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DEPARTMENT OF THE NAVY
OFFICE OF THE CHIEF OF NAVAL OPERATIONS
2000 NAVY PENTAGON
WASHINGTON, D.C. 20350-2000

15 October 2001

LETTER OF PROMULGATION

1. The Naval Air Training and Operating Procedures Standardization (NATOPS) Pro-
gram is a positive approach toward improving combat readiness and achieving a sub-
stantial reduction in the aircraft mishap rate. Standardization, based on professional
knowledge and experience, provides the basis for development of an efficient and sound
operational procedure. The standardization program is not planned to stifle individual
initiative, but rather to aid the commanding officer in increasing the unit’s combat poten-
tial without reducing command prestige or responsibility.

2. This manual standardizes ground and flight procedures but does not include tactical
doctrine. Compliance with the stipulated manual requirements and procedures is man-
datory except as authorized herein. In order to remain effective, NATOPS must be
dynamic and stimulate rather than suppress individual thinking. Since aviation is a con-
tinuing, progressive profession, it is both desirable and necessary that new ideas and new
techniques be expeditiously evaluated and incorporated if proven to be sound. To this
end, commanding officers of aviation units are authorized to modify procedures con-
tained herein, in accordance with the waiver provisions established by OPNAVINST
3710.7, for the purpose of assessing new ideas prior to initiating recommendations for
permanent changes. This manual is the product of the UH-3H NATOPS Conference
completed 9 June 2000, and is prepared and kept current by the users in order to achieve
maximum readiness and safety in the most efficient and economical manner. Should
conflict exist between the training and operating procedures found in this manual and
those found in other publications, this manual will govern.

3. Checklists and other pertinent extracts from this publication necessary to normal
operations and training should be made and carried for use in naval aircraft for use
therein. It is forbidden to make copies of this entire publication or major portions thereof
without specific authority of the Chief of Naval Operations.

. McCABE
ear Admiral, U.S. Navy
Director, Air Warfare
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NAVAIR 01-230HLH-1

INTERIM CHANGE SUMMARY

The following Interim Changes have been canceled or previously incorporated in this manual:

INTERIM
CHANGE REMARKS/PURPOSE
NUMBER(S)
The following Interim Changes have been incorporated in this Change/Revision:
INTERIM
CHANGE REMARKS/PURPOSE
NUMBER(S)
Interim Changes Outstanding — To be maintained by the custodian of this manual:
INTERIM
ORIGINATOR/DATE PAGES
CHANGE REMARKS/PURPOSE
NUMBER(S) (or DATE/TIME GROUP) AFFECTED
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RAAUZYUW RUENAAA0053 2961343-UUUU--RUENCGU.

ZNR UUUUU

R 231343Z OCT 02 ZYB

FM CNO WASHINGTON DC//N789J3//

TO ALL SEAKING HELICOPTER ACTIVITIES

INFO RUCTPOH/NAVOPMEDINST PENSACOLA FL//06//

RHMFIUU/NAVOPMEDINST PENSACOLA FL//06//

RHFJJBF/NAVAIRDEPOT JACKSONVILLE FL//3.3.3//

RHMFIUU/NAVAIRDEPOT JACKSONVILLE FL//3.3.3//

BT

UNCLAS //03711//

MSGID/GENADMIN/CNO WASHINGTON DC/-/OCT//

SUBJ/INTERIM CHANGES TO UH-3H - UH-3H ET AND VH-3A AIRCRAFT NATOPS

/FLIGHT PUBLICATIONS -- SAFETY OF FLIGHT//

REF/A/DOC/NAVAIR 01-230HLH-1/YMD:20000609//

REF/B/DOC/NAVAIR 01-230HLY-1/YMD:19930601//

REF/C/DOC/NAVAIR 01-230HLH-1B/YMD:20000609//

REF/D/DOC/NAVAIR 01-230HLY-1B/YMD:19930601//

REF/E/DOC/NAVAIR 01-230HLH-1F/YMD:20000609//

REF/F/DOC/NAVAIR 01-230HLY-1F/YMD:19930601//

NARR/REF A IS UH-3H AND UH-3H EXECUTIVE TRANSPORT (ET) NATOPS FLIGHT

MANUAL (NFM). REF B IS VH-3A NFM. REF C IS UH-3H/UH-3H ET PILOT'S

POCKET CHECKLIST (PPCL). REF D IS VH-3A PILOT'S/CREWMAN'S POCKET

CHECKLIST (PCPCL). REF E IS UH-3H/UH-3H ET FUNCTIONAL CHECKFLIGHT

CHECKLIST (FCFCL). REF F IS VH-3A FCFCL.//

RMKS/1. THIS IS INTERIM CHANGE (IC) NUMBER 42 TO REF A (UH-3H/UH-3H

ET NFM), IC NUMBER 14 TO REF B (VH-3A NFM), IC NUMBER 14 TO REF C

(UH-3H/UH-3H ET PPCL), IC NUMBER 1 TO REF D (VH-3A PCPCL), IC

NUMBER 2 TO REF E (UH-3H/UH-3H ET FCFCL), AND IC NUMBER 3 TO REF F

(VH-3A FCFCL) .

2. SUMMARY. ADDS CHECKS TO ENSURE THAT BRAKES AND TAILWHEEL ARE SET

AND LOCKED AS PART OF NORMAL AND FUNCTIONAL CHECKFLIGHT STARTING

ENGINE AND ROTOR ENGAGEMENT PROCEDURES IN REFS A THROUGH F.

3. CHANGE REF A (UH-3H/UH-3H ET NFM), AND REF B (VH-3A NFM) AS

FOLLOWS :

A. UH-3H/UH-3H ET NFM ONLY: PAGE 39 INTERIM CHANGE SUMMARY, IN TOP
SECTION OF PAGE MARKED "THE FOLLOWING INTERIM CHANGES HAVE BEEN
CANCELED OR PREVIOUSLY INCORPORATED IN THIS MANUAL:", IN INTERIM
CHANGE NUMBER (S) COLUMN:

(1) DELETE: NA
(2) ADD: 1 THRU 41

B. UH-3H/UH-3H ET NFM PAGES 7-15 THROUGH 7-17, PARAGRAPH 7.6
STARTING NO.2 ENGINE AND ROTOR ENGAGEMENT (VH-3A NFM PAGES 7-11
THROUGH 7-13, PARAGRAPH 7.7):

(1) DELETE: NA

(2) ADD (INSERT) NEW STEP 1:

1. BRAKES AND TAILWHEEL -- SET AND LOCKPIN VISUALLY CHECKED.
WARNING

FAILURE TO ENSURE THAT BRAKES AND TAILWHEEL ARE
LOCKED PRIOR TO NO.2 ENGINE START COULD RESULT IN
UNCOMMANDED YAW DURING ROTOR ENGAGEMENT.

(3) RENUMBER OLD STEPS 1 THROUGH 22 AS NEW STEPS 2 THROUGH 23,

RESPECTIVELY.
CNO 231343Z OCTO02 Page 1 of 3 NA 01-230HLH-1 IC 42
NA 01-230HLH-1B IC 14
NA 01-230HLH-1F IC 2
NA 01-230HLY-1 IC 14
NA 01-230HLY-1B IC 1
NA 01-230HLY-1F IC 3



C. UH-3H/UH-3H ET NFM PAGES 10-20 THROUGH 10-24, PARAGRAPH 10.2.6
NO.2 ENGINE CHECKS (VH-3A NFM PAGES 10-17 THROUGH 10-20):
(1) DELETE: NA
(2) ADD (INSERT) NEW STEP 2:
(DAGGER) 2. BRAKES AND TAILWHEEL -- SET AND LOCKPIN VISUALLY
CHECKED .
WARNING
FAILURE TO ENSURE THAT BRAKES AND TAILWHEEL
ARE LOCKED PRIOR TO NO.2 ENGINE START COULD
RESULT IN UNCOMMANDED YAW DURING ROTOR
ENGAGEMENT .
(3) UH-3H/UH-3H ET ONLY: RENUMBER OLD STEPS 2 THROUGH 29 AS NEW
STEPS 3 THROUGH 30, RESPECTIVELY.
(4) VH-3A ONLY: RENUMBER OLD VH-3A STEPS 2 THROUGH 28 AS NEW
STEPS 3 THROUGH 29, RESPECTIVELY.
(5) NOTE - " (DAGGER)" BESIDE THE STEP NUMBER IN SUBPARA 3.C(2)
ABOVE INDICATES A NORMAL PROCEDURE CHECKLIST ITEM.
4. CHANGE REF C (UH-3H/UH-3H ET PPCL) AND REF D (VH-3A PCPCL), AS
FOLLOWS :

A. UH-3H/UH-3H ET PPCL ONLY:

(1) DELETE: NA

(2) ADD INSERT A NEW IC SUMMARY AS PAGE 3A, SHOWING IC'S 1
THROUGH 13 AS HAVING BEEN PREVIOUSLY INCORPORATED. NEW PAGE B
HAS BEEN PREPARED FOR DOWNLOADING AND INSERTION INTO REF C
AND IS INCLUDED IN THE IC PACKAGE PLACED ON THE NATEC
WEBSITE (SEE PARA 7 BELOW) .

NA 01-230HLY-1F 1IC

B. UH-3H/UH-3H ET PPCL PAGES 44 AND 45, AND VH-3A PCPCL PAGES 69
AND 71, STARTING NUMBER TWO ENGINE AND ROTOR ENGAGEMENT
PROCEDURE, AS FOLLOWS:

(1) DELETE: NA
(2) ADD NEW STEP 1:
1. BRAKES AND TAILWHEEL -- SET AND LOCKPIN VISUALLY CHECKED.
(3) RENUMBER OLD STEPS 1 THROUGH 22 AS NEW STEPS 2 THROUGH 23,
RESPECTIVELY.

5. CHANGE REF E (UH-3H/UH-3H ET FCFCL) AND REF F (VH-3A FCFCL), AS

FOLLOWS :

A. UH-3H/UH-3H ET FCFCL ONLY: PAGE A INTERIM CHANGE SUMMARY, IN TOP
SECTION OF PAGE MARKED "THE FOLLOWING INTERIM CHANGES HAVE BEEN
CANCELED OR PREVIOUSLY INCORPORATED IN THIS MANUAL:", IN INTERIM
CHANGE NUMBER (S) COLUMN:

(1) DELETE: NA
(2) aDD: 1
B. UH-3H/UH-3H ET FCFCL PAGES 10 THROUGH 12, AND VH-3A FCFCL PAGES
11 THROUGH 13, NUMBER TWO ENGINE CHECKS PROCEDURE :
(1) DELETE: NA
(2) ADD (INSERT) NEW STEP 2:
(DAGGER) 2. BRAKES AND TAILWHEEL -- SET AND LOCKPIN VISUALLY
CHECKED .
(3) UH-3H/UH-3H ET ONLY: RENUMBER OLD STEPS 2 THROUGH 29 AS NEW
STEPS 3 THROUGH 30, RESPECTIVELY.
(4) VH-3A ONLY: RENUMBER OLD VH-3A STEPS 2 THROUGH 28 AS NEW
STEPS 3 THROUGH 29, RESPECTIVELY.
(5) NOTE - " (DAGGER)" BESIDE THE STEP NUMBER IN SUBPARA 5.B(2)
CNO 231343Z OCTO02 Page 2 of 3 NA 01-230HLH-1 IC 42
NA 01-230HLH-1B 1IC 14
NA 01-230HLH-1F IC 2
NA 01-230HLY-1 IC 14
NA 01-230HLY-1B IC 1



ABOVE INDICATES A NORMAL PROCEDURE CHECKLIST ITEM.
6. IF QUESTIONS, CONTACT HC-2 H-3 NATOPS PROGRAM MANAGER, LT JOHN

COMPTON AT DSN 565-4730 EXTN 338 OR 332 OR COMM (757)445-4730 EXTN

338 OR 332, EMAIL JCOMPTON@NSN.CMAR.NAVY.MIL.

7. THIS MSG WILL BE POSTED ON THE NATEC WEBSITE, WWW.NATEC.NAVY.MIL,

WITHIN 15 DAYS OF RELEASE. NEW NATOPS IC MSGS MAY BE FOUND IN TWO

PLACES ON THIS WEBSITE; (1) IN THE NATOPS IC DATABASE FOUND UNDER

THE TMAPS OPTION, AND (2) IN THE AFFECTED PUBLICATION(S) JUST AFTER

THE INTERIM CHANGE SUMMARY PAGE. THEY ARE NORMALLY POSTED IN THE
DATABASE BEFORE APPEARING IN THE PUBLICATION. IF UNABLE TO VIEW

THIS MESSAGE ON THE NATEC WEBSITE, INFORM THE CNO NATOPS OFFICE AT

DSN 664-7763/7719 OR COMM (703)604-7763/7719.//
BT

CNO 231343Z OCTO02 Page 3 of 3 NA
NA
NA
NA
NA
NA

01-230HLH-1
01-230HLH-1B
01-230HLH-1F
01-230HLY-1
01-230HLY-1B
01-230HLY-1F

IC
IC
IC
IC
IC
IC

42
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NAVAIR 01-230HLH-1B

INTERIM CHANGE SUMMARY

The following Interim Changes have been canceled or
Previously incorporated in this manual.

INTERIM
CHANGE REMARKS/PURPOSE
NUMBER(S)
1Thru 13 Previously incorporated
The following Interim Changes have been incorporated in
this Change/Revision
INTERIM
CHANGE REMARKS/PURPOSE
NUMBER
Interim Changes Outstanding - To be maintained by the
Custodian of this manual
INTERIM
CHANGE ORIGINATOR/DATE PAGES
NUMBER (or DATE/TIME GROUP) AFFECTED REMARKS/PURPOSE
14 CNO 2313437 OCT 02 44-45 Adds starting #2 Eng

tailwheel locked step.

INTERIM CHANGE 14

3A



NAVAIR 01-230HLH-1

AIRFRAME CHANGE SUMMARY

The following Airframe Changes are those not incorporated on all aircraft. When all aircraft are modified,
the Airframe Change will be deleted fromthislist.

CHANGE ISSUE

NUMBER SUBJECT DATE ISSUE
398 AN/ARC-186 VHF Radio Installation 3 Mar 86 Routine
399 Service Life Extension Program (SLEP) 2 0Oct 1989 Routine
401 Main Trans Shaft 29 Jan 1992 Routine
402 Rotor Head Compatibility 12 May 1988 Routine
403 Rotor Head Compatibility Changes 12 May 1988 Routine
405 AN/APN-182(V) Doppler Radar System; mod 3 Mar 1986 Routine
419 AN/APN-182(V) TACAN Navigation Set, Installation of 15 Dec 1987 Routine
420 Installation of Improved AN/ASN-123C 1 Nov 1986 Routine

Tactical Navigation (TACNAV) System
24 AN/ASN-123C Tactical Navigation Set 1 Mar 1987 Routine
Interface Wiring
431 AN/ARN-126 VHF Radio Nav Sys 30 Nov 1993 Routine
433 C7821/A Torpedo Presetter and Jumper 8 May 1992 Routine
448 AN/APN-171(V) Radar Altimeter 20 Mar 1992 Routine
450 T58-GE-402 Engine Install Provisions 21 Aug 1989 Routine
453 Vertical Speed Indicator (VSl), Relocation 01 May 89 Routine
455 AQS-13 Wiring Changein SH-3H 13 Nov 1989 Routine
459 Inst Panel Map CaseRelocation 11 Nov 1990 Routine
463 AN/APN-182(V) RF Absorbent Material, Removal of 28 Nov 1990 Routine
464 Pri, Aux and Util Panel Package Filter 30 Nov 1990 Routine
465 SH-3H Three Man Troops Seat Install 30 Aug 1991 Routine
466* Ics Relocation Prelim Routine
a67* Floorboard Mods and Structure Upgrade 30 Nov 1993 Routine
468 AN/ARS-6 Downed Aircrew Locator Sys 10 Jan 1991 Urgent
469 Aviators Night Vision Imaging Systems 11 Dec 1991 Urgent
(ANVIS) Compatible Lighting Install
41 ORIGINAL
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470 Trimble Trimpack (GPS) Ingtall 22 Jan 1991 Urgent
471* Cargo Hook and Sling Install 29 Oct 1993 Routine
474* ASW Equipment; Removal Prelim Routine
475 Special Warfare Support, Incorp of 30 Apr 1993 Routine
478 Utility Hydraulic Bypass Restrictor 12 Mar 1992 Routine
480 Negative Force Gradient (NFG) Spring Cylinder Assembly 28 May 1993 Routine
483 AN/ARC-182 1 Dec 194 Routine
484 Tacnav Writing 24 Sept 92 Routine
487 Helo Trimpack, GPS 1 Apr 1994 Routine
492 Installation of 566359-849 ASE Amplifier
493 AN/AIC-14 |CS Bleedthru Correction
495 AN/ASN-163 Satellite Signals Navigation Set

In the UH-3H Aircraft, Incorporation of
501 Rotary Wing Blade, H-3 In-flight Blade Inspection

System (IBIS), Installation of

* UH-3H conversion requirements
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AC
ADF
AGC
AGL
AHRS
AIMS
AMPS
ASE
ASMD

BDHI
BIM
BITE

CAD
CATCC
CF3BR
CG
cP
CPR
cQ
CRT

DC
DG

DLQ
DME

ELS
EMCON
ESM

FAM

NAVAIR01-230HLH-1

LIST OF ABBREVIATIONS/ACRONYMS

A

Aircrew, Armament Control.
Automatic Direction Finder.
Automatic Gain Control.

Above Ground Level.

Altitude Heading Reference System.
Airborne Identification Mobile System.
Amperes.

Automatic Stabilization Equipment.
Anti-Ship Missile Defense.

B

Bearing Distance Heading Indicators.
Blade Inspection Method.
Built-In-Test Equipment

C

Cartridge Activated Device.
Carrier Air Traffic Control Center.
Bromotrifluoromethane.

Center Of Gravity.

Copilot.

Cardiopulmonary Resuscitation.
Carrier Qualification.

Cathode Ray Tube.

D

Direct Current.
Directiona Gyro.
Deck Landing Qualification

Distance Measuring Equipment
E

Emergency Lubrication System
Emission Control.
Electronic Warfare Support Measures.

UH-3H Executive Transport
F

Familiarization.

43

FLIP
FOD
FPM
FRD
FPS
FTP

GPM
GSDA
GSl

H2P
HAC
HEED
HEEL
HF
HIFR
HIGE
HP

ICS
IFF
IFR
IMC
IvC
IVD
IVSC

KIAS
KVA
KYD

LF
LS
LSE

Flight Information Publication.
Foreign Object Damage.

Feet Per Minute.

Fleet Readiness Department.
Feet Per Second.

Fly To-Point.

G

Gallons Per Minute.
Groundspeed Drift Angle.
Glideslope Indicator.

H
Helicopter Second Pilot.

Helicopter Aircraft Commander.
Helicopter Emergency Escape Device.
Helicopter Emergency Egress Lighting.
High Frequency.

Helicopter In-Flight Refueling.

Hover In Ground Effect.

Horsepower.
I

I ntercommunication System
Identification Friend Or Foe.
Instrument Flight Rule(S).

Instrument Meteorological Conditions.
Inertial Velocity Computer.

Inertial Velocity Detector.

Inertial Velocity Systems Computer.

K
Knots Indicated Airspeed.

Kilovolt Amperes.

Kiloyard.
L

Low Frequency.
Left-Seat Pilot.

Landing Signalman Enlisted.
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MC
MGB
MIM
MS
MSL
MTI

NAMTD

NAMTG
NAVAIDS
NEC

Nf

Ng

NHC
NOE
NON-ET
NOTAMS
Nr

NVD

OAT
OCE
OFT

O0D
oTC
OTPI

Ps
PAC
PIM
PMG
PPH
POM.
PQS
PS

QRA

M

Mission Conmander.

Main Gearbox.

Maintenance I nstruction Manual.
Multi Spot Ship

Mean SealLevel.

Moving Target Indicator.

N

Naval Air Maintenance Training
Detachment.

Naval Air Maintenance Training Group.
Navigation Aids.

Naval Enlisted Classification Code.
Free Turbine Speed.

Gas Generator Compressor Speed.

Nato Compatible High Capacity.

Nap Of The Earth.

UH-3H not modified as Executive Transport
Notices To Airmen.

Rotary Wing Speed.

Night Vision Devices.
O

Outside Air Temperature.
Officer Conducting The Exercise.
Operational Flight Trainer.
Officer Of The Deck.

Officer In Tactica Command.

On Top Position Indicator.
P

Compressor Discharge Pressure.
Pilot At Controls.

Planned Intended Movement.
Permanent Magnetic Generator.
Pounds Per Hour.

Pilot Qualified In Model.

Personnel Qualification Standards.

Pounds Per Square Inch.

Q

Quick Replaceable Assembly.
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R
RADALT Radar Altimeter.
RLAWS  Radar Altitude Warning System
RF Radio Frequency.
RMI Radio Magnetic Indicator.
RO Range Only.
RPM Revolutions Per Minute.
RS Right-Seat Pilot

S
SAR Search And Rescue.
SHP Shaft Horsepower.
SLQ Ship Landing Qualification.
SPR Single-Point Refueling.
SS Single Spot Ship

T
T, Ambient Air Temperature.
Ts Power Turbine Inlet Temperature.
TACNAV Tactical Navigation.
TAS True Airspeed.

U
UHF Ultrahigh Frequency.

\%
VAC Volts Alternating Current.
vDC Volts Direct Current.
VERT ACCEL  Vertical Accelerometer.
VFR Visual Flight Rules.
VGI Vertical Gyro Indicator.
VHF Very High Freguency.

VIDSMAF Video Information Display

VLEA
VMC
VS

Wi,
wOD
WST

System/Maintenance Action Form
Variable Load Energy Absorber.
Visual Meteorological Conditions.
Vertical Speed Indicator.

W

Fuel Flow.
Wind Over Deck.
Weapon System Trainer.
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PREFACE

SCOPE

The NATOPS flight manual is issued by the
authority of the Chief of Naval Operations and under
the direction of Commander, Naval Air Systems
Command in conjunction with the Nava Air
Training and Operating Procedures Standardization
(NATOPS) Program. This manua contains
information on all arcraft systems, performance
data, and operating procedures required for safe and
effective operations. However, it is not a substitute
for sound judgment. Compound emergencies,
avalable facilities, adverse weather or terrain, or
considerations affecting the lives and property of
others may require modification of the procedures
contained herein. Read this manual from cover to
cover. It is your responsibility to have a complete
knowledge of its contents.

APPLICABLE PUBLICATIONS

The  following
complement this manual :

applicable  publications

NAVAIR 01-230HLH-1B — UH-3H (NATOPS
Pilot's Pocket Checklist)
NAVAIR 0l-230HLH-1.2B (NATOPS
UH-3H Crewman's Pocket Checklist)
NAVAIR 0I-230HLH-IF (NATOPS
Functional Checkflight Checklist)

HOW TO GET COPIES
One Time Orders

If this publication is needed on a one time basis
(without future updates), order it from stock by send-
ing an electronic DD 1348 requisition in accordance
with NPFC Publication 2002D.

Automatic Distribution (With Updates)

This publication and changes to it are
automatically sent to activities that are established on
the Automatic Distribution Requirements List
(ADRL) maintained by Naval Air Technical Data
and Engineering Service Commad, NATEC), San
Diego, CA. If there is a continuing need for this
publication, each activity's Central Technical
Publication Librarian must send a revised ADRL
report on floppy disk to NATEC. If an activity does
not have alibrary, then send aletter to:
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Commanding Officer
NATEC,

Attn: Code 3.3A83

P. O. Box357031

San Diego, CA 92135-7031

requesting assignment of a distribution account
number (if necessary) and automatic mailing of
future issues of the publications needed.

Note

The ADRL floppy disk can be used only to
place an activity on the mailing list for
automatic distribution of future issues of the
publications. It cannot be used to make one
time orders of publications from current stock.
To get publications from stock, see One Time
Orders above.

Once established on automatic distribution for
this or any other NAVAIR technical publication, an
activity must submit an ADRL report on floppy disk
at least once every 12 months to update or confirm
their automatic distribution requirements.

Note

Activities not submitting an ADRL report on
floppy disk for more than 12 months may be
dropped from distribution of all NAVAIR
technical publications.

UPDATING THE MANUAL

To ensure that the manual contains the latest
procedures and information, NATOPS review
conferences are held in accordance with the current
OPNAVINST 3710.7.

CHANGE RECOMMENDATIONS

Recommended changes to this manual or other
NATOPS publications may be submitted by anyone
in accordance with the current OPNAVINST 3710.7.

Routine change recommendations are submitted
directly to the model manager on OPNAYV 3710/6 (4-
90) shown herein. The address of the model manager
of thisaircraft is:
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NATOPS/TACTICAL CHANGE RECOMMENDATION
OPNAV 3710/6 (4-90) S/N 0107-LF-008-7900 DATE

FROM (Originator) Unit
TO (Model Manager) Unit
Complete Name of Manual/Checklist Revision Date | Change Date | Seclion/Chapter Page Paragraph
Recommendation {be specific)
| ] CHECK IF CONTINUED ON BACK
Justification
Signature Rank Title
Address of Unit or Command
TO BE FILLED IN BY MODEL MANAGER (Return to Originator)
FROM DATE
TO
REFERENCE
(a) Your Change Recommendation Dated
[] Your change recommendation dated ___ is acknowledged. It will be heid for action of
the raview confarence planned for o be held at

D Your change recommendation is reclassified URGENT and forwarded for approval to
by my DTG

5/ MODEL MANAGER AIRCRAFT
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Commanding Officer

Helicopter Combat Support Squadron Two
564 A Street

Norfolk, VA 23511-4010

(COMM: (757) 445-4820

DSN: 565-4820)

Change recommendations of an URGENT nature
(safety of flight, etc.) should be submitted directly to
the NATOPS Advisory Group Member in the chain of
command by priority message.

YOUR RESPONSIBILITY

NATOPS flight manuals are kept current through
an active manual change program. Any corrections,
additions, or constructive suggestions for improve-
ment of its content should be submitted by routine or
urgent change recommendation, as appropriate, at
once.

NATOPS FLIGHT MANUAL INTERIM CHANGES

Flight manual interim changes are changes or cor-
rections to the NATOPS flight manuals promulgated
by CNO or NAVAIRSYSCOM. Interim changes are
listed either as printed pages or as a naval message.
The Interim Change Summary Page is provided as a
record of all interim changes. Upon receipt of a
change or revision, the custodian of the manual should
check the updated Interim Change Summary to ascer-
tain that all outstanding interim changes have been
either incorporated or canceled; those not incorporated
shall be recorded as outstanding in the section
provided.

CHANGE SYMBOLS

Revised text is indicated by a black vertical linein
either margin of the page, adjacent to the affected text,
like the one printed next to this paragraph. The change
symbol identifies the addition of either new informa-
tion, a changed procedure, the correction of an error,
or a rephrasing of the previous material. A change
symbol in the margin by the chapter number and title
indicates anew or completely revised chapter.

WARNINGS, CAUTIONS, AND NOTES
The following definitions apply to "WARNING's,"

"CAUTION's," and "Note's" found throughout the
manual.
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WARNING

Explanatory information about an operating
procedure practice, or condition, etc., that
may result in injury or death if not carefully
observed or followed.

Explanatory information about an operating
procedure, practice, or condition, etc., that
may result in damage to equipment if not
carefully observed or followed.

Note

Explanatory information about an operating
procedure, practice, or condition, etc., that
is essential to emphasize.

WORDING

The concept of word usage and intended meaning
that has been adhered to in preparing this manual is as
follows:

"Shall" has been used only when application
of aprocedure is mandatory.

"Should" has been used only when
application of aprocedureis recommended.

"May" and "need not" have been used only
when application of aprocedureisoptional.

"Will" has been used only to indicate futurity,
never to indicate any degree of requirement
for application of aprocedure.

"Land Immediately" is self-explanatory.

"Land as Soon as Possible" means land at the
first site at which a safe landing can be made.

"Land as Soon as Practicable" means ex
tended flight is not recommended, the landing
site and duration of flight is at the discretion
of the pilot in command.

Note

This manual shall be carried in the
arcraft at all times.
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CHAPTER 1
General Description

1.1 THE HELICOPTER

The model UH-3H helicopter is manufactured by
Sikorsky Aircraft, Division of United Technologies,
Stratford, Connecticut 06615. The helicopter is a
Class 1B aircraft, designed for both shore and ship-
based operations to provide logistic support and a
search and rescue capability as required. The crew
consists of a pilot, copilot, and two utility
aircrewmen.

The UH-3H Executive Transport basic airframe
is manufactured by Sikorsky Aircraft Corporation, a
subsidiary of United Technologies Corporation,
Stratford, CT., 06615. It is a Class 1B aircraft,
designed for shore and ship based operations to
provide executive transportation and logistic support.
The crew consists of a pilot, copilot, and aircrew
member.

Configuration is a single rotary wing, twin turbine
powered helicopter with emergency amphibious
capabilities. The emergency amphibious landing gear
is composed of a flying boat type hull and two
outrigger sponsons, into which the dual main landing
wheels can retract. A fixed tailwheel is on the aft end
of the hull. The fuselage is all-metal, semimonocoque
construction and consists of the forward fuselage
section, the hull, the aft fuselage section, the tail cone
section, and the pylon.

The forward fuselage section and hull consist of
the pilot compartment, engine compartment,
transmission compartment, cabin, and fuel tanks. The
electronics-radio compartment is in the forward
portion of the hull. Above the electronics-radio
compartment and forward of the cabin, is the pilot
compartment that is entered from the cabin. The
engine compartment is above the forward portion of
the cabin. Both turbine engines are mounted side by
side in the engine compartment with the engine shafts
pointed aft into the main gearbox. Directly aft of the
engine  compartment is the  transmission
compartment, housing the main gearbox. The rotary
wing assembly, to which the five rotary wing blades
are attached, is splined to the main gearbox drive
shaft. Shafting extends aft from the main gearbox
lower housing to the intermediate and tail gearboxes
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to drive the tail rotor. Directly below the engine and
transmission compartmentsis the cabin.

The cabin is 19 feet 3 inches long, 6 feet 6 inches
wide, and 5 feet 10 inches high. The cbin may be
entered either through the sliding cabin door on the
right aft side of the cabin or through a hinged
personnel door on the left side of the cabin. Entrance
to the pilot compartment is through the cabin. A well
inthe cabin floor isempty. The tail cone section
extends aft from the rear cabin bulkhead. The tail
pylon is attached to the rear of the tail cone. A
horizontal stabilizer is installed on the upper right-
hand side of the pylon. The intermediate gearbox is
installed on the lower portion of the pylon with a
shaft extending upward to the rotary rudder gearbox
at the top of the pylon. The five-blade rotary rudder
is splined to the rotary rudder gearbox. To permit
storing on an elevator 48 feet 6 inches (14.78 m) by
17 feet 8 inches (5.38 m), the five rotary wing blades
are folded parallel to the fuselage and the pylon is
folded forward along the right side of thetail cone.

The UH-3H Executive Transport cabin is 19 feet
3 inches (5.87 m) long, 6 feet 6 inches (1.98 m) wide,
and 5 feet 10 inches (1.78 m) high. The cabin may
be entered either through the left forward or right aft
passenger doors. Entrance to the pilot compartment
is through the cabin. The ET helicopter cabin area
contains various seats, carpeting, soundproofing,
cabin lighting, windows, emergency escape hatches,
and a storage compartment for executive
transportation.

The UH-3H Executive Transport has an auxiliary
power unit, mounted above the right sponson, used to
provide power for instrumentation, minimal lighting,
and ground operation of the air conditioning system.
The air conditioner system is designed to maintain a
constant temperature at all times.

1.1.1 Performance. The helicopter is capable of
airspeeds up to 120 KIAS. Endurance will vary
between 3-1/2 and 51/2 hours depending upon
model aircraft and amount of time spent hovering.
Fuel consumption is approximately 1,200 pph in al
flight regimes. The maximum gross weight, that is
the maximum alowable weight of the helicopter;
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including all its contents is 21,000 Ibs. For a most
forward cg loading of 258.0, the load upon the
tailgear is 11 percent of the gross weight while each
main gear supports 44.5 percent of the gross weight.
For a most aft cg of 276.0, the load upon the tailgear
is 18 percent of the gross weight while each main
gear supports 41 percent of the gross weight. These
wheel reaction loads are based on a static condition in
alevel attitude.

1.1.2 Engine Ratings. The T58-GE-402 engine
has the following ratings: Military power: 1,500 shp,
30 minutes standard day at sea level. Maximum
continuous: 1,300 shp, standard day at sealevel.
1.1.3 Dimensions (See Figure 1-1).

LENGTH:

Maximum, rotary wing 72 feet 10.67 inches
blades extended

Minimum, rotary wing 47 feet 3inches
blades and pylon folded

HEIGHT:

Maximum to top of rotary 17 feet 2 inches
rudder, blade vertical

Minimum, pylon folded 16 feet 2 inches

Minimum rotary rudder 6 feet 6 inches
ground clearance

Main landing gear tread 13 feet
WIDTH:

Maximum, rotary wing 62 feet 0 inches
blades extended

Minimum, rotary wing 16 feet 4 inches

blades and pylon folded

Minimum rotary wing 12 feet 1inch
ground clearance (tip
clearance-forward section)

Minimum rotary wing 18 inches
ground clearance when
folding (static)
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CHAPTER 2

Systems

2.1 POWER PLANT SYSTEMS

The helicopter is powered by two General Electric
T58-GE-402 axia flow gas turbine engines (Figure 2- 1)
of the turboshaft type, side by side above the cabin,
forward of the main gearbox. A removable foreign object
deflector (ice shield) (Figure 2- 2) is installed to prevent
chunks of ice from breaking off the top of the fuselage and
being ingested by the engines. Theice shield kit contains a
sleeve for each pitot tube that shall be installed whenever
the ice shield is mounted. This is to prevent erroneous
inputs to the barometric altitude controller and incorrect
airspeed indications. Each engine (FO-1) consists of the
following major components: an axial flow compressor, a
combustion chamber, a two-stage turbine that drives the
compressor, and a free power turbine that is mechanically
independent of the two-stage turbine. The compressor and
its two-stage turbine is referred to as the gas generator.
The main advantage is a constant free turbine speed output
that results in a constant rotor rpm. Variations in power
requirements to maintain constant free turbine speed are
done by automatic increases or decreases in gas generator
speed. The engine fuel control system delivers atomized
fuel in controlled amounts to the combustion chamber. The
fud flow must vary readily in volume (with related
variation in pressure) in response to the range of power
reguirements encountered during flight. Flow of fuel and
air through the combustion chamber is continuous, and
once the mixture isignited a continuous flame is sustained.
Changes in air pressure, air temperature, and helicopter
velocity affect engine performance.

2.1.1 Gas Generator Compressor Speed (Ng). Ng
is primarily dependent upon fuel flow and is monitored by
the engine fuel control unit. The principal purpose of
monitoring compressor speed is to control acceleration and
deceleration characteristics, prevent overspeed, and
establish a minimum idle setting. Compressor speed
controls mass airflow pumped through the engine and
consequently the power available to the power turbine.

2.1.2 Free Turbine Speed (N;). The N is dependent
upon engine control input shaft position and rotor load.

2-1

The principal purpose of monitoring free turbine speed is
to regulate fuel flow to maintain an essentially constant
turbine speed for a given control input shaft position.

2.1.3 Engine Fuel System. The engine fuel systems
(FO-2), one for each engine, consist of a filter screen,
dynamic filter, two-stage main fuel pump, fuel control
unit, static filter, an oil cooler, flow divider, and 2 fuel
manifolds containing 16 nozzles. The fuel control unit is
supplied fuel from the engine-driven fuel pump. Metered
fuel from the engine fuel control unit is piped through an
oil-fuel heat exchanger and then enters the flow divider
connected directly to the fuel manifolds on the engine. For
normal flight, rotor speed is selected by positioning the
engine speed selectors, and the engine fuel controls will
meter fuel to maintain the selected rotor speed.

2.1.3.1 Fuel Pumps, Engine-Driven. A dual-stage
engine-driven fuel pump is mounted on each engine,
consisting of a positive displacement gear stage and alow-
pressure centrifugal boost element. Power for these pumps
is furnished from the engine accessory drive section. The
shaft driving these pumps also transmits compressor speed
information to the engine fuel control units.

2.1.3.2 Fuel Control Units. The engine fuel control
units, one on each engine, are hydromechanical units that
modulate engine fuel flow to maintain a constant, selected,
free power turbine speed and thus maintain a constant
helicopter rotor speed. Fuel from the engine fuel pump
enters the fuel control unit through the inlet and passes
through the fuel filter. Major fuel control elements consist
of a metering valve and a pressure-regulating valve. The
pressure regulating valve maintains a constant pressure
across the main metering valve bypassing excess fuel back
to the engine fuel pump inlet. The metering valve is
positioned in response to speed selector position, Ty, Ng,
N, and P3, and meters fuel to the engine as a function of
these integrated signals.
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Figure 2-3. (NON-ET) Pilot Compartment (Typical) (Sheet 1 of 2)
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Figure 2-5. Cockpit Console (Typical)
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During the start cycle, the auxiliary metering valve
provides additional fuel through the flow divider. This fuel
may be shut off by means of the auxiliary start shutoff
valve to prevent Ts overtemperature. The engine fuel
control prevents compressor stall, turbine over
temperature, rich or lean flameouts, governs gas generator
idle speed, and schedules inlet guide and stator vane
positions to provide optimum compressor performance.

2.1.4 Engine Control System. The power available
from the engine is directly determined by and in proportion
to the Ts. It is therefore desirable to operate the engine at
the highest turbine inlet temperature consistent with the
physical limitations of the engine conponents. The engine
control does this by maintaining operation within its own
limits. The engine accelerates and decel erates according to
preset schedules incorporated in the computing section of
the engine control. These schedules are designed to
prevent overspeed and overtemperature conditions.
Therefore, engine response to a new power or speed
setting is not instantaneous; afew seconds must be allowed
for the engine to stabilize at the new condition.
Acceleration because of increased power requirements or
control lever movement is limited by the maximum ratio of
fuel flow to compressor discharge pressure (W;/P3) or by
topping.  Deceleration because of decreased power
requirements or control lever movement is limited by the
minimum ratio of fuel flow to compressor-discharge
pressure, the negative feedback, or bottoming. Selected
steady-state conditions are stabilized at optimum
efficiency by a lead-lag servo system that dampens the
effect of power transients and maintains power turbine
speed within the specified 8.5-percent droop at 120° fuel
control input shaft position.

2.1.4.1 Fuel Flow Compressor Discharge
Pressure Ratio. The fuel control does not monitor
power turbine inlet temperature directly; it monitors
compressor-discharge pressure and adjusts fuel flow to
maintain engine temperatures within safe predetermined
limits. The ratio of fuel to be burned to the amount of air
available for both combustion and cooling directly
determines the temperature of the combustion gases (and
power available) at any point in a turboshaft engine.
Therefore, the ratio of fuel flow to compressor-discharge
pressure has been sel ected as the most convenient absolute
value for determining engine potential for any given
condition.

2.1.4.2 Engine Control Input Shaft. The position of
the engine fuel control input shaft determines the power
turbine speed and hence the helicopter rotor speed. The
remaining parameters supplement the engine fuel control
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input shaft signal, working to satisfy the speed setting
called for regardless of load demand. The engine fuel
control shaft at the engine can be turned through a 120°
arc. In the 0° position, the stopcock in the fuel control is
closed, preventing any fuel from entering the engine. At
3, the stopcock starts to open, and at 6° it is fully open.
From 15° to 47°, the gas generator operates on deadband
idle. From 47° to 69°, the control operates in a transition
region. Power turbine speed is governed in the 70° to 120°
range. The normal operating range of the engine is above
the 70° position, and power turbine speed increases in an
essentially linear manner at a rate of 56 rpm per degree of
control shaft rotation.

2.1.4.3 Fuel-Air Ratio Limits. Maintenance of a
continuous flame within the gas generator combustor
depends on proper mixture of fuel and air. As performance
factors change, the values of both will change. The
proportion between the two, however, must be controlled
within limits or the flame will be lost (flameout). During
deceleration, if fuel flow (which is decreasing) drops
below a given amount, a lean flameout may occur; during
acceleration, if fuel flow (which is increasing) rises above
agiven amount, arich flameout may take place.

2.1.4.4 Stator Vane Actuating System. The purpose
of the stator vane actuating system is to control the
direction and velocity of the air leaving the stator vanes so
that the proper angle of attack is preserved with respect to
the conpressor rotor blades. The inlet guide vanes and the
first, second, and third stage stator vanes are varied in
pitch by a hydraulic servo mechanism powered by engine
fuel pressure and controlled by the gas generator governor
section of the fuel control. The variable vanes that are
closed during engine starting begin to open at about 60-
percent Ng, depending on outside air temperature.

2.1.4.5 Temperature Limits. The amount of heat that
engine components (particularly turbine buckets and
turbine nozzles) can withstand without structural damage
limits the amount of heat energy that can be released by
burning fuel. Temperature is controlled by limiting the
maximum fuel flow at any speed and inlet condition or, at
full power conditions, by limiting the maximum gas
generator speed.

2.1.4.6 Idle to Transition Range. A small advance of
the engine speed selector will cause the engine to
accelerate to the transition range. As the engine speed
selector is advanced, Ts will advance fairly rapidly as the
fuel flow/compressor discharge pressure ratio increases
until it is limited by the lever position. At this point, the
feedback function of fuel lever will decrease the W /P3
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ratio, lowering Ts until a new steady-state operation is
attained. During this time, Ng should show steady increase.
Prolonged operation of the enginein the transition range is not
recommended.

2.1.4.7 Idle to Normal Operating (Nf Governing)
Range. Asthe engine speed selector is advanced from the
GRD IDLE position into the normal operating range, Ts and N
will advance rapidly as the W; /P3 ratio increases until it
reaches the maximum acceleration schedule. Fuel flow will
continue to increase in proportion to N 4 according to the
maximum accel eration schedule until the engine tops out. At
this point, the W; /P3 ratio and Ts will decrease along the
topping schedule as Ny increases to a new steady-state
condition.

2.1.4.8 Increasing Engine Load. Increasing engineload
causes the gas generator to accelerate. During acceleration,
maximum fuel flow is delivered to the engine with the rate of
increase limited by the 3D cam contours to avoid compressor
stall, rich or lean flame-out, or turbine overtemperature. When
the gas generator speed required to match output power to the
new load is reached, fuel flow decreasesto thelevel necessary
to maintain the new steady-state speed.

2.1.4.9 Decreasing Engine Load. Decreasing engineload
causesthe gas generator to decelerate. During deceleration, the
engine fuel control supplies the minimum fuel flow that will
mai ntain combustion until the gas generator approaches the
speed that will match output power to the new load. The engine
fuel control then suppliesthe fuel flow necessary to maintain
this speed.

2.1.4.10 Retarding Engine Speed Selector. Slightly
retarding the engine speed selector under normal or military
load conditions so that Ny does not drop below 80percant Ny
will yield a deceleration not affected by feedback. The W¢/F3
ratio decreasesto the limit set by the new engine speed selector
position and remains constant as the engine decel eratesto the
new steady-state condition.

2.1.4.11 Deceleration to Idle. Retarding the engine speed
selector from the normal operating range to GRD IDLE
decreases fuel flow until the minimum W /P3 stop isreached.
The gas generator slows down on a minimum W; /P3
schedule until it reaches about 80-percent speed. At this
point, the negative feedback function of the engine fuel control
starts increasing the W ¢ /P3 ratio until the bottoming schedule
is reached. The gas generator then decelerates with an
increasing W / P3 ratio determined by the bottoming schedule
until idle speed is reached.
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2.1.4.12 Shutdown. When the engine speed selector is
moved to the closed position, the stopcock shuts off all
fuel flow to the engine. The speed selectors can be
immediately shut down from any operating condition in an
emergency.

2.1.4.13 Engine Power. Inthe power regime, the engine
drivesthe helicopter rotary wing at the speed and power level
selected by the pilot. For normal operation, a power turbine
speed within therange of 91 to 112.5 percent is selected. The
engine control system maintai nsthis selected speed by varying
gas generator speed to meet the different power requirements
produced by a change in the helicopter blade pitch angles,
forward speeds, and atmospheric conditions. Asblade pitch an-
gleisincreased, the engine fuel control increases gas generator
speed until the maximum gas generator speed isreached. If the
blade pitch angle isincreased when the maxi mumgasgenerator
speed isreached, areduction in rotary wing speed will occur.

2.1.4.14 Compressor Stall Limit. Stal desgnatesreversas
of flow within the compressor. The severity of stall depends
upon the number of reversals that take place per second.

Compressor stall will result in most caseswith theengineina
decelerating condition. The primary indication of astall isarise
in Ts and other engine parameters decreasing. It may or may
not be accompanied by audible rumbling or other engine noise.
Each compressor has amaximum pressureratio for every speed
at which it operates. The maximum pressureratio setsalimit on
the compressor discharge that can result from rotating the
compressor at aparticular speed. Aslong asthe pressure at the
compressor discharge equals or is below this limit, the

compressor will deliver air smoothly; however, if thislimit is
exceeded, flow will be reduced and there will be somereverse
flow through the compressor. If it were not for the engine fuel

control system, stall could occur during an attempt to

accel erate theengine. A sudden and excessiveincreasein
fuel flow might generate avolume of gasthat would create an
excessive backpressure at the compressor discharge, and
compressor stall would result. Because each compressor speed
has its own maximum compressor ratio, each must have its
own stall paint (the point at which stall begins). Stall isavoided
by limiting fuel flow during engine acceleration asafunction of

inlet air temperature, gas generator speed, and compressor dis-
charge pressure.

2.1.4.15 Permanent Droop. Power turbine speed, minus
droop, is maintained within the governed range (91 - to 1125
percent N;) as selected by the speed selectors. Droop is a
characteristic built into the engine control system that
establishes a permanent decrease in power turbine governed
speed from that set at zero load as engine power increases to
maximum load. Thisdroop is5 to 8.5 percent from no load to
full load with proportional decreases at intermediate power
settings. Thisdifferencein droop scheduleswill result intorque
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splits. Thus, if Nfisset at 108.5 percent in an autorotationwith
no load on the engine and speed selectors are not moved during
recovery, the engine and rotor speed would decrease to 100-
percent N; as engine reaches full power. On the ground and
at flat pitch, approximately 400 hp is absorbed by the rotor at
100- to 108-percent N;; thus the engine has already drooped
approximately 5-percent N; from no load. This droop
characteristic isincorporated to ensure Ny sability and provide
load sharing in multiengine installations.

2.1.4.16 Transient Droop. The engine accelerates and
deceleratesin response to power demands on apreset schedule.
Therefore, if power is demanded at a rate exceeding engine
ability to accelerate, an additional momentary droop inN¢/N,
will be experienced, called transient droop. As the engine
accelerates, transient droop is eliminated.

2.1.4.17 Speed Limits. The gas generator and the power
turbine have maximum speeds that cannot be exceeded
without danger or damage. These limits are established in
Chapter 4. These are steady state speeds of 26,220 rpm 101.8
percent max continuous for the gas generator, and 21,275 rpm
112.5 percent for the power turbine.

2.1.5 Engine Controls

2.1.5.1 Engine Fuel Control System Operation. The
engine fuel control system must schedulefuel flow and variable
vane position during four general operating conditions. These
conditions are starting, ground idle, minimum governing, and
100-percent speed. The regimes of these conditions are related
to the various engine speed selector settings.

