10 FOOT WHEEL CLEARANCE 

*MAXIMUM ALLOWABLE HORSEPOWER WAS CONSIDERED TO BE 1287 SHP. 
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Figure A-9. Single Engine Takeoff at Various Airspeeds 
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MODEL: CH·3B 

ABILITY TO MAINTAIN FLIGHT WITH ONE ENGINE 
FOR VARIOUS AIRSPEEDS 

ENGINES, (1) T58·GE·l 
FUEL GRADE: JP·5 DATE: 12 MARCH 1969 

DATA BASIS: FLIGHT TEST FUEL DENSITY: 6.8 LB/GAL 
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• u 

NO GROUND EFFECT 
M1L1T ARY POWER' 

SEA LEVEL ONLY 
19535 RPM 

'MAXIMUM ALLOWABLE HORSEPOWER WAS CONSIDERED TO BE 1287 SHP. 
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Figure A-lO. Ability to Maintain Flight with One Engine for Various Airspeeds 
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MODEL.: CH·3B 
DATE: 7 MAY 1964 

MINIMUM HEIGHT FOR CONTINUED FLIGHT AFTER, 
SINGLE ENGINE FAILURE 

ENGINE: (1) T58·GE·l 
FUEL GRADE JP·5 

5 2082 (R2) 

DATA BASIS: CONTRACTOR FLIGHT TEST FUEL DENSITY 6.8 LBS/GAL, 

0-
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A-22 

on, I' 

150 
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TYPICAL ~ilNIMl HEIGHTS FOR CONTINUED FLIGHT OR SAFE 
LANDING AFTER SINGLE ENGINE FAILURE. GROSS WEIGHT 
17,000 LBS., OAT 330(;. CONTROL DELAY - NORMAL PILOT 
REACTION TIME. SEE FIGURES BELOW FOR YARIATIONS OF 
HEIGHTS WITH ALTITUDE, TEMPERATURE, AND WEIGHT. 
THE LOW SPEED AYO!~o~EA IS REDUCED OR INCREASED AT 
THE RA C I K~P,J;;,t -.: ru",,,,~ IN TEMPERATURE. 
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TO DETERMINE MINIMl)M HEIGHTS FOR CON'l'INUED'FLIGHT, ENTER WITH AMBIENT 
CONDIT IONS. DETERMINE MAXIMUM GROSS WEIGHT FOR CONTINUED'F'LIGHT.: 
MINIMUM HEIGHTS FOR THIS WEIGHT ARE SHOWN IN THE CONTINUED FLIGHTCURYE 
BELOW (UPPERMOST LINE)., IF THE HELICOPTER WEIGHT IS LESS THAN THE DETER' 
MINED MAXIMUM GROSS WEIGHT, DECREASE MINIMUM HEIGHTS TO THE LINE SHOWING 
THI!'WEIGHT DIFFERENCE· 

MINIMOM CONDITIONS' FOR CONTINUED FLT. 
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Figure A-'ll. Minimum Height for Continued Flight After Single Engine Failure 
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Figure A-12. Minimum Height for Safe Landing After Single Engine Failure 
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Figure A-1 3 . Minimum Height for Safe Landing After Two Engine Failure 