2.1.5.2 Engine Speed Selectors. Two engine speed
selectors marked NUMBER 1 ENGINE and NUMBER 2
ENGINE are on the overhead engine control quadrant (Figure
2-6). Markings on the overhead quadrant are SHUT OFF,
GRD IDLE, MIN GOV and 100% SPEED. When the engine
speed selectors are at SHUTOFF, fuel flow to the fuel nozzles
is stopped by means of a stopcock. This prevents fuel from
entering the combustion chambers during coastdown of the
engine gas generators or during operation of fuel boost pumps
with the engine shutdown. The stopcock is directly actuated by
the position of the engine speed selector. It is open whenever
the engine speed selector position is 6° or more from
SHUTOFF and is closed when the selector is 3° or lessfrom
SHUTOFF. The GRD IDLE position schedules fuel flow to
produce a gas generator speed of about 56 +3-percantNy. Gas
generator idle speed will vary with inlet air temperature. A
limit stop at GRD IDLE preventsinadvertent retarding of the
speed selectors below theidle speed of the engines. The speed
selectors may be retarded from the limit stop by pulling the
control out of the detent and exerting upward pressure. An
accessory drivelimit switch isincorporated at GRD IDLE on
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the No. 1 speed selector. Thislimit switch prevents switching
from accessory drive to flight without first retarding the
NUMBER 1 ENGINE speed selector lever to GRD IDLE.
MIN GOV on the speed selector is the point where the
governing range of the power turbineis entered, and is about
89-percent N¢. When the speed selector is at full forward, the
engineis producing maxi mum power turbine speed. The sarter
abort switches arein each speed selector.

2.1.5.3 Engine Vernier Knobs. A vernier knob (see
Figure 2-6) above each engine speed sel ector providesvanier
control of the engine speed selectors. An arrow on the face of
each knob ismarked INC to indicate the direction of turning to
increase rpm. Turning the knob in a clockwise direction
mechanically moves its respective speed sel ector to increase
rpm. Turning the knob in a counterclockwise direction

decreases rpm.

2.1.5.4 Emergency Fuel Control Levers (Manual

Throttles)

At higher power settings, considerable dead band
travel will normally be encountered before the
emergency fuel control contacts the metering
valvelever. Thiswill be felt asadight restriction
in control movement. When this is felt, the
control will be very sensitive and careshouldbe
taken not to exceed T, and Ng limits.

The fuel control will not operate on manual
throttle if the speed selector is stopcocked.

To prevent stall, movement of manual throttle
out of GRD IDLE should be slower than
movement in the governing range.

Two emergency fuel control levers (hereafter referred to
as manual throttles) (see Figure 2-6), one for each engine,
marked EMERGENCY FUEL CONTROL with marked
positions OPEN and CL OSE are on each side of the overhead
guadrant. The manual throttles operateindependently and are
used in case of fuel control unit failure. Each manual throttle
has positive open and closed stops and is connected directly to
the main metering valve in each engine fuel control unit by a
flexible cable and linkage. The primary function of the manual
throttle isto manually override the automatic features of the
fuel control. This may become necessary under some stating
situations and during any fuel control malfunction that causes
erratic engine operation. The manual throttlemust beusedwith
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extreme caution asit has a positive influence on fuel flow, and
misuse can cause engine overspeed or overtemperature. The
lever ismechanically connected to acam within the fuel contra
that contactsthe fuel metering valve. Theinitia position of the
fuel metering valve is dependent upon the automatic features of
the control as established by the setting of the speed selector.
The cam, when actuated by advancing the manual throttle,
contacts the fuel metering valve. Once contact is established,
further advancement of the manual throttle will manually
control fuel flow that in turn regul ates engine power output.
The manual throttle is unable to reduce the position of the
metering valve below that called for by the speed selectors.
Control below this point will depend upon the type of

malfunction encountered. In al instances of manual throttle
operation, it must be remembered that the speed selectors
should not be retarded beyond GRD IDLE.

WARNING

With manual throttle actuated, resistance may
occur in the speed selector during conditions
requiring movement at or below the minimum
governing range marking on the throttle
guadrant. Attempts to retard speed selector
beyond the point at whichthisresistance occurs
may result in inadvertent engine shutdown.

The fuel stopcock is downstream of the metering valve
and is actuated by the speed selectors. Placing the speed
selector to SHUTOFF will stop engine fuel flow regardless of
manual throttle control lever position.
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Figure 2-6. Overhead Engine Controls

2.1.6 Engine Instruments

2.1.6.1 Power Turbine Inlet Temperature Indicators.
Two of these indicators (Figure 2- 7) marked EXH TEMP
indicate engine power turbineinlet air temperaturesin degrees
celsius and are on the instrument pand. Theindicatorsoperate
from thermocouples forward of the power turbine in the
second-stage turbine casing on each engine. When the
dissimilar metals of the thermocouplesin the engine are heated,
an electromotive force (independent of the helicopter dectricd
system) is created and aresulting current flow through aknown
resistance of the thermocouple circuit deflects the indicator
needle that isread in degrees celsius. The pilot has no direct
control for regulating the power turbine inlet temperatures;
however, limited control for lowering these temperatures can be
indirectly achieved by reducing collective pitch or power
demand.

2.1.6.2 Oil Pressure Indicators. Two of theseindicaors
(Figure 2-7), one for each engine, are on the instrument pane
and indicate oil pressure in pounds per square inch. The
indicators are powered by 26 vac and each is protected by
circuit breakers.

2.1.6.3 Oil Temperature Indicators. Two of these
indicators (Figure 2- 7), one for each engine, are on the
instrument panel and indicate engine oil temperature in
degrees celsius. The engine oil temperature bulb in the
bottom of the tank transmits indications to the respective
temperature indicators. The indicators are powered by 28
vdc and protected by circuit breakers marked 1 ENG 2
under the general heading OIL TEMP on the center circuit
breaker panel.
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Figure2-7. Instrument Panel (Typical) (Sheet 1 of 2)

2.1.6.4 Gas Generator Tachometers. Two enginegas
generator tachometers (Figure 2-7), one for each engine, are
on the instrument panel. The gas generator tachometer

indicates the speed of the gas generator in percent of total rpm.
Each tachometer hastwo dials and pointers. The outer dial and
pointer indicate O- to 100-percent gas generator speed in units
of 2 percent, and the small vernier dial and pointer in the upper

left-hand position of the tachometer indicate gas generator
speed from 0 to 10 in units of 1 percent. The gas generator
tachometer-generator is driven by the engine lube pump on
which itismounted. Theelectrical power produced by the gas
generator tachometer-generator is proportional to gas
generator rpm. A 100-percent gas generator speed (100-
percent Ng) is 26,300 rpm.
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Figure2-7. Instrument Panel (Typical) (Sheet 2 of 2)

2.1.6.5 Triple Tachometers. Two triple tachometers
(Figure 2-7), onefor the pilot and one for the copilot, are on the
instrument panel. Each tachometer contains three pointers. the
No. 1 pointer indicates power turbine speed of theNo. 1 engine,
the No. 2 pointer indicates the power turbine speed of theNo. 2
engine, and the pointer marked R indicates the rotary wing rpm.
The power turbine (Ny) tachometers are powered by their own
tachometer-generators that are driven by the power turbine
radial drive shaft viathe flexible drive shaft to internal gearing
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inthe fuel control. The rotary wing tachometer is powered by
its own tachometer-generator geared to and driven by themain
transmission output shaft for the No. 1 section of thetail rotor
drive. The tachometers are read in percent of total rpm. A 100-
percent turbine speed is 18,966 power turbine rpm (100-percent
N¢), and 100-pcrcent rotary wing speed is 203 rotor rpm (100-
percent N,).
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2.1.7 Starter System. The system consists of astarter,

starter relay, start bleed valve, fuel shutoff valve, starter buttons,
mode selector switch (manual or norma modes only), an abort
switch, start bleed valve actuating switches, and an emergency
start switch. The system operates on dc power and is protected
by circuit breakers marked STARTER 1 ENG 2 on the center
circuit breaker panel. The engine starting system (FO-3)
consists of three modes of operation: normal, manual, or

emergency. The normal mode provides acompletely automated
start that includes automatic starter dropout and increased start
reliability through a start bleed valve. The manual mode

provides an alternate means of starting, using external electrica

power or the battery. In this mode, the starter relay dropout
featureis bypassed. This permits thedarter to motor theengine
continuously until the starter abort switch isactuated by pulling
down on the speed lever. An electrically operated solenoid
valve aidsin controlling overtemperature conditions. When the
valveis actuated by the pushbutton-type switch mounted on
the cyclic stick, auxiliary start fuel flow is blocked from
entering the fuel flow divider. A series of safety interlocksin
the normal or manual control circuit to each engine starter

prevents the starter relay from closing should an unsafe
condition exist.

For engine starts during flight or for starting the No. 1
engine when the tail pylon is folded, an emergency start
switch provides a means of bypassing all safety interlocks,
thus alowing either a manual or normal start. Before
starting, check that the 10-ampere blade fold circuit
bresker marked BLADE FOLD on the center circuit
breaker panel isin.

Safety Interlocks For Engine Start

No. 1 Engine No. 2 Engine

1) Aux Servo Pressurized  |1) Aux Servo Pressurized
or

Accessory Drive Switch

in Access Dr
2) Pylon Locked In Flight 2) Pylon Locked in Flight
Pos Pos

3) Blades Spread, Safety
Valve Closed, Fold
Power Master Switch Off,
or Rotor Brake On

3) Blades Spread, Safety
Valve Closed, Fold
Power Master Switch Off.

2.1.7.1 Starter Dropout. Starter operation and dropout
may be monitored by noting the magnetic compass heading
before engine start. When the starter is energized, the compass
will swing to anew heading. When the normal start circuitis
used, the starter will drop out at 45-percent Ng. The compass
should then swing back toits original heading, signifying the
starter has dropped out. When the manual start circuit is used,
the starter will drop out only when the abort switch isactuated.
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2.1.7.2 Start Bleed Valve. Thestart bleed valves, oneon
each engine, operate automatically during the start cycle and
require no specific pilot action. The function of thevalveisto
raise the compressor stall line during the start cyclein order to
increasethereliability of the normal start system. Thisisdone
by bleeding compressor discharge air during start. Thevalve
closes at the point wherethe starter, ignition circuit, and valve
circuit are deenergized simultaneously. Thevave remainsfully
closed during all regimes of engine operation except during
starting.

2.1.7.3 Starter Buttons. Two starter buttons, onefor each
engine, are above the speed selectors. The starter is energized
by holding the speed selectors at SHUTOFF and momentarily
depressing the starter button. Thisenergizesthe starter relay and
completes the circuit to the starter. When using the normal
starting mode, after the engine fires and the electrical power
load to the Starter decreases, the starter relay will automatically
drop out, deenergizing the starter. In the manual mode, when
N, reaches about 45 percent, the respective speed selector must
be pulled down to actuate the abort switch that in turn drops out
the starter.

2.1.7.4 Starter Abort Switch. A starter abort switchisin
each speed selector. The switch isactuated by pulling down on
the speed selector. This action breaks electrical circuit
continuity to theignition system and the starter relay.

2.1.7.5. Mode Selector Switch. Thisswitch with marked
positionsMANUAL and NORMAL under the general heading
START MODE is on the overhead dome light panel. When
the switch is placed to NORMAL, the automatic dropout
function of the starter relay isenergized, allowing the starter to
motor the engine to about 45-percent Ny When the switch is
placed to MANUAL, the automatic dropout feature of the
starter relay is bypassed, alowing the starter to remain engaged
until the abort switch is actuated. The switch operates on 28-
vdc power.

2.1.7.6 Auxiliary Start Fuel Shutoff Valves. Twoof these
valves, one for each engine, are installed in the engine

compartment between the engine fuel control and flow divider.
When thevalveisactuated during the start of either engine, the
flow of auxiliary bypass starting fuel isblocked. Thisblockage
decreases the total amount of fuel flow during starting, thus
diminishing the possibility of an overtemperature condition
because of excessivefuel flow. Thevalves operate on dc power
and are protected by the main starting circuit breakers.

2.1.7.7 Auxiliary Start Fuel Shutoff Valve Switch.
This pushbutton-type switch marked ENG ST ison each cyclic
stick. In addition to pressing the switch, the starter relay for the
engine to be started must be closed before the valve will
operate. Either the pilot or copilot switch will control the
operation of both valves. The switch operates on dc power.
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2.1.7.8 Emergency Start Switch. Two switches(Figure 2-
8) marked EMER START 1 ENG 2 are on the overhead
control panel to the right of the engine speed selectors. The
switches have two marked positions, ON and OFF. Normally
the switches remain OFF and starting is done through the
normal control circuit. When the switches are placed ON, the
normal control circuit with its safety interlocksis bypassed.
Power from the primary dc bus is fed directly to the starter
button and a normal starting procedure is followed. Placing
either engine emergency starter switch ON permits starting of
that enginein flight should any of the safety interlocksfail to
remain in the closed position when deenergized. The
emergency starter switches also permit intentional interlock
bypassing for maintenance purposes.

Figure 2-8. Engine‘Emer gency Start Switches

2.1.7.9 Engine Starting. During start, as theengine speed
selector is advanced to GRD IDLE, the stopcock opens and
allows fuel to pass through the flow divider and to enter theNo.
1 (low pressure) manifold to the nozzleswhereit is mixed with
compressor-discharge air. As fuel-air mixture leaves the
nozzles, it isignited by the two igniter plugsin the combustion
chamber and enters a sustained combustion process.

2.1.8 Ignition System. Theignition system condssof a
sealed ignition unit and two igniter plugs on each enginethat
provide a spark to ignite the fuel-air mixture. Theignition unit
is on thelower right side of the compressor casing. Theignition
system providesignition during starting with theignition switch
at NORM. When gas generator speed increases and the starter
circuit load drops, the automatic dropout relay releases,
deenergizing the starter and ignition systems, and combustionis
self-sustained.

2.1.8.1 Ignition Switches. Two ignition switches, onefor
each engine, on the overhead switch panel (Figure 2-9) are
marked IGNITION 1 ENG 2. Each switch has marked
positions TEST, OFF, and NORM. The switches are normally

2-19

NAVAIR 01-230HLH-1

at NORM. When the switch is & NORM with the starter
engaged, theignition unit is energized. Holding the switch at
the spring-loaded TEST position energizes the ignition unit
only. TEST is used (for ground operation only) without the
starter to test the ignition circuit. A clicking noisecanbeheard
when the switchisplaced to TEST. When the switch is OFF,
the ignition unit is deenergized. OFF is used to motor the
engine, using the starter without ignition. Theignition switches
are powered by dc current.

2.1.9 Torque Sensing System. This system
determines input torque at the main gearbox and transmits
this information to torquemeter indicators. Each
torquemeter indicator presents this information in terms of
percent of engine power being delivered to the main
transmission. Components of the systems include two
pressure chambers, two balancing valves, two pressure
transmitters, one high-pressure oil pump, and two dual-
needle torquemeter indicators. The system is designed to
measure the oil pressures required to react against the
forward displacement of the main gearbox second-stage
helical gear as a result of the input shaft torque of each
engine. These oil pressures, required to react against the
forward movement of the second-stage helical gear, are
sensed by two pressure transmitters that send electrical
signals to the torquemeter indicators.

Figure2-10. Torquemeter

2.1.9.1 Torguemeter Indicators. Two torquemeter
indicators (Figure 210), one for the pilot and one for the
copilot, are on the instrument panel. Each dual-needle
indicator marked PERCENT TORQUE contains two
pointers marked 1 and 2 that indicate input torque in
percent of maximum engine power output of each engine.
The electrical pressure torquemeter indicator dials marked
percent torque are marked in units of 5 percent from O
percent to 150 percent. The torquemeter indicators operate
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Figure 2-9. Overhead Switch Panel

on 26 vac and are protected by circuit breakers marked
TORQUE SENSOR.

2.1.10 Overspeed Protection System

In case of flexible drive shaft failure, no me-
chanical overspeed protectionis available.

The Nos. 1 and 2 engines are each equipped with an
overspeed protection system that is available through all
regimes of engine operation. The mechanical overspeed

protection is provided by a shutoff valve that is
incorporated in the fuel control. This prevents a
destructive overspeed in the event of a complete loss of
load, such as a high-speed shaft failure. Under such a
condition, the acceleration rate of the power turbine is so
great that fuel control would not react in time without the
shutoff valve. The valve is attached to the N governor
servo piston and closes at about 119-to 123-percent N;.
Any increase in power turbine speed moves the N; servo
piston and the shutoff valve with it. Motion beyond the
normal control range causes the shutoff valve to bottom
against the casing and cutoff discharge fuel.

2.1.10.1 Engine Overspeed Protection System.
The No. 1 engine is equipped with an engine overspeed
protection system effective only when operating in
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accessory drive. When an overspeed condition occurs, a
frequency signal from the No. 1 PMG will actuate a
solenoid that bleeds compressor discharge pressure (P3)
sensed by the fuel control. With the No. 1 engine in
accessory drive, two situations will cause activation of this
overspeed system. Either No. 1 Ny at approximately 108
percent or N, at approximately 104 percent or above will
cause the N to oscillate. N, reduction to less than 104
percent will restore normal No. 1 engine operation.
(Mechanical engine overspeed protection is not affected by
AFC 399)

Note

With AFC 399, N, above 104 percent, and
in accessory drive No. 1 engine should sense
an overspeed condition and drop to 60- to
70- percent Ns.

2111 (ET) AUXILIARY POWER UNIT (APU)
SYSTEM. The auxiliary power unit system provides an
external source of 115/200 volts, three-phase, 400 Hz, ac
electrical power in the same manner as an external power
unit. The system consists basically of an auxiliary power
unit, an Electronic Sequence Unit (ESU), a control panel,
an APU fuel system, and a generator system. The APU
system supplies power for instrumentation, minimal
lighting, and ground operation of the environmental
control system.

2.1.11.1 (ET) Auxiliary Power Unit (APU). The APU,
mounted in a pod attached to the right sponson, supplies
power to operate the APU generator system. The APU isa
small gas-turbine engine capable of producing 90
horsepower. It is controlled by the ESU.

2.1.11.2 (ET) Electronic Sequence Unit (ESU). The
ESU is the control element for the APU. The ESU is a
microprocessor-based electronic component that monitors
and controls all APU operations. It monitors speed and
temperature and outputs signals to control APU functions.
The ESU also shuts down the APU when monitored values
exceed established operating parameters. Advisory lights
on the APU control panel indicate system status.

2.1.11.3 (ET) APU Control Panel. The control panel
(Figure 2-5.1), on the cockpit console, contains all of the
controls necessary for APU operation. It consists of an
APU ON switch, GEN ON/OFF/RESET switch, GEN ON
indicator light, FUEL PUMP ON indicator light, and five
warning and indicating lights.

2.1.11.4 (ET) APU Fuel System. The fuel system
supplies fuel to the APU from the helicopter forward fuel
tank. The APU fuel system consists of a APU fuel shutoff
valve, fuel boost pump, and the necessary tube and hose
linesto convey fuel from the main fuel lineto the APU.
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The APU fuel system is independent of the helicopter fuel
system, except that it receives its fuel supply from the
aircraft’'s fuel system. The fuel shutoff valve, a motor-
operated gate valve, is in the right sponson. Normal fuel
flow to the APU is accomplished by positioning the APU
ON switch, on the cockpit APU control panel, to ON,
which opensthe fuel shutoff valve.

21115 (ET) APU Generator System. The APU
generator system, tied into the ac power supply system
through the APU generator control unit, supplies power to
al components operating off the No. 1 and No. 2
generators. In addition, to preventing paralleling of the
APU generator with the generator in the basic ac power
system, an APU interlock relay is provided.

2.1.11.6 (ET) APU Operation. Positioning the APU
CONTROL switch, on the APU control panel, to ON sends
a 28 vdc signal from the battery bus to the ESU. A start
command from the ESU sends 28 vdc to the APU starter
relay and causes the STARTER ON warning light to
illuminate. The ESU also controls ignition and signals the
fuel solenoid valve to open. This accelerates the APU to
100% speed. When speed reaches 70%, the ESU turns off
the APU starter by transmitting a discrete dc signal closing
the APU starter relay. The starter relay drops out and the
STARTER ON warning light goes off. At 95% the
ignition unit is deenergized and after atime delay the APU
isat 100% speed. The APU ON light will illuminate. The
helicopter’s electrical requirements are supplied when the
GEN ON switch is positioned ON, and the GEN ON light
illuminates.

2.2 ENGINE OIL SYSTEM (F0-4)

Each engine has an independent oil tank and dry sump
full scavenge ail system. Qil is gravity-fed from the tank to
the engine-driven oil pump mounted on the forward right-
hand side of the engine. The engine-driven pump
distributes the oil under pressure through a filter to
accessory gears and engine bearings. The oil serves both
lubricating and cooling purposes and is a completely
automatic system requiring no control action by the pilot.
The scavenge side of the pump returns oil through an oil
cooler to the oil tank.

The oil cooler is an oil-to-fuel heat exchanger with an
associated oil bypass valve. The oil flow through the
cooler depends on oil temperature. At lower temperature,
the pressure differential across the cooler causes most of
the oil to flow through the bypass valve. At higher
temperatures, the lower viscosity reduces the pressure
differential that closes the bypass valve and causes all of
the oil to flow through the cooler. Each engine oil system
has a 2.7-U.S. gallon capacity tank. The circular tanks are
around the forward section of each engine. For oil
specification and grade, see Figure 3-7.
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2.3 ROTOR SYSTEMS

The rotor systems consist of a single main lifting
rotary wing and an antitorque rotary rudder. Both systems
are driven by the two engines through the transmission
system and are controlled by the flight controls.

2.3.1 Rotary Wing System. The rotary wing system
consists of the rotary wing head assembly and the rotary
wing blades. The rotary wing head assembly, mounted
directly above the main gearbox, consists of a hub
assembly and a star assembly. The hub assembly,
consisting of five sleeve-spindle assemblies and five
hydraulic dampers clamped between two parallel plates, is
splined to the rotary wing drive shaft. The root ends of the
five rotary wing blades are attached to the sleeve-spindle
assemblies that permit each blade to flap vertically, hunt
horizontally, and rotate on their spanwise axis to change
the angle of incidence. Antiflapping restrainers limit the
upward movement of the blades. Droop stops limit the
downward position of the blades. Both are in operation
when the blades are stopped or turning at low speed. When
the rotor system is accelerated, centrifugal force
automatically releases the antiflapping restrainers at about
25 to 30 percent and the droop stops at about 65- to 75-
percent rotary wing speed. During rotor deceleration, the
droop stops will seat at about 50 to 60 percent and the
antiflap restrainers at about 30-percent rotary wing speed.
The hydraulic dampers lessen hunting movement of the
blades about the vertical hinges as they rotate, prevent
shock to the blades when the rotary wing is started or
stopped, and aid in the prevention of ground resonance.
The angle of incidence (or pitch) of the rotary wing blades
is controlled by the rotary wing flight control system that
is connected to the blades through a swashplate assembly
below the hub assembly. The swashplate assembly consists
of an upper (rotating) swashplate that is driven by the
rotary wing hub, and a lower (stationary) swashplate that is
secured by a scissors to the main gearbox. Both
swashplates are mounted on a ball-ring and socket
assembly that keeps them parallel at al times but allows
them to be tilted, raised, or lowered simultaneously by
components of the rotary wing flight control system that
connect to arms on the lower (stationary) swashplate.
Cyclic or collective pitch changes introduced at the
stationary swashplate are transmitted to the blades by
linkage on the rotating swashplate. The five al-metal
rotary wing blades are made of aluminum alloy, with the
exception of the forged steel cuffs on the blades that attach
the blades to the sleeve-spindle assemblies on the rotary
wing hub assembly. The main spar of the blade is a
hollow aluminum alloy extrusion that forms the leading
edge of the blade. Individual pockets constructed of sheet
aluminum alloy form the trailing edge of the blades. The
pockets are bonded to the spar. The rotary wing blades
have an abrasion/erosion strip of hard nickel-plated
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stainless steel bonded to the leading edge. The tip caps
have hard nickel bonded to the leading edge.

2.3.1.1 Blade Inspection Method Indicators

WARNING

When black is visible in the indicator, it may
be an indication of blade damage that is a
flight hazard. The cause of the black
indication shall be determined before flight.

A cylindrical BIM indicator (Figure 2-11) isin the
root end plate of each main blade, an air valve is in the
backwall of the spar. The pressure indicator has a
transparent cover through which color indication can be
observed to determine blade serviceability. The indicator
that is compensated for temperature changes compares a
reference pressure built into the indicator with the pressure
in the blades spar. When the pressure in the blade spar is
within the required service limits, indicating the blade is
serviceable, three white stripes show in the indicator. If the
structural integrity of the spar is impaired, nitrogen
pressure will decrease. If the pressure in the blade spar
drops below the minimum permissible service pressure,
the indicator will be actuated and will show three black
stripes. To check the integrity of the BIM indicator,
depress the manual test lever until a black indication
appears, and then release the lever.

2.3.1.2 IBIS (In-Flight Blade Inspection System).

The IBIS system consists of the five main rotor blade spars
(individually pressurized with nitrogen), a pressure
indicator (with radioactive source) on the root of each
blade spar, a radiation detector on the main rotor fairing
assembly, a signal processor with a test panel in the
baggage compartment, and an amber blade pressure
caution light located on the caution panel. The nitrogen
with each main rotor blade spar is pressurized to
approximately 10 psi at an ambient temperature of 10 to 24
degrees. The associated spar pressure indicator displays
two white stripes when the pressure is safe. If the spar
pressure drops to below the safe range, two black stripes
will display in the spar pressure indicator windows,
indicating that nitrogen is escaping through a crack in the
spar or through afaulty seal.
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WARNING

When black is visible in a spar pressure
indicator, hazardous blade damage may
exist. The unsafe blade shall be removed
from service until the cause of the unsafe
indicator is positively found and corrected.

A spar pressure indicator displaying two white (safe)
stripes can be checked by pressing the manual test
pushbutton in the indicator, which causes two black stripes
(unsafe indication) to be displayed. Once two black stripes
are displayed, regardless of the cause, the reset button on
the spar pressure indicator must be pressed with the clear
plastic test/shipping cover in place over the spar pressure
indicator to prevent the escape of radiation.

The radioactive source is shielded when the spar
pressure indicator displays white (safe). When the
indicator moves to the black (unsafe) position, the
radioactive source moves out of the shielded position and
is exposed. As the rotating unsafe blade then passes over
the radiation detector, the rays released by the blades
radioactive source are sensed by the detector, which sends
an electrical signal to the signal processor, which in turn
deenergizes arelay in the processor and causes the blade
pressure caution light to illuminate.

To ensure that the radiation detector is capable of
detecting radiation, a small radioactive source incorporated
in the detector continuously emits radiation at a lower rate
than the radioactive source in the spar pressure indicator.
The radiation detector continuously senses its own
radiation and sends a signal to the signal processor to
energize a relay that extinguishes the BIM caution light.
The No. 2 primary ac and the No. 2 primary dc buses
furnish power to the system through two circuit breakers,
both marked blade pressure, on the pilot circuit breaker
panel. In addition to damage causing a loss of pressurein
the spar, failure of the signal processor, or loss of 115-vac
power will each result in illumination of the BIM caution
light.

2.3.1.3 IBIS Test Panel. AnIBIStest panel is mounted
on the signal processor, which is located on the left-hand
side of the cabin wall. The test panel is used for built-in
tests (bits) to verify operation of the radiation detector and
the signal processor. A bit selector switch, a press-to-test
pushdown, a red warning light, a green safe light, and a
decal that lists the bit procedures and associated light
indications are mounted on the panel. Pressing the press
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to-test pushbutton on the test panel will result in the
following indications:

Note

In each bit switch mode, the press-to-test
pushbutton must be held down for a
minimum of 5 seconds to allow the signal
processor to stabilize.

a  Selecting DET with the bit switch and pressing
the pressto-test pushbutton simulates the
detectors normal sensing of its own low radiation
rate and illuminates the green safe light. This is
an operational checkout of the detector.

b. Selecting LOW WARN and pressing the
pushbutton simulates loss of the detectors own
radiation rate and lights the blade pressure caution
light and the red warning light. This is a
functional checkout of the signal processor.

c. Selecting safe and pressing the pushbutton
simul ates the detectors normal sensing of its own
low radiation rate and illuminates the green safe
light. This is a functional checkout of the signal
processor.

d. Selecting HIGH WARN and pressing the
pushbutton simulates the detector sensing a high
radiation rate from a spar pressure low indicator
with low pressure. The blade pressure caution
light illuminates and the red warning light
illuminates. This is a functional checkout of the
signal processor.

2.3.2 Bifilar Absorber. The main rotor system has a
bifilar absorber assembly (helicopters modified by AFC
403) to reduce fatigue stress and improve the overall
vibration comfort level throughout the helicopter. The
bifilar absorber assembly secured to the main rotor hub
consists of a five-pointed, star-shaped, aluminum forging
with a 17-pound weight attached to each star point.

2.3.3 Rotary Rudder System. The system consists
of the rotary rudder assembly and rotary rudder blades.
The rotary rudder assembly mounted at the upper end of
the pylon consists of a rotary rudder hub and the pitch-
changing mechanism. The splined hub is supported and
driven by the horizontal output shaft of the tail gearbox.
The five rotary rudder blades are attached to the rotary
rudder hub by flapping hinges and spindles so that they are
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Figure2-11. BIM Indicator

free to flap and rotate about their spanwise axis for pitch
variation. The blade pitch-changing mechanism transmits
rotary rudder control pedal movements to the rotary rudder
blades through the hollow horizontal output shaft of the
tail gearbox. The five al-metal rotary rudder blades are
constructed of a single aluminum pocket bonded to a G
shaped spar. The rotary rudder negative force gradient
system is installed to relieve the pilot of rotary rudder
forces created by aerodynamic loads when the auxiliary
servo system is inoperative. The system applies a force to
cancel the aerodynamic loads only when the rotary rudder
is operating at normal speeds. Because of this, when the
system is checked on the ground with rotary rudder
stationary and the auxiliary servo off, a negative spring
centering effect is created. The tendency of the pedalsis
then to go normally to either extreme. Under these
conditions, considerable force is required to push the
rotary rudder pedals from the extreme positions; however,
the forces will decrease as the positions approach neutral.
The initial force to move the pedals toward the right from a
full left position is between 30 and 40 pounds. With the
primary servo ON, auxiliary servo OFF, and the rotary
wing head stationary, pedal motion will cause the col-
lective pitch lever to move up for aright pedal motion and
down for aleft pedal motion.

2.4 TRANSMISSION SYSTEM

The transmission system (Figure 2-12) consists of
three gearboxes that transmit power to the rotary wing and
rotary rudder. The three gearboxes are the main gearbox,
intermediate gearbox, and the tail rotor gearbox.

2.4.1 Main Gearbox. The MGB (Figure 2-13),
mounted above the cabin an of the engines, interconnects
the two engines through a main gearbox to the rotary wing.
Gearing reduces engine rpm at a ratio of approximately 93
to 1 for driving the rotary wing. Engine torque is
transmitted by the main gearbox to the rotary wing drive
shaft to drive the rotary wing, and aft to the intermediate
gearbox and then to the rotary rudder gearbox to drive the
rotary rudder. The main gearbox accessory section (Figure
2-14) at the rear of the main gearbox lower housing drives
the primary, utility, and auxiliary hydraulic pumps, the
high-pressure torquemeter oil pump; and the two
generators. Dual oil pumps are installed on the accessory
section. These pumps increase reliability through better
lubrication and permit flight to be continued if one pump
fails. A freewheeling unit at each engine input to the main
gearbox permits the rotary wing to autorotate without
engine drag in case of engine (or engines) failure, or when
engine rpm decreases bel ow the equivalent of rotor rpm.
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2.4.1.1 Accessory Drive Rotor Lockout System.
This system permits the pilot to use engine power to drive
the acessory section (hydraulic pumps, oil pumps,
generators, etc.) of the main gearbox on the ground
without rotating the rotary wing head. No. 1 engine is
used to drive the accessories without turning the rotary
wing head. A switch allows the pilot to position the linear
actuator and divert power to either the accessory section
or rotary wing.

2.4.1.2 Accessory Drive Panel. This panel (Figure 2-
15) is beside the engine control quadrant. The accessory
drive switch with marked positions FLIGHT and
ACCESS IR is a leverlock switch that must be pulled
out before it can be moved from one position to the other.
It allows the No. 1 engine to drive the accessory section
of the main gearbox before starting the No. 2 engine and
engaging the rotary wing head and/or when No. 2 engine
rpm is lower than No. 1 engine rpm. Prior to starting the
No. 1 engine, placing the switch to ACCESS DR
positions the rollers in the input freewheel unit, permitting
the No. 1 engine to drive the accessory section of the
main gearbox. Also, at this time, the accessory drive
(rotor lockout) warning light marked ON will go on and
will remain on until the rollers are repositioned to drive
the rotary wings. (On helicopters modified by AFC 401,
the linear actuator will take 6 to 7 seconds to complete
shift. Confirmation is provided by the appropriate light
indicator on the accessory drive panel.) When both
engines are operating and the rotor is being driven by the
No. 2 engine, No. 1 engine speed should be reduced to
GRD IDLE. When these conditions have been met,
placing the accessory drive switch to FLIGHT energizes
an actuator that repositions the input freewheel unit
rollers, permitting the No. 1 engine to also drive the rotary
wing shaft. An accessory drive limit switchis incorporated
in the ground idle range of the speed selection. Thislimit
switch prevents switching from ACCESS DR to FLIGHT
without first retarding the No. 1 engine speed selector
lever to the GRD IDLE range. After the rollers are
repositioned, the accessory drive (rotor lockout) warning
light will go off. (On helicopters modified by AFC 401,
two interlocks prevent the linear actuator from
repositioning. The No. 2 engine must be driving the rotors
at 102- to 104-percent N, and the No. 1 speed selector at
ground idle. A guarded two-position override switch is
also provided.) The accessory drive switch circuit
operates on dc power and is protected by acircuit breaker
marked ACCESS DRIVE on the center circuit breaker
panel (Figures 2-23 and 2-25).
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Figure2-15. Accessory Drive Switch Panel

2.4.1.3 Accessory Drive Warning Light

On helicopters modified by AFC 401, when
utilizing the override switch to reposition
the actuator, the No. 2 engine must be
driving the rotors at 102- to 104-percent N,
and the No. 1 speed selector must be
positioned a GRD IDLE to prevent
damage to the MGB. Use of this override
switch isnot anormal procedure.

Note

In the event of an input freewheeling unit
failure while shifting from accessory drive
to flight position on the No. 1 engine (with
a positive indication of successful shift), no
indication of torque on No. 1 eng. N
marrying with N; will be evident after the
shift, regardless of speed selector lever
position.
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This light (Figure 2-15) is on the accessory drive
panel. It will light when the rollers in the freewheel unit
have been positioned to permit the No. 1 engine to drive
the accessory section of the main gearbox. When No. 1
engine power is diverted to drive the rotary wing shaft,
the warning light will go off. The accessory drive warning
light on is the only positive indication of the input
freewheeling unit in the accessory drive position, and the
accessory drive warning light off is the only positive
indication of the input freewheeling unit in the flight
position. The press-to-test light operates on dc power and
is protected by the circuit breakers marked PWR and
TEST in the center circuit breaker panel (Figures 2-23
and 2-25) under the general heading of WARNING LTS.

2.4.1.4 Tail Takeoff Freewheel Unit Caution Light.
The light marked TAIL TAKEOFF is on the caution
panel (Figure 2-49). The caution light indicates failure of
the tail takeoff freewheel unit in the main gearbox
accessory drive train.  When this failure occurs, the
accessory section is being driven by the No. 1 engine
through-shaft at reduced rpm. No. 1 generator output is
normally used to sense this reduction in rpm that resultsin
a reduction in generator frequency. In case the No. 1
generator has failed, the No. 2 generator output is used to
sense thisrpm reduction. When the generator frequency is
reduced to less than that produced through the freewheel
unit drive, the caution light will go on. Failure of the No.
1 engine subsequent to the caution light going on would
result in loss of the eguipment driven by the accessory
section. The system operates on dc power. The sensing
unit isin the electronics compartment.

Note

Flight regimes above 100-percent N, may
preclude detection of an actual tail takeoff
freewheel unit failure.

2.4.2 Intermediate Gearbox. This gearbox (see
Figure 2-12) at the base of the rotary rudder pylon
contains a bevel gear direct-drive system to change the
direction of the shafting that transmits engine torque to
the tail gearbox. The intermediate gearbox is splash-
lubricated. Screened intermediate gearbox cooling air
inlets (Figure 2-2) in the pylon fairing permit the gearbox
to be cooled by the rotary wing downwash.

2.4.3 Tail Gearbox. This gearbox (see Figure 2-12)
at the upper end of the rotary rudder pylon contains a
bevel gear reduction-drive system to transmit engine
torqueto the rotary rudder. Thetail gearbox also contains
part of the pitch change linkage that extends through the
hollow horizontal output shaft to the rotary rudder hub.
Thetail gearbox is splash lubricated.
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244 Intermediate and Tail Gearbox Oil
Systems. Both the intermediate and the tail gearboxes
are splash-lubricated from individual sump systems.
Internal spiral channels ensure oil lubrication to all
bearings. An oil filter plug, drain plug, and oil level
window are in each gearbox casting. Oil capacity for the
intermediate gearbox is about 0.2 gallon and for the tail
gearbox, 0.4 gallon. For oil specification and grade, see
Figure 3-7.

2.4.5 Chip Detector Caution Lights. These lights
marked MAIN TRANS CHIP, INTMED TRANS CHIP
and TAIL TRANS CHIP are on the CAUTION PANEL
(Figure 2-49). The MAIN TRANS CHIP light serves a
single function in that it visually indicates that one or both
of the magnetic chip detectors in the main gearbox has
picked up and retained metal particles or chips in the oil.
The INTMED TRANS CHIP and TAIL TRANS CHIP
lights, when on, indicate that the gearboxes have
overheated or the magnetic chip detectors have picked up
and held chips or metallic particles in the oil. The
presence of either of these conditions could cause ex
cessive wear and/or premature failure of the gearboxes.

The system operates on dc power and is protected by a
circuit breaker marked CHIP DET on the center circuit
breaker panel.

2.4.6 Transmission Oil Systems

2.4.6.1 Main Gearbox Oil System (FO-5). Primary
and secondary oil pumps are for lubrication. The primary
oil pump is mounted on a common shaft between the
torque indicating system oil pump and the transmission
rear cover. The secondary oil pump is mounted on a
common shaft between the utility hydraulic pump and the
transmission rear cover (Figure 2-14). Qil is pumped
from the gearbox sump through a hose to an oil cooler
behind the main gearbox. If oil from the sump isless than
70°C, the thermostatic bypass valve in the oil cooler
opens and the oil bypasses the radiator and goes directly
to the jets. If the oil temperature is over 70°C, the valve
closes, directing oil through the oil cooler to be cooled
before going to the jets. Cooling air enters the forward
end of the main gearbox fairing through a screened main
gearbox cooling air intake (Figure 2-2) and is forced
through the oil cooler by a blower driven by belts from
the tail drive shaft. The air is then exhausted through a
screened transmission accessories cooling air outlet at the
rear of the fairing. After passing through the oil cooler;
the oil returns to the main gearbox where it is sprayed
onto the gears and bearings through jets built into the
gearbox castings. An oil filler, reached from the left side
of the rotary wing fairing, is on the left side of the
gearbox. A window in the gearbox below the oil filler
provides a sight check for the oil level in the main
gearbox. Qil tank capacity is 16.6 galons, normal
servicingis 12.6 gallons.
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2.4.6.2 Main Gearbox Oil Pressure Indicator and
Caution Light. The main gearbox oil pressure indicator
(Figure 2-7) is on the instrument panel. The indicator is
marked in pounds per square inch, and is activated by a
pressure transmitter connected to the gearbox inlet
[ubrication line. The main gearbox oil pressure indicator
operates on 26 vac and is protected by a circuit breaker
marked XMSN OIL PRESS. The main gearbox oil low-
pressure caution light marked TRANS OIL PRESS is on
the CAUTION PANEL (Figure 2-49) and is actuated by a
pressure switch in the forward part of the main gearbox.
The amber caution light operates on dc power and is
protected by a circuit breaker marked WARNING LTS
PWR on the center circuit breaker panel. The light will
go on when the main gearbox oil pressure drops below 3-
12 %1 psi at the pressure switch at the forward right
corner of the main gearbox at the point furthest from the
pressure pumps. The different locations of the pressure
sensors for the gauge and caution lights were incorporated
to warn the pilot of an oil blockage within the gearbox
that may not be indicated on the pressure gauge.

2.4.6.3 Main Gearbox Emergency Lubrication
System. The ELS will permit continued main gearbox
operation for a limited time following failure of the main
lubrication system. The ELS was designed to allow
continued flight for up to 30 minutes following a failure
of the main lubrication system. In the event of a sudden
massive loss of lubricating oil, vibrations and/or other
secondary indications that require immediate action may
occur within 2 minutes. The exact duration of safe flight
using ELS will vary depending upon various conditions,
including but not limited to, mode of main lube failure,

aircraft weight, aircraft pitch attitude, balanced flight
condition, and power requirements. An enlarged sump at
the base of the main gearbox provides an additional 1.6
galons of oil for the ELS. Upon a malfunction of the
main lubrication system, a pressure-sensitive valve will
activate when the oil pressure at the input sleeve bearings
in the high-speed section of the main gearbox falls below
12 to 15 psi that corresponds to 20 to 25 psi on the oil

pressure gauge. This valve directs the ELS oil to the
sleeve bearings as well as the torque system. ELS oil

pressure is provided by the torquemeter pump at the rate
of 0.7 gpm. Although the pressure-sensitive check valve
prevents oil from the torquemeter pump from being
supplied to other parts of the transmission, the ELS is not
a closed-loop system. ELS system ail returning from the
input shaft bearing passes through the main sump on its
way to the ELS sump. When a leak occurs in the main
lube oil system, the primary and secondary lube oil
pumps, if operating, will deplete a portion of the
remaining ELS oil as it passes through the main sump.

While the ELS operates, oil pressure, oil temperature, and
the torque indicator will not register accurately. A low
but steady torque reading rather than zero torque reading
will confirmthat the ELSis operating.
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2.4.6.4 Main Gearbox Oil Temperature Indicator
and Caution Light. The main gearbox oil temperature
indicator (Figure 2-7) marked XMSN OIL TEMP on the
instrument panel is graduated in degrees Celsius. The
indicator is connected by direct current from the primary
bus to an oil temperature bulb next to the main gearbox
oil outlet port and is protected by a circuit breaker marked
XMSN OIL TEMP. The main gearbox oil temperature
caution light is on the caution panel and is activated by a
temperature sensor on the inlet lubrication line. The
amber caution light operates on dc power and is protected
by a circuit breaker marked WARNING LTS PWR on the
center circuit breaker panel (Figures 2-23). The
transmission oil temperature caution light will go on when
the transmission oil temperature at the oil cooler exit is
over 120°C. The different locations of the temperature
sensors for the gauge and light allow the pilot to monitor
the gearbox operation by means of the gauge and the ail
cooler operation by means of the caution light. Thus, if a
malfunction occurs in the oil cooler (blockage, fan belt
failure, etc.), the caution light will go on before the
gearbox oil temperature rises to a dangerous level. The
120°C for the caution light limitation is sensed after the
oil cooler, and the 145°C limitation noted on the oil
temperature indicator is sensed before the oil cooler.

2.4.7 Rotor Brake. A hydraulically activated rotor brake
mounted on a brake shaft forward of the main gearbox
stops the rotation of the rotor system and prevents its
rotation when the helicopter is parked. The rotor brake
consists of a hydraulic cylinder and lever pressure gauge
hydraulic brake cylinders, and a brake disc. The rotor
brake hydraulic cylinder and lever on the npilot
compartment ceiling operate independently from the
hydraulic systems. A spring-loaded accumulator
connected to the rotor brake hydraulic lines at the forward
end of the transmission compartment assures continuous
hydraulic pressure after the rotor brake lever is applied.
The rotor brake hydraulic cylinder is gravity-fed with
hydraulic fluid from the utility hydraulic system reservoir.
In case of a broken or leaking hydraulic line from the
utility hydraulic system reservoir, the rotor brake
hydraulic cylinder contains enough fluid for braking the
rotary wing system. The hydraulic brake cylinder is on
supports attached to the main gearbox. The brake disc
positioned on the input shaft of the main gearbox has a
toothed edge that is engaged by the blade positioner drive
unit to turn the rotary wing in the blade positioning cycle.
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WARNING

The rotor brake will not prevent rotor movement
with the No. 1 engine in flight position above
ground idle or with the No. 2 engine above ground
idle. Personnel injury and/or helicopter damage
may occur as a result of inadvertent rotor
engagement.

2.4.7.1 Rotor Brake Cylinder and Lever. A rotor
brake lever (Figure 2-16) is connected directly to the rotor
brake hydraulic cylinder to the right and forward of the
overhead switch panel on the pilot compartment ceiling.
The rotor brake is applied by pulling down and forward as
indicated on the decal aft of the lever on the upper
structure.  The decal is marked TO ENGAGE ROTOR
BRAKE PUSH LEVER FORWARD. The decal also has
an arrow pointing forward. When actuated, a lock-lever at
the forward outboard side of the cylinder locks the brake
lever in the applied (forward) position. To release the
rotor brake, reposition the lock-lever aft and swing the
rotor brake lever aft and up against the bottom of the
cylinder until it snaps into place. The lockpin may be
made inoperative by turning it until it remains in the OUT
position. For normal shutdown, the rotor brake should be
applied firmly and smoothly. As rotor rpm approaches
zero, rotor brake pressure should be reduced in order to
ease rotor blades to a stop, precluding any tendency of
whip stopping. When the rotary wing blades are folded,
the rotor brake lever must be on to open interlock for a
normal start. For emergency shutdown, the rotor brake
lever may be forced forward into the full ON position
after closing the engine speed selectors. In case of an
emergency, the rotor brake, when fully applied, is
designed to stop the rotors from 77-percent N in 14
seconds with engines at idle and from 91 percent in 20
seconds with engines at idle.

Figure2-16. Rotor Brake Lever
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2.4.7.2 Rotor Brake Pressure Gauge. The hy-
draulically actuated gauge is to the rear of the rotor brake
lever (Figure 2-16) on the pilot compartment ceiling. The
reading that is indicated by the needle indicates psi X 100.
A decd, maked ROTOR BRAKE PRESS,
ACTUATING RANGE 350500 PSl., ENGINE START
320 PSI. MIN., PARKED POS, and RANGE 250/600
PSl., is next to the rotor brake pressure gauge. A pressure
of 320 psi or more is needed before an engine start can be
initiated with the blades fol ded.

2.4.7.3 Rotor Brake Caution Light. Thislight onthe
CAUTION PANEL indicates that either the manual or
automatic rotor brake is on; however, the automatic rotor
brake is not applied until the blade fold master switch is
activated. The light will go off when the rotor brake is
disengaged.

2.5 FUEL SYSTEM

2.5.1 Internal Fuel System. These helicopters are
equipped with two pressure-type fuel systems (FO-7). The
forward tank system supplies fuel to the No. 1 engine and
the aft tank system supplies fuel to the No. 2 engine. On
the ET the forward tank also supplies fuel to the auxiliary
power unit (APU). The forward and aft systems each
consist of a tank with two bladder type cells, a collector
can equipped with two boost pumps, an ejector system
that continually fills the collector can with a boost pump
on, a main line filter, and a firewall shutoff valve. The
collector can boost pump and ejector arrangement provide
for a minimum of unusable fuel. A crossfeed line between
the two pressure-type systems permits fuel from both the
forward and aft tanks to be directed to one engine during
single-engine operation, or fuel from one tank to supply
both engines.

The center tank replaces consumed fuel in the forward
and aft tanks. The center tank consists of a single
bladder-type cell, two ejectors, and a common opening
between the forward and center tanks. The opening
allows fuel to spill freely into either tank. One center tank
gjector is associated with the forward tank and the other
with the aft tank. The center tank gjector associated with
the forward tank will pump fuel into the forward tank
when one or two forward tank boost pumps are on. This
is the only means of transferring fuel from the center to
forward tank once the fuel level drops below the common
opening level. The center tank gjector associated with the
aft tank will pump fuel into the aft tank when one or two
aft tank boost pumps are on and the float valve in the aft
tank is open. The aft tank float valve opens when the aft
tank fuel level drops below 600 to 900 pounds.

When the aft tank fuel system is operating and the aft
tank float valve is closed, fuel flow from the aft tank
system to the center tank aft gjector transfers fuel from the
aft tank into the center tank. To prevent overfilling the
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center and forward tanks, a float shutoff valve is
incorporated in the center tank aft ejector line. The fuel
management panel (Figure 2-17) on the instrument panel
contains the four fuel boost pump switches, the boost
pump failure warning lights, the crossfeed switch, and the
two firewall shutoff switches. The tanks may be filled by
either a pressure-refueling system or the conventional
gravity feed through the filler necks. Each tank has a fuel
guantity gauge that indicates the quantity of fuel in
pounds. See Figure 2-22 for fuel quantity data and Figure
3-7 for fuel specification and grade.

2.5.1.1 Fuel Shutoff Valve Switches. Two fuel
shutoff valve switches marked FIREWALL VALVE with
the marked positions OPEN and CLOSE are on the fuel
management panel. These switches control the fuel
shutoff valves overhead in the cabin in front of the engine
compartment.  Placing the switches in the CLOSE
position shuts off the flow of fuel to the engines. In case
of electrical failure, the valves will remain in the last
energized position. The switches and valves are powered
by the primary bus, and protected by circuit breakers on
the center circuit breaker panel marked 1 ENG 2 under
the general headings FUEL SYSTEM and VALVES.

QUANTITY QUANTITY

20

LBS. X 100 LEOS. X 160

FWD CTR AFT

FUEL @
GAGE

TEST

| ),
@’ FIREWALL
VALVE CROSSFEED

FIREWALL
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n@o@

AFT TANK

FWD TANK \

S 44175 (RE2)

Figure 2-17. Fuel Management and Fuel Quantity
Panel

2.5.1.2 Crossfeed Switch. A fuel crossfeed switch
marked CROSSFEED is on the fuel management panel.
The switch has marked positions CLOSE and OPEN and
actuates a valve that operates on dc power and is
protected by a circuit breaker marked X FEED on the
center circuit breaker panel under the general headings
FUEL SYSTEM and VALVES. Normaly, the switch is
in the CLOSE position. With the switch in the CLOSE
position, the No. 1 engine receives fuel from the forward
tank and the No. 2 engine receives fuel from the aft tank.
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Placing the switch in the OPEN position electrically
opens the crossfeed valve that connects the systems. The
crossfeed system may be used to supply fuel under
pressure from both tanks to any one or both engines. The
crossfeed system does not transfer fuel between tanks.

2.5.1.3 Fuel Boost Pumps. Two boost pumps in each
collector can in the fuel tanks supply fuel under pressure
to the two independent fuel systems. Normally, fuel flows
from the tanks through a fuel filter, check valve, and
firewall shutoff valve to the engine driven fuel pump and
then to the engine fuel control unit. Should to engine-
driven fuel pump fail, the engine will fail because of fuel
starvation.

2.5.1.4 Fuel Boost Pump Operation
Note

When starting No. 1 engine with an exter-
nal dc power source or the battery, the
boost pumps will be inoperative because of
their ac power source requirement. |f all
fuel lines to the engine are full, the engine-
driven fuel pumps will be capable of
supplying sufficient fuel for starting.

2.5.1.5 Fuel Boost Pump Switches. Four boost
pump switches on the fuel management panel control the
fuel flow to the engine. The switches are in sets of two;
those for the forward tank are marked FWD TANK while
the two for the aft tank are marked AFT TANK. Above
each switch is a number 1 or 2 to designate the pump in
the tank controlled by that switch. Each switch has two
marked msitions. PUMP (ON position) and OFF. The
boost pumps in the collector can in the forward cell of
each fuel tank supply fuel to the engine-driven pump
when the switches are in the PUMP position (FWD
TANK and AFT TANK). The pump switches are
controlled by dc power and are protected by four circuit
breakers on the center circuit breaker panel. The boost
pumps are operated on ac power with each pump pro-
tected by acircuit breaker.

2.5.1.6 Fuel Boost Pump Failure Warning Lights.
Four pressure switches, two installed in each tank, are
connected to the pressure feed line from each boost pump.
The pressure switches are connected by direct current
through the warning light circuit breaker on the center
circuit breaker panel and are marked PWR and TEST
under the general heading WARNING LTS. When the
boost pumps are first turned on or the boost pump
switches are tested, the fuel pump failure warning lights
will go on and then off. They are lit until pressure is built
up in the system. The switches close if the punypsfail, and
the warning lights marked PUMP FAILURE on the fuel
management panel will light. Pressure must decrease to
approximately 16-1/2 psi to energize the warning circuit.
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WARNING

If a fuel boost pump failure warning light
goes on, activate the remaining boost pump
for that tank before securing the affected
pump. If the fuel boost pump failure
warning light goes off when both pumps
are activated, there may be afuel leak.

2.5.1.7 Fuel Low-Level Caution Lights

When the fuel low-level caution lights go
on, attitudes of over 6° noseup should be
avoided because of the possibility of fuel
starvation.

The low-level caution lights are on the CAUTION
PANEL on the instrument panel. The caution lights,
operating on dc power, are tested by the master TEST
button on the caution panel and are protected by circuit
breakers marked LOW LEVEL FWD and AFT on the
center circuit breaker panel.

On UH-3H helicopters, the FWD FUEL LOW and
AFT FUEL LOW caution lights for the forward and aft
tanks will go on when approxi mately 210 to 280 pounds
per tank remain in a 3° nosedown attitude, or between
170 and 200 pounds per tank remain when in a hover.

2.5.1.8 Fuel Quantity Gauges and Test Switch.

The fuel quantity gauges on the instrument panel above
the fuel management panel indicate the fuel quantity in
each tank in pounds. UH-3 helicopters have three quantity
gauges for the forward, center, and aft tanks, respectively.
The tank unit capacitance system used in this helicopter is
practically unresponsive to volumetric changes resulting
from various temperatures. The dielectric between the two
electrodes will vary as the fuel varies. The fuel quantity
gauges are calibrated to measure this voltage differential
in pounds of fuel. Fuel quantities are shown in the fuel
quantity data tables. The fuel quantity indicating system
may be tested by pressing the fuel quantity gauge test
switch marked FUEL GAGE TEST to the left of the fuel
management panel. Pressing the button-type switch will
induce a current reversal that causes the needles to turn to
zero. Upon release of the test switch, the normal current
should cause the needles to return to the previous reading.
Thistest shows that the fuel quantity indicating system is
operating correctly. The fuel quantity indicating system
operates on ac power and is protected by circuit breakers.
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2.5.1.9 Fuel Filter Bypass Caution Lights. The fuel
filter bypass caution lights will light whenever fuel bypass
is imminent. This normally occurs when a pressure
differential of approximately 1.1 to 1.7 psi is sensed at the
filter. As the contamination increases and the pressure
differential increases to 1.9 to 2.3 psi, the bypass valve
opens and, at this point, the filter is being bypassed. The
caution lights are marked FWD FUEL BYPASS and AFT
FUEL BYPASS, indicating which fuel system is in a
condition of impending filter bypass. The lights operate
on dc power and are protected by the WARNING LTS
PWR circuit breaker on the center circuit breaker panel.

2.5.1.10 Pressure Fueling-Defueling System. The
system is a single-point fueling-defueling system. The
pressure-refueling filler cap (Figure 2-18) is on the right
side of the fuselage, inside the step below the cargo door.
The filler cap is marked CAP-FUEL HLLER SINGLE
POINT SERVICNG. To fill the fuel tanks, the refueling
nozzle is connected to the adapter connection and fuel is
pumped through the fuel lines and the fueling and
defueling valves in the forward and aft fuel tanks. The
fueling and defueling valves are normally closed; for
refueling, the valves open with pressure at the inlet until
high-level shutoffs close the valves. The high-level
shutoff valve for the forward tank is in the center tank.
This allows both the forward and center tanks to fill
simultaneously through the common opening. When the
center tank is full, the refueling process is stopped for
those tanks. For defueling, the valves open with vacuum
at the inlet until the low-level shutoffs close the valves.
The low-level shutoffs are only in the forward and aft
tanks.

2.5.1.11 Pressure-Refueling Switches. The
switches marked PRI TEST and SEC TEST are on a panel
(Figure 2-18) marked PRESS REFUELING PRECHECK
next to the refueling-defueling adapter connection. The
switches are used to check the reliability of the fuel high-
level shutoffs. The panel contains information on the
refueling precheck that must be followed prior to using
the pressure refueling system.

PRESS REFUELING PRE-CHECK

| ATTACH REFUELING NOZZLE
2. PRESS TEST BUTTONS

3. TURN ON REFUELING PUMP
CHECK EACH BUTTON FOR
NO FUEL FLOW

WARNING.

$ 26925 (R1)

Figure2-18. Single-Point Servicing Panel
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2.5.2 (NON ET) Helicopter In-Flight Refueling
System (HIFR). Helicopters are equipped with a
system for refueling from a surface vessel while in flight.
Fuel is pumped on board the helicopter under pressure
through a Wiggins quick-disconnect nipple. The Wiggins
quick-disconnect nipple is in the cabin floor near the
sliding cabin door. The nipple is provided with a cover
maked REPLACE COVER AFTER FILLING. A
separate grounding receptacle is provided at this station.
A filter is incorporated in the system to prevent
contaminated fuel from entering the helicopter. In
addition, the station is equipped with a dome light with a
control switch. See Chapter 9 for Helicopter In-Flight
Refueling Procedures.

2.5.3 Fuel System Management. For norma
operation of UH-3 helicopters (Figure 2-19) with cross-
feed closed and one boost pump on in each tank, the
forward and center tank will furnish fuel to the No. 1
engine and the aft tank will furnish fuel to the No. 2
engine. This causes the aft tank quantity gauge to drop
more rapidly than the forward and center tank gauges. In
addition, as long as the center tank float shutoff valve is
open and the aft tank float valve is closed, fuel will be
transferred at alow rate from the aft tank to the center and
forward tanks. This also causes the aft tank quantity
gauge to drop more rapidly than the center and forward
tank gauges. Once the aft tank fuel is depleted below the

CONDITION

BOTH ENGINES
OPERATING

Normal Operation -
Fwd tank to left engine
and Aft tank to right
engine

Either tank both
engings

ONE ENGINE
OPERATING

Fwd tank to left engine
or Aft tank to right
engine

Both tanks to either
engine

Either tank to
opposile engine

CENTER FUEL TANK
OPERATION

Fuel to both forward
and aft tanks
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level at which the aft tank float valve opens (600 to 900
pounds), the center tank aft ejector starts to transfer fuel
into the aft tank.

For operation under unusual conditions, the fuel
quantity in the tanks can be equalized by operating both
engines from either the forward or aft tank systems. This
can be done by opening the crossfeed and turning on both
boost pumps in the tank system being used, and one boost
pump on in the tank system not being used. The tank
with two boost pumps on will supply fuel to both engines,
because of the greater pressure furnished by the two
pumps that close the check valve downstream of the tank
with only one pump operating.

2.5.4 Fuel Dump System. This system will dump fuel
from a single tank at a rate of 400 to 500 pounds per
minute, and simultaneously from both tanks at approxi-
mately 800 pounds per minute. Fuel will stop dumping in
either tank when the associated tank's fuel low caution
light goes on, since the caution light sensor and the dump
standpipe are at approximately the same level. The tank's
dump pump should be turned off at this time to prevent
the pump from overheating. If the pump is not turned off,
a thermal device in the pump will automatically turn it off
and the pump will have to be removed to reset the thermal
device.

Figure2-19. Fuel System Management

CROSSFEED FUEL SHUTOFF BOOST
SWITCH VALVES PUMP SWITCHES
CLOSED Both - OPEN Pumps - As required,
refer to Cruise
Checks, Chapter 7.
OPEN Both - OPEN Tank in use - BOTII
ON Tank not in use -
ONE ON
CLOSED Good engine - Good engine - ON
OPEN
Failed engine - Failed engine - OFF
CLOSED
OPEN Good engine - Both tanks - ON
OPEN
Failed engine -
CLOSED
OPEN Good engine - Tank in use - BOTH
OPEN ON '
Failed engine - Tank not in use -
CLOSED ONE ON
One pump in each
tank - ON
ORIGINAL
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The system (FO-7) uses the center point
pressure-fueling plumbing to dump fuel overboard
through a tube near the right side of the tailwheel. The
forward and aft tanks each have a dump pump and dump
valve that are off and closed respectively when not
dumping. A system dump valve incorporated in the center
point fueling system is closed when not dumping to
prevent dumping when pressure fueling. When dumping,
the high-level shutoff sensor is actuated and closes the
fueling/defueling valve to prevent dump fuel from
reentering the tank.

The primary dc bus furnishes control power to the
tank dump systems through two FUEL SYSTEM circuit
breakers on the center circuit breaker panel marked FWD
and AFT above the genera heading DUMP. The forward
tank dump pump operating power is furnished by the No.
1 primary ac bus through a circuit breaker on the copilot
circuit breaker panel marked DUMP FWD under the
general heading FUEL PUMP. The aft tank dump pump
operating power is furnished by the No. 2 primary ac bus
through a circuit breaker on the pilot circuit breaker panel
marked DUMP AFT under the general heading FUEL
PUMP. The system dump valve is controlled by primary
dc bus power through a FUEL SYSTEM circuit breaker
on the center circuit breaker panel marked FUEL SY SEM
above the general heading DUMP.

2541 FUEL DUMP Control Panel. The panel
marked FUEL DUMP (Figure 2-20) is on the cockpit
console. There are two guarded switches on the panel, one
with marked positions FWD and OFF and the other AFT
and OFF. Placing the forward tank switch to FWD opens
the tank dump valve, turns the dump pump on, actuates
the high-level shutoff to close the fueling/defueling valve,
and opens the system dump valve. The aft tank switch
operates the same way.

WARNING

Electrical malfunction in either the forward
or aft dump valves or both may cause
inadvertent fuel dumping without pilot
knowledge. If this happens, rapid fuel loss
will result.

FUEL
DUMP
FWD AFT

OFF OFF

Figure 2-20. Fuel Dump Pand
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2.6 ELECTRICAL POWER SUPPLY SYSTEM
(FO-8)

Two ac generators supply power to the electrical
system. Four transformers provide 26-volt single-phase ac
power. Two rectifiers provide 28-vdc control and
operating power. One inverter supplies 115-vac power.
One battery supplies 24-vdc power.

2.6.1 Alternating Current Power Supply System.
Ac power is supplied by two generators designated as
Nos. 1 and 2. Associated system components are
designated in a similar manner. System operation is
automatic; control switches on the overhead switch panel
and monitoring light capsules on the caution and advisory
panels are provided. Normally, associated primary bus
loads are assumed by each generator and the monitored
bus load is powered by the No. 2 generator. Primary bus
loads are those that are essential for night and/or
instrument flight and for operation of equipment
necessary for mission requirements. The monitor bus |oad
is not essential for this type of flight. If either generator
fails, its primary bus load is automatically transferred to
the remaining generator. With a failed generator, the
monitor bus load is automatically dropped. An external ac
power receptacle permits use of an external ac power unit
for ground power application.

2.6.1.1 Generators. Two 115-/200-volt, three-phase,
400-Hz, brushless PMGs are mounted on and driven by
the accessory section of the main gearbox. Generator
output varies with temperature and altitude. Generator ac
voltage is delivered to the associated supervisory panel
and generator contactor relay. The permanent magnet
sections of the generators develop ac power that is
rectified to dc power in the supervisory panel to be used
in the control circuits.

2.6.1.1.1 (ET) APU Generator. One 115-/200-volt, 3-
phase, 400-Hz generator is mounted on the APU and is
used for instrumentation, minimal lighting, and ground
operation of the air conditioning system. The generator
output varies with temperature and altitude.
(Approximately 32 kVA at sealevel.)

2.6.1.2 Supervisory Panels. The supervisory panels
designated Nos. 1 and 2 provide control for relays in the
electrical system. When the No. 1 generator is developing
normal ac power and the generator switch is placed ON,
PMG ac power from the same generator rectified to dc
power by its associated supervisory panel will be used by
the supervisory panel to close the generator contactor
relay. Closing the No. 1 generator contactor relay permits
the No. 1 generator to power the No. 1 primary ac bus and
the supervisory panel to deliver 28 vdc to the ac monitor
busrelay. In addition, it opensthe No. 1 generator caution
light circuit causing the light to go off. The No. 2
supervisory panel operates the same way to power the No.
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2 primary ac bus and to turn off the No. 2 caution light.
Dc power from the No. 2 supervisory panel also closes
the ac monitor bus control relay that permits 28 vdc from
the No. 1 supervisory panel to close the dc monitor bus
relay and the ac monitor bus contactor relay. Therefore,
28-vdc power is required from both the Nos. 1 and 2
supervisory panels to energize the ac and dc monitor
buses. If either generator fails to produce PMG ac power,
the primary dc bus supplies backup dc voltage to each
supervisory panel through circuit breakers on the center
circuit breaker panel marked 1 and 2 under the general
heading PMG BACK-UP. The supervisory panels provide
protection for the electrical system. Three-phase AC
power delivered to the panel from its associated generator
is monitored by the panel at al times for open phase,
overvoltage, and undervoltage. The panel monitors for
underfrequency (Figure 2-21) when the helicopter is on
the ground with its main landing gear struts compressed.
In flight, the underfrequency protection is eliminated by
action of the microswitch attached to the scissors of each
landing gear. In this condition, the generators will remain
on the line throughout the entire normal rotary wing speed

FLIGHT POSITION
PERCENT GENERATOR
Nt or Ny FREQ
95 380.0
100 400.5
105 420.0

FLIGHT POSITION

1

1.

NOTES

Under frequency protection islocked out during flight.
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range. If any of the monitored conditions are not normal,
the generator contactor relay will open, taking the
associated generator off the line, deenergizing the ac and
dc monitor buses, and lighting the associated generator
caution light. In case of a generator failure, primary ac
bus loads will be switched automatically to the remaining
generator.

2.6.1.3 Generator Switches. These switches are on
the overhead switch panel (Figure 2-9) under the general
heading 1 GEN 2 and have the marked positions ON,
OFF-RESET, and TEST. Placing the switch ON puts the
respective generator on the line by closing the generator
contactor relay. The OFF-RESET position turns the
generator off and resets the cycle. When the generators
drop off the line because of an overvoltage or
undervoltage they will have to be reset; however, when
the generators drop off the line because of an
underfrequency, they will come back on automatically.

The TEST position is used for maintenance.
ACCESSORY DRIVE POSITION
PERCENT GENERATOR
N¢ Ny FREQ
99 0 380.0
104 0 400.0
109 0 420.0

Generator should pickup (come on the line) between 92.1% and 96.8% N/N, and should drop out

within minus 2% of the pickup value. (These figures assume a 2% tachometer system accuracy.)

ACCESSORY DRIVE POSITION

1.

2.

NOTES

During ground operation frequency is set at 377-383 Hz for pickup, 374-380 Hz for dropout.

Generator should pick up (come on the line) between 95.8% and 101.3% N; and should dropout

within minus 2% of the pickup value. (These figures assume a 2% tachometer system accuracy.)

Figure2-21. Generator Freguency at Various Rotor and Power Turbine Speeds
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UNUSABLE
USABLE

FULLY
SERVICED

UNUSABLE
USABLE

FULLY
SERVICED

FORWARD TANK
GALLONS POUNDS

2.65 17.2
344.35 2238.3
347.00 22555
2.65 17.2
338.35 2199.3
341.00 2216.5

1. Databasis 0° fuselage attitude.

(P-4 AT 156°C)

GRAVITY REFUELING

CENTER TANK AFT TANK

NAVAIR 01-230HLH-1

TOTAL FUEL

GALLONS POUNDSGALLONS POUNDS GALLONS POUNDS

2. Fuel density JP-4 = 6.5 pounds per gallon.

UNUSABLE
USABLE

FULLY
SERVICED

UNUSABLE
USABLE

FULLY
SERVICED

FORWARD TANK
GALLONS POUNDS

2.65 181
344.35 2341.6
347.00 2359.7
2.65 8.1
338.35 2300.7
341.00 2318.8

1. Databasis0° fuselage attitude.

83 5.4 265 172
147.17 956.6  350.35 2277.3
148.00 9620  353.00 22045
PRESSURE REFUELING
83 5.4 265 172
145.17 943.6 34135 22188
146.00 949.0 34400  2236.0
(P-5AT 156C)
GRAVITY REFUELING
CENTER TANK AFT TANK

6.13 39.8
841.87 54722
848.00 5512.0

6.13 398

824.87 5316.7
831.00 54015

TOTAL FUEL

GALLONS POUNDSGALLONS POUNDS GALLONS POUNDS

.83 5.6 2.65
147.17 1000.8 350.35
148.00 1006.4 353.00

PRESSURE REFUELING

.83 5.6 2.65
145.17 987.2 341.35
146.00 992.8 344.00

2. Fuel density JP-5 = 6.8 pounds per gallon.

Figure2-22. Fud Quantity Data
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181
2382.4
2400.5

18.1
23111
2339.2

6.13 41.8
841.87 5724.8
848.00 5766.6

6.13 41.8
824.87 5590.0
831.00 5640.8
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2.6.1.4 Generator Caution Lights. Two generator
caution lights marked #1 GENERATOR and #2 GEN-
ERATOR, respectively, are on the caution panel. These
lights will go on whenever the associated generator is
taken off the line by the opening of the generator
contactor relay that causes the caution light circuit to be
completed. The generator caution lights are powered by
the primary dc bus and protected by circuit breakers Nos.
1 and 2 under the general headings GENERATOR and
WARNING LTS on the center circuit breaker panel.

2.6.1.5 Inverter. A 100-volt ampere, 115-volt inverter
is incorporated in the electrical system to provide ac
power to the fire detection system, fuel quantity
indicating system, electrical autotransformer, and the
isolation transformer. The inverter is automatically turned
on when ac power is not present in the helicopter, and the
primary dc bus is activated by an external dc power unit,
or the battery switch is turned on. Primary dc bus
operating power for the inverter is protected by a circuit
breaker marked INV on the center circuit breaker panel.
Inverter ac power is protected by two circuit breakers on
the copilot circuit breaker panel marked PWR A and
PWR C under the general heading INVERTER.

2.6.1.6 Transformers. Four transformers in the ac
system convert 115-volt power from the primary ac buses
to 26 volts. The Nos. 1 and 2 radio autotransformers are
powered by the No. 1 primary ac bus. The No. 1 radio
autotransformer supplies power to the TACNAV or
navigation system, LF/ADF, BDHIs, TCDI, and GSDA.

The No. 2 radio autotransformer supplies power to the
tacan, UHF-DF, and compass system. The radio
autotransformers are protected by two circuit breakers on
the copilot circuit breaker panel under the general heading
AUTO XMFR and are marked 1 and 2, respectively. The
electrical autotransformer is powered by the No. 1
primary ac bus or the inverter and supplies power to the
No. 1 engine oil pressure indicator, primary servo
hydraulic pressure indicator, utility hydraulic pressure
indicator, and the No. 1 engine torquemeter. The elec-
trical autotransformer is protected by a circuit breaker on
the copilot circuit breaker panel marked AUTO XMFR 0
C. The isolation transformer is powered by the No. 2
primary ac bus or the inverter and supplies power to the
No. 2 engine oil pressure indicator, the auxiliary servo
hydraulic pressure indicator, main gearbox oil pressure
indicator, and the No. 2 engine torquemeter. The isolation
transformer is protected by a circuit breaker on the pilot
circuit breaker panel marked XMFRNO.2J C.

2.6.1.7 Utility Ac Power Receptacle. Thereare one
or two 115-/200-vac utility receptacles on the sensor
operator console. There is one ac utility receptacle at the
No. 2 hoist operator station.
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2.6.1.8 External Ac Power Receptacle. The
external ac power receptacle is mounted on the left aft
side of the fuselage. This receptacle is used to introduce
115-/200-volt, three-phase, 400-Hz ac power into the
helicopter electrical system.

Note

On the UH-3H Executive Transport
helicopters, the BRIGHT/DIM switch
on the CABIN LIGHTS panel should
remain in the DIM position while
operating on external power.

An external power monitor panel monitors external
power voltage level, frequency, and phase rotation. If
these are correct, dc power will pass through the external
power monitor panel and energize the external power
contactor relay, introducing external three-phase power
into the electrical system. A switch marked RESET-ON-
OFF under the heading EXT PWR on the overhead switch
panel (Figure 2-9) must be ON to allow power to pass
through the power monitor panel. At OFF, ac power is
removed by the power monitor panel. If ac power voltage
level, frequency, and phase rotation are not correct, 28-
vdc power will not energize the external power contactor.
When the fault in the external ac power source is cor-
rected, the EXT PWR switch must be momentarily placed
to RESET to reactivate the external power monitor panel.
Dc control power is protected by a circuit breaker on the
center circuit breaker panel marked EXT PWR. The EXT
PWR ON advisory light will go on when the ac power
receptacle door is open.

2.6.1.9 External Power Advisory Light. This light
on the advisory panel marked EXT PWR ON will go on
when the ac external power door is open or when external
dc power is being supplied to the helicopter.

2.6.1.10 Ac Circuit Breakers. Ac circuit breakers are
on the pilot and copilot circuit breaker panels (Figure 2-
23).

2.6.2 Direct Current Power Supply System.

Dc power is supplied by two rectifiers, designated as Nos.
1 and 2 that are powered by the Nos. 1 and 2 primary ac
buses, respectively. The dc system operation is automatic;
control switches and rectifier caution lights are provided.
Normally, primary and monitor bus loads are assumed by
both rectifiers. Primary bus loads are those |oads essential
for flight under night instrument conditions and for
operation of equipment necessary for mission
requirements. The monitor bus loads are those not
essential for this type of flight. If one rectifier fails, the
associated reverse current cutout relay will remove the
failed rectifier from the primary dc bus. The remaining
rectifier will assume the primary dc bus loads and the
monitored dc bus load will be dropped. The battery can
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provide power to the primary dc bus when no other source
is available. The external dc power receptacle and
associated circuitry permit use of an external power unit
for ground power application.

2.6.2.1 Rectifers. Two 200-ampere, 28-vdc rectifiers
are incorporated in the system. Therectifiersrequire an ac
input from the generators or from an external ac power
source. The rectifiers are designated as Nos. 1 and 2, and
the associated components are designated in a similar
manner. Both rectifiers normally supply power to the
primary dc bus. The primary dc bus supplies power to the
monitor dc bus. The No. 1 rectifier receives three-phase
power from the No. 1 primary ac bus, and the No. 2
rectifier receives three-phase power from the No. 2
primary ac bus. The ac input is stepped down, rectified,
and filtered within each rectifier; the dc output is fed to
the associated reverse current cutout relay. During normal
operation, dc power from the reverse current cutout relay
is fed to the primary dc bus. The reverse current cutout
relay prevents current flow from the primary dc bus to a
failed rectifier. The monitor dc bus will be dropped from
the line if the ac monitor bus relay is open. The dc
monitor bus relay must be closed for the monitor bus to
receive power. Power to close this relay comes from the
primary dc bus and is routed through the No. 2 and the
No. 1 reverse current cutout relays. If either the rectifier,
reverse current cutout relay, or ac generator isinoperative,
the monitor dc bus will be dropped from the line and the
appropriate caution light/lights will go on. The No. 1
rectifier is protected by a circuit breaker on the copilot
circuit breaker panel marked RECTIFIER NO. 1. The No.
2 rectifier is protected by a circuit on the pilot circuit
breaker panel marked RECTIFIER NO. 2.

2.6.2.2 Rectifier Caution Lights. Two rectifier
caution lights are on the caution light panel marked #1
RECTIFIER and #2 RECTIFIER. Failure of a rectifier or
reverse current cutout relay will light the associated
caution light.

NAVAIR 01-230HLH-1

2.6.2.3 Battery. A 24-volt, 20-ampere hour, nickel
cadmium battery in the nose section forward of the pilot
compartment is reached from outside the helicopter.
Battery power is used for limited ground operations when
no external power is available and as an emergency
source of power to the primary dc bus. The transformer-
rectifiers supply charging current for the battery.

2.6.2.4 Battery Switch. The battery switch is on the
overhead switch panel (Figure 2-9) in the cockpit. The
switch is marked BAT and has marked positions OFF and
ON. The ON position energizes the battery relay that
connects the battery to the primary dc bus.

2.6.2.5 Utility Dc Power Receptacles. One utility dc
power receptacle is on the pilot overhead control panel
and another is on the right side of the cabin at the No. 2
hoist operator station. These receptacles are powered by
the monitor dc bus and protected by two circuit breakers
on the pilot circuit breaker panel under the general
heading UT RECP and marked CKPT and CAB,
respectively.

2.6.2.6 External Dc Power Receptacle. The28-volt
external dc power receptacle is on the right side of the
helicopter below the pilot window. External power can be
connected and used for all ground operation until the
generators are in operation. As soon as external power is
connected, the external power relay is energized, external
power is supplied to the primary dc bus, the EXT PWR
ON advisory light goes on, and the monitor bus relay is
energized to permit the primary dc bus to furnish power to
the monitor dc bus. The dc external power unit to be used
for starting should provide 28 vdc, 300 amperes
continuous, and 750 amperes current limited.
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Figure2-23.1.1 (ET) Circuit Breaker Panels (Sheet 3 of 3)
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18 17 16 151914 13 12 192019 20

. INSTRUMENT PANEL LIGHTS

. SPOTLIGHTS AND OVERHEAD SWITCH PANEL LIGHTS

. PILOT'S COMPARTMENT DOME LIGHT (WHITE AND RED)
SENSOR OPERATOR'S PANEL LIGHTS

. MAIN ROTOR DROGOP STOP LIGHT

. CABIN DOME LIGHT (FORWARD)

CABIN DOME LIGHT (FORWARD)

. CABIN DOME LIGHT (AFT)

. CABIN DOME LIGHT (AFT)

OENOo LA WN —

11

10. ROTATING ANTI.COLLISION LIGHT (TAIL-RED)
11. POSITION LIGHT (TAIL-WHITE)
12. POSITION LIGHTS (LEFT SIDE-RED, RIGHT SIDE-GREEN)
13. MAIN LANDING GEAR DOWN-LOCK LIGHTS
14. HOVER LIGHT (LEFT SIDE AND RIGHT SIDE)
15. COCKPIT CONSOLE AND PANEL LIGHTS
16. ROTATING ANTI.COLLISION LIGHT (BOTTOM RED)
17. CONTROLLABLE SPOTLIGHT
18. FLOOD LIGHTS
19. HELICOPTER EMERGENCY EGRESS
LIGHTING (HEEL) (LEFT SIDE)
20. HELICOPTER EMERGENCY EGRESS

LIGHTING (HEEL) (RIGHT SIDE) s 26935 (C5)

Figure2-24. (NON-ET) Lighting System
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PILOT'S COMPARTMENT DOME LIGHT (WHITE AND RED) 12. POSITION LIGHTS (LEFT SIDE - RED, RIGHT SIDE - GREEN)
MAIN ROTOR DROOP STOP LIGHT 13. MAIN LANDING GEAR DOWN - LOCK LIGHTS
READING LIGHTS (8 EACH - RIGHT SIDE) 14. HOVER LIGHT (LEFT SIDE AND RIGHT SIDE)
READING LIGHTS (8 EACH - LEFT SIDE) 15. COCKPIT CONSOLE AND PANEL LIGHTS
. CEILING LIGHTS (9 EACH) 16. ROTATING ANTI - COLLISION LIGHT (BOTTOM RED)
. EMERGENCY EXIT LIGHT 17. CONTROLLABLE SPOTLIGHT
. ROTATING ANTI-COLLISION LIGHT (TAIL - RED) 18. FLOOD LIGHTS
. . . 01771105
Figure2-24.1. (ET) Lighting System
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2.7 LIGHTING EQUIPMENT

All lights operate on direct current and are protected
by circuit breakers. Switches and rheostats for operating all
lights, except, cabin dome light, flood-hover lights, and
spotlight, are on the overhead switch panel.
2.7.1 Interior Lights
2.7.1.1 Pilot and Copilot Flight Instrument Lights.
The pilot and copilot flight instrument panel lights (Figure
2-24) are individually controlled by rheostats marked
PILOT FLIGHT INST LIGHTS and COPILOT FLIGHT
INST LIGHTS, both with marked positions OFF and BRT
on the overhead switch panel (Figure 2-9). The intensity
of the flight instrument light may be varied by turning each
rheostat. When the pilot flight instrument light rheostat is
moved out of the OFF position, it automatically dims the
master reset light, caution panel, advisory panel, landing
gear warning light, and fuel boost pump failure warning
lights. The pilot and copilot flight instrument lights operate
from the primary dc bus and are protected by circuit
breakers marked PLT and CO-PLT under FLT INST on
the center circuit breaker panel and overhead control panel
(Figures 2-23).

2.7.1.2 Nonflight Instrument Lights. These lights on
the instrument panel are controlled by a rheostat marked
NON-FLIGHT INST LIGHTS with marked positions OFF
and BRT on the overhead switch panel. The intensity of
the engine instrument lights, the hydraulic pressure gauge
lights, the fuel management panel lights, the fuel quantity
lights, and the engine and transmission oil pressure and
temperature lights may be varied by turning the rheostat.
The nonflight instrument lights operate from the primary
dc bus and are protected by a circuit breaker marked NON-
FLT INST on the center circuit breaker panel and overhead
control panel (Figure 2-23).

NAVAIR 01-230HLH-1

2.7.1.3 Console and Panel Lights. The lights on the
cockpit console, the overhead switch panel, the pilot right
console, and the copilot interphone control panel are
controlled by a rheostat marked CONSOLE & PANEL
LIGHTS with marked position OFF and BRT on the
overhead switch panel. The cockpit console and panel
lights operate from the primary dc bus and are protected by
a circuit breaker marked CKPT under the general heading
SWITCH PANEL on the center circuit breaker panel. On
UH-3H helicopters, the console and panel lights also
require power from the No. 2 primary ac bus. They are
protected by a circuit breaker marked CKPT under the
general heading PNL LTS CONV INPUT on the pilot
circuit breaker panel.

2.7.1.4 Instrument Emergency Light. This light is
controlled by the rheostat marked INSTRUMENT EMER
LTS with marked positions OFF and BRT on the overhead
switch panel. The intensity of the instrument emergency
light that is ared light in the pilot compartment dome light
(Figure 2-25) may be varied by turning the rheostat on the
overhead switch panel. The instrument emergency light
operates on dc power, and it is protected by a circuit
breaker marked INST EMER on the center circuit breaker
panel.

2.7.1.5 Pilot Compartment Dome Light. This light
(Figure 2-25) is controlled by a guarded switch marked
DOME LIGHTS - CKPT with marked positions RED,
OFF, and WHITE on the pilot compartment dome light
panel. The dome light has a red and white lamp. The red
light may also be turned on by adjusting the instrument
emergency light rheostat. The white light may be turned on
only if the guard is lifted to permit moving the switch to
the white position. The white light in the pilot
compartment dome light operates on dc power and is
protected by acircuit breaker.
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Figure2-25. Pilot Compartment Dome Light Panel
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2.7.1.6 Pilot Compartment Spotlights. Two
portable spotlights (Figure 224) with coiled cord are se-
cured one on each side of the overhead switch panel. Two
additional spotlights are installed, one on each side of the
compartment mounted on the window frame alongside
each pilot. The lights may be adjusted on their mountings
to direct the light beams where required, or they may be
removed and used as portable spotlights. The spotlights
are controlled either by rheostat with marked positions
OFF and BRT, or the pushbutton on the end of the
spotlight casing. The lens casing of the light may be
turned to focus the beam and to position a red filter
converting the white light to a red light. The pilot
compartment spotlights operate on dc power and are
protected by acircuit breaker.

2.7.1.7 Cabin Dome Lights. These lights (Figure 2-
24) are controlled by a guarded switch marked DOME
LIGHTS - CABIN with marked positions RED, OFF, and
WHITE on the pilot compartment dome light panel
(Figure 2-25). The cabin dome lights have ared and white
lamp. The white light may be turned on only if the guard
is lifted. The intensity of the cabin dome lights may be
varied by turning the rheostat marked CABIN DOME
LIGHTS (Figure 2-26) at the sensor operator station. On
UH-3H helicopters, the panel contains two knobs marked
FWD and AFT, respectively, each with the marked
positions DIM and BRT. The FWD knob controls the
forward pair of dome lights, and AFT knob controls the
aft pair of dome lights.
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Figure 2-26. Cabin Dome Light Panel

2.7.1.8 Cabin Panel Lights. These lights are con-
trolled by a panel at the hoist operator station, marked
CABIN PANEL LIGHTS with a knob marked DIM and
BRT to control light intensity. The cabin panel lights
operate from the primary dc bus and are protected by a
circuit breaker marked QAB under the general heading
SWITCH PANEL on the center circuit breaker panel.
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2.7.1.9 (ET) Ceiling Lights. The ceiling lights are
mounted overhead in the cabin. The ceiling lights are
controlled from either the forward bulkhead, STA 160, or
aft bulkhead, STA 425, when the overhead control panel
CABIN LTS MASTER switch is ON. Each station is
equipped with a pair of toggle switches. One switch for
ON/OFF operation and the other for BRIGHT/DIM
operation. The lights receive power from the primary ac
bus and are protected by circuit breakers marked
CEILING LTS fA and CEILING LTS fB on the
copilot’scircuit breaker panel.

Note

On the UH-3H Executive Transport helicopters,
the BRIGHT/DIM switch on the CABIN
LIGHTS panel should remain in the DIM
position while operating on external power.

2.7.1.10 (ET) Reading. Reading lights are mounted
overhead in the cabin. The CABIN LTS MASTER
switch must be ON to activate the individual pushbutton
controls. The lights are powered by the primary dc bus
and are protected by a circuit breaker marked READING
on the overhead circuit breaker panel.

2.7.1.11 (ET) Instruction. The instruction lights
provide NO SMOKING and FASTEN SEAT BELT
information to the cockpit and cabin areas. In the cockpit
the information is displayed on the advisory panel. Inthe
cabin area it is displayed on the forward bulkhead, STA
160, and aft bulkhead, STA 425. The information lights
are controlled by the PASSENGER INSTRUCTION
LIGHT switch located on the overhead control panel.
Circuit protection is provided by a circuit breaker marked
INST LTS on the overhead circuit breaker panel.

2.7.1.12 (ET) Emergency Exit. There are three
emergency exit lights. One located over each cabin
emergency escape hatch. The lights are operated by the
EMERGENCY LIGHTS switch.  The lights receive
power from the primary dc bus and are protected by
circuit breskersmarked EMER LTS 1 and EMER LTS 2.
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2.7.2 Exterior Lights

2.7.2.1 Flood-Hover Lights

The flood-hover lights should not be on for
more than 15 minutes at a time to prevent
overheating. Allow a 10-minute cooling
period.

The floodlights (Figure 2-24 and 2-24.1(ET)) are
on the electronics compartment door. A hover light is on
the lower leading edge of each stub wing. The flood-
hover lights ae controlled by a switch (Figure 2-27) with
marked positions HOVER LT, OFF, and FLOOD LT on
the pilot collective pitch lever grip. When the switch is
placed to FLOOD LT, the floodlights on the electronics
compartment door light an area forward of the helicopter.
When the switch is placed to HOVER LT, the hover
lights on each wing section and the floodlights light an
area below and forward of the helicopter. Placing the
switch to the OFF centered position turns off the flood-
hover lights. The flood-hover lights operate from the
monitored dc bus and are protected by circuit breakers.

2.7.2.2 Exterior Lights MASTER SWITCH. This
switch marked MASTER SWITCH with marked positions
ON and OFF ison the overhead switch panel (Figure 2-

9). The MASTER SWITCH must be placed ON before
any of the position lights and rotating anticollision lights
will operate. The tail beacon light may be operated with
the exterior lights MASTER SWITCH OFF.

2.7.2.3 Position Lights. The side position lights
(Figure 2-24) on the sponsons are controlled by a switch
marked SIDE POS with marked positions DIM, OFF, and
BRT on the overhead switch panel. The tail position light
on the tip of the tail pylon is controlled by a switch
marked TAIL POS with marked positions DIM, OFF, and
BRT on the overhead switch panel. The keyer operates
only when the position light switches are at either OFF or
DIM. A switch marked STEADY and FLASH is on the
overhead switch panel to permit automatic flashing of the
position lights. The position light switches are inoperative
until the exterior light MASTER SWITCH is turned on.
The position lights operate on dc power and are protected
by acircuit breaker.
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Figure 2-27. Flood, Hover, and Spatlight Contral
Switches

2.7.2.4 Anticollision Lights. These lights (Figure
2-24), one on top of the tail pylon and the other on the
bottom of the ARA-25A antenna, are controlled by two
switches. The aft two-position switch marked OFF and
NORM on the overhead switch panel controls the forward
anticollision light. The forward three-position switch
marked BEACON, OFF, and ANTI-COLL on the
overhead switch panel controls the aft anticollision light
and beacon. When the forward switch is placed to the
BEACON position, an aft white strobe light is activated.
When the forward switch is placed to the ANTI-COLL
position an aft red strobe is activated. When the aft switch
is placed to the NORM position, the forward red
anticollision light illuminates and rotates. The rotating
anticollision light switch is inoperative until the exterior
light MASTER SWITCH is turned on. The forward
anticollision light will not operate unless the aft
anticollision light is turned on. The anticollision lights
operate from the primary dc bus. The control circuit is
protected by a circuit breaker on the center circuit breaker
panel. The anticollision lights are protected by circuit
breakers marked FWD and AFT under the genera
heading BEACON on the center circuit breaker panel. For
day operations, the white beacon is recommended; for
night, ground, and shipboard operations, the red
anticollision lights are recommended.

2.7.2.5 Controllable Spotlight. Two spotlight control
switches on the pilot collective pitch lever grip (Figure 2-
27) control a swivel-type controllable spot-light (Figure
2-24) on the bottom right side of the fuselage aft of the
electronic compartment door opening. The left switch is
marked CONT SPOT LT with marked positions
MASTER, OFF, and RETRACT. The right switch is a
spring-loaded four-position thumb switch, center position
OFF, with marked positions EXTEND-RETRACT-L-R.
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Placing the left switch to MASTER lights the controllable
spotlight and furnishes power to the right switch to

control the spotlight. When the right switch is placed to
EXTEND, the controllable spotlight is extended and may
be stopped by releasing the switch to direct the light beam
at any vertical angle between the stowed position to about
30° above the horizon. By placing the switch to
RETRACT, the light beam may be directed a a
progressively decreasing angle until the spotlight isin the
fully stowed position. By placing the switch to L or R,

the spotlight will turn to the right or left to any point in a
360° arc. If the left switch is placed to RETRACT while
the controllable spotlight is extended, the spotlight will
automatically go out and retract to the stowed position.

The switch is then placed OFF. The controllable spotlight
operates from the primary dc bus and is protected by
circuit breakers.

2.7.2.6 Landing Gear Downlock Lights. These
lights (Figure 2-24) on the main strut of each main
landing gear provide additional landing gear position
information for an outside observer. Electrical power for
the lights is supplied by the primary dc bus through
contacts of the LDG GEAR DOWN LIGHT relay. The
relay is energized whenever the exterior lights MASTER
SWITCH is placed in the ON position; however the
circuit is not completed, thus preventing the lights from
going on until the landing gear is down and locked.

2.7.2.7 Droop Stop Light. The light (2-24) inside the
forward edge of the transmission fairing provides a means
of determining the position of the droop stops at night
during rotor shutdown. The droop stop light is controlled
by the ROTOR HEAD LT switch with marked positions
OFF and ON on the overhead switch panel. Thelight isdc
powered and is protected by a circuit breaker marked
ROTOR HEAD on the center circuit breaker panel.

2.8 FLIGHT CONTROL SERVO HYDRAULIC
SYSTEMS

The flight control servo hydraulic systems (FO-10)
consists of a primary and an auxiliary flight control servo
system. The servo systems are required for a power boost
for the pilot to operate the controls. The servos also
prevent feedback of vibratory loads to the control sticks
and rudder pedals. Both servo systems operated fom
independent hydraulic systems and both use similar servo
hydraulic units to vary the rotary wing and rudder blade
pitch through the mechanical linkage of the regular flight
control system. Each servo unit consists of a bypass
valve, sloppy link, power piston, pilot valve, and the ASE
valve in the auxiliary servo units only. The flight control
system actuates the pilot valve that admits hydraulic oil
into the servo unit. The servo output is connected to the
flight control linkage to provide the power boost. The
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continuity of the direct control linkage is maintained from
the controls in the pilot compartment through the
auxiliary and the primary servos to the rotary wing blades
except for a slight amount of end play at each servo unit
to permit the pilot valves to move before the direct control
linkage. Normally, both servo systems are in operation at
all times.

2.8.1 Primary Flight Control Servo System. The
system consists of three hydraulic servo units that connect
the flight control linkage to the stationary swashplate of
the rotor wing assembly. The servos provide the power
necessary for operation of the rotary wing flight control
system only. The three servo units of the primary servo
systems are at the stationary swashplate. All three servo
units respond simultaneously and move in the same
direction in response to movements of the collective pitch
lever. Two of the servo units (lateral servo units) respond
simultaneously, but move in opposite directions in
response to lateral movements of the cyclic stick. One of
the servo units (fore-and-aft servo unit) responds to fore-
and-aft movements of the cyclic stick. Since al three
movements can occur simultaneously through the action
of the mixing unit, the position of any primary servo unit
is the result of the combined input of the cyclic stick and
collective pitch lever. This results in a primary servo
system in which any one servo has an effect on both
collective pitch and cyclic (lateral or fore and aft) pitch.
The primary servo hydraulic pump is driven by the
accessory section of the main gearbox. The primary
hydraulic system reservoir (Figure 3-1), mounted aft of
the main gearbox, has a capacity of about 0.45 gallon of
hydraulic oil. The PRI SERVO PRESS caution light will
go on when the primary servo pressure drops below 1,000
psi or isturned off.

2.8.2 Auxiliary Flight Control Servo System. The
four servo units of the auxiliary servo systems are
between the mixing unit and the flight controls. Each
control input acts independently on the corresponding
servo. The rotary rudder pedals position the yaw servo.
The collective pitch lever positions the collective servo.
The cyclic stick positions either the fore-and-aft servo, the
lateral servo, or both. The auxiliary flight control servo
system receives corrective signals from the ASE and
automatically introduces these into the flight control
system. It provides for controlled flight if the primary
servo fails. The auxiliary servo hydraulic pump is driven
by the main gearbox accessory ®ction. The auxiliary
hydraulic reservoir (Figure 3-1), aft of the primary
hydraulic system reservoir, has a capacity of about 0.45
gdlon of hydraulic oil. The AUX SERVO PRESS
caution light will go on when the auxiliary servo pressure
drops below 1,000 psi or isturned off.
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2.8.3 Flight Control Servo Switch. Boththe primary
and auxiliary flight control servo systems are controlled
by the same three-position flight control servo switch on
the collective pitch grip lever (Figures 2-28 and 2-29).
The marked switch positions are PRI OFF and AUX OFF.
The flight control servo switch is protected by a dc circuit
breaker marked SERVO on the center circuit bresker
panel.

Both servo systems are normally in operation with
the switch in the unmarked center (ON) position. To turn
off the primary servo, the switch is placed to the forward
PRI OFF position; to turn off the auxiliary servos, the
switch is placed to the aft AUX OFF position. Stronger
cyclic, collective, and rotary rudder pedal forces and the
absence of pedal damping will be encountered with
auxiliary servos inoperative. The systems are
interconnected electrically in such a way that, regardless
of the switch position, it is impossible to turn either one
off unless there is 1,000 psi in the remaining system for
proper operation. The servo shutoff valves operate on dc
power.

Figure2-28. Pilot Callective Pitch Lever Grip

2.8.4 Servo Hydraulic Pressure Indicators. The
primary and auxiliary servo pressure indicators operate on
26 vac and are protected by circuit breakers. If either
servo system malfunctions, the malfunctioning system
may be turned off and the helicopter flown on the other
servo system. If the pressure in either the primary or the
auxiliary system drops below 1,000 psi, a pressure switch
prevents the other system from being shut off regardless
of the position of the servo switch.

NAVAIR 01-230HLH-1
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Figure2-29. Copilot Collective Pitch Lever Grip
2.9 FLIGHT CONTROL SYSTEM

The flight control system is divided into three systems as
follows: the rotary wing flight control system, the rotary
rudder flight control system, and the flight control
hydraulic power supply system with the three following
unique characteristics: (1) the collective to yaw coupling,
(2) the collective to the cyclic coupling, and (3) the
negative force gradient installation. An ASE and coupler
system is installed, that, when engaged, provides
corrections of limited authority to the flight control
system to cause the helicopter to respond in a stable
manner to the maneuver referenced by the positions of the
flight controls. This equipment also provides automatic
cruising flight and constant altitude. The description and
operation of the ASE are included in the AUTOMATIC
STABILIZATION  EQUIPMENT AND COUPLER
SYSTEM, paragraph 2.10. A beeper trim system is
installed to provide cyclic stick feel and to aid hands-off
control with the ASE and coupler system in operation.

2.9.1 Rotary Wing Flight Control System. This
system provides both vertical control and directional
control. Vertical control is accomplished by changing the
collective pitch of the rotary wing blades to increase or
decrease the angle of attack and consequently the lift
developed by the blades. Directional control is
accomplished by changing the pitch of each blade
individually as it rotates. The change in pitch causes the
blades to rise and fall as they rotate through 360°, tilting
the tip-path plane of the rotation of the rotary wing
blades, thereby obtaining a horizontal, as well as a
vertical, component of thrust. The horizontal component
of thrust moves the helicopter horizontally in whichever
direction the tip-path plane of rotation is tilted. Control
motions from the collective pitch lever for vertical control
and from the cyclic stick for directional control are
combined in a mixing unit in the ASE control
compartment aft of the pilot seat, and are transmitted to
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the rotary wing assembly by mechanical linkage. Control
action is assisted by two hydraulically-operated flight
control servo systems. The rotary wing flight ontrols
terminate at the stationary swashplate of the rotary wing
head. Control action is transmitted through the rotary
swashplate and linkage on the rotary wing hub to the
blades.

2.9.1.1 Collective to Yaw Coupling. When the
auxiliary servo is pressurized, there is a proportional but
irreversible transfer of collective pitch motion into the
rotary rudder blade angle (collective pitch motion will act
to displace the rotary rudder but rotary rudder pedal mation
will not affect rotary wing collective pitch blade angle).
This coupling provides automatic rotary rudder pitch
changes to compensate for collective pitch changes.
Rotary rudder blade angle changes result from both
collective pitch lever and rotary rudder pedal inputs.

Any combination of collective pitch lever position
and rotary rudder pedal position, wherein the total would
exceed the system limits, is nonattainable during flight.
The collective pitch lever has overriding authority and
therefore is always free to move within its full travel. If a
collective pitch lever position, added to the rotary rudder
pedal position, creates arotary rudder blade angle equal to
the system limits, additional collective pitch lever motions
to exceed the limits is only possible at the sacrifice of
rotary rudder pedal position; the pedals will be forced to
move but the blade angle remains at the limit. With
auxiliary servo on, collective pitch lever low, and rotary
rudder pedal full left, raising the collective pitch lever to
high will be accompanied by pedal motion to the right.
With the collective pitch lever high and rotary rudder
pedal full right, reducing collective pitch lever to low will
be accompanied by pedal motion to the left. With the
auxiliary servo switch OFF, the operation is the same
except the irreversibility is not effective. Therefore, when
the combination of collective and pedal positions reaches
the system limit, additional collective motion is possible
by sacrificing pedal position. This trading of motion is not
likely to occur but may be noted during ground check
with the auxiliary servo off. During rapid rotary rudder
pedal motions on the ground, noise can be heard aft of the
pilot seat when the pedals reach their right or left limits.
The sound is created by the system stops and indicates
that the collective pitch and the pedals have reached the
limits of the rotary rudder control. Additional rotary
rudder pedal motion is possible by reciprocal motion of
the collective pitch lever.

2.9.1.2 Collective to Cyclic Pitch Coupling. A bias
in the collective to cyclic pitch (fore and aft) coupling is
incorporated in the mixing unit to apply a nosedown
pitching correction automatically when the collective
pitch lever is raised and noseup when the collective is
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lowered. This provides attitude control during transitions
especially during ASE transitions while operating in
coupler mode.

2.9.1.3 Collective Pitch Levers. Two collective pitch
levers (Figure 2-30) are in the pilot compartment, one to
the left of the pilot seat and the other to the left of the
copilot seat. Both |levers operate simultaneously to change
the collective pitch of the rotary wing blades. A nut on the
pilot collective pitch lever marked COLLECTIVE PITCH
LOCK with an arrow pointing left marked INCREASE
FRICTION can be turned to apply friction to prevent the
collective pitch lever from creeping whilein flight.

WARNING

The collective friction nut should not be
completely disengaged from the friction
block, as this may result in the collective
stick binding or jamming.

Figure 2-30. Collective Pitch Lever

2.9.1.4 Cyclic Sticks. The cyclic stick in front of each
pilot seat provides directional control of the helicopter.
Moving the cyclic stick in any direction tilts the tip-path
plane of rotation of the rotary wing blades in that
direction and moves the helicopter in the same direction.
The stick grip (Figure 2-31) contains pushbutton and
thumb-operated switches for controlling various
equipment installed in the helicopter.
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Figure 2-31. Pilot and Copilot Cyclic Stick Grip

2.9.1.5 Force Gradient-Beeper Trim System.

The system permits a fine degree of adjustment of the
cyclic stick and provides cyclic stick feel. When used with
the ASE engaged, the system permits hands-off flight by
holding the stick in a selected trim position. The system
consists of two electrically controlled hydraulic actuators,
one mounted on the fore-and-aft channel of the auxiliary
servo and one on the lateral channel of the auxiliary servo.
Additional components of each trim actuator consist of the
following: trim valve, force gradient spring, trim release
button, beeper trim button, and master beeper trim switch.
The system is supplied with 28-vdc power and is protected
by a circuit breaker marked BEEPER TRIM on the center
circuit breaker panel. Hydraulic pressure for operation of
the system is supplied by the auxiliary hydraulic system at
a reduced pressure of 60 psi. The cyclic stick may be
manually displaced without disengaging the trim system
by applying about 1 to 1-1/2 pounds of pressure to the
cyclic in the desired direction. A resistance force, caused
by force gradient spring compression, will increase about
1/2 pound for each additional inch of cyclic stick displace-
ment. When the pressure on the cyclic stick is released, the
spring compression will return the stick to its original
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trimmed reference point. The force gradient-beeper trim
system will operate as long as there is both dc power and
auxiliary hydraulic pressure to the actuators. With the loss
of auxiliary hydraulic pressure only, the cyclic stick may
be repositioned by depressing either trim release button,
moving the cyclic to desired position, and releasing the
trim release button. The cyclic will then be held in its new
position by hydraulic fluid trapped on both sides of the
actuator trim piston. In each case, the effect of the force
gradient spring will be felt when the cyclic is displaced
without pressing the trim release button. With system
electrical failure, the pilot must manually override beeper
trim pressure to reposition the cyclic.

2.9.15.1 BEEPER TRIM Switch. A switch marked
BEEPER TRIM-ON-OFF is on the overhead switch panel
(Figure 2-9). The switch is the master control for the force
gradient-beeper trim system and must be on before the
system will operate. When the switch is placed ON,
hydraulic pressure holds the cyclic stick in position. With
the beeper trim switch off, there is no force holding the
cyclic stick. The pilot must manually control the cyclic.
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2.9.1.5.2 Beeper Trim. These switches on the pilot and
copilot cyclic stick grips (Figure 2-31) have marked
positions FWD-AFT-L-R. This four-way thumb-operated
switch is spring loaded to the center (off) position and
when placed to any of the four positions, hydraulic
pressure will drive the cyclic stick in the selected direction.
When the desired cyclic stick position is obtained, the
switch is released. The action of the force gradient system
will then function about thislocation of the cyclic stick.

2.9.1.5.3 Trim Release Button. The spring-loaded
pushbutton switches are on the pilot and copilot cyclic
stick grips (Figure 2-31) and are marked TRIM REL. The
trim release buttons may be used to manually reposition
the cyclic stick to a new reference point. Pressing either
switch applies dc power to the solenoids of both trim
valves. The valves are then open and allow hydraulic fluid
to pass through the return port. Both trim pistons may then
move unrestricted within their cylinders. Releasing the
trim button deenergizes the solenoids, and the trim
actuators will then maintain the new cyclic stick reference.

2.9.2 Rotary Rudder Flight Control System.

The functions of this system are to compensate for rotary
wing torque and to permit changing the heading of the
helicopter. The torque developed by the rotary wing

blades turning counterclockwise tends to turn the fuseage
in a clockwise direction. Gross weight, altitude, rate of

climb, airspeed and the corresponding power settings, and
collective pitch will vary the amount of rotary wing torque.
To compensate for torque variations, the pitch and
resulting thrust of the rotary rudder blades can be increased
or decreased. Turns are accomplished by increasing rotary
rudder thrust that overcompensates for rotary wing torque
and changes the heading of the fuselage to the left, or by
decreasing the rotary rudder thrust that undercompensates
for the rotary wing torque and changes the heading of the
fuselage to the right. Rotary rudder control pedal
movements are transmitted to the rotary rudder assembly
by mechanical linkage and cables. Control action is
assisted by the auxiliary servo system only.

A hydraulic damping device, incorporated in the yaw
channel of the auxiliary servo, prevents abrupt movements
of the rotary rudder pedals. These movements would cause
sudden changes in thrust developed by the rotary rudder
with resulting rapid yaw acceleration and possible damage
to the helicopter. The rotary rudder pedal damper is
inoperative when the auxiliary servo system is inoperative
or shut off. Yaw compensation is accomplished by
mechanica linkage in the mixing unit that automatically
changes rotary rudder blade angles for changes in col-
lective pitch without moving the pedals, unless both
collective pitch and rotary rudder blade angle are at their
maximum limits, in which case the pedal will be forced back
with collective pitch change.

NAVAIR 01-230HLH-1

2.9.2.1 Rudder Pedals. The rotary rudder pedals (see
Figure 2-3), one set in front of the pilot and the other in
front of the copilot, change the pitch and thrust of the
rotary rudder and consequently the heading of the heli-
copter. Pressing the left pedal increases the rotary rudder
blade pitch that increases thrust and turns the helicopter to
the left. Pressing the right pedal decreases rotary rudder
blade pitch that decreases thrust and allows the helicopter
to turn to the right. Rotary rudder pedal adjustment knobs
are used to adjust the pedals for leg length. Electrical
switches mounted on the UH-3 pedals cancel directional
signals of the ASE when feet are placed on the pedals. Toe
brake pedals for the main landing gear wheelbrakes are
mounted on the pilot rotary rudder pedals.

Rotary rudder control pedal movements are
transmitted to the rotary rudder by a series of mechanical
linkages and cables. Control inputs are transmitted from
the pilot's and copilot's rudder pedals to the auxiliary servo
by linkages and bellcranks and from the auxiliary servo by
two steel cables. These cables are routed through a series
of pulleys in the overhead of the cabin. Forward of the
tailfold hinge, the tail rotor control cables are attached to a
bellcrank that is attached to a series of control rods that
transmit control inputsto thetail rotor pitch beam (star).

A rotary rudder NFG spring is installed parallel to the
center pylon control rod at the top of the tail pylon just
below the tail gearbox. The NFG spring is designed to
relieve the pilot of rotary rudder forces created by
aerodynamic and inertia loads when the auxiliary hydraulic
servo is inoperative, imparting a force into the flight
control system against the rotary rudder aerodynamic
forces.

Because of the rocker assembly bellcrank connecting
the NFG spring to the center pylon control rod, the spring
acts as an anticentering device that attempts to drive the
tail rotor pitch and pedals away from the center (neutral
pedal) position to maximum pitch in either direction. With
the main rotor static, when the auxiliary servo is secured
and the rudder pedals are displaced from neutral, the
spring will drive the tail rotor to either the full left or full
right pedal position depending o the direction of the
initial pedal displacement.

2.9.2.2 Rudder Pedal Adjustment Knobs. These
knobs are on each side of the cockpit, just forward of the
ashtrays. The adjustment knobs are connected to
mechanical linkage that provide for fore-and-aft
adjustment of the rotary rudder pedals. The knobs are
turned to the right, as indicated by the arrow marked FWD,
for forward adjustments and to the left, as indicated by the
arrow marked AFT, for the aft adjustment.
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2.10 AUTOMATIC STABILIZATION EQUIPMENT
(ASE) COUPLER SYSTEM

The ASE provides added attitude and directional
stabilization and barometric hold. On UH-3H aircraft, an
SIU installed between the AHRS pitch and roll output and
the ASE enhances transitions to automatic approach in the
RAD ALT and the VERT ACCEL modes of the ASE
coupler. The coupler system is used with the ASE for the
following: automatic approaches and doppler hovers using
signds from the Doppler, radar altimeter, and
accelerometers. These signals are processed by the IVSC.
The auxiliary servo system provides the means for
introducing ASE signals to the flight controls. UH-3H
Executive Transport helicopters do not use the Doppler or
sonar cable altitude signals. AC power supplies excitation
and reference voltage for the ASE. The system is protected
by the three circuit breakers. two ac circuit breakers and
onedc circuit breaker.

2.10.1 Automatic Stabilization Equipment. The
ASE improves the handling characteristics of the
helicopter and permits hands-off automatic flight. The
ASE may be engaged at all times, has less control
authority than the primary flight control system, and may
be easily overridden through normal use of the flight
controls. The pilot has direct control of the ASE at all
times and can engage or disengage the entire system or any
channel as desired by means of switches on the ASE
CONTROL panel, CHANNEL MONITOR pand, cyclic
sticks, and collective levers. The hover indicators (UH-3H
helicopters) or flight directors (UH-3H Executive
Transport helicopters) visually provide al ASE signas
into the pilot and copilot. The hover indicators visually
indicate all ASE signals to the pilot and copilot. The ASE
has attitude and directional stabilization and barometric
altitude hold modes of operation.

Attitude and directional stabilization are controlled
through the pitch, roll, and yaw channels; and barometric
atitude hold is controlled through the collective channel.
The ASE is capable of maintaining the barometric altitude
of the helicopter during normal flight, a when hovering
out of ground effect by using barometric altitude reference.
In the pitch and roll channels, the fuselage attitude is held
constant by comparing the actual attitude signal received
from the vertical gyro with the reference attitude trim
signal provided by the cyclic stick position sensor.
Automatic pitch and roll attitude stability correction occurs
anytime the helicopter is displaced from the trimmed
attitude. Pitch and roll gyro information source is selected
on the CHANNEL MONITOR panel. In the yaw channel,
the helicopter is held constant by comparing actua
heading signals received from the compass system with
reference heading signals received from the YAW TRIM
knob and the yaw synchronizer. While the pilot establishes
a reference heading by use of the pedals, the yaw channel
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is placed in a synchronizing mode (no heading correction
signa is developed) until his feet are removed from the
pedal switches. During the synchronizing mode, the yaw
rate gyro develops a signal proportional to the manual
heading displacement rate of the helicopter. This signal
initiates an open-loop spring condition that produces a
proportional feedback force at the pedals. As the pilot
presses either pedal, he feels the proportional feedback
force opposing the pedal pressure applied. The feedback
force remains until the pilot has established the new
reference heading. Heading stability correction occurs
anytime the helicopter is displaced from the desired
reference heading. In the collective channel, the altitude of
the helicopter is held constant by signals developed from
the barometric altitude controller that senses changes in
barometric pressure from the engage point. Automatic
barometric altitude stability correction occurs anytime the
helicopter is displaced up or down from the reference
altitude. The ASE may be engaged 3 minutes after power
has been applied to the system.

2.10.1.1 ASE CONTROL Panel (BASIC ASE).

The ASE CONTROL pand (Figure 2-32) is on the center
console.

ALTITUDE COUPLER SWITCH —

2 @@@9#

YC BAR ALT CPLR

CABLE VERT ACCEL

Toa-HZON Mux

AL TITUDE

S 26944 (C8)

@

YAW TRIM ENG

Figure2-32. ASE CONTROL Panel
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2.10.1.2 ASE Button. Pressing the ASE button will
engage the pitch, roll, and yaw channels of the ASE and
the button will light. Once the ASE is engaged, the only
noticeable difference in flight is that the helicopter is
dynamically stable.

2.10.1.3 Barometric Altitude Button. Pressing the
BAR ALT button engages the barometric altitude
controller and the button will light. Engaging the altitude
controller provides altitude hold. Once the BAR ALT
button is engaged, the pilots can momentarily releasethe
altitude hold with the BAR REL button on both collectives
(Figures 2-28 and 2-29). For proper operation, it is
important that BAR ALT be engaged at a zero vertical
velocity and at the selected forward speed.

2.10.1.4 Barometric Altitude Off Button. Pressing
the BAR OFF button on the ASE control panel disengages
the collective channel and the barometric altitude
controller (BAR ALT) if the coupler is not engaged.

2.10.1.5 YAW TRIM Knob. The triangle-shaped Y AW
TRIM knob is used for small trim changes in forward
flight and small turns while hovering without disengaging
the yaw channel. A large heading change with the YAW
TRIM knob during forward flight will result in a flat turn.
For large heading changes, the pilot operates the cyclic and
rotary rudder pedals in the normal manner.

2.10.1.6 CG TRIM Knob. The cloverleaf-shaped CG
TRIM knob is used to compensate for changes in the
center of gravity. The pilot should adjust the cg trim
whenever the hover indicator (NON-ET) or flight indicator
(ET) indicates a need for adjustment. With the hover
indicator operating in the A mode and the METER
SELECTOR switch on the CHANNEL MONITOR panel
in the ASE position, there may be a tendency for the pitch
bar to remain above or below the centerline. Such a condition
indicates the need for cg adjustments. Maladjustment of the
CG TRIM knob reduces the efficiency of the pitch
stabilization and may make the helicopter unstable in
pitch.

2.10.1.7 Automatic Stabilization Button. The AUTO
STAB RELEASE button on the pilot and copilot cyclics
will disengage all ASE modes when depressed.

2.10.2(NON ET) Coupler System. The coupler
enables the helicopter to seek and retain selected absolute
dtitudes, fore-and-aft groundspeeds, and  drift
groundspeeds. The coupler will maintain a constant
absolute atitude over the water. To do this, the coupler
must control the helicopter in absolute altitude and the
longitudinal and lateral axes. The pitch, roll, and atitude
channels of the coupler provide the signals that will control
the helicopter in the three axes needed for coupler
operation.
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The pitch and roll channels are identical in their
operation. The altitude channel has two modes of
operation: radar altitude, and vertical accelerometer. The
vertical accelerometer mode is used when collective
pumping is experienced and for alternate approaches. The
ASE must be engaged before operating the coupler. Raw
Doppler signals are used in the Doppler mode. When
operating in the DOPP mode, the pilot selects the fore-and-
aft groundspeed and drift groundspeed at which he desires
to fly. This is done through the use of the SPEED and
DRIFT set knobs, on the ASE CONTROL panel. The
Doppler signals that are proportional to selected speed and
drift of the helicopter are compared to the output of these
controls and will maintain the helicopter at the selected
speed. The helicopter groundspeed and attitude are
controlled by the position of the cyclic stick, and the ASE
couplers operate around the cyclic stick position.
Therefore, if the cyclic stick is moved, the ASE and
coupler operating reference will move with it. If the
coupler is engaged and a coupled error signal exists, the
beeper circuit develops an electrical signal that actuates the
appropriate hydraulic beeper valve to automatically
reposition the cyclic stick. It is through this operation that
the ASE maintainsits authority.

The radar altitude, ALTITUDE set potentiometer
controller knob (POT), and the Doppler vertical position
signal (Vz) develop signals for the RDR ALT mode of
operation. The radar altimeter, ALTITUDE set POT, and
the vertical accelerometer (Va) develop signals for the Vu
mode of operation. When operating in any of the coupler
modes, the pilot selects the altitude at which he desires to
fly with the ALTITUDE set knob on the ASE CONTROL
panel. In the RDR ALT mode, the signal from the radar
atimeter that is directly proportional to the absolute
altitude over the surface is compared to the output of the
ALTITUDE set knob, and the result will maintain the
helicopter at the selected altitude. The METER
SELECTOR switch on the CHANNEL MONITOR panel
(Figure 2-33) must be at ASE to present a proper
indication.

2.10.2.1 (NON ET) ASE CONTROL Panel
(Coupler). The automatic stabilization equipment must
be engaged before engaging the coupler.

2.10.2.2 (NON ET) Coupler Button. Pressing the
CPLR button engages the coupler; and the button lights
whenever the coupler is engaged. Engagement of the
CPLR automatically engages BAR ALT. The BAR ALT
cannot be disengaged with the BAR REL buttons on the
collective sticks or with the BAR OFF button on the ASE
CONTROL pandl.
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Figure 2-33. Channel Monitor Panel

2.10.2.3 (NON ET) Cyclic Coupler Switch. TheCYC
CPLR switch OFF position makes it possible to disable the
cyclic coupler even though the altitude coupler is working.
The DOPP position selects the Doppler radar input for
automatic cruise, transition, and hover.

2.10.2.4 (NON ET) Altitude Coupler Switch.

The RAD ALT and VA positions of the altitude
coupler switch engage the appropriate atitude channel
sensors for absolute altitude reference. The VERT
ACCEL position engages the vertical accelerometer mode
to eliminate collective pumping over high sea states. The
CYC CPLR need not be engaged in order to engage the
RADALT or VA modes of the altitude coupler.

2.10.2.5 (NON ET) DRIFT Knob. The bar-shaped
DRIFT groundspeed set knob permits the pilot to preselect
the lateral drift of the helicopter to be maintained by the
cyclic coupler.

2.10.2.6 (NON ET) SPEED Knob. The indented circle-
shaped, fore-and-aft ground SPEED set knob permits the
pilot to preselect fore or aft groundspeed to be maintained
by the cyclic coupler.
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2.10.2.7 (NON ET) ALTITUDE Knob. The cross-
shaped absolute ALTITUDE set knob permits the pilot to
preselect accurate absolute altitudes from O to 200 feet
with the ASE and altitude coupler engaged. The
ALTITUDE set knob is scaled from O to 200 feet.

2.10.2.8 (NON ET) Hover Trim Engage Button. The
HOVER TRIM ENG button transfers doppler groundspeed
and drift control to the crewman at the hoist station for
positioning the helicopter during hoisting or rescue
operation. The HOVER TRIM ENG button lights when
engaged and can only be engaged when the CYC CPLR
switch isat DOPP.

2.10.3 Hover Indicators.

2.10.3.1 Pilot Hover Indicators. The pilot hover
indicators (Figure 234), mounted on the instrument panel,
is a four-axis indicator and has two modes of operation
that are selected by a knob on the face of the indicator. A
single OFF flag is used in both modes of operation. In the
A mode, it will retract when the ASE is engaged. In D
mode, the flag appears when the system is off or in
memory C modeisdisabled.

2.10.3.2 A Mode. The A mode monitors the ASE or
coupler, depending on the position of the METER
SELECTOR switch.  With the METER SELECTOR
switch on the CHANNEL MONITOR panel in the ASE
position, the hover indicator will operate as a null
indicator, indicating the input to the ASE servo valves. The
hover indicator horizontal bar is used to monitor the pitch
channel; the vertical bar is used to monitor the roll
channel; the vertical pointer is used to monitor the altitude
channel; and the horizontal pointer is used to monitor the
yaw channel. The hover indicator scale factor in this mode
is a 2-milliampere per division of servo valve differential
current with 8 milliamperes considered as a hardover. The
A mode with the METER SELECTOR switch at CPLR, is
used to monitor coupler output.

2.10.3.3 D Mode. The D mode connects the hover
indicator to the Doppler. In this mode, the horizontal bar
indicates fore or aft velocity, the vertical bar indicates left
or right drift, the vertica pointer indicates vertica
velocity, and the horizontal pointer is inoperative. The
scale factor for the D node is 10 knots per division on
horizontal and vertical bars for groundspeed. To maintain
a Doppler hover, the pilot can assume the cyclic stick isin
the center of the indicator. If the horizontal bar moves
upward, the pilot should move the cyclic toward the bar or
in a forward direction. The pilot flies the helicopter to the
bars. The vertical pointer can be used as a vertical velocity
indicator with each division equal to 250 fpm.
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2.10.3.4 (ET) Flight Director  The flight director (Figure
2-34.1), on the instrument panel, allows the pilot and/or copilot
to visually monitor composite information from the ASE, VOR
#1, and VOR #2 receivers, glideslope receiver, and TACAN
set. It has four modes of operation that are determined by the
position of the mode selector knob. The pilot and copilot can
monitor the same mode or any combination of modes by
placing either knob in the A, T, V1, ILS, or V2 position. The
mode indicator window in the upper right quadrant of the face
indicates ASE, TAC, VOR 1, ILS, or VOR 2 depending upon
which mode has been selected. With ASE engaged and the
knob at A (ASE visible in mode indicator window), the
indicator monitors output signals from the pitch, roll,
collective, and yaw ASE channels. Each output signal
represents the amount of differential current flow to the servo
valve in a particular channel. The warning flags disappear
when ASE is engaged. During ASE mode of operation, all

meter movements are used. The horizontal bar monitors signal
output from the pitch channel and indicates forward or aft
displacement from selected attitude. The vertical bar monitors
signal output from the roll channel and indicates left or right
displacement from selected attitude. The vertical arrow
monitors signal output from the collective channel and
indicates up or down displacement from selected attitude. The
horizontal arrow monitors signal output from the yaw channel
and indicates left or right displacement from selected direction.
All ASE signal inputs to the indicator are routed through the
channel monitor control panel. Power for warning flag
operation is supplied from the AUTO STABE circuit breaker
through the ASE ENG button. The warning flag in the top
center of the face indicates when the indicator is operating or is
turned off for a particular mode of operation. The flight
director has four-meter movements consisting of two bars and
two arrows. The horizontal bar deflects up and down along a
straight line of parallel reference marks on the vertical axis.

The vertical bar deflects left and right along a straight line of
paralel reference marks on the horizontal axis. The horizontal
and vertical reference marks intersect and form a cross within a
circle. This intersection point is the center, or null, of the
horizontal and vertical bars. The vertical arrow deflects up and
down along a straight line of parallel reference marks that are
perpendicular to the vertical reference edge. The horizontal

arrow deflects left and right along a straight line of parallel

reference marks that are perpendicular to the horizontal
reference edge. The reference marks (divisions) are speeds
equal to 0, 25, 50, 75, and 100 percent of full-scale deflection
in either direction. When the TACAN set is turned on and the
mode selector knob is at T (TAC), the Indicator monitors
lateral deviation from the selected course, relative to a surface
navigation beacon. The center warning flag disappears when
the TACAN set is turned on and the bearing signal received is
reliable. During TAC mode of operation, only the vertical bar
is used. The vertical bar monitors signals received from the
indicator coupler and indicates lateral position deviation from
the selected course on the TACAN course indicator. The flight
director does not indicate if the lateral position deviation from a
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selected course is a bearing to or from a surface navigation
beacon. When the knob is at T, power for warning flag
operation is supplied from the TACAN set. Exact bearing
information is available on the TACAN course indicator that is
connected in parallel with the flight director. Since there are
two completely independent VVOR receivers, separate operating
modes are available to the flight director. When the VOR #1
receiver is turned on and the knob is at V1, ILS, the indicator
monitors lateral deviation from a VOR course that was selected
on the VOR #1 course indicator, and longitudinal deviation
from a corresponding glideslope signal. The top center
warning flag on the flight director disappears when the radio is
turned on and the bearing signal received is reliable. The right
middle warning flag disappears when the glideslope signal
received is reliable. The flight director does not indicate if the
lateral position deviation from a selected course is a bearing to
or from an omnidirectional range source. Power for the
warning flag during VOR #1 operations is supplied from the
VOR #1 receiver. Exact bearing information is available on
the VOR #1 course indicator that is connected in parallel with
the flight director. With the VOR #2 receiver turned on and the
knob a V2, the entire operation is identica to VOR #1
operation except that glideslope information will not be
displayed

2.10.4 HOVER TRIM Control Panel. The panel is
mounted just forward of the cabin door. The hover trim stick is
mounted on the panel in the center of a diamond-shaped outline
marked R (right), L (left), F (forward), and A (aft) directiona
control. To use the hover trim stick, the coupler must be
functioning in the DOPP mode and the HOVER TRIM ENG
depressed. The red engage light on the tip of the stick will go
on when the hover trim controls are ready for use. Two knobs
on the panel are marked ROLL BIAS and PITCH BIAS. The
ROLL BIAS knob has direction-indicating arrows marked
RIGHT and LEFT and the PITCH knob has arrows marked
FWD and AFT. The use of these knobs permits trimming for an
accurate hover when the hover stick is centered by permitting
the aircrewman to introduce signals into the amplifier to correct
any slight drifting while hovering in the Doppler mode.

2.10.4.1 Hover Trim Stick. The hover trim stick (Figure 2-
35) has been incorporated to give the crewman longitudinal and
lateral control of the helicopter. The 6-inch stick is mounted on
the HOVER TRIM control panel and is used in the same
manner as the cyclic stick. The HOVER TRIM control panel
alows the operator to control the helicopter drift from 0 to 11
+4-1/2 knots. When the hover stick is centered, the ROLL
BIAS and PITCH BIAS knobs alow trimming for an accurate
hover by allowing the hoist operator to induce signals into the
amplifier to correct any dlight drifting of the helicopter while
hovering in the Doppler mode. The hover trim stick can only be
engaged by the pilot during the Doppler mode of operation.
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Fig.ure2-'35. Hover Trim Stick

2.10.5 CHANNEL MONITOR Panel. The CHANNEL
MONITOR panel (Figure 2-33) on the pilot console has four
ASE channel disengage switches mounted across the top of the
panel. Directly beneath the channel disengage switches are four
associated guarded hardover switches marked PITCH, ROLL,
COLL, and YAW.

2.10.5.1 Channel Disengage Switches. These switches
with marked positions ON and OFF alow the pilot to
disengage individual channels as desired.

2.10.5.2 Hardover Switches. These switches permit
maintenance personnel to introduce hardover signals to
individual channels of the ASE for testing. The hardover
PITCH switch has marked positions FWD and AFT; the
hardover ROLL switch has marked positions LEFT and
RIGHT; the hardover COLL switch has marked positions UP
and DOWN; and the hardover YAW switch has marked
positions LEFT and RIGHT.

2.10.5.3 (ET) METER SELECTOR Switch. The METER
SELECTOR switch permits either ASE or CPLR inputs to be
monitored on the hover indicators (UH-3H helicopters) or
flight directors (UH-3H Executive Transport helicopters) when
the mode selector knob isin the A mode

2.10.54 VERTICAL GYRO Selector Switch. The
VERTICAL GYRO sdector switch with marked positions
PORT and STBD allows the pilot to select either the port or
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starboard gyro for ASE pitch and roll reference; however,
PORT is the preferred position. Electrical power for the
CHANNEL MONITOR panéd is supplied from the primary bus
and is protected by acircuit breaker.

2.10.6 Channel Monitor Test Switch. The CHAN MON
test switch on the pilot compartment dome light panel (Figure
2-25) has two marked positions, TEST and OFF. OFF disables
all hardover switches but does not affect any of the other
switches. TEST permits use of the hardover switches by
maintenance personnel for testing.

2.10.7 Vertical Gyros. The 1080Y starboard gyro aways
provides pitch and roll information to the pilot vertical gyro
indicator and also to the ASE when the VERTICAL GYRO
switch on the CHANNEL MONITOR panel is at STBD. The
compass system always provides pitch and roll information to
the copilot attitude indicator and also to the ASE when the
VERTICAL GYRO sdector switch is at PORT. Power failure
flags will be displayed on the pilot attitude indicators whenever
a power failure is sensed or an imbalance in the ac power
applied to the vertical gyrosis sensed.

2.11 UTILITY HYDRAULIC SYSTEM. The utility hydraulic
system (FO-11) provides hydraulic pressure for al hydraulic
equipment not included in the flight control servo and ASE
systems. The utility hydraulic system reservoir (Figure 3-1), aft
of the main gearbox, supplies hydraulic fluid to the utility
system. In addition, the rotor brake hydraulic cylinder is
gravity-feed with hydraulic fluid from the utility reservoir. The
utility hydraulic reservoir has a capacity of 1.09 gallons of
hydraulic oil. The utility hydraulic pump on the accessory drive
section of the main gearbox provides 3,000-psi hydraulic
pressure. Equipment operated by the utility hydraulic system
includes the main landing gear, rescue hoist, and fold system.
On UH-3H Executive Transport the rescue hoist and sonar
reeling machine have been removed.

2.11.1 Utility Hydraulic Pressure Indicator. The utility
hydraulic pressure indicator (Figure 2-7) on the instrument
panel operates on 26-vac power and is protected by a circuit
breaker. The gauge marked UTI indicates pressure in the utility
hydraulic systemin psi.

2.12 LANDING GEAR SYSTEM. Thelanding gear system

consists of sponsons, retractable main landing gear assemblies,
a hydraulic system, and a fixed tailwheel. The main landing
gear consists of dual wheels, equipped with hydraulic brakes,
that are attached to the sponsons by retractable oleo shock
struts. The main landing gear is equipped with a one-shot
pneumatic emergency blowdown feature that permits lowering
the main landing gear. The main landing gear hydraulic system
(FO-12) operates on 3,000-psi hydraulic pressure from the
utility hydraulic system. The system is actuated by dc electrical
power and is protected by a circuit breaker (marked LAND
GEAR on the center circuit breaker panel). The tailwheel
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beneath the tail fin is full swiveling and self-centering and may
be locked in the center position. The sponsons are fixed,
hollow, outrigger-type floats attached to the fuselage that
enable the helicopter to maintain alevel, upright position in the
water. The landing gear control panel (Figure 2-36) marked
LDG GEAR CONT is on the copilot side of the cockpit
console. The landing gear actuating lever, the warning light test
button marked HDL LT TEST, and the downlock release
marked DN LCK REL are on the panel.

2.12.1 Landing Gear Actuating Lever. The landing gear
actuating lever on the landing gear control panel marked LDG
GEAR CONT has a wheel-shaped knob and marked positions
UP and DN, with directional arrows. The lever is actuated to
raise or lower the man landing gear and to energize or
deenergize the armament release. When at UP, the armament
release is energized, and when at DN, the armament release is
deenergized. A red warning light in the wheel-shaped knob is
on when the landing gear is cycling. An electrically actuated
downlock solenoid locks on the actuating lever in the DN
position when the weight of the helicopter is on the landing
gear. After becoming airborne, the lock is automaticaly
released that permits the actuating handle to be moved to UP.
Should the downlock solenoid electrica circuit become
inoperative, a mechanica downlock release marked DN LCK
REL can be actuated to mechanically release the landing gear
actuating lever from the DN position. Placing the actuating
lever to UP opens an electrically operated solenoid valve,
alowing hydraulic fluid to pass through a two-way restrictor
valve to the main landing gear cylinder, forcing the piston in
the cylinder into the up position. The main landing gear, when
fully raised, is held in position by a mechanical uplock. A
hydraulically operated uplock cylinder or a mechanical release
must be a actuated to release the mechanical uplock. Placing
the actuating lever to DN opens an electrically operated
solenoid valve, alowing hydraulic fluid to release the
mechanical uplock and to force the piston in the main landing
gear cylinder to the down position. A limit switch will be
actuated when the main landing gear is fully extended or
retracted and the electrically operated solenoid valve will return
to thetrail position.

2.12.2 Down-Limit Release (Scissors) Switch. One
down-limit release switch is attached to the scissors of each
main landing gear. With the weight of the helicopter on the
wheels, the main landing gear strut is compressed and the
scissors switch is electrically open. As the main landing gear
strut extends, the scissors switch closes and the 28-vdc circuit
is completed, allowing the down-lock solenoid to disengage,
disabling underfrequency protection for the aircraft electrical
system and enabling the jettison control panel.

2.12.3 Landing Gear Warning Light. When the landing
gear is fully extended, the red indicator pin in the center of the
drag link should bein.
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The main landing gear warning light in the landing gear
actuating lever knob goes on whenever the actuating handle is
moved and the landing gear is in transit to the up or down
position. The intensity of the landing gear warning light is
controlled by the pilot flight instrument lights rheostat on the
overhead switch panel. When the rheostat is OFF, the light
will be on at full strength, but as the rheostat is moved from
OFF, the landing gear warning light will go to the dim postion.
When the landing gear is locked in either UP or DOWN, the
light will go off. The warning light operates on dc power and is
protected by acircuit breaker marked LAND GEAR on the center
circuit breaker panel.

Figure2-36. Landing Gear Control Panel

2.12.3.1 Landing Gear Warning Light Test Button. A
landing gear actuating lever warning light test button marked
HDL LT TEST ison the landing gear control panel on the pilot
compartment console. Pressing the button tests the warning
light in the landing gear actuating lever knob. The warning
light test button operates on dc power and is protected by
circuit breakers.

2.12.4 Landing Gear Position Indicators. The indicators
are on the cockpit console. The indicators read UP only if the
landing gear wheels are in the up and locked position, and
show pictures of landing gear wheels only if the wheels are in
the down and locked position. During landing gear extension or
retraction (when the landing gear is neither up and locked nor
down and locked) and whenever electric power is not available,
the indicators show black and white diagonal lines. The
indicators operate on direct current and are protected by a dircuit
breaker marked LAND GEAR on the center circuit breaker
panel.

2-59 ORIGINAL



2.12.5 Landing Gear Emergency System. The system
is used to lower the main landing gear pneumatically if the
hydraulic system fails. The landing gear emergency system
consists of a 50-cubic inch, 3,000-psi maximum capacity air
bottle in the auxiliary servo controls enclosure (broom closet)
immediately aft of the pilot, an emergency landing gear
extension handle on the copilot side of the cockpit console, and
an emergency landing gear release lever on the side of the auxiliay
servo controls enclosure. A gauge, visible through awindow on
the control enclosure door indicates the nitrogen pressure in the
air bottle. Nitrogen pressure must be 2,500 to 3,000 psi for the
system to function. An air bottle filler cap is behind a hinged
pand maked EMERGENCY LANDING GEAR RELEASE
AIR CHARGING CONNECTION on the side of the auxiliary
servo controls enclosure.

2.12.5.1 Emergency Landing Gear Extension Handle.
The handle (Figure 2-37) painted with orange-yellow and black
diagonal stripes is on the copilot side of the cockpit console.
The emergency landing gear extension handle is used to lower
the main landing gear in case of failure of the normal system.
The handle must be turned and pulled to withdraw the
emergency uplock release pins, release air into the landing gear
system, and pneumatically actuate the emergency bypass valve
to vent hydraulic fluid from the uplines, forcing the landing
gear to the down and locked position. The emergency bypass
valve displaced by the air charge and actuated by the
emergency landing gear extension handle must be manually
reset before the landing gear can be retracted or the air bottle
recharged. An instruction plate maked EMER L.G.
EXTENSION, TURN THEN PULL is beside the handle. When
the emergency landing gear release system has been actuated,
the warning light on the landing gear actuating lever will go on
whenever the landing gear is in transit, regardless of lever
position. The landing gear position indicator will indicate down
or unsafe only.

Figure 2-37. Emergency Landing Gear Extension Handle
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2.12.5.2 Emergency Landing Gear Release Lever. The
lever (Figure 2-38) marked EMERGENCY LANDING GEAR
RELEASE PULL FWD, ONLY IF AIR RELEASE FAILS is
behind the pilot seat on the broom closet. Pulling the
emergency landing gear release lever manually actuates the
emergency bypass valve, allowing hydraulic fluid trapped in
the uplines to be vented to the hydraulic system. Gravity will
then lower the landing gear to the down position. The emer-
gency landing gear release lever should be pulled only after the
emergency landing gear extension handle has been pulled and
the landing gear still does not lower. Do not attempt to reset the
lever after it has keen placed to the forward or emergency
position.

Figure 2-38. Emergency Landing Gear Release L ever

2.12.6 Tailwheel Lock Handle. The handle, next to adecal
marked TAILWHEEL LOCK - PULL TO LOCK, is on the
right side of the cockpit console. Pulling the handle out permits
a spring-loaded lockpin to engage at the swivel joint after the
tailwheel is centered. Pushing the handle in releases the lock
and allows the tailwheel to swivel. There are positive detentsin
the LOCK and UNLOCK positions. To UNLOCK the tail-
wheel, depress the button in the center of the handle to release
the handle from the upper detent, then depress the handle fully
down. It is not necessary to continue to depress the center
button, as the handle will automatically remain in the down
position when it engages the lower detent. The tailwheel
maybe unlocked before taxi since the tailwhed will not
actually unlock until all side loads on the lockpin are relieved.
To lock the tailwheel, depress the button in the handle. This
will dlow the handle to rapidly spring out to the locked
position. The tailwheel should be locked only for straight
takeoffs and landings. During maneuvers on the ground, the
tailwheel should be unlocked to reduce strain on the pylon and
the possibility of shearing the tailwheel lockpin. If any side
loads are imposed on the tailwheel, the lockpin will not
disengage.
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2.12.7 Wheelbrake System

CAUTION |

The parking brake can be set for one wheel
without the other which could be hazardous
during night carrier operations. Make sure that
both rudder pedals are pressed firmly when
setting the parking brake.

Note

The advisory light only indicates that the parking
brake handle is up. It does not infer the
wheelbrake system is pressurized.

The main landing gear wheels have hydraulic brakes
operated by toe pedals on the pilot rotary rudder pedals. The
fluid for these brakes is self-contained within the master
cylinders. A parking brake handle operates a hydraulic valve to
lock the wheel-brakes. A light on the advisory panel goes on
whenever power is applied to the helicopter, allowing the pilot
to seethe marking PARKING BRAKE ON.

2.12.8 Brake Pedals. The main landing gear wheels are
individually braked by pressing the corresponding toe brake
pedals (Figure 2-3) mounted above the pilot rotary rudder pedds.
The brakes operate on hydraulic pressure developed by
pressing the brake pedals.

2.12.9 Parking Brake Handle. The handle (Figure 2-3)
marked PARKING BRAKE is on the right side of the cockpit
console. A decal next to the parking brake handle is marked
ON-DEPRESS TOE BRAKE THEN PULL, OFFDEPRESS
TOE BRAKE. The parking brake is applied by first pressing
the toe brake pedals and then pulling the parking brake handle
out. Pressing the left brake pedal will release the parking brake,
causing the parking brake handle to return to OFF.

2.13 AUTOMATIC BLADE FOLD SYSTEM

The automatic blade fold system positions the rotary wing
blades into the proper radial position for blade folding, extends
the dampers and turns the blades a full 3° forward on the drag
hinges, locks the rotary wing controls when the blades are
folded, provides a means of applying the rotor brake auto-
matically, and automatically disengages the blade lockpins.
Controls for the system are grouped on a panel marked MAIN
BLADE FOLD on the cockpit overhead switch panel. The
blade fold system is a part of the utility hydraulic system. A
light on the advisory panel goes on when dc power is applied
and the blade fold interlock system is not in flight condition,
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alowing the pilot to see the marking CHECK BLADE FOLD. The
system is protected by a circuit breaker marked BLADE FOLD
on the center circuit breaker panel.

2.13.1 Rotary Wing Blade Folding. Therotary wing blades
may be folded by a full automatic operation that is controlled
by either the pilot or copilot. The operation may be halted at
any stage of the folding or spreading cycle and reversed if so
desired. Hydraulic power from the utility hydraulic system is
used in conjunction with hydraulic and electrical sequencing.
Power is supplied by avariable delivery pump on the accessory
drive of the main gearbox. The folding is done by actuating the
proper switches on the blade fold control panel (Figure 2-39)
on the overhead switch panel and observing the blade
positioning and folding in conjunction with appropriate lights
on the panel. The No. 1 engine should be running at 104-
percent N; for blade folding. The No. 1 blade positions directly
aft and does not fold. After the rotary wing blades are folded
and stowed, the tail pylon may be manually folded without any
interference. The blade positioner control valve is a four-way
trail position solenoid-operated valve mounted on the upper
right side of the main gearbox input housing. It controls the
operation of the positioning units. When the folding switch is
placed to FOLD, a solenoid energizes the control valve that
directs hydraulic fluid to engage the rotor brake disc teeth and
position the No. 1 blade aft. After positioning the blades, the
control valve is energized by the other solenoid to direct
hydraulic fluid to disengage the rotor blade positioners and,
through a pressure reducer, to engage the automatic rotor
brake. When the folding switch is placed to SPREAD, the
control valve is energized to direct hydraulic fluid to ensure
disengagement of the positioner from the rotor brake disc and,
through a pressure reducer, to engage the rotor brake.

Note

A manual blade fold procedure is described in
Chapter 7.
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Figure 2-39. Blade Fold Control Panel
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2.13.2 Blade Fold Control Panel. The panel (Figure 2
39) marked MAIN BLADE FOLD on the overhead switch
panel contains all control switches for the blade fold system
and the warning and indicator lights that show the sequence of
operation during the folding and spreading of the rotary wing
blades. Three switches are maked MASTER, SAFETY
VALVE, and BLADES with maked postions FOLD,
SPREAD, and OFF. The indicator lights are marked BLADES
SPREAD, FLIGHT POS, NO. 1 BLADE POS, CONT LOCK
PINS ADV BLADES FOLDED, and PYLON UNLOCKED.
Two warning lights are marked SAFETY VALVE OPEN and
FOLD PWR ON. Thelights may be dimmed by turning the caps.

2.13.2.1 SAFETY VALVE Switch. A guarded switch
marked SAFETY VALVE with positions OPEN and CLOSED
is on the blade fold control panel. A red warning light to the
left of the safety valve switch indicates the OPEN position. The
switch operates a motor-driven, three-way, two-position,
selector valve on the bulkhead on the right side of the cabin
next to the gearbox and prevents inadvertent application of
hydraulic pressure to the blade fold system and automatic rotor
brake during flight. When the safety valve switch is turned to
OPEN, the safety valve red warning light will go on and the
FLIGHT POS green indicator light will go off.

2.13.2.2 Blade Fold MASTER Switch. The switch marked
MASTER with two positions ON and OFF on the blade fold
control panel completes the circuit to furnish electrical power
to actuate the hydraulic sequences for automatic blade folding.
The master switch will not furnish electrical power to the blade
fold system to fold the blades if the pylon is folded, accessory
drive switch is in FLIGHT, No. 2 engine fuel firewall valve is
open, or safety valve is closed. A red indicator light marked
FOLD PWR ON indicates that the folding power is avail able.

2.13.2.3 Blades FOLD Spread Switch. A three-position
BLADES switch marked FOLD, SPREAD, and OFF on the
blade fold control panel is used to select the folding cycle that
consists of rotary wing head positioning cycle, blade folding
cycle, or the spread cycle.

2.13.2.4 Blades Spread Indicator Light. An amber light
marked BLADES SPREAD on the blade fold control panel is
actuated when the blade lockpins are engaged and the control
lockpins are completely disengaged. The blade spread indicator
light will go off when the accessory drive switch is placed to
FLIGHT. The BLADES SPREAD light will go off as soon as
any control lockpin starts to advance or any blade lockpin
retracts.

2.13.2.5 Flight Position Indicator Light. A green light on
the blade fold control panel marked FLIGHT POS indicates
that the rotary wing blades are in the flight position. The flight
position indicator light will go on, primary hydraulic pressure
will rise to 1,300 to 1,600 psi, and the primary servo caution
light will go off when the blades are completely spread, pylon
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locking pin is properly positioned, safety valve is closed, and
master switch is off. When the safety valve switch is open and
the master switch is on, the flight position indicator light will
go off, SAFETY VALVE and FOLD POWER lights will
illuminate, primary pressure will drop to zero, primary servo
caution light will go on, automatic rotor brake will come on,
and rotor brake caution light will remain on.

2.13.2.6 No. 1 Blade Position Indicator Light.

An amber light marked NO. 1 BLADE POS on the blade fold
control panel will go on during the folding cycle after the
rotary wing head positions with the No. 1 blade directly aft.

2.13.2.7 Control Lockpins Advanced Indicator Light.
An amber light marked CONT LOCK PINS ADV on the blade
fold control panel will go on during the folding cycle as soon as
one flight control lockpin moves forward. It will remain on
until al the flight control lockpins are fully disengaged at the
end of the spreading cycle.

2.13.2.8 Blades Folded Indicator Light. An amber light
marked BLADES FOLDED on the blade fold control panel
will go on when al blades are folded. During the spreading
cycle, the BLADES FOLDED indicator light will go off when
any blade moves forward. The blade fold accumulator located
in the No. 1 main rotor blade sleeve spindle is a piston-type
oleo-pneumatic system designed to maintain hydraulic pressure
in the blade fold system when the blades are folded and power
is off the system. By maintaining pressure on the system, the
blade damper-positioners are maintained in the extended
position, locking the blades in the folded position. Addition-
ally, the blade fold accumulator compensates for expansion and
contraction of trapped hydraulic fluid because of temperature
changes and helps dampen out pressure surges during the
fold/spread cycle. A pressure gauge on the No. 1 blade sleeve
spindle indicates accumulator pressure. Normal pressure
indication is 1,500 psi with the blades spread.

2.14 PYLON FOLDING

The tail pylon may be folded forward, parallel to the fuselage,
so the helicopter can be parked in a small area. The pylon is
attached to the tail cone at four points just forward of the
intermediate gearbox. The two right-hand points form a hinge
(Figure 2-2) about which the pylon folds forward against the
right side of the tail cone. A locking strut holds the pylon in the
folded position (Figure 2-40). A pylon hinge lock locks the left
side of the pylon to the tail cone in the spread position.
Retractable lockpins are actuated in and out of hinge-like lugs
by aratchet wrench that is secured against the tail cone when
not in use. The rotary rudder pedals should be centered before
the pylon is folded to assure minimum rotary rudder pitch
change as the pylon is swung forward. A red lockpin position
flag-type indicator, operated mechanically, extends from the
left side of the tail cone whenever the pylon lockpins are not
fully seated.
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Figure 2-40. Pylon Folded

2.15 FLIGHT INSTRUMENTS

2.15.1 Standby Compass. A magnetic standby compassis
at the top center of the instrument panel. A standby compass
correction card is on the pilot side of the instrument panel.

2.15.2 Free-Air Temperature Gauge. A bimetallic free-air
temperature gauge is on the centerline of the helicopter on the
windshield glass panel.

2.15.3 Clocks. Two 8-day, 12-hour, elapsed time clocks
(Figure 2-7) are installed on the instrument panel. The control
knob for the elapsed time mechanism is at the upper right
corner of the clock face. The clock is stem wound and stem set
with aknob in the lower left corner of the clock face.

2.15.4 Pitot-Static System. Two pitot tubes with static
ports are mounted over the cockpit, one on the right side and
the other on the left side of the helicopter, forward of theenginear
intakes. The lines carrying static pressure from both pitot-static
tubes are connected together so that the pilot and copilot
airspeed and vertical velocity indicators, the TAS transducer,
and BAR ALT controller are fed from a common static line.
The starboard pitot pressure line feeds the pilot airspeed
indicator and the TAS transducer. The port pitot pressure line
feeds only the copilot airspeed indicator. A restrictor is
installed in the static pressure line to the BAR ALT controller
sensing unit to filter transient pressure changes, thereby
contributing to a more stable flight-path. The TAS transducer
converts pitot-static airspeed information to an electronic TAS
signal that is fed to the TACNAV or navigation system.
Sleeves are installed on both pitot tubes to ensure correct
airspeed readings and to prevent erroneous inputs to the BAR
ALT controller when the ice shield is installed. Both pitot tube
heads may be heated to prevent icing. Refer to Pitot Heaters,
paragraph 2.18.5.
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2.15.5 Attitude and Heading Reference System
(A/A24G-39 AHRS). This system provides PORT GYRO
attitude information (pitch and roll) for display on the copilot
instrument panel, attitude indicator, and the ASE when in the
PORT VERTICAL GYRO mode. (A separate Modd 1080Y
vertical gyroscope provides STARBOARD GYRO attitude
information for display on the pilot instrument panel, attitude
indicator, and pitch/roll to the ASE when in the STBD VERTI-
CAL GYRO mode) The A/A24G-39 AHRS is the only
source of heading information for the ASE yaw channel and the
aircraft avionics systems (tacan, TACNAYV, and cockpit BDHI,
RMI, and courseindicator displays).

The source of the magnetic heading information used by
the AHRS is a remote compass transmitter unit located within
the aft tail cone area. Loss of reliable attitude and/or heading
from the AHRS is evidenced by illumination of the COMPASS
FAIL light on the caution panel, and display of the OFF flag on
the copilot attitude indicator. The standby compass located on
the cockpit instrument panel glareshield is a completely
separate backup wet compass provided for instances of
complete loss of AHRS heading information or aircraft
electrica power.

Electrical power to the AHRS may be controlled only by
engaging or disengaging the circuit breakers. Power for the
COMPASS FAIL caution panel light is supplied by the COMP
dc breaker located in the pilot circuit breaker panel (Figure 2-
23). Power for the AHRS is supplied by the COMP ac breaker
located in the copilot circuit breaker panel (Figure 2-23).

Prior to application of power to the AHRS, adjust the two
copilot attitude indicator trim knobs so that each knob arrow
points to the black reference dot (Figure 2-43). After initial
power application, a 2-minute warmup and gyro erection
period is required before reliable attitude information is
available. (During this period, the COMPASS FAIL caution
light and the copilot attitude indicator flag are visible.) Any re-
sidual attitude errors remaining after warmup can be eliminated
by depressing the ERECT button located on the AHRS control
panel (Figure 2-44) until the copilot attitude indicator displays
satisfactory pitch and roll values. (If erected with the UH-3H
on a flat and level ramp, the copilot attitude indicator will
display level roll attitude and a slight noseup attitude in pitch.)
Attitude correction can also be performed during straight and
level flight by use of the ERECT button.

Note

The quality of electrical power available at ship
flight deck launch spots is so poor that AHRS
reliability can be severely degraded. COMPASS and
PHASE B (AB) circuit breakers should be pulled
when the UH-3H has deck edge power applied, and
engaged only with another source of external power
or after operating on helicopter power.
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When operating aboard ship, the deck
motion in pitch, roll, and yaw will be reflected
inthe AHRS outputs.

Use of the ERECT button should be
limited to a maximum period of 3 minutes to
avoid thermal reliability problems. After a 1-
minute wait, the ERECT button may be used

again.

Because of the high inertia of the AHRS
gyro, it is dtill spinning down for 20 minutes
after electrical power is removed, and is
vulnerable to reliability problems if the
helicopter is moved in an erratic fashion or if
electrical power is reapplied before rundown is
completed. To minimize AHRS gyro failures,
avoid reapplying electrical power to the gyro
once 45 seconds have elapsed. Also, minimize
the severity of helicopter towing impulses
using steady and smooth starting and stopping
techniques.

SLAVED is the UH-3H helicopter primary mode of AHRS
heading operation. In this mode, heading is furnished by a
directional gyro that is continually corrected for magnetic
heading by the remote compass transmitter (e.g., the gyro is
slaved in the raw magnetic heading source). For this normal
mode of operation, set the mode selection switch on the com
pass control panel (Figure 2-44) to the SLAVED position for
the entire mission. Verify that the hemisphere switch is set to
the N position if in the northern hemisphere or S if operating in
southern latitudes. Set the LAT control to the approximate
average latitude expected for the mission. Hemisphere and
latitude settings are especially important for minimizing
heading error buildup during sustained periods of helicopter
maneuvering (such as starboard delta patterns).

After AHRS warmup is completed and the COMPASS
FAIL advisory light has extinguished, the directional gyro must
be synchronized to the remote compass transmitter by
depressing the HDG PUSH knob until the SYNC meter needle
is centered (Figure 2-44). After takeoff (when at atitude with
a straight and level attitude), check the SYNC meter again to
determine whether initial magnetic heading errors because of
ship or helicopter launch pad magnetic fields have biased the
AHRS initial synchronization. If the needle is not centered,
push the HDG PUSH knob to remove the errors. To avoid
TACNAV navigation error buildup, the SYNC meter needle
should be checked periodically.
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Note

The SYNC meter needle does not function when
helicopter accelerations exceed preset values,
such as during turns. In these flight conditions,
the needle is stowed in the center of the meter
and no needle oscillations are seen. This stowed
needl e condition during maneuvers should not be
mistaken for properly synchronized AHRS
heading operation.

Note

During flight, the COMPASS FAIL advisory
light will occasionally illuminate momentarily as
part of the normal AHRS operation. This will
usually occur upon rolling out of turns or upon
selecting the SLAVED mode if the DG or
EMERG modes have been in use. Brief heading
fluctuations may also be seen on the cockpit
instruments during mode changes.

The DG mode of operation is normally used when the
Earth's magnetic field is an unreliable reference (i.e., in polar
regions or when the remote compass transmitter has failed).
Aircraft heading is furnished only by the directional gyro and is
subject to error buildup if the correct latitude and hemisphere
are not inserted into the LAT and N/S controls located on the
control panel (Figure 2-44). The DG mode alows the pilot to
set the AHRS heading to any selected reference by pushing and
turning the HDG PUSH knob until the desired heading is
displayed on the cockpit indicators and TACNAV. In polar
regions, the DG mode heading estimate should be based on the
best available information to avoid large navigation errors.

The EMERG mode of operation is used only when the
norma heading information from the AHRS is unreliable.
Magnetic information is passed directly from the remote
compass transmitter for use until the AHRS can be replaced.
However, the magnetic heading information in the EMERG
mode is not as accurate and is not damped by the directional
gyro. Since no automatic reversion to the mode occurs for
AHRS gyro failures (COMPASS FAIL light or copilot atitude
indicator flag visible), the EMERG mode must be selected

manually.

Because of the oscillatory nature of the compass
information in the EMERG mode, the pilot
should immediately discontinue the use of the
ASE yaw channel.
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Note

If it is necessary to troubleshoot the system when
in the EMERG mode with the yaw channel
engaged, follow these procedures to avoid
driving rudder pedal forces when returning to the
SLAVED mode. Place feet on rudder pedals and
disengage the yaw channel. Switch to the
SLAVED mode. Synchronize the compass
heading by pressing the HDG PUSH knob until
the SYNC needle is centered. Cheek that the
BDHI/ RMI compass card and standby compass
are within £5° of each other (if not, repeat the
procedure until they are). Engage the yaw
channel and remove feet from rudder pedals.

2.15.6 Compass System Control Panel. This panel
(Figure 2-44) is on the center console. When in the SLAVED
mode, pressing and holding down the HDG PUSH knob
automatically causes synchronization of heading outputs of the
directional gyro with the compass transmitter heading. In the
DG mode, the HDG PUSH knob may be pushed and turned
clockwise or counterclockwise to set the heading on the BDHIs
and RMI, and the system works with the directional gyro.

In the SLAVED mode, the SYNC window indicates
synchronization of the directional gyro in the compass
transmitter heading. The EMERG position provides emergency
operation using only the compass transmitter and is used when
adirectional gyro failure has occurred.

The N/S switch selects polarity of latitude correction
signal: N for northern hemisphere and S for southern
hemisphere. The LAT knob selects latitude of flight (0° to 90°)
to correct for heading gyro drift because of Earth rotation. The
N/S switch and LAT knob must be set for the SLAVED mode
as well as DG mode since the system automatically switches
from SLAVED to DG mode whenever the helicopter is in a
turn.

The ERECT pushbutton, when pressed, increases the roll
erection rate of the vertical gyro.
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Figure 2-44. Compass System Control Panel
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2.15.7 Attitude Indicators. Two attitude indicators (Figure
2-43) on the instrument panel visualy indicate the helicopter
attitude. The indicator face consists of a stationary miniature
aircraft representing the helicopter, a bank angle scale, bank
index, and a moving two-colored sphere with a distinct white
horizontal line dividing the two colors, white above and black
below. A warning flag marked OFF will appear in the face of
the indicator when the indicator is inoperative. The warning
flag will appear until about 68 seconds after ac power has been
applied to the circuit, when any unbalance of the three phases
of ac power occurs, or the directional gyro system for the
indicator has failed. Two trim adjustment knobs are on the
front of the attitude indicators, one at the lower left of the panel
for adjusting roll, and the other at the lower right of the panel
for adjusting pitch. The pilot attitude indicator operates on ac
power and is protected by a circuit breaker. The copilot attitude
indicator operates on ac power and is protected by circuit
breakers.

Each attitude indicator also has a turn-and-dlip indicator
mounted on the bottom that visually indicates the helicopter
rate of turn and flight condition.

Note

The warning flag marked OFF on the copilot gyro
will appear momentarily when the helicopter isina
high vibratory flight regime. Thismay bewhen the
helicopter is entering ahover or in any situation of
impending translational lift. The warning flag will
disappear when the helicopter leaves the high
vibratory flight regime.

2.15.8 Turn Rate Switches. Two turn rate switches (Figure
2-7), one each for the pilot and copilot, are on the instrument
panel. The switches are marked TURN RATE and have marked
positions NORM and ALT. When the switches are placed to
NORM, the copilot indicator receives rate of turn information
from the ASE rate gyro amplifier demodulator, and the pilot
indicator receives rate of turn information from the dc powered
rate gyro transmitter. This system remains operative when the
OFF flag in the attitude indicator appears, provided dc power is
available. When either switch is placed to ALT, that indicator
receives rate of turn information from the other system.
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Figure 2-43. Attitude Indicator

2.15.9 Altitude Encoder. The altitude/encoder (Figure
2-45) functions as a barometric atimeter for the pilot and
a pressure atitude sensor for the AN/APX-72 IFF
transponder.
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Figure 2-45. Altitude Encoder

2.15.9.1 Altimeter. The AAU-21/A dltitude indicator
(Figure 2-7) is on the pilot side of the instrument panel.
The altimeter operating range is from -1,000 to +38,000
feet. The face of the instrument indicates readings in feet
in 50-foot units with the numerals representing hundreds
of feet. The pointer makes one revolution for every 1,000-

foot change in altitude and drives a drum that also
indicates altitude in hundreds of feet. The 100-foot drum
will cause the 1,000-foot drum to index one digit when it
moves through the short period between 9 and 0, and the
1,000-foot drum actuates the 10,000-foot drum in a similar
manner. During the long period between 0 and 9, the
1,000- and 10,000-foot drums are locked in position. In the
space corresponding to zero, the 10,000-foot drum is
marked with striped lines. The pointer acts as a vernier of
the 100's drum as well as being an indication of trend
information. The barometric set knob permits atimeter
setting from 28.10 to 31.00 inches Hg and these settings
will be displayed by the barometric pressure setting
window. The combined readings of the drums and pointer
indicate an altitude measurement in thousands and
hundreds of feet based on the selected altimeter setting.

Two techniques may be used to read indicated altitude
on the drum and pointer-type altimeter. Read the drums
without referring to the 100-foot pointer as a direct digital
readout of both thousands and hundreds of feet, or read the
digital readout in thousands without referring to the 100-
foot drum, and then add the 100-foot pointer indication.
The 100-foot pointer serves as a precise readout of values
less than 100 feet required for determining lead points for
level-off altitudes, maintaining level flight, and during
instrument approaches. The system is equipped with a
continuously operating vibrator to improve altitude
measuring accuracy. Power to operate the vibrator is
furnished through a dc circuit breaker marked |FF TEST.
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2.15.9.2 Encoder. The AAU-21/A encoder provides a
digital output of pressure atitude in units of 100 feet to the
AN/APX 72 IFF transponder for automatic pressure
atitude transmission. The encoder's operating range is
from - 1,000 to +38,000 feet and has a permanent altimeter
setting of 29.92. Loss of 115-vac, 400-Hz power will cause
the warning flag marked CODE OFF on the pilot altimeter
indicator to be displayed. Power to operate the encoder is
furnished through an ac circuit breaker marked |FF IND.

Note

Only when the altimeter is set to 29.92 will
the transmitted altitude be the same as the
displayed atitude.

2.15.9.3 Altimeter (AAU-24/A). The dtimeter (Figure
2-7), mounted on the copilot side of the instrument panel,
isidentical to and operates in the same manner as the pilot
AAU-21/A altitude encoder except that there is no warning
flag on theindicator.

2.15.10 Radar Altimeter

After turning equipment on, allow about 3
minutes for systems to reach operating
temperature. To avoid damage to system
components, do not place system in
operation until 3 minutes have elapsed since
system was last turned OFF.

The radar dtimeter system (AN/APN-171(V))
provides instantaneous indication of actual clearance
between the helicopter and terrain from O to 1,000 feet.
Altitude in feet is indicated by the two radar altimeter
indicators on the instrument panel in front of the pilot and
copilot. The radar atimeter (Figure 2-46) contains a
pointer that indicates altitude on a linear scale from O to
100 feet in 2-foot units, 100 to 200 in 10-foot units, and
200 to 1,000 in 50-foot units. A control knob on the lower
left corner of the indicator combines functionsto serve as a
test switch, a low-level warning index set control, and an
on/off power switch. The system is turned on by turning
the control knob marked PUSH-TO-TEST clockwise from
OFF, and is the only control necessary for equipment
operation. Operation of the control knob on either indicator
will turn the system on; however, both control knobs must
be turned fully counterclockwise to turn the system OFF.
Continued clockwise turning of the control knob toward
the SET position will permit the pilot to select any desired
low-altitude limit that will be indicated by the low-level
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warning index marker on the indicator. Depressing the
PUSH-TO-TEST control knob provides a testing feature of
the system at any time and altitude, provided the CPLR
mode of ASE is disengaged. When the PUSH-TO-TEST
control knab is depressed, a visual indication of 100 £15
feet on the indicator indicates satisfactory system
operation. Releasing the PUSH-TO-TEST control knob
restores the system to normal operation. A low-level
warning light on the lower right corner of the indicator will
light and show the marking LOW anytime the helicopter is
at or below the low-altitude limit that has been selected.
Loss of system power or tracking condition will be
indicated by a black and yellow striped flag that appearsin
the indicator window on the lower center portion of the
indicator. If the system should become unreliable, the black
and yellow striped flag will appear and the indicator
pointer will go behind a mask marked NO TRACK to
prevent erroneous readings. While hovering at low
altitudes over smooth surfaces, fluctuations of about +1.5
feet can be expected for altitudes under 100 feet. During
normal flight operations above 1,000 feet, the altimeter
indicates an unreliable condition.

The system requires both ac and dc power for
operation and is protected by acircuit breaker.
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Figure 2-46. Radar Altimeter

2.15.11 Radar Altitude Warning System. The
AN/APQ-107 RAWS provides the pilot and copilot with
aural and/or visual warning signals of low-altitude con-
ditions and/or failure of the radar altimeter. The visual
indication is provided by a pulsating ALTITUDE light on
the caution panel. The aural tone is channeled through the
intercommunications system to pilot and copilot headsets.
These signals are triggered under any of the following
conditions: (1) Whenever the radar altimeter decreases
through 100 +5 feet when the coupler is not engaged or
reaches 30 5 feet with the landing gear up, (2) When the
radar atimeter output signals are unreliable and if
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L GROUND IN THE AIR
LO ALT HI ALT APN-171
100 FT ¢ PWR
DESCENDING THROUGH UNRELIABLE FAILURE
COUPLER COUPLER GEAR GEAR
BELOW 30 FT| DISENGAGED ENGAGED uP DOWN
TTEST GEAR GEAR| GEAR GEAR RAD VERT {ABOVE BELOW
UP . DOWN| up DOWN ALT  ACCEL[700 FT 700 FT L
VISUAL NO | YES | YES | YES YES YES NO NO NO YES NO YES
WARNING (3SEC) | (3 SEC) (ANY ALT)
AURAL NO | YES | YES | NO YES YES NO NO NO YES NO YES
WARNING (3 SEC) | (3 SEC) (ANY ALT)

$ 26975 (RE3)

Figure2-47. RAWS Warning— All Conditions

electrical power to the radar altimeter fails (Figure 2-47).
A test switch marked RAWS TEST is on the instrument
panel to the right of the caution panel. To test system
reliability, make certain that the radar atimeter is
energized and ac and dc power is being supplied, and then
depress the test button. The aural and visual warning
signals should occur simultaneously. The system operates
on 115vac power and 28-vdc power. The system is
protected by circuit breakers.

WARNING

With the landing gear down, the RAWS will
not provide an indication of an unreliable
radar altimeter.

2.16 WARNING, CAUTION, AND ADVISORY
LIGHTS

2.16.1 Advisory Panel. The advisory panel (Figure 2-
48) marked ADVISORY PANEL is on the copilot side of
the instrument panel. The advisory panel gives the pilots
visual indication of certain operating conditionsin flight or
while on the ground. The advisory panel contains placard-
type green advisory lights, each having its own operating

circuit, to indicate a particular system is in operation or an
unsafe condition exists. When a system is in operation or
an unsafe flight condition exists, the advisory light for that
particular system or condition comes on and remains on
until the system is turned off or the unsafe flight condition
is corrected. Pressing the switch marked TEST on the
caution panel tests lights of both the caution and advisory
panel.

2.16.1.1 Advisory Panel Lights. Refer to Figure 2-48
for adetailed description of the advisory panel.

2.16.2 Caution Panel. The caution panel (Figure 2-
49) marked CAUTION PANEL is on the pilot side of the
instrument panel. The caution panel gives the pilot visual
indication of failure or unsafe conditions of certain critical
power equipment in the helicopter. The caution panel
contains placard-type amber caution lights, each having its
own operating circuit, to indicate a particular condition in
the helicopter. If afailure or unsafe condition occursin one
of the systems, the caution light for that particular
condition remains on until the failure or unsafe condition is
corrected. A master light marked MASTER CAUTION -
PUSH TO RESET is on either side of the instrument panel.
The master light goes on when any of the caution panel
lights are energized by a malfunction. The master light will
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remain on until the malfunction is corrected or until
deenergized by the pilot. Pressing the light deenergizes the
master light, permitting the master light to indicate a
second malfunction if one should occur while the first
malfunction is still present. The MASTER CAUTION
lights are simultaneously dimmed when the caution panel
is dimmed. This is done using the PILOTS FLIGHT INST
LTS rheostat on the overhead switch panel. The caution
lights operate through circuit breakers marked WARNING
LTS PWR and TEST that are on the center circuit breaker

NAVAIR 01-230HLH-1

panel. The circuit breaker marked PWR provides electrical
power for the normal operation of the caution lights and
the circuit breaker marked TEST provides power for the
test circuit only.

2.16.2.1 Caution Panel Lights. Refer to Figure 2-49
for adetailed description of the caution panel.

A ©

[_extpwron | (D] | |

[#1 ENG ANTIICE ON] | s| [#2 ENG ANTIICE ON ]

(o]

[PARKING BRAKE ON| | 5| | |

el i

| NOSE DOOR OPEN | £ [CHECK BLADE FOLD|
' S

01771122
ADVISORY LIGHTS
INDICATION CONDITION ACTION
EXT PWR ON AC power receptacledoor | Light will extinguish when

isopen.

door is secured.

#1ENG ANTI-ICE ON
#2 ENG ANTI-ICE ON

No. 1 anti-iceswitchison.
No. 2 anti-iceswitch ison.

Light will extinguish when
engine anti-ice switch is
placed off.

PARKING BRAKE ON
fully retracted.

Parking brake handle not

Reset and release parking
brake.

NOSE DOOR OPEN

Electronic compartment
door isopen or not fully
secure.

Check door security.

CHECK BLADE FOLD

DC power isapplied and
blade fold interlock
system isnot in flight
condition.

If blade spread, call trouble-
shooter.

Figure2-48. (NON-ET) Advisory Light Pane

2-69

ORIGINAL




NAVAIR 01-230HLH-1

A e
[ _extpwroN | (D] | |
[#1 ENG ANTI-ICE ON]| é [#2 ENG ANTI-ICE ON |
[PARKING BRAKE ON| | &
[ NOSMOKING | |P| [FASTEN SEATBELTS]
| NOSE DOOR OPEN | E |[CHECK BLADE FOLD|
- S
01771122
ADVISORY LIGHTS
INDICATION CONDITION ACTION
EXT PWR ON AC power receptacledoor | Light will extinguish when

isopen.

door is secured.

#1ENG ANTI-ICE ON
#2 ENG ANTI-ICE ON

No. 1 anti-iceswitchison.
No. 2 anti-iceswitch ison.

Light will extinguish when
engine anti-ice switch is
placed off.

PARKING BRAKE ON

Parking brake handle not
fully retracted.

Reset and release parking
brake.

NOSE DOOR OPEN

Electr onic compartment
door isopen or not fully
secure.

Check door security.

NO SMOKING

Passenger instructionlight
switch ison.

Light will extinguish when
passenger instruction is
placed off.

FASTEN SEATBELTS

Passenger instructionlight
switch ison.

Light will extinguish when
passenger instruction is
placed off.

CHECK BLADE FOLD

DC power isapplied and
blade fold interlock
system isnot in flight
condition.

If blade spread, call trouble-

shooter.

Figure2-48.1. (ET) Advisory Light Panel
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CAUTION PANEL

#1 GENERATOR

PRI SERVO PRESS

#2 GENERATOR

#1 RECTIFIER

AUX SERVO PRESS

#2 RECTIFIER

FWD FUEL LOW

TRANS OIL PRESS

AFT FUEL LOW

LAMP

FWD FUEL BYPASS

TRANSOIL HOT

AFT FUEL BYPASS

TEST

|
|
|
|
ALTITUDE |
|
|
|
|

#1 INLET ANTI-ICE #2 INLET ANTI-ICE
TAIL TAKE OFF MAIN TRANS CHIP ROTOR BRAKE ON O
INTMED TRANS IFF
TAIL TRANS CHIP
FUEL DUMP COMPASS FAIL BLADE PRESS

CAUTION LIGHT

CAUSE/DESCRIPTION

ACTION*

#1 GENERATOR Associated generator contactor relay Recycle generator; if recyclefalls, -
#2 GENERATOR opens and falls off line. LAND AS SOON AS PRACTICAL.
If both fail, - LAND AS SOON AS
POSSIBLE.
#1 RECTIFIER Failure of rectifier or associated reverse | Singlerectifier — LAND AS SOON
#2 RECTIFIER current cutout relay. ASPRACTICAL. Bothrectifiers —

LAND AS SOON ASPOSSBLE.

PRI SERVO PRESS

Pressure falls below 1,000 psi or 1,000

LAND AS SOON ASPOSSIBLE. If

hover.

AUX SERVO PRESS psi switch failure. pressureis below normal, secure
affected system.
FWD FUEL LOW 210 to 280 pounds per tank 3° nose Avoid altitudes above 6° nose up,
AFT FUEL LOW down — 170to 200 pounds per tank ina | crossfeed, land as fuel remaining

permits.

FWD FUEL BYPASS
AFT FUEL BYPASS

Pressuredrop of 1.1to 1.7 psi at the
fuel filter.

Crossfeed from the good tank. —
LAND AS SOON ASPRACTICAL.

TRANSOIL PRESS

Main gearbox oil pressureisbelow 3.5
psi at the forward right corner of the
main gearbox.

LAND AS SOON ASPRACTICAL.
Check for other indications.

TRANSOIL HOT

Main gearbox oil temperature above
120° at oil cooler outlet.

LAND AS SOON ASPRACTICAL.
Check for other indications.

* Procedures contained in the action column of this matrix shall not supersede the more detailed EMERGENCY

PROCEDURES of chapter 12.

Figure 2-49. Caution Light Pand (Typical) (Sheet 1 of 2)
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CAUTION LIGHT

CAUSE/DESCRIPTION

NAVAIR 01-230HLH-1

ACTION*

MAIN TRANS CHIP

Metallic particles in main gearbox oil.

LAND ASSOON ASPRACTICAL.
Check for other indications.

INTMED TRANS CHIP
TAIL TRANSCHIP

Metallic particles or over heat condition
in the associated gearbox oil.

LAND AS SOON AS POSSIBLE.
Check for other indications.

#1 INLET ANTI-ICE
#2 INLET ANTI-ICE

Anti-ice system failure or inability to
maintain 38%inlet temperature.

Check circuit breaker; continue flight
as conditions permit.

ALTITUDE

Activation of the RAWS.

Check altitude.

TAIL TAKE OFF

1. Tail takeoff free whedl unit
failure.

2. Tail takeoff warning system
failure.

3. N at 96 percent or below.

Check N;. -LAND AS SOON AS
POSSIBLE. (Except for low N).

ROTOR BRAKE ON Manual or automatic rotor brake On deck — secure both speed selectors.
pressurized. Inflight— LAND AS SOON AS
POSSIBLE.
IFF 1. Mode 4 code zeroized. 1. MASTER SWITCH to
2. Transponder is not replying to NORM.
Mode 4 interrogations. 2. Check Mode 4 toggleison.
COMPASSFAIL 1. A/24g compass hasfailed. Switch to STBD VERTICAL GYRO
2. Synchrointerface unit (SIU) on CHANNEL MONITOR panel to
hasfailed. preclude erroneous A SE inputs.
3. VERTICAL GYROinthefast
erect mode.
FUEL DUMP Fuel dump valveis open. Monitor fuel remaining.
1. Airspeed — 80 KIAS, minimize
BLADE PRESS L oss of blade pressure. maneuvering.

2. Altitude — Minimum safe.

3. Blade Pressure Circuit Breaker —
Check in.

4, LAND ASSOON AS
PRACTICABLE

* Procedures contained in the action column of this matrix shall not supersede the more detailed EMERGENCY

PROCEDURES of chapter 12.
Figure 2-49. Caution Light Panel (Typical) (Sheet 2 of 2)
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CAUTION PANEL

#1 GENERATOR

PRI SERVO PRESS |

#2 GENERATOR

AUX SERVO PRESS |

LAMP

#2 RECTIFIER e

| |
[ #1RECTIFIER |
[ FWD FUEL LOW |

TRANSOIL PRESS |

AFT FUEL LOW

[ FWD FUEL BYPASS |

TRANSOIL HOT |

AFT FUEL BYPASS

| #1 INLET ANTI-ICE | ALTITUDE | #2 INLET ANTI-ICE
[ TAIL TAKEOFF | MAIN TRANS CHIP | ROTOR BRAKE ON
[ FWD DOOR OPEN | INTMED TRANS | |FF

| AFT DOOR OPEN | TAIL TRANSCHIP |

| FUEL DUMP | COMPASSFAIL | BLADE PRESS

CAUTION LIGHT

CAUSE/DESCRIPTION

ACTION

FWD DOOR OPEN

not fully secure.

Forward door is open or

Check door security.

AFT DOOR OPEN

fully secure.

Aft door is open or not

Check door security.

Figure2-49.1. (ET) Caution Light Panel

2.17 FIRE DETECTOR SYSTEM

Two fire detector systems (one for each engine) are
installed to warn the pilot of an engine fire. Three
hermetically sealed temperature sensitive sensing loops
and two interconnecting cables that have no heat sensing
function are in each engine compartment. They are wired
into a closed series loop connected to a control unit that
turns on warning lights in the pilot compartment in case
of afire. The engine fire detector systems operate on ac
power. The Nos. 1 and 2 fire detector systems receive
power from the inverter when the generators are
inoperative.

2.17.1 Fire Warning Lights and Test Switch. Two
red engine fire warning lights and test switch (see Figure
2-7) are on a plate marked FIRE WARN on the pilot side
of the instrument panel. The lights are marked NO. 1
ENG and NO. 2 ENG. The switch has two marked
positions FIRE TEST and OFF. In addition, four red
engine fire warning lights, two for each engine, are in the
engine fire emergency shutoff selector handles marked
FIRE EMER SHUTOFF SELECTOR NO. 1 ENGINE
and NO. 2 ENGINE on the overhead switch panel (Figure

2-73

2-9). A light on the instrument panel and a light in either
the No. 1 or No. 2 engine fire emergency shutoff selector
handle will go on in case of a fire in the corresponding
engine compartment. To test the engine fire detector
system, place the spring-loaded switch to the up FIRE
TEST position. The fire warning lights on the instrument
panel and in the fire emergency shutoff selector handle
will go on. The switch will return to OFF when released,
and the lights will go off.

2.18 HEATING SYSTEM

The heating system (Figure 2-50) consists of afan, an
internal combustion heater, a plenum chamber, and ducts
that run along the right side of the cabin wall and into the
pilot compartment. A fire access port is in the aft heater
duct aft of the broom closet on the starboard bulkhead. In
addition, a spring-loaded fire extinguisher door is in the
heater compartment access cover on the aft side of the
ASE compartment. The heater unit in the heater
compartment next to the control enclosure in the cabin
operates on fuel pumped from the forward fuel tank by a
heater fuel pump cycling valve to the heater unit, where it
isignited by a spark plug. Fuel consumption of the heater
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unit, operating continuously in the HIGH position, is 1.2
gallons (8 pounds) per hour. The spark plug operates
electrically on 28-vdc current from the monitored bus,
boosted by the heater ignition unit mounted in the heater
compartment. Air is drawn into the heater intake port on
the fuselage above and to the rear of the pilot window,
and then through a heat exchange unit surrounding the
combustion unit. Heated air is then blown into the plenum
chamber, the cabin heater duct containing four diffusers,
and the pilot compartment heater ducts, each containing
two diffusers. The fan also supplies air to the heater
combustion chamber.

2.18.1 Cabin Heater Switch. The heating system is
operated by a switch, marked CABIN HEATER with
three marked positions LOW, OFF, and HIGH on the
overhead switch panel (Figure 2-9). The heater switch
controls the heater fuel pump and cycling valve and the
ignition unit. When the switch is at LOW, the heater will
maintain a temperature of about 65°C in the ducts. When
the switch is a HIGH, the heater will automatically
maintain a temperature of about 149 °C in the ducts. An
overheat switch will shut off the heater if for any reason
the heat in the plenum chamber rises to 177°C. During
the start sequence of the heater, if the fuel does not ignite
within 40 %5 seconds, the thermal switch in the exhaust
tube will not actuate, causing the overheat relay circuit to
be completed through the contacts of the time delay relay.
These contacts close after 40 +5 seconds, shutting off
electrical power and fuel flow to the heater. The heater
may be restarted by recycling the HEATER HEAT circuit
breaker (CAB HTR UH-3H) with the heater control
switch OFF. The heater will also shut off if the fan fails to
operate. The heater switch is energized by the 28-vdc
monitored bus and is protected by a circuit breaker.

2.18.2 Cabin Heater Fan Switch. The switch marked
FAN and mounted on the overhead switch panel (Figure
2-9) has two positions marked OFF and ON. The fan
switch controls a relay connecting 115-vac power to the
heater fan (blower) in the upper part of the heater unit.
The fan switch is energized by the 28-vdc monitored bus
and is protected by a circuit breaker. Placing the cabin
heater fan switch ON without operating the cabin heater
switch will draw outside air into the heater system and
ventilate the pilot compartment and cabin.

NAVAIR 01-230HLH-1

2.18.3 Heating and Ventilating Diffusers. A heater
diffuser and register are in each heater duct that extends
along the outside of the pilot compartment, just above the
floor. Four diffusers are in the heater duct that extends
along the right side of he cabin on the floor. Knobs
marked OPEN and CLOSED are used to regulate the flow
of warm air through the diffusers. The diffusers and fan
are also used as a ventilating system.

2.18.4 Normal Operation.

1. Heater switch- HIGH OR LOW.

WARNING

Hot exhaust from the heater may burn
personnel in the vicinity of the heater
exhaust.

2. Heater diffusers- ADJUST AS DESIRED.

Before operating heater, check all heater
outlets for clearance from luggage,
clothing, inflatable equipment, and other
gear that might be damaged by heat.

Note

The heater is shut off by moving the heater
switch OFF. The fan will continue to
operate after the heater is shut off until the
temperature in the plenum chamber drops
to 49°C. If the temperature in the plenum
chamber should rise to 49°C during hot
weather, the fan will begin to operate
whenever the monitored busis actuated.

2.18.5 Pitot Heaters. A pitot heater switch marked
PITOT HEAT with marked position ON is on the over-
head switch panel (Figure 2-9). When placed ON, an
electric heater in each pitot head is turned on to prevent
ice formation in the pitot head. Each pitot heater operates
on dc power and is protected by a circuit breaker marked
PITOT HEAT on the center circuit breaker panel.
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2.18.6 (ET) ENVIRONMENTAL AIR SYSTEM

The environmental air system provides for the
heating, cooling, or ventilating of the cockpit and
cabin (Figure 2-50.1). 52,000 BTU/hour of cooling
is provided at the evaporator outlet throughout the
aircraft flight profile and during ground operation.
The system may also be operated prior to engine start
through the use of the sponson-mounted auxiliary
power unit. The system is divided into functional
sections of temperature control, distribution, heating,
and air-conditioning. The temperature control system
includes the components that automatically control
heater or air-conditioner operation to maintain the
desired temperature. The monitored dc bus supplies
electrical power for control circuitry. The
distribution system directs heated air to the cockpit
and cabin diffusers, and cooled or ventilated air to
both diffusers and gaspers in the cockpit and cabin.
The heating system includes the heater and basic
controls for manual or thermostatically controlled
operation as well as associated fuel and air systems.
In manual operation, the heater is operated
continuously; while during automatic operation, the
cabin heat level and air-conditioning heat-loss level is
controlled by setting the CABIN AIR
TEMPERATURE rheostat at the crew chief’s ICS
station. The air-conditioning system includes air-
conditioner components and basic controls to
thermostatically cool the cockpit and cabin. The
ventilation system utilizes the distribution system and
the heater or air conditioner blower to provide
ventilated air to the diffusers and gaspers in the
cockpit and cabin.

2.18.6.1 (ET) Air Conditioning System. The
air conditioning system equipment is divided into
functional  sections of temperature control,
distribution, heating, and air conditioning. The
temperature control system consists of an AIR
COND CONTROL pand, a CABIN AIR
TEMPERATURE rheostat, sensing elements, and a
control unit. These units provide an automatic
thermostatically controlled temperature in the cockpit
and cabin. The heating system can be operated
manually or automatically, and the blowers may be
operated without the heater or air conditioner system
to ventilate the cockpit or cabin. The air conditioner
system is operated automatically to cool the cockpit
and cabin. In manua operation, the heater is
operated continuously, while during automatic
operation, setting the CABIN AIR TEMPERATURE
rheostat on the control panel, at the crew chief’s ICS
station, controls the cabin heat level and the air
conditioning heat-lost level. The distribution system
directs heated, cooled, or ventilated air to the
diffusersin the cockpit and cabin. The heating
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system includes the heater and basic controls for
manual or thermostatically controlled @eration as
well as associated fuel and air systems. The air
conditioning system includes the air conditioner
components and basic controls to thermostatically
cool or ventilate the cockpit or cabin. The air
conditioning system requires 115/200 volt, 3 phase,
400 Hz dternating current for operation. Electrical
power for the control circuitry is supplied by the
monitored bus at 28 volts dc through the HEATER
HEAT and CABIN VENT circuit breakers on the No.
1 junction box. The No. 1 generator, at 200 volts ac
through the AIR COND CONDENSER circuit
breaker, supplies electrical power for the condenser
motor. Electrical power for the compressor motor,
air conditioner vent blower, and the heater vent
blower is supplied by the No. 1 generator through the
AIR COND COMPR MOTOR, HEATER BLOWER,
and the AIR COND VENT BLO circuit breskers.
The air conditioning system provides cool air to the
cockpit and cabin compartments. The system is
charged with HFC 134a that is readily vaporized or
changed back to a liquid at low temperatures and
pressures. When the system is operating, the
refrigerant is compressed, which reduces the overall
volume. The heat of compression is given up to the
outside air as the high-pressure vapor passes through
the condenser, which is cooled by the condenser
blower. This heat transfer changes the vapor into a
high-pressure liquid, which is collected in the filter
drier. The liquid is subjected to a condition of
reduced pressure and increased surface area upon
passing through the expansion valve into the coils of
the evaporator. The liquid vaporizes in the coils.

The heat necessary for vaporization is taken from the
air that is to be cooled. The vaporized liquid is then
passed back into the motor-compressor, where the
process begins again.

2.18.6.2 (ET) Manual Operation. When all
heater/air conditioner system circuit breakers are
engaged and the SELECTOR switch is positioned to
HEATER, e€lectricd power energizes the heater
blower relay and air conditioner blower relay and the
blowers start. When the heater blower has delivered
sufficient air to the heater combustion chamber, the
air pressure switch closes, directing electrical power
through the overheat relay to operate the master fuel
valve and the ignition unit. When the HEAT MODE
switch is positioned to MAN OVRD, a circuit
through the 140.6°C (285°F) cycling thermal switch
and the HEAT MODE switch opens the fuel control
unit solenoid valve, passing fuel to the heater. When
the ignition unit and the fuel valve are energized, the
45-second time delay relay is simultaneously
energized through the 93.3°C (200°F) exhaust

2-76 ORIGINAL



thermal switch. If edaust temperature does not reach
93.3°C (200°F) within 45 seconds after starting the
heater, the time delay relay closes and energizes the
176.7°C (350°F) overheat relay, which interrupts power
to the fuel valve and ignition unit and shuts off the
heater. Cycling the SELECTOR switch on the control
panel may then restart the heater. With the air fuel

mixture and ignition spark being supplied, the heater

operates, supplying heated ventilating air for the
cockpit and cabin and discharging exhaust gases
overboard. The heater continues to operate until the
140.6°C (285°F) normally closed thermal switch opens
and de-energizes the fuel control unit solenoid valve to
shut off fuel supply. The blower continues to operate
until the plenum chamber temperature drops, and the
140.6°C (285°F) thermal switch closes to resume heater
operation. If air in the plenum chamber gproaches
unsafe temperatures, the 176.7°C (350°F) normally
open thermal switch closes and energizes the overheat
relay. The overheat relay opens the heating system
circuit to stop fuel flow and ignition to the heater, while
the blower continues to operate to bring the plenum

chamber temperature down to safe limits. Under these
circumstances, or when the HEAT MODE switch is
OFF, the blowers, powered through the normally open
48.9°C (120°F) thermal switch, will continue operating
regardless of the position of the selector switch. The
thermal switch circuit bypasses the VENT AIR and the
SELECTOR switches to continue blower operation
until the plenum chamber temperature is below 48.9°C
(120°F), to provide safe cooling of the heater and

proper exhaust of combustion gases. The air
conditioner blower operates whenever the heater blower
is operating, to provide ventilating air in the upper ducts
which is controlled by gaspersin the ducts.

2.18.6.3 (ET) Automatic Operation. When al
heater/air conditioner system circuit breakers are
engaged and the SELECTOR switch & at HEATER,
power energizes the heater blower relay and air
conditioning blower relay and the blowers start. When
sufficient air is being delivered to the heater
combustion chamber, the air pressure switch closes.

This causes power to be supplied through the overheat
relay to operate the master fuel valve and ignition unit.
When the HEAT MODE switch is positioned to AUTO,
a circuit through the 140.6°C (285°F) cycling thermal
switch and the HEAT MODE switch opens the fuel

control unit solenoid valve, passing fuel to the heater.
The air-fuel mixture and ignition spark assures heater
operation, thus supplying heated air for the cockpit and
cabin. The heater continuesto operate until the sensing
elements or the rheostat balances the heater control unit
bridge to shut the heater off. The blower continues to
operate until the plenum chamber or cabin temperature
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drops. The sensing elements or the temperature
selector then unbalance the heater control unit bridge to
start the heater. If the heater control wit should
malfunction when the heater system is operating, the
140.6°C (285°F) thermal switch will cycle the heater as
during manual operation. The thermal switch will start
the heater when the temperature falls below 140.6°C
(285°F), and shut the heater off when the temperature
exceeds 140.6°C (285°F). If the plenum chamber
approaches an unsafe temperature, the 176.7°C (350°F)
normally closed thermal switch will open and de-
energize the overheat relay circuit to stop fuel and
ignition. The blower will continue to operate to provide
safe cooling of the heater and proper exhaust of
combustion gases.

2.18.6.4 (ET) Air Conditioning Operation. When
all air conditioning circuit breakers are engaged and the
SELECTOR switch is positioned to AIR COND,
electrical power energizes the air conditioning blower
relay to start the blower. Electrical power
simultaneously flows to the sensing elements, the
control unit bridge and the CABIN AIR
TEMPERATURE rheostat. The compressor motor,
which is an integral part of the motor-compressor, and
the condenser motor, which is an integral part of the
condenser, are started by action of their respective
relays when the SELECTOR switch, on the AIR COND
CONTROL panel in the cockpit, is positioned to AIR
COND. A COMPR light, on the crewman’'s radio
control panel, illuminates while the motor-compressor
is running and goes out when the motor compressor
stops. The motor-compressor and the condenser motor
relay energizing circuits are interlocked with the engine
anti-ice system to prevent simultaneous operation of the
engine anti-ice system and the air conditioning system.
The air conditioning system supplies cooled air to the
cabin until the compartment sensing elements or the
CABIN AIR TEMPERATURE rheostat balances the
control unit bridge. Once the bridge is balanced, the
motor-compressor relay de-energizes and shuts off the
motor-compressor. The motor-compressor also shuts
off when the pressure switch senses the pressure is
below 10 psi or above 270 psi. A time delay relay in
the system prevents the compressor from coming on
until 15 seconds have elapsed since compressor shut-
off. The system is protected against extremely high
pressure by a relief valve set a 320 psi. When
maximum cooling of the cabin is desired, the CABIN
AIR TEMPERATURE rheostat is turned to the
RECIRCULATE position and electrical power flows to
the damper actuator relay, energizing the damper
actuator and closing the outside air duct. This dlows
the cabin air to recirculate through the air conditioning
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Figure2-50.1. (ET) Environmental Air System

2-78 ORIGINAL



system, cooling the air quickly.
SELECTOR switch to OFF will
conditioning system.

Positioning the
shut off the air

2.18.6.5 (ET) Air Conditioner Control Panel. The
air conditioner control panel (Figure 2-50.2) contains
the necessary switches and relays to control heating, air
conditioning, or ventilating operations. The
SELECTOR and the HEAT MODE switches control
manual or automatic cycling of the heater. When the
SELECTOR switch is positioned to HEATER,
electrica power flows to the HEAT MODE switch,
sensing elements, control unit, CABIN AIR
TEMPERATURE rheostat, heater master fuel valve,
and ignition unit. At this time, the heater may be
operated manually by positioning the HEAT MODE
switch to MAN OVRD, or automatically by positioning
the HEAT MODE switch to AUTO. With the HEAT
MODE switch in the manual position, the heater will be
cycled by the 140.6°C (285°F) thermal switch. With
the HEAT MODE switch positioned to AUTO, the
heater will be cycled by the sensing elements, the
control unit, and the CABIN AIR TEMPERATURE
rheostat. The air conditioning system will start when
the selector switch is positioned to AIR COND. The
VENT AIR switch controls operation of the heater
blower and air conditioning blower. When the VENT
AIR switch is positioned to ON, both blowers will
circulate air through the cabin. The heater relay and the
damper relay are also in the control panel. The
SELECTOR switch actuates the heater relay, which
energizes the heater blower relay and air conditioning
blower relay to start the blowers. The damper relay is
energized to close the damper when the CABIN AIR
TEMPERATURE rheogtat isin RECIRCULATE

2.18.6.6 (ET) Cabin Air Temperature
Control. The cabin air temperature control panel
(Figure 2-50.2) is mounted on the bulkhead behind the
copilot. It is a variable resistor which varies the
resistance to unbalance the control unit bridge until the
desired cockpit and cabin temperature is achieved. For
maximum cooling, the knob may be rotated to
RECIRCULATE. This closes the outside air damper
and recircul ates the cabin air through the air conditioner
system.

2.18.6.7 (ET) Sensing Elements. Five sensing
elements form part of the control unit bridge circuit.
These elements include: two cabin sensing elementsin
the cabin; a heater discharge sensing element on the
plenum chamber; an outside air temperature sensing
element in the heater intake duct; and an air conditioner
discharge sensing element in the air conditioner duct
which extends through the cabin floor at station 180.
Each compartment-sensing element includes two
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thermistors, a fan, and a radio noise filter. One
thermistor in each cabin air-sensing element is not used.
The outside air temperature sensing element has one
thermistor and the air conditioning discharge sensing
element has two thermistors. The heater discharge-
sensing element has two thermistors. One of the heater
discharge sensing thermistors is connected in series
with the outside air temperature sensing element, the
cabin sensing elements, and one of the air conditioning
discharge thermistors, through the control unit control
relay. The other heater discharge sensing thermistor is
connected in series with the CABIN AIR
TEMPERATURE rheostat through the control unit
control relay and is also connected in series with the
compartment sensing thermistor. The resistance in the
sensing elements will vary to unbalance the control unit
bridge to start the heating or air conditioning system.

2.18.6.8 (ET) Heater Control Unit. The heater
control unit is located in the electronics compartment.
It operates in conjunction with the CABIN AIR
TEMPERATURE rheostat, AIR COND CONTROL
panel, and sensing elements to provide thermostatic
control of the cockpit and cabin temperature. The
control unit incorporates a bridge circuit, polarized
switch, control relay, heat relay, and cooling relay. The
temperature selector and the sensing elements vary the
resistance to energize or de-energize the fuel control
solenoid valve. With the heating system operating, the
CABIN AIR TEMPERATURE rheostat or the sensing
elements unbalance the bridge and actuate the polarized
switch. At this time, the control relay is de-energized,
permitting current to flow through the CABIN AIR
TEMPERATURE rheostat, the heater discharge sensing
element, the outside air temperature sensing element,
the cabin sensing elements, and the heat relay,
bypassing the air conditioning discharge sensing
element. When the bridge is balanced, the polarized
switch is de-energized, cutting power to the control unit
heat relay, which, in turn, de-energizes the fuel control
valve solenoid to stop the heater. When the bridge is
unbalanced, current flow across the bridge energizes the
polarized switch allowing electrical power to flow to
the heat relay, which in turn energizes the fuel control
valve solenoid, starting the heater cycle. With the air
conditioning system operating, the control relay
energizes and unbalances the bridge. At thistime, the
energized control relay cuts current to the heater
discharge sensor and permits current flow through the
CABIN AIR TEMPERATURE rheostat, outside air
temperature sensing element, cabin sensing elements,
and the air conditioning nsing element. When the
bridge is unbalanced, the polarized switch is energized,
allowing electrical power to flow to the motor-
COmpressor.
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Figure2-50.2. (ET) Air Conditioning Control and Cabin Air Temperature Controls

2.18.6.9(ET) Air Distribution System. The distribution
system consists of a manually operated damper, electrically
operated damper, actuator, automatic damper, air
conditioning blower, heater blower, diffusers and registers,
plenum chamber, transition duct, and the necessary heating
and ventilating ducts to conduct the flow of air through the
cockpit and cabin area. A manually operated damper
governing air conditioning or ventilating air for the cabin is
mounted on the ductwork, under the one-place seat, on the
right side of the forward entrance compartment. The
eectrically operated damper, controlled by the actuator, is
in the forward tub compartment and is a normally open
damper. During recirculation of interior air, the damper
remains in the closed position. The automatic damper, in
the forward tub compartment, automatically controls the
flow of either heated air or air-conditioned air into the cabin
area, depending upon which systemisin operation. The air-
conditioning blower, in the forward tub compartment, draws
outside air into the helicopter for the air conditioning system
through an intake vent forward of the forward passenger
door. The blower is also utilized to recirculate interior air,
at which time the electrically operated damper is closed.

The heater blower draws outside air and forces it through
the otherwise inoperative heating system and into the
helicopter. The overhead ducts, on both sides of the cabin
ceiling, include individual units called gaspers. The gaspers
control the flow of ventilating or air conditioning air into the
cabin for individual passenger comfort. Two heating,
ventilating, and air conditioning ducts, connected to the
manually operated damper, run forward under the ackpit
floor to registers and diffusers on both sides of the cockpit.
A single heating, ventilating, and air conditioning duct,
connected to the plenum chambers by atransition duct, runs
aft along the right-hand side of the cabin. Two circular
adjustable and eight nonadjustable diffusers in the cabin
disperse heated, ventilated, and air conditioned air.
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2.18.6.10 (ET) Heating System. The heating
system is similar to that installed on the UH-3H
helicopters, except that it can operate as an automatic
thermostatically controlled system. Refer to the
following subparagraphs for specific differences. Refer
to NAVAIR 01-230HLH-2-1.1 for complete system
description and theory of operation.

2.18.6.10.1 (ET) Heater. The heater is similar to
that installed on the UH-3H helicopters, except that it is
a 200,000 BTU heater, the exhaust is on the bottom of
the heater instead of at the center, and the spark plug is
a a 90-degree angle to the ground electrode.

2.18.6.10.2 (ET) Plenum Chamber. The plenum
chamber is similar to that of the heater installed on the
UH-3H helicopters, except that the 65.6°C (150°F)
thermal switch has been removed and the heater
discharge-sensing element has been installed in its
place.

2.18.6.10.3 (ET) Thermal Switches. The thermal
switches are similar to those of the heater installed on
the UH-3H helicopters, except that the 65.6°C (150°F)
switchis not installed.

2.18.6.11 (ET) Air Conditioning System. The
air conditioning system is a vapor cycle system that
provides a comfortable environment for crew members
and passengers.

ORIGINAL



2.18.6.11.1 (ET) Evaporator Pallet Assembly. The
evaporator pallet assembly is an aluminum honeycomb
pallet located below the cabin floor at station 180,
horizontally-mounted on the centerline of the aircraft.
Major components mounted to the pallet are:

Compressor/motor Assembly
Evaporator Fan

Inlet Transition Duct

Heat Exchanger

Demister Assembly
Temperature Sensors

Hot Gas Bypass Valve

2.18.6.11.1.1(ET) Compressor/motor Assembly.
The compressor/motor, mounted in the forward tub

NoghkhwdhpE

compartment, compresses and circulates the refrigerant in
the air conditioner system. The compressor/motor assembly
is a single, hermetically sealed unit, requiring 115/200-volt,
400 Hz, three-phase ac current for operation. A thermally
protected six horsepower motor is mounted vertically over a
vane rotary type pump that compresses and circulates
refrigerant throughout the system. Mounted on the
aluminum compressor/motor housing is a connector for the
electrical power, refrigerant discharge and suction ports, and
an ail level sight glass. The No. 1 generator, through the
35-ampere AIR COND COMPR MOTOR circuit breaker on
the copilot’s circuit breaker panel, provides power for the
motor-compressor.

2.18.6.11.1.2 (ET) Evaporator Fan. Theevaporator fan
isa 6-inch diameter, two-stage axial vane type fan with
internal motor windings, and an explosion proof housing. It
requires 115/200-volt ac, three-phase, 400 Hz power for
operation. The fan draws return air from the cabin interior
and circulatesit through the evaporator heat exchanger. The
fan is located between the cabin return duct and the inlet
transition duct.

2.18.6.11.1.3 (ET) Inlet Transition Duct. The inlet
transition duct i located between the evaporator and the
heat exchanger. The duct directs the flow of air from the
fan outlet to the heat exchanger inlet. It is constructed of
three layers of epoxy impregnated fiberglass laminate.

2.18.6.11.1.4 (ET) Evaporator Heat Exchanger.
The evaporator heat exchanger is located between the inlet
transition duct and the demister assembly. Itisof aplatefin
design and constructed of aluminum. The heat exchanger
transfers heat from the cabin air to the refrigerant.

2.18.6.11.1.5 (ET) Demister Assembly. The
demister assembly is mounted on the outlet of the heat
exchanger and provides a mounting surface for the outlet
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duct. The demister assembly consists of an aluminum
housing, a fine aluminum wire mesh demister pad mounted
between a screen and two mounting brackets, and a drain
tube for the removal of condensation. The demister
removes moisture from the conditioned air. The moisture
condenses and collects on the wires of the demister pad
forming droplets. The droplets are pulled by gravity down
to the drain pan where they are then dumped overboard
through the drain tubes.

2.18.6.11.1.6 (ET) Low Temperature Switch. The
low temperature switch is mounted on the aft side of the
demister housing. The low temperature switch will trip the
low temp fault indicator and disengage the compressor if the
evaporator outlet temperature drops below -1.1 - 4.4°C (30-
40°F). The system will automatically resume normal operation
when the temperature rises to 12.8°C (55°F).

2.18.6.11.1.7 (ET) Hot Gas By-pass Valve. The hot
gas by-pass valve islocated on the evaporator pallet next to
the heat exchanger. The valve provides regulation of the
evaporator outlet air temperature. By adjusting the cockpit
temperature control, through the temperature controller in
the electronic box, the hot gas by-pass valve will discharge
hot refrigerant gas from the compressor discharge tube
directly into the heat exchanger. The valve receives input
from the low temperature switch mounted on the demister
housing and the temperature controller. The valve bypasses
the expansion valve with hot gas regulating the evaporator
pressure; with an increase in refrigerant pressure the
temperature is also increased.

2.18.6.11.1.8 (ET) Thermal Electric Expansion
Valve. The therma electric expansion valve meters the
refrigerant flow into the evaporator heat exchanger during
the air conditioner operation. The orifice flow of the valve
is controlled by voltage applied to the electrical terminals on
the valve head. The valve incorporates aresistance wire on
the valve head. The valve incorporates a resistance wire-
wound, bimetal motor. The valve is operated by, and
responds to, low voltage electrical power. The amount of
electrical power applied to the valve controls the degree of
valve opening. At zero voltage, the valve is closed. As
voltage is applied, heat deflects the bimetal motor causing
the valve needleto follow.

2.18.6.11.1.9 (ET) Liquid Sensing Thermister.
The liquid sensing thermister is located in the evaporator
suction line and regulates the voltage to the thermal electric
expansion valve. The thermister reacts to the refrigerant,
increasing or decreasing the voltage to the valve, depending
on the state of the refrigerant exiting the evaporator. Liquid
closesthe valve and gas opens the valve.
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2.18.6.11.2 (ET) Condenser Assembly. The
condenser assembly is mounted horizontally in the left
sponson. Refrigerant, after being heated and brought to a
high pressure by the compressor, passes through the
condenser where cooling air condenses the gas. Major
components of the condenser assembly are as follows:

Heat Exchanger
Transition Duct
Condenser Fan

Check Valve

High Pressure Relief Valve

arwbdpE

2.18.6.11.2.1 (ET) Heat Exchanger. The heat
exchanger is located in the aft portion of the left sponson. It
is of a plate fin design and constructed of aluminum to
minimize weight. The heat exchanger transfers heat from
the refrigerant to the ambient air.

2.18.6.11.2.2 (ET) Transition Duct. The transition
duct connects the heat exchanger and fan. It is attached to
flanges on the components and is supported by brackets.

2.18.6.11.2.3 (ET) Condenser Fan. The condenser
fan draws ambient air through the heat exchanger and
exhausts it overboard. The 12-inch axial vane fan motor
requires 115/200 volts, 400 Hz, three-phase electrical
current for operation. The fan is explosion proof and
thermally protected.

2.18.6.11.2.4 (ET) Check Valve. The check valveis
mounted on the refrigerant inlet port of the heat exchanger.
It is a poppet-type valve that prevents a back flow of
refrigerant when the system is shut down.

2.18.6.11.25 (ET) High Pressure Relief Valve.
The high pressure relief valve islocated in the high pressure
liquid line and is designed to vent refrigerant from the
system in the event that the high pressure switch fails and
the system refrigerant pressure exceeds 475 psig. The valve
vents refrigerant overboard. As pressure decreases below
475 psig, the valve will automatically reseal and normal air
conditioning operation will continue.

2.18.6.11.3 (ET) Auxiliary Servicing Pallet. The
auxiliary servicing pallet is an aluminum honeycomb pallet,
located in the forward tub compartment under the cabin
floor. Major components of the auxiliary servicing pallet
are:

Filter Dehydrator

Refrigerant Liquid Line Indicator (Sight Glass)
High Pressure Switch

Low Pressure Switch

Refrigerant Servicing Ports

ggbrwdhpE
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2.18.6.11.3.1 (ET) Filter The filter
dehydrator is mounted on the auxiliary service pallet in the
high pressure (liquid) refrigerant line between the condenser
and the expansion valve. Contaminants and moisture are
removed from the refrigerant through the filter dehydrator’s

molded porous core.

Dehydrator.

2.18.6.11.3.2 (ET) Line
Indicator. The liquid line indicator, or sight glass, is
located in the liquid line between the condenser heat
exchanger outlet and the filter/dehydrator. Its primary
purpose is to alow visible evidence of liquid €lear) or
vapor (bubbles) in the liquid line to determine the state of
the system’ s refrigerant charge. The sight glassis not used
to determine the adequacy of the refrigerant charge. The
liquid line indicator aso contains a moisture indicator. The
indicator turns yellow if moisture isin the system refrigerant

and green when the system isdry.

Refrigerant  Liquid

2.18.6.11.3.3. (ET) High Pressure Switch. The
high-pressure switch will disengage the compressor if
system refrigerant pressure reaches 350 + 20 ps. The
compressor will reengage as refrigerant pressure decreases
to 150 psig. The high-pressure switch is mounted on the
refrigerant servicing manifold on the auxiliary service

pallet.

pressure switch, in the event of complete refrigerant loss,
will disengage the compressor when the system pressure
drops below 50 + 3 psig. When the system pressure rises
above 65 psig, the compressor will reactivate. The low-
pressure switch is mounted on the refrigerant-servicing
manifold on the auxiliary service pallet.

2.18.6.11.4 (ET) Electrical Control Box
Assembly. The electrical control box contains al the
major electrical components necessary for air conditioning
operation. The control box is mounted in the forward tub
compartment and includes the following components:

1. Control Relays
2. TimeDelays
3. Temperature Controller
4. Fault Indicator Panel
2.18.6.11.4.1 (ET) Control Relays. The three phase

electrical power is controlled by power contactor type
relays. One relay is used for each of the maor air
conditioning system components.

2.18.6.11.4.2 (ET) Time Delays. Twotimedelaysare
used in the control of the air conditioning system to prevent
al of the electrical loads from starting simultaneously,
thereby reducing the electrical surge. A five-second-time

2.18.6.11.3.4 (ET) Low Pressure Switch. The low- |
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delay controls the power contactor for the condenser fan. A
ten-second-time delay relay controls the power contactor for
the compressor.

2.18.6.11.4.3 (ET) Temperature Controller. The
temperature control unit contains solid-state circuits
necessary for thermostatic temperature control of the air
conditioning system. The controller requires two inputs for
operation; one input from the rotary temperature selector set
at the desired cabin temperature and one input from the
supply air temperature sensor. In the air conditioning mode
the temperature controller cycles the hot gas bypass valve
on and off to control the outlet temperature.

2.18.6.11.4.4 (ET) Fault Indicator Panel. The fault
indicator is mounted in the electrical control box cover to
indicate extremes in either pressure or temperature during
air conditioning operation. The panel consists of three one-
amp circuit breakers. The fault indicators are labeled High
Pressure, Low Pressure, and Low Temperature. The system
will automatically resume operation after a fault condition
subsides. The affected circuit breaker should be reset prior
to the next flight.

2.18.6.11.5 (ET) Remote Service Manifold. The
remote service manifold assembly isinstalled at station 155
on the left side of the arcraft. Removal of an external

access panel permits external servicing of the air
conditioning system.
2.18.6.11.6 (ET) Ventilating System. A

ventilating system is incorporated in the heating and air
conditioning system. It provides circulation of outside air
throughout the inside of the helicopter. Positioning the
VENT AIR switch, on the air conditioning control panel, to
ON actuates the system. This energizes the air conditioning
and heater blower relays that start the blowers.

NAVAIR 01-230HLH-1

2.19 ANTI-ICING SYSTEM

The anti-icing system (Figure 2-51) provides ice
protection for the engine air inlets, the engine starter
fairings, and the windshield. The engine air inlets are anti-
iced by electrically heating the intake duct, thus preventing
ice buildup that would cause shedding of ice into the
compressor. Compressor bleed air provides anti-icing of the
engine starter fairing and mounting struts. Electrical heating
of the windshield provides deicing of both the pilot and
copilot windshield.

2.19.1 Engine Air Inlet Anti-Icing System. Theengine
ar inlets are anti-iced by therma electric resistance
elements embedded within the epoxy glass intake ducts.
Electrical current is applied to the resistance elements to
heat the duct skin higher than the temperature at which ice
will form for OATs above -18°C. The engine air inlet anti-
icing system should be turned on when operating in
conditions of 10°C OAT and below where visible moisture
(rain, fog, clouds, etc.), ice, or snow accumulation is noted
on the helicopter. Significant locations to be observed for
ice or snow accumulation include the windshield wipers, the
pitot tubes, and the stub wings. The engine air inlet anti-ice
should remain off when flying in dry snow and no
accumulation is noted on the helicopter. The engine anti-ice
switches (Figure 2-52) on the overhead switch panel (Figure
2-9) turn the system on. The inlet temperature is limited to a
maximum of 93°C by an overheat sensor, embedded in the
intake duct, and recycled on at a minimum of 81°C by the
engine controller. The resistance elements of the Nos. 1 and
2 engines are operated by ac power and 28 vdc provides
control.

1. WINDSHIELD ANTI-ICE CONTROLLER

3. ENGINE STARTER FAIRING

4. ENGINE INLET HEATING ELEMENTS

5. GENERATORS

6. THERMAL SWITCH
2. WENDSHIELD (ELECTRICALLY HEATED} 7. ENGINE CONTROLLER

8. OVERHEAD SWITCH PANEL
9. ICE SHIELD

$ 27000 (R1)

Figure2-51. Anti-lcing System

ORIGINAL



Thethermal switchinthe air inlet duct closes to connect
dc power to the CAUTION PANEL, lighting the #1 INLET
ANTI-ICE and/or #2 INLET ANTI-ICE when the air inlet
temperature drops below B°C with the ENGINE ANTI-
ICE switch ON. If OAT is -18 °C or above, and the engine
anti-icing system is on, the CAUTION PANEL lights
coming on will indicate anti-ice system failure. If OAT is
—18°C or below and the engine anti-ice system is on, the
CAUTION PANEL lights will go on, indicating no anti-ice
protection, as electrical heating is not enough to maintain
38°C under these ambient conditions. However, as previoudly
mentioned, the engine air inlet anti-icing system should not
be turned on unless there is a visible moisture or ice or
snow accumulation. (For a more detailed discussion refer
to Extreme Weather Operations, Chapter 14.)

2.19.2 Engine Anti-lcing System. The engine starter
fairing (Figure 251), the inlet guide vanes, and the top,
right, and left struts of the front frames of each engine are
anti-iced by diverting engine tenth-stage compressor air to
heat them. Actuating the engine anti-ice switch (Figure 2-
52) on the overhead switch panel (Figure 2-9) deenergizes
an engine-mounted solenoid valve to the open position,
allowing hot compressor air to flow through the engine
front frame to the inside of the starter fairing and the inlet
guide vanes. When the engine solenoid is deenergized,
lights are illuminated on the advisory panel, displaying to
the pilot the markings #1 ENG ANTI-ICE ON and/or #2
ENGINE ANTI-ICE ON. The engine anti-icing system is
turned on simultaneously with the engine air inlet anti-
icing system. If the engine anti-ice advisory light on the
advisory panel lights during flight when the engine anti-ice
switches are OFF and the anti-icing system is not in
operation, it indicates that the engine anti-ice solenoid
valve has opened (deenergized) because of electrical
failure and that a loss of about 6-percent engine
horsepower will occur. The solenoid valves are held in the
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closed (energized) position by 28-vdc power. This 6
percent loss will occur only if the engine is operating at
topping power. With complete dc power failure, the
solenoid valve will open but the advisory panel light will
not go on.

2.19.3 Engine Anti-lce Switches. Two engine anti-
ice switches (Figure 2-52) marked ANTI-ICE ENGINE 1
and 2 with marked positions OFF and ON are on the
overhead switch panel (Figure 2-9). ON energizes the
engine air inlet anti-icing system and activates the engine
anti-icing system. OFF turns the anti-icing systems off. If
the ambient temperature is B°C or below, placing the
engine anti-ice switches ON turns on the engine anti-ice
and engine air inlet anti-ice systems and lights the #1
INLET ANTI-ICE and #2 INLET ANTI-ICE caution
lights and the advisory panel lights marked #1 ENG ANTI-
ICE and #2 ENG ANTI-ICE. When the engine air inlet
anti-icing system has increased the duct air temperature to
38°C, the caution panel lightswill go off.

2.19.4 Windshield Anti-lce System. The pilot and
copilot windshields are anti-iced by an dectric current that
passes through a transparent resistant film on the inner
surface of the outer pane of the windshield (Figure 2-51).
The windshield anti-icing system consists of the treated
windshields, a windshield anti-ice controller, transformers,
and a switch on the overhead switch panel. The windshield
anti-icing also servesto defog the windshield.

2.19.4.1 Windshield Anti-lcing Switch. This switch
(Figure 2-53) marked WINDSHIELD with marked
positions LOW, OFF, and NORMAL is on the overhead
switch panel (Figure 2-9). When placed to LOW, the
windshield controller is energized, current heats the
windshield. The low temperature setting is used for
defogging and light icing conditions.

ANTIICE
/ ENGINE ~

1 2
:
F
F
OH ON

nne

$ 27001 (8)

/‘———_ ICE PROTECTION TN
WINDSHIELD

LOW

o]
F
F

NORMAL

/7 827002 (B)

Figure 2-52. Engine Anti-lce Switches

Figure 2-53. Ice Protection Switches

ORIGINAL



When placed to NORMAL, the windshield is heated
and is capable of keeping the windshield ice-free in
conditions as severe as ambient temperature of —18 °C.

The windshield anti-icing systems operate on ac
power. Single-phase ac power provides power to the anti-
icing switch. Dc power is used to operate the temperature
controller and is protected by a circuit breaker on the
center circuit breaker panel.

2.20 CREWMEMBER SEATS. The pilot, copilot,
and crewmen have crash resistant seats that are similar in
design. The pilot and copilot seats are side by side in the
pilot compartment and the crewmen’s seats are in the
cabin. Each seat consists of a graphite-fiber bucket with
metal structural members, a five-point restraint system,
and foam-padded seat cushions, headrest, and adjustable
lumbar support. The five-point restraint system consists
of shoulder harness, lap belt, and lap tiedown strap. The
lap tiedown strap has a rotary buckle to which the
shoulder harness and lap belt fasten. The lumbar support
pad is attached by Velcro fastener strips to the seatback
cushion, and is adjustable for maximum crewmember
comfort. Each seat has a vertical adjustment control lever,
horizontal adjustment control lever, and restraint system
control lever. In addition, a VLEA control dia is provided
that adjusts the VLEA system limits for the individual
crewvmember. The VLEA system limits sudden vertica
decel eration to acceptable limits.

2.20.1 Vertical Adjustment Control Lever. The
vertical adjustment control lever is at the right, front
underside of each seat. The lever is pulled forward to
release locking pins, allowing the seat to be adjusted up or
down at various heights at increments of 0.625 inch.
Weight will move the seat downward. When weight on
the seat is reduced, the spring-loaded adjusting mecha-
nism will move the seat to the highest position. Releasing
the lever will set the locking pins and hold the seat at the
desired position.

2.20.2 Horizontal Adjustment Control Lever. The
horizontal control lever is at the left, front underside of
each seat. The lever is pulled forward to release locking
pins, allowing the seat to be moved fore and aft on tracks.
The pilot seats can lock in position at increments of 0..50
inch, and the sensor operator seats can lock in position at
increments of 1.00 inch. Releasing the lever will set the
track locking pins and hold the seat at the desired
position.

2.20.3 Restraint System Control Lever. A two-
position restraint system inertia reel control lever is at the
left side of each seat. When the lever is in the unlocked
(aft) position, the shoulder harness cable will extend to
allow the occupant to lean forward; however, the inertia
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reel will automatically lock if an impact force of 2 or 3g's
in the fore-and-aft direction is encountered. When this
occurs, the inertia reel will remain locked until the lever is
moved to the locked position and then returned to the
unlocked position. When the lever is placed in the locked
(forward) position, the shoulder harnesscable islocked so
that the occupant is prevented from leaning forward. The
locked position is used to provide an added safety
precaution over that of the automatic lock on the inertia
reel during takeoff and landing, or when a ditching is
anticipated.

2.20.4 Variable-Load Energy Absorber Control
Dial. TheVLEA control dial is mounted on the right side
of each seat. The weight of the crewmember (crew-
member plus equipment) is set into the dial to adjust each
energy absorber and provide maximum protection for the
crewmember.

WARNING

Adjustments either higher or lower than
actual crewmember weight will increase the
probability of injury in acrash.

2.21 TROOP-CARRYING EQUIPMENT

2.21.1 Troop Seats. A three-man nylon webbed troop
seat with safety beltsisinstalled in the cabin opposite the
cabin door. Some models are capable of utility
configuration in which five three-man troop seats (Figure
2-54) are installed. The seats may be removed or folded
up against the bulkhead to provide cargo space.

=
R0 I e e

Figure 2-54. Utility Troop Seats

2.21.2 Crewmen Safety Belts. The crewmen safety
belt shall be worn at all times when crewmembers unstrap
and leave their seats. Attachment points for the safety belt
are the single hardpoint located on the port bulkhead
under the aft troopseat, troopseat seatbelt rings and the
cargo deck tiedown fittings. It shall not be worn in
conjunction with the lap belt/shoulder harnesses. No two
crewmen safety belts shall occupy the same hookup point.
Nor shall they be attached to the shoulder harness straps
or lap belts on the crewmember seats.
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2.21.3.2 (ET) Executive Seat. Three executive seats
are installed in the forward passenger compartment; one
on the right side, and two on the left side. The executive
seats are crashworthy seats consisting of a graphite-fiber
bucket with metal structural members, four-point restraint
system, foampadded seat cushions and headrest, and
swiveling base. The seat base is secured to tracks,
mounted on a seat pallet. The guided-stroke seat design
provides maximum retention of the seat to the floor
structure when subjected to loads that are created during
crash conditions. A Variable-Load Energy Absorber
(VLEA) system limits vertical deceleration in a hard
landing situation to acceptable limits. When the total
weight of the passenger (weight of passenger plus
equipment) is dialed into the system by means of the
VLEA control dia mounted on the backside of the seat,
the limit load of each energy absorber is adjusted to
provide maximum protection for the passenger.

WARNING

Crewman shall inspect all cargo deck tie-
down fittings for excessive corrosion and
proper installation before attaching their
crewman safety belt to them. Do not use
corroded or improperly installed tiedown
fittings.

| 2.21.3 (ET) PASSENGER ACCOMMODATIONS

2.21.3.1 (ET) General. Accommodations for the crew
include the pilot’s and copilot’s seats, which are identical
to those installed on UH-3H helicopters, a crew chief’s
seat, and a forward-facing crew member’s seat installed at
station 425. Accommodations for passengers include
three executive chairs and inward-facing passenger

(troop) seats mounted along the sides of the cabin. WARNING |

than actual passenger weight will

Adjustment either higher or lower
increase crash hazards.

CRASHWORTHY AFT
EXECUTIVE nATen AFT CREWMAN'’S
SEAT

ESCAPE ICS PANEL

HATCH

STOWAGE
COMPARTMENT

CREW CHIEF'S
SEAT

CRASHWORTHY
PASSENGER

PRIVACY
CURTAIN (TROOP) SEATS

PRIVACY
CURTAIN

CREW CHIEF’S
ICS STATION

01771215

Figure2-54.1 (ET) Passenger Accommodations
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2.21.3.3 (ET) Crew Chief's Seat. The folding crew
chief’s seat consists of a seat, panel, strut, and seat
cushion. The seat panel is constructed of aluminum
honeycomb sandwiched between aluminum sheets. Hinge
fittings are bolted to the top surface of the panel, and
channel for the strut wheels is secured to the bottom
surface. The supporting strut is an aluminum aloy tube
with fitting at each end. The lower end of the strut is
secured to an angle fitting secured in the corner formed by
the floor and the ASE controls compartment bulkhead.
The fitting is a hinged point that allows the strut and seat
to fold against the bulkhead. Wheels on the upper end of
the strut ride in the channel under the seat when the seat is
being folded up against the bulkhead. A strap under the
seat is used to store the seat against the bulkhead when not
inuse. Seat cushions cover the top and bottom surfaces of
the seat panel to provide comfort when the seat is in use
and protection against persona injury when the seat is
folded against the ASE controls compartment bulkhead.
The top cushion of polyurethane foam is held in place by
the cover. The bottom cushion of Spongex is bonded to
the seat panel and protected by the cover. The cover is
secured with Velcro tape. Seat belt attachment fittings are
secured to the hinge fittings on the ASE controls
compartment bulkhead.

WARNING

The crew chief’s seat is not a crashworthy
seat. Do not occupy this seat during takeoff
or landing.

2.21.3.4(ET) Passenger MATA (Troop) Seat. There
are twelve passenger seats installed in the cabin area. Six
seats are installed on the left side between stations 295 and
414, five seats are installed on the right side, one between
stations 178 and 197, one between stations 224 and 243,
and three between stations 295 and 354; one seat is
installed on the aft bulkhead at station 425. The passenger
seat is a side-facing, energy-attenuating, crashworthy type
seat mounted to T-fitting and held in place by locking pins.
This allows rapid removal of the seat when necessary for
maintenance. The T-fittings are mounted on supports on
the left and right sides of the cabin. The seat consists of a
back panel and a seat pan. The back panel contains the
structural attachment of the seat to the aircraft, the energy
absorption system, the attachments of the restraint system,
and a nylon duck fabric backrest, which can be adjusted to
accommodate each occupant individually. The restraint
system is a three-point, single release system with the
shoulder strap across the aircraft-forward shoulder. The
seat consists of a tubular frame with nylon duck fabric
attached to the frame to support the occupant. Attachment
of the seat pan to the
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back panel is done with pivoting fasteners that connect the
back of the seat pan to the bottom of the back panel, and
nylon webbing connecting the middle sides of the seat pan.
This allows the seat to be folded up into a stowed position.

2.21.3.5 (ET) Soundproofing. Soundproofing consists
of self-adhesive acoustic material and a therma barrier.
The acoustic material panels are thin, self-adhesive sheets
of aluminum that are applied to the inside surfaces of the
skin of the helicopter in the cockpit, cabin, and aft
compartment. The materia is cut to fit between stringers
and frames. The thermal barrier is installed between the
cabin and the aft fuselage to muffle sounds from the pylon.
Access to the aft fuselage is through a zippered opening in
the thermal barrier.

2.21.3.6 (ET) Removable Bulkheads. The
removable bulkheads consist of sound-absorbing panels
that divide the cabin interior into compartments. The
bulkhead panels are constructed of two face sheets of
fiberglass cloth-reinforced phenolic laminate over
phenolic-coated, polyamide paper base honeyconmb core.
The panels match or complement the cabin furnishings. A
wood laminate applied over a formed composite material
provides a divider between the carpeting on the lower
surface and the upper surface of each interior side panel.
The wood strip is secured to the side panels with hook and
loop tape. The left forward bulkhead of the forward
entrance compartment contains passenger instruction lights
and the forward ICS station. A curtain between the
removable bulkheads at station 198 separates the forward
entrance compartment from the forward passenger
compartment providing privacy for the passengers
occupying the executive seats. Removable bulkheads and
acurtain at station 293 provide additional privacy for the
passengers in the forward passenger compartment. Arch
assemblies are installed at stations 356 and 390 to support
the passenger support unit, and the removabl e aft bulkhead
installed at station 425 divides the aft passenger
compartment from the stowage compartment. Instruction
lights and fittings for the installation of a passenger seat
are installed on the aft bulkhead and a hinged door on the
aft bulkhead provides for entrance to the stowage
compartment.

2.21.3.7(ET) Overhead Panels. Overhead panels are
installed throughout the cabin area. They are hinged
panels that are secured by quick release fasteners. The
overhead panels are constructed of two face sheets of
fiberglass cloth-reinforced phenolic laminate over
phenolic-coated, polyamide paper base honeycomb core.

1.21.3.8 (ET) Carpet. The cabin floor is covered with
carpet that isinstalled in two sections. One section covers
the floor in the forward entrance compartment, and
another, larger section covers the cabin floor from station
201 through 425. The carpet is made of flame resistant
nylon secured around its edges with hook and piletape. If
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necessary to replace the carpet, remove the rubber backing
from the carpet in those areas where the self-adhesive
Velcro tape (hook) will be installed. Install the self-
adhesive Velcro tape (pile) in a corresponding location on
the aircraft floor.

2.22 (NON ET) RESCUE HOIST

A 600-pound lifting and 300-pound lowering capacity
hydraulic hoist winch, enclosed by a fairing with about
100 feet of usable cable, is suspended on a fixed truss over
the cabin door. The winch motor is powered by the utility
pump mounted on and driven by the accessory section of
the main gearbox. Hydraulic fluid for the rescue hoist
(Figure 2-55) is supplied from the utility hydraulic system
at 1,250 psi. The hoist winch incorporates a load-holding
brake that locks automatically whenever the winch stops,
and a level wind mechanism that prevents snarling if the
cable is wound rapidly with no load attached to it.
Microswitches turn off the hoist winch either when the
cable is reeled completely in or when it is completely
unwound. An electrically operated cartridge-type
guillotine, controlled by switches in the pilot compartment
and the cabin, will cut the cable at the hoist winch if the
hook becomes entangled in an obstruction on the ground
and cannot be released. A double-throat hook is
incorporated that may be used for cargo and/or rescue
operations. Both throats have a positive locking feature
that may be opened manually. The hook incorporates a
ring-type handhold as an aid to rescued personnel and is
self-stowing when the cable is reeled completely in. The
rescue hoist winch may be controlled from either the pilot
compartment or from the cabin by switches that use dc
power to operate solenoid valves in the hydraulic lines.
The rescue hoist control circuit and cable guillotine circuit
are protected by two circuit breakers on the center circuit
breaker panel (Figures 223 and 223.1.1) marked HOIST
CABLE and HOIST CONT.

g 5 26955 (B)

Figure2-55. Rescue Hoist
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2.22.1 (NON ET) Rescue Hoist Master Switch. A
switch marked HOIST with marked positions CREW -
OFF-PILOT is on the overhead switch panel (Figure 2-9)
in the pilot compartment. When the switch is placed to
CREW, the rescue hoist is operated by the hoist operator,
using the switches near the cabin door. When the switch is
placed to PILOT, the rescue hoist is operated by the pilot,
using the switch on the pilot collective pitch lever grip.
When placed OFF, both the pilot and cabin rescue hoist
switches are inoperative. A switch marked HOIST-UP-
DN on the bottom of the pilot collective pitch lever grip
(Figure 2-30) controls the rescue hoist. The switch is
depressed in the direction indicated by the arrows and UP
or DN to raise or lower the hoist. When released, the
switch is turned off and the hoist winch stops and locks.
The switch is inoperative for hoist operations unless the
rescue hoist master switch is placed to PILOT.

2.22.2 (NON ET) Rescue Hoist Switch Panel. This
panel is on the panel marked HOIST on the cabin wall
above the cabin door (Figure 2-56). The two-position
switch is of the momentary-contact type with marked
positions UP and DOWN. The switch is pushed in the
direction indicated, UP or DOWN, to raise or lower the
hoist. When released, the switch returns to the center
position and the hoist stops and locks automatically. The
switch is operative only if the hoist master switch on the
overhead switch panel in the pilot compartment is placed
to CREW.

il a8

Figure 2-56. Hoist Switchesand Override Valve

2.22.3 (NON ET) Crew-Portable Hoist and
Microphone Switch.  The pistol-grip or bracket-
mounted type hoist/ICS assembly is connected to the hoist
operator's station to enhance the capability of that station.
The portable hoist switch is OFF when in the center
position.
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To operate the hydraulic hoist, move the switch to
either of the extreme momentary positions marked UP and
DOWN. When released, the switch returns to the OFF
center position. The portable hoist control can be operated
only when the hoist master switch on the pilot main switch
panel is placed to CREW.

2.22.4 (NON ET) Normal Operation. To prevent
exceeding the therma limits of the utility hydraulic
system, rescue hoist operations should be made by using
between 25 and 50 feet of cable, and limiting the number
of duty cyclesasoutlined in Figure 2-57.

Note

Visua signals between pilot, crewmen and
ground or deck personnel shall be as
outlined in NAVAIR 00-80T-113 and used
as advisory signals only, as when cargo
personnel are ready to be winched up.

1 Rescue hoist master switch - CREW OR PILOT.

2. Pilot rescue hoist switch (collective pitch lever
grip) or either of the cabin rescue hoist switches DN, UP.

3 At completion of hoist operations, hold either
rescue hoist switch at UP until only a few inches of cable
remain, and then beep the hook into the stowed position.

4. Crewman should check for about 1/8 to 1/2-inch
hook bumper compression. In conjunction with the hook

NO. OF CONTINUOUS
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bumper compression requirements, the hook should be
seated to ensure perpendicularity of the cable with respect
to the cable drum axle. This should be done by positioning
the hook ring in ahorizontal plane.

WARNING

Completely compressing the hook bumper
may damage the hoist cable and cause an
inadvertent hook separation when hoisting
passengers or cargo.

2.225 (NON ET) Rescue Hoist Cable Shear
Switches. If the hoist becomes entangled in an
obstruction on the ground, a guillotine may be used to cut
the cable at the winch. The guillotine is actuated by an
eectricaly fired cartridge that may be fired from the pilot
compartment or the cabin. The circuit breakers on the
center circuit breaker panel must be set or the hoist cable
cannot be guillotined. The cable is guillotined from the
pilot compartment by use of switches on the jettison
control panel on the cockpit console (Figure 2-5). To
guillotine the cable from the pilot compartment place the
jettison selector knob to HOIST and depress the individual
RELEASE button. The cable may be guillotined from the
pilot compartment regardliess of the position of the hoist
master switch. The hoist may be guillotined from the cabin
only when the hoist master switchis placed to CREW.

NO. OF CONTINUOUS

CYCLESWITH PERIOD FOR ADDITIONAL CYCLESWITH
LOAD  AMBIENT TEMPERA- CYCLESWITHOUT AMBIENT TEMPERA-

HEIGHT DOWN uP TURE40 C EXCEEDING 121.1 C TURE 18 C

25 ft 0 200 Ib 4 0.4 min. UNLIMITED

25 ft 0 600Ib 6 (est.) UNLIMITED

35t 3001b 600Ib 2 UNLIMITED

50ft 0 200Ib 1 1.65 min. 4+

50ft 0 600 Ib 2 (est.) 6 (est.)

50ft 3001 600Ib 2 10.0min. 1

Lowering loads shall not exceed 300 pounds due to brake limitations.
The utility hydraulic system isavariable displacement system; therefore, more work reduces fluid temperature and subseguently

more cycles are permitted with greater loads.

Cycling the landing gear will help prevent overheating during prolonged hoist operations.
System Thermal Limits of 121.1 °c

Figure 2-57. Rescue Hoist Duty Cycles Without Exceeding Utility Hydraulic
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2.22.6 (NON ET) Rescue Hoist Shear Circuit Test
Panel. A hoist shear circuit test panel (Figure 2-58)
marked HOIST SHEAR CIRCUIT is mounted on the
cabin wall above the cargo door. A light marked TEST is
on the top center of the panel and a guarded switch with
marked positions TEST and FIRE is on the bottom center
of the panel. A decal is on the side of the panel. Testing of
the rescue hoist shear circuit should be acconplished by
qualified maintenance personnel in accordance with the
appropriate maintenance instruction.

2.22.7 (NON ET) Rescue Hoist Manual Override
Valve. A rescue hoist manual override valve (Figure 2-56)
will lower or raise the hoist in case of electrical failures
and should be used for emergency situations only. The
valve operates from the utility hydraulic system.

2.22.71 (NON ET) Rescue Hoist Manual
Override Valve Buttons
WARNING

Whenever using HOIST DN button during
manual operation, do not pay out thelast 10
feet of cable, as 10 feet of cable is needed on
the hoist drum to support the design load of
the hoist. During manual operation, there is
no down-limit protection. As an ad in
preventing too much payout, the last 10 feet
of cableis painted red.

Do not operate the HOIST UP button
continuously to its full-up position, because
during manual operation there is no up-limit
protection and severe damage to the hoist
may result. When nearing the full-up
position, stop hook assembly about 2 feet
short of the up-limit switch and attach large
hook to aft upper hoist assembly stanchion.

Two rescue hoist manual override valve buttons are used
to actuate the rescue hoist if electrical failure occurs. The
buttons are spring loaded and marked to indicate direction
of hoist. The left button is marked HOIST DN and the
right button is marked HOIST UP.
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Figure2-58. Haist Shear Circuit Test Panel

2.22.8 (NON ET) Rescue Hoist Assist Handles.
These handles (Figure 2-56) marked HANDHOLD are
above the cabin door to aid the crewmen during rescue
hoist operations.

2.23 EMERGENCY EQUIPMENT

2.23.1 Fire Extinguishing System. A liquid bro-
motrifluoromethane (CF3B,) fire extinguisher system is
installed to enable the pilot to put out an engine fire in
either engine compartment during flight. The liquid is
stored under pressure in two fire extinguisher liquid
spherical containers mounted in the aft section of the
transmission compartment. Each spherical container has
two valves that contain a disc that, when broken by an
explosive cartridge actuated by the engine fire extinguisher
switch, empties its contents into the presdected engine
compartment. Choice of engine compartments is made by
pulling one of the engine fire emergency selector handles.
Tubing extends from one valve on each container to the
No. 1 engine compartment and from the other valve on
each container to the No. 2 engine compartment. Within
each engine compartment, the tubing divides into four
nozzlesthat extend along the inboard side of the engine.
The extinguishing liquid, when released through the
nozzles, turns into a vapor that smothers the fire. The
spherical containers have a pressure gauge and a thermal
discharge valve that will discharge overboard outside of
the helicopter if the temperature of the sphere reaches 96
to 104°C. The engine fire extinguishing system operates
on dc power through the circuit breakers marked 1 ENG 2
under the general heading FIRE EXTINGUISHER on the
center circuit breaker panel. Although designed primarily
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for combating an engine fire during flight, the fire
extinguishing system may be used on the ground if other
firefighting equipment is ineffectual or not available. Be
sure al ground personnel are clear before using the
system.

2.23.1.1 Thermal Discharge Indicator. A safety
outlet in each engine fire extinguisher container is
connected to a red THERMAL DISCHARGE
INDICATOR on the outside of the fuselage to the rear of
the left cabin window. If pressure becomes excessive
within the container, a safety outlet opens, the THERMAL
DISCHARGE INDICATOR sed is e¢ected, and the
container’'s contents are discharged overboard. The
thermal discharge indicator is common to both fire
extinguisher containers.

On preflight, check the pressure of the container in
relation to the pressure/temperature chart on the inside of
the inspection plate.

WARNING

CR3B; is very volatile but is not easily
detected by odor. It is nontoxic and can be
considered to be about the same as other
freons and carbon dioxide, causing danger
primarily by reduction of oxygen. The
liquid should not be allowed to contact the
skin, as it may cause frostbite or low
temperature burns because of its low boiling
point.

2.23.1.2 Engine Fire Emergency Shutoff Selector
Handles (Engine T-Handles). Two T-shaped handles
marked FIRE EMER SHUTOFF SELECTOR are on the
overhead switch panel (Figure 2-9). The handle marked
NO. 1 ENGINE is for the No. 1 engine compartment and
the handle marked NO. 2 ENGINE is for the No. 2 engine
compartment. When either handle is pulled down, 28-vdc
power actuated the fuel shutoff valve. This closes the fuel
lines to the respective engine and selects the engine
compartment to which the fire extinguisher fluid is to be
directed. It also energizes the circuit to the fire
extinguisher switch. The ends of the handles house fire
detector warning lights.

2.23.1.3 Engine Fire Extinguisher Switch. This
switch marked FIRE EXT on the overheard switch panel
(Figure 2-9) in the pilot compartment has three marked
postions. RESERVE, OFF, and MAIN. The guarded
switch is operative only after one of the fire emergency
shutoff selector handles has been pulled. When the engine
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fire extinguisher switch is held in MAIN, after the fire
emergency shutoff selector handle has been pulled, the
contents of the fire extinguisher sphere are discharged into
the corresponding engine compartment. When the engine
fire extinguisher switch is held in at RESERVE, &fter the
fire emergency shutoff selector handle has been pulled and
the switch has returned from MAIN, the contents of the
opposite fire extinguisher sphere are also discharged into
the selected engine compartment. Pulling both engine fire
emergency shutoff selector handles and placing the fire
extinguisher switch to MAIN discharges the contents of
each fire extinguisher sphere into the corresponding engine
compartments. When this occurs, there is no reserve of
fire extinguishing fluid. The switch will return to OFF
when released.

2.23.2 Portable Fire Extinguisher. A portable fire
extinguisher (Figure 2-1) is on the bulkhead at the entrance
to the pilot compartment. The CF3B, fog-type extinguisher
is held in place by a bracket with a tight-fitting, quick-
release, spring steel clamp. When using the extinguisher,
the nozzle must be held close to the source of the fire, as
the charge has a short duration of about 30 seconds.

2.23.3 (NON-ET) Helicopter Emergency Egress
Lighting System. This emergency lighting system is
installed in UH-3H helicopters modified by AFC 417. The
HEEL system automatically provides emergency lighting
of the cabin exitsto enable location by personnel inside the
helicopter during an emergency (Figure 2-24). The system
(Figure 2-59) consists of six light tube assemblies, five
control unit assemblies, a PMG control box, and an arming
switch. A light tube assembly isinstalled around the upper
portion of the cabin hatch (left personnel door), right cargo
door, and the three separate windows. Each light has a
control unit containing a battery pack, function/disable
switch, press-to-test switch, and indicator light. The
battery pack provides power to the light tube during
emergency operation.

HEELS is intended for emergency operation
only and should not be used for non-emergency
lighting.

The function/disable switch inside the control unit

marked FUNCTION-DISABLE must be a FUNCTION
for the light to operate.
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Figure. 2-59. (NON ET) Helicopter Emergency EgressLighting System
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Note

A single light tube may be deactivated
(switch placed to DISABLE) prior to
flight should a hatch be unavailable for
emergency use because of equipment or
cargo obstruction.

The press-to-test switch tests the charge of the bat-
tery pack. The indicator light will light green when the
press-to-test switch is pressed to indicate the battery
pack has sufficient charge to operate for a minimum of
10 minutes and that the FUNCTION/DISABLE switch
isat FUNCTION.

The arming switch on the overhead switch panel
(Figure 2-9) is marked HEEL SYSTEM and has pos-
tions OFF-ARM. The PMG control box on the left cabin
wall senses via signal from the ac generators when the
generators are turning, provides dc power to the control
unit assemblies when the arming switch is at ARM, and
creates a light inhibit signal. If the PMG senses that the
generators have stopped, the light inhibit signal is
removed. The control unit battery packs activate, and the
light tube assemblies illuminate. The PMG control box
has two switches marked GEN 1 and GEN 2 for test
functions of HEELS when ac generators are turning.
With the arming switch at OFF, HEEL is disabled.
Power for the system is provided through a primary dc
circuit breaker marked HEEL on the pilot circuit breaker
panel.

2.23.4 Flotation Gear System. The emergency
flotation gear system provides the helicopter with
stability on the water with the rotor stopped. The system
consists of two inflatable bags, four air cylinders, and a
control panel. The system operates on 28-vdc current
and is protected by a circuit breaker marked AUX
FLOAT on the center circuit breaker panel.

2.23.4.1 Emergency Flotation Gear Bags. The
emergency flotation gear bags (Figure 2-1) are on the
outboard chine of each sponson stowed in a bungee cord
laced canvas enclosure. Each bag is subdivided into two
chambers having a combined displacement of 35 cubic
feet. The chambers are inflated by individua air
cylinders. Although each chamber is inflated by a single
air cylinder, all chambers will inflate simultaneously
upon actuation of the INFLATE switch. The floats are
made of neoprene-coated nylon and are scuff-resistant
for durability during adverse conditions. The two
chamber airbags provide a fail-safe function in that one
chamber per side inflated will provide considerably
improved stability.

2.23.4.2 Emergency Flotation Air Cylinders.
There are two emergency flotation compressed air
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cylinders mounted horizontally inside each sponson.
These cylinders are reached through the inspection ports
on the top of the sponson. The cylinders are electrically
discharged through solenoid-operated valves. A pressure
gauge is also mounted on each valve. The gauge is
marked from 0 to 3,500 psi in 100 psi units. The gauge
is green-lined for 2,650 to 3,000 psi. If the pressure is
not within the minimum and maximum limits, service
the air cylinders.

2.23.4.3 Auxiliary Flotation Control Panel. This
panel (Figure 2-60) marked AUXILIARY FLOTA-
TION is on the lower right side of the cockpit console.
The panel consists of arotary selector test switch, indi-
cating light, a two-position lever-lock-type switch, and a
guarded pushbutton. The rotary selector test switch with
marked positions OFF -L1 -L2 -R1 -R2 checks the
respective circuit continuity to the air cylinders. When
the switch is placed to either L1, L2, R1, or R2, the
green light will go on if the circuit is functioning
properly. The lever-lock switch has marked positions
OFF and ARMED. When the switch is placed to
ARMED, dc electrical power is supplied to the system.
When the switch is placed OFF, all electrical power to
the inflation portion of the system & removed. The
pushbutton-type switch is marked INFLATE. When the
switch is pressed, al four air cylinders simultaneously
discharge air into the float chambers if the OFF-
ARMED switch is ARMED. Normally, the bags will
take about 6 to 7 secondsto inflate. After the system has
been activated, the bags can be deflated only by
maintenance personnel on the ground.

2.23.5 Liferaft. Liferafts of sufficient number and
capacity to accommodate all occupants of the helicopter
shall be carried on overwater flights. Rafts shall be
securely stowed or worn as squadron policy dictates.

2.23.6 Aldis Lamp. An Aldis lamp is provided
primarily for signaling but may be used for emergency
lighting. The lamp is powered by the 28-vdc utility
receptacle in the cockpit or after cabin.

2.23.7 First-Aid Kits. One kit is mounted in the pilot
compartment on the control enclosure (broom closet). A
second first-aid kit isin the cabin behind the pilot seat.
2.24 MISCELLANEOUS

2.24.1 Canteen. Provisionsfor two 1-quart canteens
areon the cabin wall.
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Figure2-60. Auxiliary Floatation Control Panel
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2.24.2 Engine Trim Checker (H219). The engine
trim checker assists in more efficiently adjusting the
engines by providing remote readings for the gas
generator rpm and the power turbine inlet temperature
and rpm. The checker is a portable hand-carried unit,
equipped with connecting cables to connect the unit to
the engine trim checker panel, that simultaneously dis-
plays Ts and either Nt or Ng readings on digital displays
for individual engines.

The engine trim checker receptacle panel (Figure 2-
61) is mounted overhead in the area of the pilot
compartment entrance. The receptacles marked NO. 1
and NO. 2 under the general heading ENGINE TRIM
CHECK are associated with respectively numbered
engines. These receptacles are each equipped with a
jumper plug that is removed and stowed in the adjacent
dummy receptacle where the signal input connecting
cable to the engine trim checker is connected. The power
input cable is connected to the ac utility receptacle on
the right side of the cabin. The engine trim checker
operates on 115 vac from the helicopter electrical system
through connecting power input cable and is protected
by afuse on the engine trim checker control panel.

2.24.2.1 ENGINE TRIM CHECKER Control Panel.
This panel (Figure 2-62) contains the receptacles,
controls, and digital displays necessary for system
operation. The SIGNAL INPUT and POWER INPUT
receptacles will accommodate only the correct cable for
the function required
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Figure 2-61. Engine Trim Checker Receptical Panel
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Figure2-62. Engine Trim Checker Control Panel

The panel has a POWER light that will go on
henever operating power is delivered to the engine
m checker. A FUSE is incorporated in the control
inel to protect the circuit. The panel has a Ts digita

display marked T.I.T-°C that displays turbine inlet
temperature. A three-position rotary switch marked
TEMP is associated with the T.I.T °C digital display. In
the OFF position, the digital display is not usable. In the
COCKPIT position, the digital display is not usable and
the instrument panel Ts indicator is usable; however, a
dlight calibration shift will be noted because of the
incorporation of the engine trim checker in the circuit. In
the T.I.T position, the digital display will display the
applicable engine Ts and the instrument panel power
turbine inlet temperature indicator is disabled. An
N¢/Ng digital display marked % RPM displays N or
Ny as selected. The panel has a four-position rotary
switch marked RPM that is associated with the % RPM
digital display. In the OFF position, the digital display is
not usable. The GAS GENERATOR position displays
the Ng of the applicable engine on the digital display.
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The POWER TURB A position has no function. The
POWER TURB B postion will display N;¢ of the
applicable engine on the digital display.

2.24.2.2 Engine Trim Checker Operating
Procedures.

To turn equipment on:

NAVAIR 01-230HLH-1

Note

Until step 11 is completed, the No. 1
engine power turbine inlet temperature
indicator on the instrument panel will be
disabled.

1. TEMP and RPM switches- OFF.

2. Connect the signal input and power input cables
to the SIGNAL INPUT and POWER INPUT
receptacles on the ENGINE TRIM CHECKER
control panel.

3. Connect the power input cable to the utility
receptacle and check that the POWER light on the
ENGINE TRIM CHECKER control panel goes on.

4. Remove jumper plug from NO. 1 ENGINE
TRIM CHECK receptacle on ENGINE TRIM
CHECKER receptacle panel and stow on dummy
receptacle.

Note

Until step 5 is completed, the No. 1
engine power turbine inlet temperature
indicator on the instrument panel will be
disabled.

5. Connect the signal input cable to NO. 1 EN-
GINE TRIM CHECK receptacle.

6. Tun RPM switch on ENGINE TRIM
CHECKER pand to GAS GENERATOR. N, for
No. 1 engineisindicated on % RPM digital display.

7. Tun RPM switth on ENGINE TRIM
CHECKER control panel to POWER TURB B. N
for No. 1 engine is now indicated on % RPM digital
display.

8. Turn TEMP switth on ENGINE TRIM
CHECKER control panel to COCKPIT. A dlight
calibration shift will be noted on the instrument
panel No. 1 engine Ts gauge. The T.I.T °C digital
display is not usable.

9. Tun TEMP switch on ENGINE TRIM
CHECKER control pandl to. T.I.T °C digital display
will read No. 1 engine Ts, and instrument panel No.
1 engine T5 gauge will be disabled.

10. Disconnect signal input cable from NO. 1 EN-
GINE TRIM CHECK receptacle.

11. Remove jumper plug from dummy receptacle
on ENGINE TRIM CHECKER panel and plug into
NO. 1 ENGINE TRIM CHECK receptacle.

12. No. 2 engine is checked as No. 1 is with signal
input cable connected to NO. 2 ENGINE TRIM
CHECK receptacle.

To turn equipment off:

1. Disconnect signal input cable from NO. 2 EN-
GINE TRIM CHECK receptacle on ENGINE TRIM
CHECKER receptacle panel.

Note

Until step 2 is completed, No. 2 engine
power turbine inlet temperature indicator
on the instrument panel will be disabled.

2. Remove jumper plug from dummy receptacle
and plug into NO. 2 ENGINE TRIM CHECK
receptacie on ENGINE TRIM CHECKER
receptacle panel.

3. Disconnect power input cable from utility
receptacle.

4, TEMP and RPM switches- OFF.

5. Disconnect signal input and power input cables
from SIGNAL INPUT and POWER INPUT
receptacles on ENGINE TRIM CHECKER control
panel and stow.

2.24.3 Map Case and Chart Board. A map case
(Figure 21) is on the side of the controls enclosure at
the entrance to the pilot compartment. A chart board can
be stowed behind the map case.

2.24.4 Mooring Rings. Nine mooring rings are on the
helicopter. Each main landing gear trunnion assembly
has a mooring (Figure 2-2) on the inboard and outboard
sides. A mooring ring is at the tailwheel housing; four
fuselage tiedown rings are below the transmission
service platform.
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2.24.4.1 (ET) Mooring. Five mooring rings are
installed on the helicopter. Each main landing gear
trunnion assembly has a mooring ring on the inboard and
outboard sides. Another mooring ring is located on the
tail wheel housing. There are two fuselage mooring ring
fittings installed on the aft cabin, below the transmission
service platform. If required, rings may be installed on
the aft cabin mooring ring fittings.

2.24.5 Relief Tube. A relief tube (Figure 2-1) ison the
side of the controls enclosure at the entrance to the pilot
compartment.

2.24.6 Mirrors Rearview. Manually adjustable ex
ternal rearview mirrors are installed on the pilot and
copilot sides of the cockpit canopy. The dual rearview
mirrors provide the pilots with a means of viewing the
engine and transmission areas during flight or ground
operations. The mirrors are mounted so that mirror
viewing will require the viewer to lean his head slightly
toward the mirror side. Thisis considered desirable as it
prevents mirror reflections from the rotary lights on the
helicopter from distracting the pilots while seated in the
normal flight position during night operations.

2.24.7 Windshield Wiper System

To prevent scratching windshields, do not
operate wiperson dry glass.

The electrically operated system consists of a two-
speed motor, two converters, and arotary control switch.
The windshield wipers are on the pilot and copilot
windshields. The system is controlled by a rotary-type
switch with marked positions PARK-OFF-LOW-HIGH
on the overhead switch panel (Figure 2-9) marked
WINDSHIELD WIPERS. When the switch is placed to
LOW or HIGH, the system is actuated and the desired
speed range is selected. When the switch is turned to
PARK, the wipers automatically position to the inboard
edge of the windshields. The wiper arms have high
tension springs installed to increase visibility by
reducing wiper blade buffeting and lifting at high
speeds. The windshield wiper system receives electrical
power from the No. 1 ac primary bus through a circuit
bresker marked WSHLD WIPER MOTOR on the
copilot circuit breaker panel.

2.24.8 Windshield Washer. The system consists of
a reservoir, windshield washer motor/pump, and a
control switch. The reservoir behind the pilot seat holds
4.8 quarts. The windshield washer motor pumps the
fluid through tubing to the spray bars in the windshield
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wiper blades. The windshield washer motor is controlled
by a switch with marked positions OFF-ON on the
overhead switch panel (Figure 29). Placing the switch
to ON causes the windshield washer motor to pump fluid
through the wiper spray bars to the windshield. The
windshield washer system is powered from the dc
primary bus through a circuit breaker marked WSHLD
WASHER on the center circuit breaker panel.

2.25 (NON ET) CARGO SLING

WARNING

Any static electricity that may have been
generated by the helicopter should be
dissipated prior to attempting a hookup by
ground personnel.

A cargo sling with a 6,000-pound capacity (Figure 2
63) is attached below the fuselage at four points. Four cables
extend from the fuselage attaching points to the cargo hook.
The cargo hook is designed so that external loads may
normally be released electrically by depressing buttons on
the pilot and copilot cyclic stick grips. Loads can be
released manually by the manual release foot pedal, on the
pilot right side of the pilot compartment, or automatically
when loads less than 100 pounds are sensed at the hook.
Direct current from the primary bus supplies operating and
control power to the cargo release circuit that is protected by
a circuit breaker marked CARGO SLING on the overhead
dc circuit breaker panel. Ground personnel may open the
hook by actuating the manual release lever on the side of the
cargo hook. The load beam of the cargo hook will
automatically return to the closed position after the load is
rddeased. A light, marked HOOK UNLOCKED, on the
CARGO SLING control pand will illuminate anytime the
cargo hook is open. On UH-3H helicopters an additional
light marked CARGO SLING HOOK UNLOCKED is
mounted on the copilot side of the instrument panel. This
light will illuminate anytime the cargo hook is open. The
lights receive electrical power from the primary bus through
a circuit breaker marked PWR under the general heading
WARN LTS on the overhead dc circuit breaker panel. For a
pickup, the load may be attached to the hook from outside
the helicopter while in a hover, or the pilot may attach the
load by flying the hook through aring attached to the load.
When the cargo sling is attached, but not in use, it is stowed
under the fuselage by means of anylon stowage line.
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Figure2-63. (NON-ET) Cargo Sling
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RELEASE ON CYCLIC
CONTROL STICK

N >/ / / MANUAL RELEASE HANDLE

Figure 2-64. Low-Response Cargo Sling System

The cargo sling should be stowed before
landing to prevent the hook from striking

External loads may have aerodynamic the ground. Striking the hook on the
characteristics that cause oscillations to ground can cause damage and subsequent
the extent that the load may oscillate into failure of the hook.

the rotor blades and/or fusel age.

WARNING |
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2.25.1 Cargo Sling Control Panel. The CARGO
SLING control panel is located on the pilot's control
console. The panel contains a HOOK UNLOCKED
advisory light and a three-position CARGO SLING
MASTER SWITCH for the following functions:

1. SLING - for normal operation, energizes the
CARGO thumb switches on the pilot ad copilot
cyclic grips that enable the pilot to electrically
release the load.

2. SAFE - disables the system and should be used
when loading or during flight to prevent inadvertent
discharge of the cargo.

3. AUTO - this position energizes the cyclic
CARGO switches and the touchdown switch on the
cargo hook. In this mode loads will automatically
release when a force of 100 pounds or less is

sensed.

When carrying loads of less than 200
pounds, the cargo sling master switch
should never be in the AUTO position.
The cargo sling hook would open
immediately if a gust of air momentarily
lightens the load.

The switch should always be returned to the SAFE

position and the sling stowed after the load has been
released.

On UH-3H helicopters the CARGO SLING ontrol
contains an additional switch labeled RELEASE MODE.
This switch has two marked positions, CARGO SLING
and WEAPONS SYSTEM. This switch must be in the
CARGO SLING position before the EX STORES
buttons on the pilot cyclic gripswill open the cargo sling
hook when depressed.

2.25.2 Cargo Hook Release Buttons. A cargo
hook release button marked EX STORES is on the pilot
and copilot cyclic stick grips. Either release button may
be depressed to open the cargo sling hook when the
CARGO SLING MASTER SWITCH is in either the
AUTO or SLING postion. The RELEASE MODE
switch must be in the CARGO SLING position as well
as having the CARGO SLING MASTER SWITCH in
either the AUTO or SLING position before EX
STORES buttons will open the cargo sling hook when
depressed.

2.25.3 Cargo Release Foot Pedal. A cargo release
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foot pedal on the right side of the pilot compartment is
connected mechanically by cable to the manual release
lever on the cargo hook. The pedal may be depressed to
mechanically open the cargo sling hook when the
electrical release circuit is inoperative. The load will be
released in the air or on the ground regardiess of the
position of the cargo sling master switch.

2.25.4 Cargo Hook Stowage Line. The cargo hook
stowage line runs from the cargo hook into the fuselage
on the left-hand compartment side panel. The cargo
hook is stowed by pulling up on the nylon line, from
inside the compartment and securing. To release the
cargo hook from the stowed position, untie the nylon
line and slowly lower the cargo hook. A bungee cord,
attached from the cargo hook cables to the fuselage,
removes the slack from the cables when the hook is
stowed.

2.25.5 Cargo Hook Manual Release Arm. The
cargo hook may be manually released by ground
personnel by operating the manual release arm on the
cargo hook. A force of 15 to 22 pounds is required to
move the release arm in any upward direction to release
aload beam of 8,000 pounds. With no load, 10 pounds
is maximum required to open load beam.

The cargo hook should be stowed before
landing to prevent the hook from striking the
ground, which can cause damage and
subsequent failure of the hook. Landing on
water with an unstowed hook can cause
damage by denting or puncturing the hull.

2.25.6 Cargo Deck (UH-3H). In this configuration the
helicopter is used as a logistical support vehicle for the
transportation of personnel and light cargo. For load
planning, cargo size and weight limitations, weight and
balance factors and formulas, formula for determining
center of gravity of a load, shoring requirements, and
restraint criteria, and the Cargo Aircraft Loading and
Offloading Technica Manual (NAVAIR 01-20HLC-9)
shall be used.

The cargo deck (Figure 2-65) is constructed of
honeycomb floor panels supported by traverse bulkheads
and beams and is divided into eight compartments. The
cargo deck strength limits for the various compartments
areasfollows:
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Compartment D 8. station 160
Compartment D 9. station 186
Compartment D10 station 221
Compartment D11 station 243.5
Compartment D12 station 290
Compartment D13  station 323
Compartment D14  station 346.5
Compartment D15 station 391

186,
221,

243.5,

290,
323,

346.5,

391,
425,

200 LBS/SQ FT.
200 LBS/SQ FT.
120 LBS/SQ FT.
135 LBS/SQ FT.
105 LBS/SQ FT.
200 LBS/SQ FT.
145 LBS/SQ FT.
200 LBS/SQ FT.

Fifty-eight combination troopseat studs and cargo
tiedown fittings are recessed into the floor. Tiedown
fittings are rated at 1,500 pounds of pull in any direction.

()
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WARNING

Crewman shall inspect al cargo tiedown
fittings for excessive corrosion and proper

installation

before

attaching

cargo

restraint devices to them. Do not use
corroded or improperly instaled tiedown

fittings.
o ololo © olo o ©
© 0|0 0 © @@@@ ©
o |0 _ole "@ @ 51O
0 o "% ool olole e
N12/83
S 21390 (C5)
Fiaure 2-65. Carao Deck
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CHAPTER 3

Servicing

3.1 EXTERNAL POWER REQUIREMENTS

The external power requirements are direct current 28
vdc, 300 amps continuous, and 750 amps intermittent
(current limited). The alternating current requirements are
115/200 VAC, and a three-phase rotation 400 Hz, utilizing
a standard square six pin lug (wye connection) with a
minimum capacity of 20 kVA.

3.1.1 External Electrical Power Connections (See
Figure 3-1).

WARNING

To avoid possible injury to personnel,
damage to helicopter, excessive hydrogen
gas, and damage to battery through
overcharging, turn battery switch OFF when
using external power.

Note

On the UH-3H Executive Transport
helicopters, the BRIGHT/DIM switch on
the CABIN LIGHTS panel should remain
in the DIM position while operating on
external power.

In the H-3, the AC external electrical power receptacle
ison the left side of the helicopter in the aft cabin at station
359 (approximate), and the dc external electrical power
receptacle is on the right side under the pilot sliding
window at station 124 (approximate). When 115-/200-volt,
three-phase, 400-cycle, ac power is applied at the EXT
POWER 115VOLTS AC receptacle on Group E
helicopters, power is automatically applied to all ac and dc
buses. When 115-/200-volt, three-phase, 400-HZ, AC
power is applied a the EXT POWER 115 VOLTS AC
receptacle on Group F and subsequent helicopters, power
is supplied to the EXTERNAL POWER MONITOR
PANEL located in the electrical compartment, and to the
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EXT PWR switch located on the overhead control panel.
To apply power to the ac and dc buses, position the EXT
PWR switch ON. The #1 GENERATOR and #2
GENERATOR warning lights on the CAUTION PANEL
go on, indicating neither generator is in the circuit. When
28-vdc power is applied to the EXT POWER 28 VOLTS
DC receptacle, al dc buses, certain necessary ac
instruments, and the fire detector system are automatically
energized. The #1 RECTIFIER and #2 RECTIFIER
warning lights on the CAUTION PANEL remain on.

Note

- If dc starts are expected and maintenance
has been done on the fuel system, use AC
external power to operate the boost pumps
to prime air-locked fuel lines.

- Either AC or DC power may be used for
engine starts; however, ac power is better
because of itsload-carrying capability.

3.1.2 USAF Ground Power Units. When using USAF
ground power units, always place the ac control selector
switch, if incorporated as in the MD-3 and MD-3A
generator sets, to the AIRCRAFT position before engaging
the cable plug to Navy aircraft ac external power
receptacle. If there is no ac control selector switch, request
the operator to observe the warning below and then
temporarily modify the cable wiring of the ground power
unit as in the procedures below or a connector adapter may
be used, if available. The cable adapter, in effect, removes
E and F cable wires from the terminal block of the ground
power unit and ties them together to complete the control
circuit. A Navy cable may be used, if available, negating
the need to modify the USAF cable.

To modify the cable wiring proceed as follows:

1 Disconnect the cable terminas E and F from the
terminal block of the external power source.

2. Connect cable terminals E and F together and cover

the connection with insulation to prevent grounding the
circuit.
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Figure3-1. Helicopter Servicing Points (Sheet 1 of 2)
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Figure 3-1. Helicopter Servicing Points (Sheet 2 of 2)
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3. Service helicopter using normal procedures.

WARNING

To prevent personnel shocks and fire
hazards proceed as follows:

a. External power unit must be off before
connecting or disconnecting the cable from
the helicopter.

b. The external power unit must be off
before installing or removing the connector
adapter, if used, or before modifying the
power unit cable.

3.1.3 Acceptable Ground Power Units.

USN USAF CANADIAN
NC-2A B-10 CAN-C
NC-5 B-10A (same as USN NC-5)
NC-6A B-10B
NC-7 MD-3
NC-7A MD-3A
NC-7B M32A-10
NC-7C M32A-13
NC-8A
NC-10
NC-10B
NC-12
NC-12A

3.2 SERVICING DATA

Servicing information is given by systems or
components. Points used in frequent servicing and
replenishment of fuel, oil, and hydraulic fluid are shown in
Figure 3-1. Fuel and lubricant specifications and capacities
are shown in Figures 3-6 and 3-7. A listing of acceptable
commercial and foreign fuel is shown in Figure 3-8.
Acceptable commercial oils are shown in Figure 3-9.

3.2.1 Fuel System Servicing. Fueling equipment shall
be operated only by qualified and authorized personnel.
Using loose pyrotechnics, smoking, striking matches,
working on aircraft, or using any device producing flame
within 50 feet of the helicopter is strictly prohibited. The
helicopter should not be parked in the vicinity of possible
sources of ignition. A minimum of 50 feet should be
maintained from other aircraft or structures, and 5 feet
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should be maintained from any operating radar set. Radio
switches and electrical equipment should be turned off and
a check made to be sure that no electrical apparatus,
supplied by outside power (electrical cords, droplights,
floodlights, etc.) isin or near the helicopter. Explosive-safe
flashlights shall be wused in place of helicopter
landing/floodlights for night-fueling operations. During all
fueling operations, fire extinguishing equipment will be
readily available. Electrical power (battery or external
power) will have to be applied to the helicopter to obtain
the fuel quantity gauge readings.

3.2.1.1 Grounding. Before removing the tank filler
caps, the hose nozzle grounding attachment must be
connected to a metal part of the helicopter at a safe
distance from the filter openings and tank vents. Ground
devices on hoses, helicopter, and fuel truck or station shall
be inspected by fueling personnel for proper ground.

3.2.1.2 Fire Extinguishers and Attendant. During
fueling, a secondary operator or assistant plane captain
shall man an extinguisher with a second extinguisher
readily available.

3.2.2 Gravity Refueling Procedures (See Figure 3-
2).

1. Ground helicopter to static ground.

2. Ground truck to static ground.

3. Ground helicopter to truck.

4. Remove fuel tank filler cap. The filler cap of one
fuel tank at a time should be removed. It must be
replaced immediately after that tank is filled and before

removing the cap from another tank.

5. Plug hose nozzle ground into grounding jack near
each refueling receptacle.

6. Service helicopter.
7. Remove nozzle, close fuel tank filler cap.
Note
Changing grade of fuel for an extended
period requires an adjustment of the engine
fuel control and flow divider. If necessary to
adjust the fuel control and flow divider, refer

to Figures 3-4 and 3-5.

3.2.2.1 Fuel Capacity. For total fuel capacity, refer to
Figure 2-22.
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Figure 3-2. Fud System — Gravity Refueling

3.2.3 Pressure-Refueling Procedures (See Figure
3-3).

Note

During pressure fueling, gravity filler caps
may be loosened to prevent damage to tanks
in case of failure of the high-level shutoff
valves. As fuel flow commences, test the
primary and secondary high-level shutoff
switches to be sure they will secure the fuel
flow within 30 seconds.

1. Ground helicopter to static ground.

2. Ground truck to static ground.

3. Ground helicopter to truck.

4. Turn on battery and note fuel quantity.

5. Loosen gravity-fuel filler caps.

6. Plug hose nozzle ground into grounding jack above
receptacle.

7. Remove dust cover from fueling adapter and
connect nozzle.

3-5

To prevent damage to fuel tanks, cease
fueling operations immediately if neither
PRI TEST or SEC TEST switch shuts off
fuel flow. If only one switch is operative,
pressure fueling may continue with caution.

8. Turn on fueling pump. Press and hold PRI TEST
switch. Fuel should stop within 30 seconds. Release
switch.

9. Press and hold SEC TEST switch. Fuel should stop
within 30 seconds. Release switch.

WARNING

Do not let fuel pressure go over 55 psi or
flow go over 140 gpm because of fuel cell
rupture and possible injury to personnel.
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Figure 3-3. Fuel System — Pressure Refueling

10. Service helicopter to desired level or until fuel shuts
off automatically.

11. Turn off fuel pump.

12. Remove dectrical power from helicopter.

13. Tighten gravity-filler caps.

14. Remove nozzle and replace dust cover.
Note

Changing grade of fuel for an extended
period requires an adjustment of the engine
fuel control and flow divider. If necessary to
adjust the fuel control and flow divider, refer
to Figures 3-4 and 3-5.

3.2.3.1 Fuel Capacity. For total fuel capacity, refer to
Figure 2-22.

3.2.4 Adjustment of Fuel System for Different
Fuels. During off-base helicopter operations, it may be
necessary to refuel with different fuel types than were used
during the prior flight. Operation with a fuel or a fuel
mixture that differs from the fuel type set on the flow
divider or fuel control can affect starting and performance
characteristics and should be monitored closely for
possible overtemperature indications. The auxiliary start
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fuel shutoff valve can be used to control starting
temperature. If prolonged operations are anticipated with
fuel other than which is set on the flow divider and fuel
control, adjustments should be reset to the type fuel being
used as shown in Figures 3-4 and 3-5.

3.2.4.1 Fuel Effect on Engine Start. Fue in the
engine system will not change after refueling with a
different density fuel and a normal start can be expected
for the first start after refueling unless the engine fuel
system has been drained. Subsequent starts may have the
following characteristicsindicated:

Fuel in Flow Fuel Probable

Engine Divider Control Effect

System Setting Setting On Start
JP-4 JP-5 JP-4 Hot Start
JP-4 JP-4 JP-5 Cold Hangup
JP-4 JP-5 JP-5 Hot Start
JP-5 JP-5 JP-4 Warm Start
JP-5 JP-4 JP-5 Cold Hangup
JP-5 JP-4 JP-4 Cold Hangup

ORIGINAL



NAVAIR 01-230HLH-1

3.2.4.2 Adjustment of Fuel Flow Divider (See Figure 3-4).

JP.5 SCRIBE LINE

CLOCKWISE ROTATION (JP-4)
COUNTER CLOCKWISE

ROTATION (JP-5) KNURLED

ADJUSTING
CAP

(B) FUEL TYPE

ADJUSTING AFT
SCREW
JP-4 SCRIBE LINE
(A} LOCKWIRE

HEX NUT

SCRIBE LINE
1. BREAK LOCKWIRE (A)
2. TURN FUEL TYPE ADJUSTING SCREW (B) TO PROPER SETTING
3. TORQUE ADJUSTING SCREW TO 13-15 IN. POUNDS 1. PRESS KNURLED ADJUSTING CAP-IN
4. LOCKWIRE 2. ROTATE CAP TO CORRECT SETTING
ADJUSTMENT OF FUEL FLOW DIVIDER (37D400259) ADJUSTMENT OF FUEL FLOW DIVIDER (3TD400386)

MNote: Use JP-5 setting when using JP-8 fuel.

Figure 3-4. Fuel Flow Dividers, 37D400259 and 37D400386
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3.2.4.3 Adjustment of Fuel Control (See Figure 3-5).

FUEL DEMSITY ADJUSTMENT

1. Break lockwire from arm to stop.
2. For JP4, rotate cap clockwise.

For JP-5 and JP-8, rotate cap counterclockwise.
3. Lockwirearmto stop.

Note

The fuel control on the T58-GE-402 has only two settings, JP-4 (full clockwise) and JP-5 (full counterclockwise). Use
JP-5 fuel control and flow divider settings when using JP-8.

Changing the setting of the flow divider will have a greater effect on engine start than when changing the setting of the
fuel control.

N8/97

Figure 3-5. Fue Control
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3.2.5 Engine Oil Servicing (See Figure 3-1).
1. Open and remove ail filler caps.
2. Oil tank is filled to capacity when oil covering
bottom of filler screen is about 5/8inch diameter (size

of dime). Service oil tanks.

3. Install ail filler caps.

To prevent scoring of oil filler cap, causing
metal chips to drop into oil tank, manually
position hook attaching chain to tab when
closing ail filler cap.

3.2.6 Hydraulic System Fluid Servicing (See
Figure 3-1).

1. Remove hydraulic tank refill cap.

2. Service primary and auxiliary tanks until FULL on
sight gauge. Service utility tank until FULL on upper

NAVAIR 01-230HLH-1

3.2.9 Sleeve-Spindle Oil Tanks, Self-Lubricated
Rotary Wing Head Servicing (See Figure 3-1).

1. If servicing unit has a flexible neck, it is not
necessary to remove rotary wing head fairing;
otherwise, unbolt and remove rotary wing head
fairing.

2. Lift spring-loaded filler cap and insert filler hose.

3. Service tanks (5) as necessary to FULL line on
tank.

4. Remove filler hose and ensure that spring-loaded
filler caps close.

5. Install rotary wing head fairing.

3.2.10 Intermediate Gearbox Servicing (See
Figure 3-1).

1. Removeintermediate gearbox ail filler plug.

2. Intermediate gearbox is full when oil level reaches
FULL mark on sight gauge on lower left side of
gearbox center housing. Service intermediate gearbox
to FULL mark.

sight gauge if blades are spread and to FULL on lower

sight gauge if blades are fol ded. 3. Install intermediate gearbox oil filler plug.

3. Install fluid refill caps. 4. Safety wireail filler plug.
352-7 Main Gearbox Oil Servicing (See Figure 3 3.2.11 Tail Gearbox Servicing (See Figure 3-1).
1).

. . . ) i 1. Removetail gearbox ail filler plug.
1. Lift spring-loaded filler cap and insert filler hose.

2. Tail gearbox is full when ail level reaches FULL

2 rl:/lajn eﬁearbox ils f“'(lef‘;‘l’he'; ail I(lavel ist?nywhen? mark on sight gauge on lower left side of gearbox
within yellow circle. Refill when ail is a bottom o houSi f i FULL K
outer red circle. Service main gearbox to FULL mark center housing. Servicetal gearbox to FULL mark.

(ﬁn si_ght gauge on lower left side of gearbox lower 3. Ingtall tail gearbox ail filler plug.

ousing.

. . . 4. Safety wireail filler plug.
3. Remove filler hose, ensure that spring-loaded filler
cap closes. 3.2.12 Windshield Washer Reservoir Servicing

. - . (See Figure 3-1).
3.2.8 Damper Fluid Tank Servicing (See Figure

3-1). 1. If OAT islessthan 0°C (32 °F), mix 50-percent
. . . ) . isopropyl acohol and 50-percent water. If OAT isabove
1. Lift spring-loaded filler cap and insert filler hose. 0°C (32 °F), use unmixed water.
2. Damper tank is full when oil level is within the 2. Removefiller cap and fill asnec y.

FULL circle. Service damper tank to FULL mark.

i : 3. Replacefill .
3. Remove filler hose and ensure that spring-loaded eplacefiller cap

filler cap closes.
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3.2.13 Tire Servicing.

5. Install valve stem cap.
1. Remove valve stem cap from tire.

3.2.14 (ET) APU Servicing (See applicable MIMS). [}

WARNING 1. Hingeup APU access door. l

Do not exceed full line on ail fill

cap dipstick. Overfilling will create
an overheat condition resulting in

To prevent injury, do not use high-
pressure air source or an unregulated
air pressure source.

Never stand beside tire being serviced. damage to the APU.
Stand forward or aft of tire.
2. Connect source of pressure. 2. Removefill-to-spill plug.

3. Servicetiresto proper pressure with nitrogen. 3. Removeail fill cap and dipstick and fill gearbox

until oil comes out fill-to-spill plug opening.
Note

4.  Check dipstick to ensure normal oil level.
Clean dry compressed ar may be

substituted if nitrogen is not available, 5.
but reservice with nitrogen as soon as
practical.

L ubricate packing on fill-to-spill plug and install
plug in gearbox. Torque plug 80 to 90 inch-pounds.
Lockwire plug with lockwire (M S20995NC20).

Pressure ranges are adequate for all
helicopter loadings and for all
anticipated climatic conditions.

6. Close APU accessdoor.

4. Remove source of pressure.
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3.2.15 Fluid Servicing and Capacities (See figure 3-6).

NAVAIR 01-230HLH-1

TANK CAPACITY SERVICELIMIT
SYSTEM (GALLON) (GALLON)
ENGINES 2.7 -
MAIN GEARBOX W/ELS 16.6 12.6
INTERMEDIATE GEARBOX -- 0.2
TAIL GEARBOX -- 0.4
PRIMARY HYDRAULIC SYSTEM -- 0.45
AUXILIARY HYDRAULIC SYSTEM - 0.45
UTILITY HYDRAULIC SYSTEM - 1.09
DAMPER SYSTEM 38.38 OUNCES 0.14
SLEEVE-SPINDLE WET HEAD - 8.2 OUNCES
LEFT WHEEL BRAKE SYSTEM -- 5.8 OUNCES
RIGHT WHEEL BRAKE SYSTEM --
* WINDSHIELD WASHER
ELECTRICAL SYSTEM (RESERVIOR) 4.8 QUARTS 4.8 QUARTS
NITROGEN SERVICING
MAINMOUNT WHEELS 90 TO 95 PSI
TAILWHEEL 70 TO 75 PSI
TAILWHEEL CENTERING CYLINDER 425 +25 PSI
FLOTATION BAG CYLINDERS 2,650 TO 3,000 PSI
LANDING GEAR EMERGENCY BLOWDOWN 2,500 TO 3,000 PSI
BOTTLES
BLADE FOLD ACCUMULATOR 1,500 PSI MINIMUM BLADES SPREAD
5
(ET) AUXILIARY POWER UNIT --
*WEATHER WARMER THAN 0 °C: WATER.
WEATHER COLDER THAN 0 °C. 50-PERCENT ISOPROPYL ALCOHOL/50-PERCENT WATER.

Figure 3-6. Fluid Capacities

3-11
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3.3 OILS, GREASES, HYDRAULIC FLUIDS LISTING (See Figure 3-7).

Item Primary Acceptable Emergency
Product Substitute Substitute
MIL SPEC NATO MIL SPEC NATO Note MIL SPEC NATO NOTE
Main Gearbox DOD-L-85734 ML PRF 23699F 0-156 0-149 3
MIL-L-7808G 0-148 1,2
Intermediate DOD-L-85734 MILPRF 23699F 0-156 0-149 3
MIL-L-7808G 0-148 12
Tail Gearbox DOD-L-85734 MILPRF 23699F 0-156 0-149 3
MIL-L-7808G 0-148
Engines MILPRF 23699F 0-156 MIL-L-7808G 0-148 2 0-149 5
Self- MIL-L-21260 C-642 IL-L-2104 4 7
Lubricating Grade50 Grade 30
Reser voir
Hydraulic Fluid MILPRF 83282 *MIL-H-5606 H-515 6
System
Rotor Head MIL-G-25537 G-366 MIL-G-81322 G-395
Rudder Head MIL-G-25537 G-366
Damper MILPRF 83282
Damper MIL-G-25537 G-366 MIL-G-81322 G-395 G-366
Trunnion
AFC 262 INC.
Sleeve and 0-190 MIL-L-7870A 0-142 0-134
hinge Mating
Lug Surface
Sector Gears, MIL-G-81827 MIL-G-21164 8
Blade L ock and
Control Lock
pins
Bifilar Lubricated
630AA
Disconnect Jaws MIL-G-81827 MIL-G-21164 8
Rescue Hoist VV-L-800 0-190 MIL-L-7870A 0-142 0-134
0-135
Notes
1. Primary Product MILPRF 23699F for non 24 000 seriesM GB.
2. Tobeusedin extremelow temperature (-40°C).
3. Upto50% of 0-149 may be used with 0-148.
4. Does not have corrosive-prevention characteristics of C-642.
5. Any SAE 30 weight non-detergent lubricating oil.
6. Preferred in damp areas or helicopter isidle for long periods.
7. Any fuild of the same viscosity.
8. MIL-G-81827 shall not be mixed. Surfacesto be lubricated must be thoroughly cleaned prior to substitution.
*

Degradesthefireresistant properties of MIL PRF 83282.

Figure 3-7. Acceptable Fluids
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3.4 FUEL CROSS REFERENCE (See Figure 3-8)

NAVAIR 01-230HLH-1

SOURCE

PRIMARY FUEL

ALTERNATE FUEL

U.S. Military Fuel
(MIL-SPEC NUMBER.)
(NATO Code No.)

COMMERCIAL FUEL
(ASTM-D-1655)

American Qil Co.

Atlantic Richfield
Richfield Div.

Continental Oil Co.

Exxon Co. U.S.A.

Gulf 0il

Mobil Oil

Texaco

FOREIGN FUEL.:
Belgium
Canada
Denmark
France
Germany
Greece
Ttaly
NMetherlands
MNorway
Portugal
Turkey

United Kingdom
(Britain)

JP-5 (MIL-T-5624) (F-44)

JET A/JET A-1

American Type A

Arcojet AfRichfield AfArcojet A-1

Richfield A-1
Conoco Jet-50 Conoco Jet-60
Exxon A Exxon A-1
Gulf Jet A/Gulf Jet A-1
Mobil Jet A/Mobil Jet A-1
Aviet A/Aviet A-1
NATO F-44:

3-6P-24¢

UTL-9130-007 UTL-2130-010

AMC-143
D. Eng RD 2493

D. Eng RD 2498

Figure 3-8. Fuel Cross-Reference Chart

3-13

JP-4 (MIL-T-5624) (F-40, F-4
JP8 (MIL-T-83133) (F-34)

JET B

American JP-4

Arcojet B

Conoco JP-4

Exxon Turbo Fuel B

Gulf Jet B

Mobile Jet B

Texaco Avjet B

NATO F-40:
BA-FF-2B
3GP-22F
JP-4 MIL-T-5624
AIR 3407A
vTL9130-006 I
JP-4 MIL-T-5624
AA-M-C-1421
JP-4 MIL-T-5624
JP-4 MIL-T-5624
JP-4 MIL-T-5624
JP-4 MIL-T-5624
D. Eng RD 2454

ORIGINAL



NAVAIR 01-230HLH-1

3.5 OIL CROSS-REFERENCE (See Figure 3-9).

SOURCE PRIMARY OR STANDARD OIL ALTERNATE OIL
gﬁiehﬁgtfw 0il (NATO MIL-L-23699 (0-156) MIL-L-7808 (0-148)
COMMERCIAL OIL:

Shell Qil Co. Aeroshell Turbine Oil 500 =
Castrol Ltd. Castrol 205 Castrol 325

{MNot qualified for
use in gearboxes)

Exxon Co. Exxon Turbo Oil 2380 Exxon Turbo il 2389
Mobile 0il Co. Mobil Jet 11 -
Stauffer Chemical Co. Stauffer Jet 11 —_

Figure 3-9. Oil Cross-Reference Chart
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Figure 3-10. Minimum Turning Radiusand Ground Clearance
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3.6 HELICOPTER TOWING (SEE FIGURE 3-11)

3.6.1 Safety Precautions

Towing speeds shall not be over 5 mph, and
sudden starts and stops shall be avoided.

Because of the top-heavy configuration of the
helicopter, precautions must be observed during all
helicopter movements to prevent possible damage and
dangerous conditions.

Towing equipment (Figure 3-11) shall be operated
only hy qualified personnel who will be responsible for
checking the approved towing coupling before towing.
Towing shall not begin until a qualified individua isin the
cockpit and ready to operate the brakes. When towing a
helicopter, three wing walkers shall be used. A wingwalker
shall be stationed on each side of the helicopter, and one
will be located near the front of the helicopter to assure
adequate clearance. In addition, towing shall be supervised
by adirector, equipped with a whistle. During night towing
operations, wing walkers shall carry a flashlight or a
luminous wand and the helicopter position lights shall be
turned on. All stop signals shall be given by a whistle or
hand signals. Whistle signals should be supplemented by
hand signals whenever pssible. Wheelbrakes shall be
applied as soon as a stop signal is received from the
director.

NAVAIR 01-230HLH-1

3.6.1.1 Safety Checks Prior to Towing.
1. Check main landing gear lockpinsinstalled.
2. Check operation of brakes. Do not release parking
brake or remove chocks until tow bar is installed and
attached to tow vehicle.
3. Disconnect grounding wire.
4. Station personnel.

3.6.2 Towing Procedures
1. Install tow bar and tighten chain.
2. Release taillwhedl locking handle and move
tailwheel back and forth with bar to remove any side
load on lockpin and to make sure lockpin is released.
3. Connect tow bar to tow vehicle.
4. Release parking brake by depressing | eft toe pedal.
5. Pull chocks.
6. Tow helicopter.

7. Lock tailwheel, lock brakes, insert chocks, remove
tow bar from helicopter, and install grounding wire.

~ .
e TOW BAR
 Pon o (62A107JINT-3)

;:‘ \{‘\ \[;Z {iE} ,‘-.,: - :-.:\- ‘: ';

Figure 3-11. Towing Equipment
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3.7 PARKING

3.7.1 Short-Term Parking. During short-term parking,
helicopter should be attended or monitored at all times.

1. Locate helicopter more than one rotor blade's
distance from other helicopters or objects, and face
helicopter into thewind if possible.

2. Lock tailwheel, lock brakes, insert chocks, and
install grounding wire.

3. Install protective covers. Secure windows and
doors.

3.7.2 Long-Term Parking. During long-term parking,
helicopter will not be attended or monitored.

1. Park helicopter and secure asin short-term parking.
2. Tiedown main rotor blades.

3. If winds of 45 knots are expected, fold and secure
main rotor blades. Attach tail rotor gustlock.

4. Moor helicopter (Figures 312 and 313) as
necessary.

3.8 HELICOPTER TIEDOWN AND SECURING

Tiedown fittings are installed at points on the
helicopter shown in Figure 312 and 3-13. There are four
fittings located on the fuselage, two on each main landing
gear strut and one on the tailwheel strut. Thesefittings are
used to tie down the helicopter when parked and when
wind conditions require it. The lower tiedown fittings
located on the landing gear struts are also used for securing
the main rotor blades. On the ET the two forward fuselage
tiedown fittings/rings, and the two aft tiedown rings have
been removed.

3-17
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3.8.1 Tiedown Procedures (Shore Based)

1. When possible, head helicopter into wind. Fold
main rotor blades if wind is expected to reach 45 knots
or above.

2. Chock both main landing gear wheels.

3. Fasten chains to tiedown fittings as shown in
Figures 312 and 313 and extend outward to ground
mooring points at 45° angles.

4. Install main rotor blade tiedowns and tail rotor
gustlock.

3.8.2 Main Rotor Blade Tiedown. Tiedown of the
main rotor blades should be done anytime the helicopter
will be parked for a period of time or when actual or
proj ected wind conditions warrant.

1. Rotate rotor head to position the forward blades to
about a 45° angle to centerline of helicopter and engage
rotor brake.

2. Attach blade boots to each blade tip and secure to
the closest tiedown fitting (main landing gear or
tailwheel strut), but not to the ground mooring point.

3. Place tension in the tiedown lines, but do not pull
the blade tips more than 4 feet from original position.

ORIGINAL
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3.8.3 Helicopter Tiedown and Securing Diagram (See Figures 3-12 and 3-13)

4 FT
MAXIMUM

MOORING LINES a5° MAXIMUM
TIPSOCK ROPE

CHOCKS

TIPCAP
BOOT

TIEDOWN
ROPES

MOORING LINES

TO BE ATTACHED AS
NECESSARY FOR
WIND CONDITIONS

MOORING LINES

Figure 3-12. Mooring— Blades Spread
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LEGEND
—— MOORING ARRANGEMENT WITH
WHEELS ON TRACKS
— —— MDORING ARRANGEMENT WITH
WHEELS BETWEEH TRACKS
— .= ALTERMATE MOORING LINES

WODRING LINES

N
LAAND 1\ s

LINES |

—
-

e = = 1. g == =iy e
| LI:FT. IF:FT - ] L_-! a i

15 FT

f 12 FT

308
CHOCKS 5 5%

Figure 3-13. Mooring — BladesFolded
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3.9 DANGER AREAS (See Figures 3-14 and 3-15)
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Figure 3-14. Danger Areas— Helicopter Exhaust
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Figure 3-15. Danger Areas— Rotor Stand Off
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CHAPTER 4

Operating Limits

4.1 LIMITATIONS

These limitations ensure your safety and help to obtain
maximum utilization from the helicopter and its
equipment. The instruments are marked as shown in Figure
4-2 to serve as a constant reminder of airspeed and engine
limitations, however, additional limitations on operational
procedures, maneuvers, and loading are given in the
following paragraphs.

4.1.1 Minimum Crew Requirements. The minimum
crew required to operate the helicopter under normal
nontactical conditions is a pilot, copilot, and a crewman.
Additional crewmembers, as required, may be added at the
discretion of the commanding officer. For specific crew
requirements, refer to Chapter 5.

4.1.2 Engine Limitations (T58-GE-402). All normal
engine limitations are shown for T58-GE-402 engines in
Figure 41. Record all speeds above 106- percent Ng and
duration on aVIDS/MAF.

The maximum oil consumption rate during engine
operation is 12 ounces per hour.

Engine operation from 691° to 727° is limited to 30
minutes (military power) in duration and 727° to 750° for
10 minutes (topping power) for unscheduled use and
maintenance verification of engine performance.

4.1.3 Fuel System Limitations. One boost pump on
each tank during al flights. All boost pumps shall be
operating:

1. Above 4,000 feet PA.

2. Over43°C OAT.

3. Lessthan 600 poundsfuel per tank.

With the fuel low level caution lights illuminated, do
not exceed 6° noseup attitude.

4-1

Minimum planned fuel on final landing shall not be
less than 450 poundstotal.

Maximum for pressure refueling is55 psi.

During HIFR operations while using the Wiggins
Fitting, a slow pumping rate of less than 100 pounds per
minute may indicate a clogged filter in the receiving
system. All five filters shal be replaced when this
indication occurs.

4.1.4 Starter Limitations

30 seconds operating per start.
3 minutes between starts.
3 starts during any 30-minute period.

4.1.5 Transmission Limitations. Operating limitations
of the transmission system are governed by the main
gearbox oil pressure and temperature.

4.1.5.1 Temperature

1. Main gearboxes may operate between 135 to 145
°C for up to 60 minutes.

2. Operation above 145 °C is an overtemperature.

The transmission oil cooler was designed for
maximum cooling efficiency during sea
level operations. Higher than normal main
gearbox oil temperatures can be anticipated
when operating at altitudes above sea level
and when combined with high ambient
temperatures and high power settings. The
reduced pressure/density of air passing
through the radiator causes aloss in cooling
efficiency of the main gearbox oil cooler.
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POWER LIMITATIONS FOR T58-GE-402

POWER TURBINE
GAS GEN INLET TEMP
RATING SPEED — Ng °C—Ts TIME LIMIT
MAX TOPPING POWER <103.7 750° 10 MINUTES
MILITARY POWER 103.7% 727° 30 MINUTES
MAX CONTINUOUS OR NORMAL 101.8% 691° NONE
OVERSPEED LIMITS 108% — NO MORE THAN 15 SECONDS. IF
LESS THAN 15 SECONDS, COR-
RECTIVE ACTION NECESSARY TO
BRING RPM WITHIN LIMITS. IF
MORE THAN 15 SECONDS, OVER-
SPEED INSPECTION REQUIRED.
OSCILLATIONS 1% MAXIMUM ALLOWABLE AT ALL
POWER LEVELS (+1%); OSCILLA-
TIONS MAY BE HIGHER IN ACCESS
DRIVE MODE. LIMITS DO NOT
APPLY DURING AUTOROTATIONS.
STARTING 21% NORMAL 950° *MOMENTARY
19% MIN FOR
NORMAL
START
14% FOR
BATTERY
START
ACCELERATION OR _— 950° *MOMENTARY
COMPRESSOR STALL
STABILIZED OR SLOW —_— 780° 20 SECONDS
TRANSIENT
GROUND IDLE 56 +3% 575° —

*A TRANSIENT HIGH-TEMPERATURE CONDITION IS ONE OF BRIEF DURATION IN WHICH THE TEMPERATURE
PEAKS AND FALLS OFF, EITHER AUTOMATICALLY OR THROUGH THE CORRECTIVE ACTION OF THE PILOT.

DEPENDENT UPON FREE AIR TEMPERATURE AND PRESSURE ALTITUDE, THE
Ng, Ts, OR Q POWER LIMITS MAY BE REACHED FIRST. FOR VARIATION OF
POWER AVAILABLE WITH TEMPERATURE AND ALTITUDE, REFER TO THE PER-
FORMANCE CHARTS.

e TORQUE MAY EXCEED 103-PERCENT Q ON ONE ENGINE TO A MAXIMUM OF
123 PERCENT, PROVIDED THAT THE POWER OF THE OTHER IS REDUCED SO
THAT TOTAL TORQUE FOR BOTH ENGINES IS NOT OVER 206 PERCENT Q
FOR 30 MINUTES OR 172 PERCENT CONTINUOUSLY, AND THAT THE SINGLE-
ENGINE NG, TS5, AND Q LIMITS ARE NOT EXCEEDED. THAT GOVERNING

CAUTION

<
4

PARAMETER IS THE LIMIT WHICH OCCURS FIRST.

e THE 86-PERCENT TORQUE LIMIT IS DUE TO THE MAXIMUM CONTINUOUS

MAIN GEAR BOX RATING.

4-2

Figure4-1. Power Limitations

NB/97
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PERCENT
RPM

70 4o

GAS GENERATOR TACHOMETER ENGINE: O TEMPERATURE

(T58-GE-402) (] wNormaL 35° 10 121°¢
Nga

0, 0
G 70% T0O101.8% NORMAL - MAXIMUM 121°C

- <103.7 % MAXIMUM 30 MINUTES

POWER TURBINE INLET
TEMPERATURE (T58-GE-402)
T5
I 691°C MAXIMUM CONTINUOUS

0,
Bl 727°C MAXIMUM 30 MINUTES [ NorwaL 25 TO €0 Psi

- 750°C MAXIMUM 10 MINUTES B MINIMUM 10 PSI AT GROUND IDLE

MAXIMUM 75 PSI MAXIMUM ENGINE
OIL PRESSURE FLUCTUATIONS

AT STEADY STATE - +3 PSI

(6 PSI DIFFERENTIAL)

NOTE
MINIMUM ENGINE OIL PRESSURE
FOR NO. 1 ENGINE @ 104% Nf
IN ACC DR-19 PSI.

AIRSPEED

B 120 KNOTS IAS - MAXIMUM

Figure4-2. Instrument Markings (Sheet 1 of 2)
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TRIPLE TACHOMETER
POWER TURBINE TACHOMETER

M
[] 91710 112.5% NORMAL

. 112 5% MAXIMUM

ROTOR TACHOMETER

[] 91 70 112.5% NORMAL

B 1175 mAxiMUM

TORQUEMETER
[ @0 7o 88% - NORMAL

B 103% . MAXIMUM DUAL ENGINES
B 123% - MAXIMUM SINGLE ENGINE

MOTE

BE% O TO 123% Q15 A 30 MM SINGLE-EMGIMNE RATING
FOR MAIN GEAR BOX

i

TRANSMISSION OIL TEMPERATURE
HORMAL #0%T0 120%C

A KRN 14570

PRIMARY HYDRAULIC SERVO PRESSURE UTILITY HYDRAULIC PRESSURE AUXILIARY HYDRAULIC SERVD PRESSURE
Bl vramum 1300 P31 Bl vmimus 2600 Pt Bl vinivum 1300 P
[] wormaL 1300 10 1600 Psi ] normaL 2600 T 3150 Fsi ] NORMAL 1300 TO 1800 P8I

B oum 1600 ps Bl vexivum 3150 psi B vacmum 1800 po

TRAMSMISSION OIL PRESSURE
WEIMLR T2 PS
HORMAL 45 TO 50 P

RN

WA I 150 P51

M1/91

Figure4-2. Instrument Markings (Sheet 2 of 2)
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If emergency rotor engagement is made
when the ambient temperature is -29°C or
less, a VIDS/MAF shall be submitted. The
gearbox may be damaged from lack of
lubrication at these low temperatures.

4.1.6 Gearbox Allowable Oil Leakage. Leakage of
main, intermediate, and tail gearboxes may be caused by
faulty seals, gaskets, packings, or shims. Total leakage
from all sources during a period of 10 flight hours should
not be over half the distance from the full to the refill line
for each gearbox.

4.1.7 Maximum Continuous Operating Time

4.1.7.1 Servicing. Maximum safe continuous operating
time with hot refuelings can vary considerably with
individual aircraft, crew fatigue, and specific operations.
Medium frequency vibrations can be expected after 8 to
10 hours of continuous operation. Ten hours should be
considered as the maximum continuous operating time
with hot refueling until the helicopter is shut down and a
mai ntenance daily/turnaround conducted.

4.1.7.2 Rotor System Limitation. Maximum
allowable rotor speed is 117-percent N,.

WARNING

If a blade gar pressure indicator shows
black at any time, further flight shall not be
attempted until qualified personnel check
the integrity of the blade in accordance with
applicable maintenance manuals.

(For aircraft without IBIS installed) For early
detection of rotor blade cracks and to preclude crack
propagation to hazardous levels, the operation intervals
between BIM inspections shall not be over 4.5 hours. If
more than 1.0 hour is spent between 20 to 40 KIAS, the
operating limit between BIM inspections shall not be over
3.0 hours. If during flight the maximum airspeed is
between 101 to 110 KIAS, the operating interval between
BIM inspections shall not be over 3.0 hours. If during
flight the maximum airspeed is over 110 KIAS, the
operating interval between BIM inspections shall not be
over 2.0 hours. For these restrictions, operating interval is
defined as the elapsed time from lift-off to landing.
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Nine hours shall be considered the maximum
continuous operating time between rotor system
lubrications.

4.1.8 Main Gearbox Torque Limitations. Main
gearbox torque limitations for maximum service life
under steady-state conditions are indicated by the range
markings on the torquemeter. However, transient
conditions in excess of the red line may occur during
normal operations. Main gearboxes operated in excess of
limits must be inspected by an overhaul facility. The
following items define allowabl e operating conditions:

1. During single-engine operation, transient torque-
meter readings between 123 and 150 percent are
permissible for periods of no more than 5 seconds.

2. During single-engine operation, transient
torquemeter readings above 150 percent are not
permissible.

3. During single-engine operation, the main
gearbox has a 30-minute rating at 1,500 shp (123
percent torque) at 100-percent Ny.

4. During dual-engine operation, transient torque-
meter readings between 103 and 120 percent are
permissible for periods of no more than 5 seconds.

5. During dual-engine operation, transient
torquemeter readings above 120 percent are not
permissible.

6. During dual-engine operation, the main gearbox
has a 30-minute rating at 2,500 shp (103-percent
torque) at 100-percent N.

4.1.9 Airspeed Limitations. The combination of
airspeed and rotor speed at which blade stal is
encountered as shown in the blade stall chart in Part XI
should be avoided. The maximum permissible indicated
airspeeds are asfollows:

Forward flight 120 knots
Sideward flight 30 knots
Rearward flight 20 knots

Note

For altitude operation, decrease maximum
permissible arspeed (120 KIAS) by 6
KIAS for each additional 1,000 feet above
4,000-foot MSL.
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4.1.10 Additional Speed Limits

Condition Maximum
Run-on landings 40 knots groundspeed
Flotation bags inflated 60 knots
Rescue hoist below stowed

position uncontrolled 60 knots
Maximum water entry/taxi 15 knots groundspeed
Opening cargo doors 90 knots
Shorthauling Personnel 40 knots
Externa Cargo

Forward 100 knots

Sideward and Rearward 20 knots

4.1.11 Maneuvers. The following maneuvers are
permitted:

1. Anglesof bank up to but not exceeding 45°.

2. Hovering turns not beyond a rate of 360° in 15
seconds.

4.1.12 Hovering Limitations. Refer to the hover
charts in Part XI. The helicopter shall not be hovered
crosswind when wind velocity is over 30 knots nor
downwind when wind velocity is over 20 knots.

4.1.13 Altitude Limitations

Practice live hoisting
over hard surface
unless using safety
belay line procedures

listed in NWP 3-50. 1. 10 feet max. AGL
Normal hover altitude 15feet AGL
Flotation bags inflated 3,000 feet PA

4.1.14 Acceleration Limitations. The maximum
permissible acceleration shall not be over 1.5g's positive
and 0.5g negative.

4.1.15 Center of Gravity Limitations

Fuselage station 258.0  Most forward cg
Fuselage station 276.0  Most aft cg

Note

With ASE off and with cg aft of station
272, reduce the airspeed limits as
determined from the blade stall chart in Part
X1 by 25 knots.

The center of gravity moves aft about one-half inch
when landing gear is raised. Proper loading shall be
determined by use of the Handbook of Weight and
Balance, NAVAIR 01-1B-40.
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4.1.16 Weight Limitations. The maximum operating
grossweight is 21,000 pounds.

4.1.17 (NON-ET) Rescue Hoist Limitations. The
hoist has a lifting capacity of 600 pounds and a lowering
capacity of 300 pounds.

Note

Refer to rescue hoist duty cycles without
exceeding utility hydraulic system thermal
limits of 121.1 °C (Figure 2-57).

4.1.18 Flotation Bag Limitations

Air bottle serviced 2,650 to 3,000 psi.
Airspeed (deployed) 60 knots.
Altitude (deployed) 3,000 feet PA.

4.1.19 Flood/Hover Lights. Maximum time for
flood/hover lights is 15 minutes. Allow 10 minutes
cooling cycle after 15 minutes of use.

4.1.20 (NON-ET) Cargo Door. Opening the cargo door
at speeds in excess of 90 knots may result in inadvertent
loss of escape window.

4.1.21 Stores. Unless authorized by the Naval Air
Systems Command (NAVAIR), only the stores shown in
Figure 4-3 may be carried and released singly or in
combination. Basic helicopter operating limitations
without such stores apply unless otherwise noted.
Authorized variations in stores loading shall not exceed
established launching rack capabilities.

4.1.22 Shipboard Wind Limits. See Chapter 8 for
shipboard wind limits.

4.1.23 Taxi Limitations. Aircraft shal not be taxied
within 25 feet of an obstruction unless taxi lines/spots or
other clearance guides are available for adequate
separation.

4.1.24 Cargo Sling Limitations. Maximum allowable
external load is 6,000 pounds. Maximum gross weight is
not to be exceeded (see weight limitations above).
Maximum angle of bank is 30°.

Flight above 60 knots with the cargo hook
lowered without an external load may result in
damage to the underside of the fuselage
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4.1.25 Tipover Limitations

Dynamic tipover angleis 15°.
Static tipover angleis 37°.

WARNING

If lateral cyclic control becomes sluggish or
ineffectual or contacts the lateral stop, or if
bank angle becomes excessive (8° to 10°)
with one wheel on the ground and thrust
about equal to the weight, the helicopter will
roll over on its side. Use full cyclic control
and reduce collective to stop the roll and
then correct the bank angle to wings level.

4.1.26 Marine Markers Deployment Limitations

WARNING

Mk 25 marine markers should not be
launched in a hover because of the possibility
of upward ejection of initial plug.

4.1.27 WEAPON RECOVERY LIMITATIONS

4.1.27.1 MK 146 MOD 0 TARGET LAUNCH
SYSTEM

NAVAIR flight clearance limitations for the target
launcher are as follows:

1. Maximum airspeed loaded - 90 KIAS
Maximum airspeed empty -80 KIAS

2. Maximum angle of bank - 30°.

3. Maximum acceleration— LBA.

At high airspeed with the empty launcher, full
collective lowering rates of 3 seconds or less
will cause the launcher to approach and
possibly contact the aircraft near the
tailwhed!.

4. ASE-ON.
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4.1.27.2 MK 4 MOD 0 HELICOPTER DEPLOYED
LIGHTWEIGHT TORPEDO RECOVERY SYSTEM

1. Carriage

a Airspeed -100 KIAS maximum with Mk 46/50
- 90 KIAS maximum empty.

b. Angle of bank - 30°.

c. ASE—-ON.

d. VMGONLY.

e. Climb/descent rate - LBA.

f. To ensure adequate tail rotor to cage clearance,
avoid full collective reduction in less than 2
seconds. A modified fare technique should be
used to decelerate by simultaneously reducing
collective and bringing cyclic aft.

2. Jettison

a. Emergency only - levd flight if time/emergency
permits.

4.1.27.3 MK 2 MOD 0/1 HELICOPTER WEAPON
RECOVERY SYSTEM

1. Bank angle-30° maximum

2. Acceleration - LBA (without stores).
3. Climb/descent-LBA.

4. ASE-ON.

5. Maximum airspeed - see Figure 4-3.

4.1.27.3.1 Weight and Balance Information. See
Figure 4-4.

4.1.27.4 MQM-74C/BQM-74C/E/E(ERT)/BQM-34
RECOVERY AND FLIGHT LIMITATIONS

4.1.27.4.1 Maximum Sea States Authorized for
Recovery by Pole Devices

LENGTH (Feet) SEA STATE
(Beaufort Scale)
15 3(3-5 foot waves)
20 4 (6 foot waves)
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4.1.27.4.2 Drone Retrieval Not Authorized Under
Following Conditions

1. Sea states greater than 4 (waves greater than 6 feet).
2. Air temperature lessthan 4 C.

3. Weather minimum less than 500 foot ceiling and

NAVAIR 01-230HLH-1

Note
- Rate of climb isrestricted to 500fpm.

-When carrying aBQM -74E(ERT) at
altitudes above 1000ft AGL, an unreliable
Rad Alt indication will be present with a
constant RAWS tone.

1 milevisibility. 4.1.27.4.4 Drone Weights
4.IMC at recovery altitude. TYPE WEIGHT
LAUNCH / RECOVERY
5. Wind gusts greater than 25 knots.
BOM-34 2,300 POUNDS/ 1,600 POUNDS
4.1.27.4.3 Airspeed Limitations with Drones
BOM-74C/E/E(ERT) 650 POUNDS/ 250 POUNDS
DRONE AIRSPEED BANK ANGLE
(KIAS) (degrees) MQM-74 450 POUNDS/ 286 POUNDS
MQM-74/ 90 knots 15 4.1.27.4.5Mk 30 Snare/ Pole Recovery and Flight
BQM-74C/E 90 knots 15 Sea State: 4 (8 foot seas maximum)
BQM-34 80 knots 15 Airspeed: 90 knots maximum
BOM74E(ERT) 80 knots 15 Angle of Bank: 30 maximum
Autorotation entry: 2 seconds minimum
collective lowering
Empty Cage/MCRR* Loaded Cage/MCRR
Vehicle Cage Configuration
Forward Lifting Point
Mk 48/Mk 48 80 KIAS/2 seconds 100 KIAS Mod 0, standard
ADCAP/
Mk 30 70 KIAS/2 seconds 90 KIAS/3 seconds | Mod 0, Web barrier
Mk 46 80 KIAS/3 seconds 80 KIAS Mod 1, long barrel
TOTEM
AFT Lifting Point
Mk 48/Mk 48 70 KIAS/3 seconds 80 KIAS Mod 0, standard
ADCAP/
Mk 30/EHCTV 70 KIAS/3 seconds 80 KIAS Mod 0, Web barrier
Mk 46
*Minimum collective reduction rate during autorotation entry. Full collective reduction in less
than MCRR should be avoided because of minimum cage-to-tail clearance with rapid closure
rate.

Figure4-3. Mk 2Mod 0/1 HWRS Airspeed Limitations
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NONRUNNER

WEIGHT (LB) C.G. (IN) BUOYANCY (LB)
Torpedo Mk 48 2,382 114.0 173
Mk 48 Extended Range 2,462 115.0 95
Mk 48 ADCAP 2,458 118.7 97

FULL RUNNER

WEIGHT (LB) C.G. (IN) BUOYANCY (LB)
Torpedo Mk 48 2,346 115 209
Mk 48 Extended Range 2,409 116 155
Mk 48 ADCAP 2,415 116.9 140
ASW Target Mk 30 2,685 113 30to 45
TOMAHAWK Test Missile 2,600 134.5 70

Encapsulated HARPOON CATV:

FLOODED WEIGHT: 2,585, BUOYANCY: 266, CG: 131.4, FLOAT ATTITUDE: VERTICAL
DRAINED WEIGHT: 2,319 Pounds, CG: 123 Inches, FLOAT ATTITUDE: HORIZONTAL
LANYARD LENGTH: 40 Feet

Figure4-4. Weight and Balance
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Indoctrination

GROUND TRAINING REQUIREMENTS

The following minimum requirements are established
qualificationin anontactical category.

1 Pilot Ground Training

1. Complete initial or refresher aircrew coordination
training in accordance with OPNAVINST 3710.7 and
1542.7.

2. FT/WST (if available) - 6 hours.

3. H-3flight operation lectures- 6 hours.

4. Helicopter safety and survival equipment — 2 hours.

.2 Crewman Minimum Ground Training Before

Flight

5.2
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1. H-3familiarization lectures- 2 hours.

2. Complete initial or refresher aircrew coordination
training in accordance with OPNAVINST 3710.7 and
1542.7.

3. Helicopter safety and survival equipment - 2
hours.

FLIGHTCREW QUALIFICATIONS

.1 Pilot Qualifications. The HAC, H2P, PQM,

and pilot in command shall be designated in accordance
with OPNAVINST 3710.7, type commander instructions,
and pertinent sections of this manual.

1. Shipboard qualification and proficiency require-
ments.

a. Definitions.
(1) Single Spot (SS)

() Multi-spot (MS)

5-1

MS. Initial qualification in one category does not

b. Qualification in SS does confer qualification in
confer qualification in the other category.

c. A requdification shall be required when cur-
rency has elapsed.

d. Commanding officers may waive qualification
requirements in the case of experienced pilots
where continuing operation is not planned.
e. Qualifications - SS require at least a PQM I
qualification.
(1) Initial Qudlification.
(@ Day - Six landings.
(b) Night.
1) Day qualifiedwithin 10 days.
2) Six night landings.
(2) Currency.
(@) Day- Two day landings within:

MS SS
6 months 6 months

(b) Night.
1) Day Current.
2) Three night landings within:

MS SS
4 months 2 months
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(3) Requalifications.

(@) Day - Two day landings.
(b) Night.

1) Day qualified and 1 day landing within
10 days.

2) Four night landings.
2. Instrument qualification.

a In accordance with current OPNAVINST
3710.7.

3. Waivers - In accordance with OPNAVINST 3710.7,
unit commanders are authorized to waive in writing
minimum flight hours or training requirements.

5.2.2 Crewman Qualification. Helicopter aircrewman
shall be designated in accordance with OPNAVINST
3710.7, NAVMILPERS instructions, type/wing
commander instructions, and pertinent sections of this
manual. The qualifications utility aircrewman and crew
chief, as appropriate, will be assigned by squadron
commanding officers. These designations are a one-time
occurrence (per command tour) and remain in effect until
removed for cause. Annual NATOPS evaluations should
not be confused with or combined with these designations.
NATOPS evaluation flights and crew designation flights
should be conducted on separate flights. Crew designation
flights evaluate material that is beyond the scope of
NATOPS (i.e, information from NWP 3-50.1, surviva
and first-aid techniques, unit mission and tactics,
applicable FXPs/ATPs, PQS, and various maintenance
publications). Quadlification and entitlement to wear
aircrew wings for al H-3 air crewmen shal be in
accordance with applicable NAVMILPERS and OPNAV
instructions. In accordance with OPNAVINST 3710.7, unit
commanders are authorized to waive in writing minimum
flight hours, training and/or plane captain regquirements.

5.2.2.1 Helicopter Utility Aircrewman. The designation

granted by the commanding officer to those aircrewmen
who have demonstrated an excellent level of knowledge
and performance in the appropriate operations sufficient
to meet the unit's requirements. The following minimum
requirements are established for designation as helicopter
utility aircrewman:

1. Completed H-3 FRS aircrew training syllabus and/or
parent unit syllabus.
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2. Current inBasic first-aid and CPR qualifications.
3. NATOPS qudlified.
4. Designated by unit commanding officer.

5.2.2.2 Helicopter Crew Chief. The designation granted
by the commanding officer to those utility air-crewmen who
have demonstrated a superior level of knowledge and
performance in the operation and required missionsof theH-3.
The following minimum requirements are established for
designation as helicopter crew chief.

1. Designated helicopter utility aircrewman by unit
commanding officer.

2. Complete parent unit's aircrew training syllabus and
be fully qualified in the following:

a Current in Basic firstad and CPR

qualifications.

b. Can demonstrate extensive knowledge and
usage of SAR equipment and procedures.

3. Log aminimum of the following:
a  Fifty hoursflight timein model.

b. Twenty successful practice rescues, five of
which must be simulated rescues using the litter
with trail line, and six of which must be live hoists.

4. Helicopter rescue swimmers shall be currently
qualified in accordance with OPNAVINST 3710.7 and
3130.6.

5. Beaquadlified plane captain.
6. Designated by unit commanding officer.

5.2.2.3 SAR Medical Technician. Thedesignaion granted
by the commanding officer of SAR units that have hospital
corpsman assigned under aircrew orders. These personnel
perform emergency medical care functionsin flight and act as
the medical attendant when transporting patients in the
MEDEVAC role. These personnd also assist other members of
the crew in search and rescue procedures and are trained in
aircraft operating and emergency procedures. The following
minimum requirements are established for designation as a
SAR medical technician:

1. Successful completion of the H-3 FRS arcrew
training syllabus and/or parent unit syllabus.
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2. Designated helicopter utility aircrewman by unit
commanding officer.

3. Fifty hoursof flight timein model.
4. NATOPS qualified.

5. Qualified in accordance with OPNAVINST 3130.6
and BUMEDINST 1510.17.

6. Designated SAR medical
commanding officer.

NOTE
I SAR Medical Technicians are required to

technician by unit

apply for Naval Aviation Observer IAW
MILPERS Manual.

5.2.2.3.1 Waiver of Requirements. In accordance
with  OPNAVINST 3710.7, commanding officers are
authorized to grant waivers in writing br flight hours,
specific training, and crew minimums when the situation
or crewman's experience warrants such action.

5.2.2.4 Minimum Crew Requirements for Specific
Operations. Only those personnel considered necessary
to perform the specific mission shall be carried on flights
that are determined to be hazardous. Such other personnel
as can be accommodated with approved seats and securing
devices may be carried during normal operating conditions
when authorized by competent authority. To qualify for
specific operations and flight categories listed below,
pilots/crewmen must meet listed qualifications. Additional
or more stringent requirements may be set forth by the
reporting custodian officer.

1. Search and rescue, support, utility missions, and
passenger transport.

a Two helicopter pilots, one of whom is
designated HAC.

b. Onedesignated helicopter crew chief.

c. One qudified
missions).

rescue wet swimmer (SAR

2. Familiarization flights and cross-country flights.
a.  Two helicopter pilots.
Note
The requirement may be waived by the
commanding officer for indoctrination
flights provided the pilot in command holds
at least an H2P designation.

b. Onedesignated aircrewman (FAM flights).
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c. Onedesignated crewman (cross-country).
3. Functional checkflights.

a.  Two helicopter pilots, one of whom isafunctiond
check flight pilot designated by the unit commanding
officer.

b. One crewman designated as a functional
checkflight aircrewman by the commanding officer.

5.2.2.5 Minimum Requirements for Combat

Search and Rescue

1. Combat search and rescue shall be designated in
writing and attend the appropriate CNO-approved
strike rescue school prior to assuming a crew position
on strike rescue missions.

a Day qualifications - Ten hours of flight training
emphasizing crewman responsibilities during low
level terrain navigation and obstacle avoidance and
verbal positioning techniques during confined area
landings to unprepared sites.

b. Currency - Day currency will be maintained
with 1-day terrain flight (including CALYS)
within 45 days.

5.2.2.6 Flight Attendant/Crew Chief. The designation
granted by the commanding officer to those aircrew
candidates who have demonstrated a superior level of
knowledge and performance in the operation and
employment of al required missions of the UH-3H
Executive  Transport. The  following minimum
requirements are established for designation as flight
attendant/Crew Chief.

1. Complete FRS aircrew training syllabus and/or
parent unit aircrew training syllabus in accordance
with OPNAVINST 3710.7.

2. Log aminimum of 50 hoursflight time as an
aircrew candidate.

3. Current in Basic first-aid and CPR
qualifications.

4. Beaqualified plane captain.

5. Demonstrate an expert knowledge of al survival
equipment in assigned aircraft.

6. Designated by unit commanding officer.

7. NATOPS qudlified.
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5.3 NATOPS FLIGHT EVALUATION

5.3.1 Pilot Evaluation. All pilots meeting the below
listed minimum qudifications shal be liable for a
NATOPS evaluation check. The ground evaluation will be
successfully completed in accordance with Chapter 19
before the flight evaluation. Training requirements,
checkout procedures, evaluation procedures, and weather
minimums for ferry sguadrons are governed by the
provisions contained in OPNAVINST 371076.

1. Initia flight evaluation criteria.  Successfully
complete the FRS syllabus, or its equivalent. Flight
hour minimum previous 6 months):

a. Total in model - 35 hours or 25 hours using
CNO approved 2F64C trainer syllabus.

b. Night time in model - 6 hours or 5 hours using
CNO approved 2F64C trainer syllabus.

c. Instrument timein model - 4 hours.

2. Minimum requirements for annual NATOPS
evaluation.

a Flight hours in model previous 12 months -60
hours (30 of which werein the previous 6 months).

b. NAMTD if available or refresher at squadron
level.

3. Waiver of requirements - In accordance with
OPNAVINST 3710.7, commanding officers are
authorized to grant waivers in writing for flight hours
and NAMTG training when the situation/pilot
experience warrants such action.

5.3.2 Crewman Evaluation

1. Initia flight evaluation criteria - Initiadl NATOPS
evaluations will be satisfactorily completed prior to
designation as anaval aircrewman.

2. Minimum requirements for annual NATOPS
evaluation - Crewmembers meeting the following
requirements will be considered current in all respects
and shall be given NATOPS evaluations annually.

a  Complete a minimum of six live hoists and six
simulated rescue operations within last year (if
applicable).

b. Complete the squadron approved training syl-
labusin the preceding year.

Ic. Current in Basic firstad and CPR

qualifications.

5-4

NAVAIR 01.230HLH-1

3. Waiver of requirements - In accordance with
OPNAVINST 3710.7, commanding officers are
authorized to grant waivers in writing for rescue hoist
operation requirements when the crewman experience
warrants such action.

5.4 PERSONAL FLYING EQUIPMENT

The pilot in command shall ensure that the following
equipment is worn by all crewmembers of the helicopter in
accordance with OPNAVINST 3710.7. Consult this
instruction for information on passenger flight equipment.
Items marked with an asterisk (*) are waived for executive
transport missions not over water.

1. Protective helmet.
2. Flight safety boots.
3. Flight gloves.
4. FHre-resistant flight suit.
5. ldentification tags.
*6.  Survivdl knife.
*7. Personal survival kit.
*8. Signal devices.
9. Flashlight — required for night flights.

*10. Anti-exposure suit as required by
OPNAVTNST 3710.7

*11. Personal survival radio (if available).
*12. Flotation gear (asrequired).

*13. HEEDS bottle or HABD (as required).

14. Pocket checklist.
5.5 CREW REST REQUIREMENTS

The following crewmember rest requirements are
considered to be the minimum criteria that will provide an
optimum level of physical and mental performance during
flight operations:

1. Crews should not be scheduled for more than 9
hours of operational flying time per day. This is
normally interpreted to be two operational sorties per
day. This limit is raised to 12 hours per day per 24-
hour period for non-operational missions such as cross-
country flights.

2. A minimum of 8 hours of uninterrupted crew rest
should be provided per 24-hour period.
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3. Crews should not be scheduled for continuous alert
and/or flight duty (required awake) beyond 18 hours.

For waiver to the above reguirements commanding
officers shall refer to OPNAVINST 3710.7 for specific
guidance.

5.6 FLIGHT TIME SUMMARY

An annua flight time summary shall be compiled for
naval aircrewmen at the end of each fiscal year and entered
into the appropriate section of the NATOPS flight training
jacket (OPNAV 3760/32). An Enlisted Service Record
(page 13) entry shall then be made indicating this total.

5.7 WEAPON RECOVERY INDOCTRINATION
5.7.1 Flight Crew Qualifications

5.7.1.1 Pilot Qualifications. HAC shall be designated
in accordance with the current OPNAVINST 3710.7, type
commander instructions, and pertinent sections of this
manual prior to being designated in writing as mission
commander for launch/recovery of tar-gets/torpedoes.

5.7.1.2 Aircrew Qualifications. Helicopter air
crewman shall be designated in accordance with current
OPNAVINST 3710.7, BUPERSNAVPERS ingtructions,
type/wing commander instructions and pertinent sections
of this manual prior to being designated in writing as crew
chief for launch/recovery of targets/torpedoes.

5.7.1.3 Crew Requirements

1. Two helicopter pilots, one of whom is a mission
designated HAC.

2. One crewman who is amission designated crew chief.

3. Two crewmen as mission requires.

5.7.1.3.1 Qualification. The incorporation of these
procedures into this manual does not constitute
authorization for commands to qualify and train aircrews
in them nor to perform them operationally. Specific
authorization will come from the appropriate type
commander, through the operational chain of command.

5.7.1.4 Initial Mission Qualification

1. Ground training shall include:

a. Training lectures and hands-on equipment
training conducted by personnel from cognizant
torpedo/drone custodian for all ground personnel.

b. Ground training conducted by mission qualified
personnel for all flightcrews. This training shall
include:
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(1) Equipment:
(@) Torpedo/drone familiarization.
(b) Recovery system familiarization.
(c) Recovery system/aircraft Setup.

(2) Recovery procedures

(3) Load oscillation recovery

(4) Emergency procedures

(5) Safety considerations

(6) Flight clearances

5.7.1.4.1 Flight Training
1. Pilots

a. Observation of aircrew duties for each tar-
get/torpedo (optional)

b. Recovery from load oscillation in flight/ hover
¢. Launch/recovery

(2) System hookup

(2) Transit

(3) Launch/recovery:

(@) Launch - flight as copilot prior to
performing maneuvers pilot at controls.

(b) Recovery - initial qualification; six
recoveries (using certified dummy shapes if
available).

(4) Transit/drop off
2. Aircrewmen
a. For each type of torpedo/target:

(1) Observation of two launches and two
recoveries.

(2) Conduct six recoveries. (Using certified dummy
shapesif available).

5.7.1.5Proficiency Qualification

1. Ground training to be incorporated into the unit's
annual training plan.

ORIGINAL



NAVAIR 01.230HLH-1

2. Requalification/currency: Two launches or two
recoveriesin the last 6 months.

5.7.1.5.1 Waivers. In accordance with OPNAVINST
3710.7, commanding officers may waive in writing
minimum flight hours and training requirements for one
time or short-term operations where pilot/aircrew
experience warrants.
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CHAPTER 6

Flight Preparation

6.1 Mission Planning

Helicopter Combat Support mission planning
involves consideration of an ever changing variety of
situations. Missions of other types must be similarly
coordinated based on the requirements of original mission
authorization. Ultimate success of mission planning is
dependent upon liaison between controlling authority and
proper scheduling at squadron level.

The rules applicable to range for the helicopter are
the same as those rules applicable to multiengine aircraft.
Variables affecting helicopter range are onboard fuel,
wind direction, and velocity. No restrictions should be
imposed on the helicopter that would limit its range other
than those factors that apply to multiengine aircraft (i.e.,
NAVAIDs, fuel, wind, etc.).

6.1.1 Factors Affecting Range and Endurance

6.1.1.1 Weight. As the weight decreases, the power
required to maintain constant airspeed decreases. Heavily
loaded helicopters must fly at a greater power setting than
similar helicopters lightly loaded and flying at the same
speed.

6.1.1.2 Temperature. High inlet air temperature (T2)
has a serious adverse effect on gas turbine engines.
Temperature at 38°C reduces the available output power
of a gas turbine engine about 20 percent from that
obtained under standard conditions of 15°C. High
ambient air temperature will also increase density altitude
that will increase power required to accomplish the
mission.

6.1.1.3 Humidity. High humidity increases the density
altitude and effectively reduces the efficiency of the rotor
system. For every 10 percent increase in relative
humidity, the density altitude increases approximately 100
feet. Thus, a high relative humidity, close to 100 percent,
can effectively increase the density altitude by as much as
1,000 feet.

6.1.1.4 Altitude. Altitude has a marked effect on the

performance of all airflow engines. Air density and
temperature decrease as altitude increases. As the density
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of the air decreases, the mass flow of air through a gas
turbine decreases and the efficiency drops off. However,
the gas turbine operates more efficiently at lower
temperatures encountered at high altitudes with the result
that the thrust delivered per pound of air consumed is
higher at high altitudes. Since power output decreases and
efficiency increases, specific fuel consumption decreases
with increased altitude. Thus, a definite advantage is
gained with gas turbines when operated at high altitudes
since with reduced air density, higher true airspeed will
result from a given power output. The helicopter,
however; is limited in using the gas turbines for fullest
efficiency at altitude. This is not because of the engines
but due to the lift capability of the rotor system at high
atitudes. For flight planning purposes, consult
appropriate chartsin Part XI.

6.1.1.5 Maximum Range. If there is not enough fuel
remaining aboard to reach a practicable landing site on
two engines, best range may be gained by flying single
engine at maximum speed for the single-engine configu-
ration (100 percent N,). This situation constitutes an
emergency.

6.1.1.6 Minimum Requirements. In no case shall the
planned fuel reserve after final landing at destination, or
aternate airport if one is required, be less than the
minimum fuel requirement of 450 pounds total.

6.2 NAVIGATION

6.2.1 Tactical Navigation System. The TACNAV
system is used to perform navigation computations and
furnish helicopter steering information.

6.3 WEIGHT AND BALANCE

Weight and balance control is necessary for cg lo-
cation and weight distribution. For safe and efficient
flight operations, the following weight and balance re-
quirements are established:

1. Proper loading shall be determined by the use of
the Cargo Aircraft Loading and Unloading Technica
Manual (NAVAIR 0I-230HLC-9) and Handbook of
Weight and Balance (NAVAIR 01-IB-40).
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2. During flight, care should be taken to be sure of
equal burning of fuel from the forward and aft tanks
to maintain an essentially constant cg throughout the
flight. Thisis done by use of the crossfeed switch and
fuel boost pumps.

3. Responsibility - Refer to OPNAVINST 3710.7.
6.4 BRIEFING/DEBRIEFING RESPONSIBILITIES

6.4.1 Formation Leader. The formation leader shall
make sure that all members of his flight have received an
adequate and proper briefing. He shall supplement each
briefing as necessary.

6.4.2 Pilot in Command. The pilot in command shall
make sure that his flightcrew is equipped with proper
flight clothing, navigational kits, flight packets, flight
Iplans, and survival equipment, and shall know their
ditching procedures as necessary. He shall also make sure
that his crew is fully briefed and prepared for the
scheduled mission. It will be the responsibility of the pilot
in command to make sure that all passengers are
adequately briefed before any flight as to the proper
ditching and evacuation procedures on land or water as
applicable, and that passengers are instructed on the use
of land and water survival equipment.

6.4.3 Command Responsibility. The genera
responsibilities of pilotsin command of naval aircraft are
contained in OPNAVINST 3710.7 (current edition).
These responsibilities shall be reviewed and understood
by all pilots and controlling authorities.

Note

The instructor/evaluator on flights in which
contour or NOE terrain flying, unusua
attitudes, or simulated emergencies are
being conducted should be considered the
pilot in command (HAC) and sign for
acceptance of the aircraft at the discretion
of the commanding officer.

6.4.4 Non-operational Briefing. The formation
leader may brief training, familiarization, and other
similar flights where only NOTAMs, weather, and
communications  information are required.  Air
intelligence, navigation, communication, and other
cognizant officers will make sure that information for
each briefing is current and readily available to the
formation leader. Functional checkflights shall be briefed
according to OPNAVINST 4790.2 series.

6.4.4.1 Passenger Briefing. The transfer of
personnel aboard the helicopter requires careful and
compl ete passenger briefings on action to be taken during
emergency operations and operation of emergency exits
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and survival equipment. It is recommended that pre-cruise
liaison between shipboard personnel and the air
department/parent helicopter squadron be established and
helicopter indoctrination and briefings be given before
actual deployment. Preflight briefings should be made by
the designated shipboard air transfer officer in accordance
with the CV NATOPS manual. Pre-takeoff briefings shall
be the responsihility of the pilot in command and shall be
given by the helicopter air crewman prior to or upon entry
of the passenger(s) into the helicopter. The following
items shall beincluded in the brief:

1. Check for fit and adequacy of safety and survival
equipment. The minimum equipment for each
individual shall be according to OPNAVINST
3710.7. Any passenger not equipped with the mini-
mum required survival equipment shall not be carried
aboard the helicopter. All passengers shall be
required to wear eye protection while embarking and
disembarking the helicopter, with rotors turning.

WARNING

The UH-3H ET, crew chief’s seat
is not a crashworthy seat. Do not
occupy this seat during takeoff or
landing.

2. Each occupant of the executive seats will be
directed to swivel the seat to its normal forward or aft
facing position during takeoff, landing, or emergency
conditions.

3. Each passenger will be directed to take a seat,
and the proper operation of the seatbelt and shoulder
release shall be demonstrated by the helicopter air
crewman. The crewman shall further make sure that
each passenger is correctly seated and that his
harness islocked before takeoff or hover departure.

4. Each passenger shall be shown an information
placard (see Figure 61) with normal, ditching, and
emergency egress routes/exits illustrated. The
crewman shall make sure that each passenger knows
the location of his nearest emergency exit and the
proper operation of the exit release handle.

6.4.5 Briefing Format. Briefs should be conducted as

assigned prior to launch and should cover the following
items, as applicable.
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6.4.5.1 Mission

*1. Primary.

*2. Secondary.

*3. Operating Area.

*4, Control agency.
6.4.5.2 Communications

1. Channels, frequencies, call signs, and controlling
authority.

2. Navigational aids.
3. Lost Communications.
4. Authenticators, codes, and |FF/SIF.
5. EMCON conditions.
6.4.5.3 Participating Units
1. Call signsand side numbers.
2. Disposition.
3. Utilization.
6.4.5.4 Weather
1. Wind direction/velocity.
2. Céling.
3. Vidhility.
4. Seastate and direction.
5. Water temperature.
6. Air temperature.
7. Density altitude.
6.4.5.5 (NON-ET) Ordnance
*1. Loading.
*2. Restrictions on employment.
3. Safety.
4. Arming/dearming.

5. Jettison/bomb safe line.
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6.4.5.6 Datum
* 1. Bearing (magnetic).
*2. Distance.
*3. Time.

*4 Current situation.

6.4.5.7 Flight Planning

1. Formation.

2. Climb out.

3. Mission planning.
4. CATCC.

5. Recovery.

6.4.5.8 Passenger Briefing

1. Normal and emergency egress routes and exits.
2. Operation of emergency exit releases.

3. Operation of flotation equipment and use of survival
gear.

4. Action to be taken during controlled and
uncontrolled ditching.

6.4.5.9 Performance Data

1. Weight and Balance, Form F, or substitute form as
required.

2. Performance calculations. Use minimum acceptable
indicated torque chart (750 °C) located in Functional
Flight Chapter 10.

6.4.5.10 Emergencies. Standard lost plane, downed
aircraft, and lost communication procedures can be found
in NWP 3-04IM, NWP 3-50.1, and the FLIP Flight
Information Handbook.

6.4.6 Debriefing Format. Each flight should be
thoroughly debriefed immediately upon its return,
normally by the formation leader or pilot in command,
covering the following:

1. The success of the mission, including contacts,
action taken, tactics employs, and results.

2. Recommendations for improvement of tactics,
procedures, and techniques, flight and radio discipline, &c.

3. Completion of syllabus flights, attainment of crew
gualifications, and results of competitive exercises.
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. PILOT'S JETTISONABLE WINDOW ASSEMBLY

. CABIN WINDOW, STARBOARD SIDE

. CABIN DOOR

. CABIN WINDOW, PORT SIDE

. CABIN WINDOW, PORT SIDE

. PERSONNEL DOOR

. COPILOT’S JETTISONABLE WINDOW ASSEMBLY

1. KEEP YOUR SEAT BELT FASTENED TIGHTLY UNTIL READY TO
DEPART THE AIRCRAFT. STAY STRAPPED IN UNTIL DIRECTED BY
THE CREWMAN.

2. KEEP YOUR HEAD PROTECTION AND LIFE VEST ON AT ALL TIMES.
3. ON THE REVERSE SIDE OF THIS CARD IS AN AIRCRAFT DIAGRAM.

ORIENT YOURSELF WITH RESPECT TO THE EMERGENCY EXITS.
EXITS WITH YELLOW HANDLES CAN BE JETTISONED BY TURNING
THE HANDLES. THE WINDOWS CAN BE PUSHED OUT BY SHARPLY
STRIKING THE CORNERS.

NOTE
CABIN DOORS AND WINDOWS (EXCEPT FOR CARGO
DOOR WINDOW) ARE LINED WITH THE HELICOPTER
EMERGENCY EGRESS LIGHTING SYSTEM (HEELS).
HEELS WILL ILLUMINATE IN THE ADVENT OF AN EMER-
GENCY DITCHING.

4. IN CASE OF DITCHING:

a. IF THE AIRCRAFT REMAINS UPRIGHT REMAIN STRAPPED IN
AND WAIT FOR INSTRUCTIONS FROM THE CREW (LAND OR SEA).

b. IF THE AIRCRAFT ROLLS OVER IN THE WATER, WAIT FOR ALL
MOTION TO STOP AND INITIAL INRUSH OF WATER. THEN
UNSTRAP AND PROCEED TO PREDETERMINED EXITS, USING
HAND OVER HAND METHOD. DO NOT INFLATE FLOTATION
UNTIL CLEAR OF THE AIRCRAFT. MUSTER WITH FLIGHT CREW
MEMBERS.

CAUTION
DO NOT REENTER THE AIRCRAFT FOR ANY REASON.

¢. IF THE AIRCRAFT CRASHES ON LAND, EXIT THE AIRCRAFT

IMMEDIATELY AFTER ALL MOTION HAS STOPPED AND GET WELL

CLEAR.

S 34337 (C8) )
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1. KEEP YOUR SEAT BELT FASTENED TIGHTLY UNTIL READY
TO DEPART THE AIRCRAFT. STAY STRAPPED IN UNTIL
DIRECTED BY THE CREWMAN.

2. KEEP YOUR HEAD PROTECTION AND LIFE VEST ON AT ALL
TIMES.

3. ON THE REVERSE SIDE OF THIS CARD IS AN AIRCRAFT
DIAGRAM. ORIENT YOURSELF WITH RESPECT TO THE
EMERGENCY EXITS. EXITS WITH YELLOW HANDLES CAN BE
JETTISONED BY TURNING THE HANDLES. THE WINDOWS
CAN BE PUSHED OUT BY SHARPLY STRIKING THE
CORNERS.

NOTE
EMERGENCY EXIT LIGHTS ARE LOCATED
ABOVE THE EMERGENCY ESCAPE HATCHES

4. IN CASE OF DITCHING:

a IF THE AIRCRAFT REMAINS UPRIGHT REMAIN STRAPPED
IN AND WAIT FOR INSTRUCTIONS FROM THE CREW
(LAND OR SEA).

b. IF AIRCRAFT ROLLS OVER IN THE WATER , WAIT FOR ALL
MOTION TO STOP AND INITIAL INRUSH OF WATER. THEN
UNSTRAP AN PROCEED TO PREDETERMINED EXITS,
USING HAND OVER HAND METHOD. DO NOT INFLATE
FLOTATION UNTIL CLEAR OF THE AIRCRAFT. MUSTER
WITH FLIGHT CREW MEMBERS.

DO NOT REENTER THE AIRCRAFT FOR ANY REASON.

c. IF THE AIRCRAFT CRASHES ON LAND, EXIT THE
AIRCRAFTIMMEDIATELY AFTER ALL MOTION HAS
STOPPED AND GET WELL CLEAR.

I CRASHLANDING EXIT

. PILOT’'S JETTISONABLE WINDOW ASSEMBLY

CABIN EMERGENCY ESCAPE HATCH, STARBOARD SIDE

. CABIN WINDOW, STARBOARD SIDE

AFT PASSENGER DOOR

AFT CABIN EMERGENCY ESCAPE HATCH, STARBOARD SIDE
CABIN WINDOW, PORT SIDE

. CABIN EMERGENCY ESCAPE HATCH, PORT SIDE

. CABIN WINDOW, PORT SIDE

. FORWARD PASSENGER DOOR

. COPILOT'S JETTISONABLE WINDOW ASSEMBLY J k ‘/

COONOUAWNER
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CHAPTER 7

Shore-Based Procedures

7.1 GENERAL

Shore-based operations may vary from indoctrination
of new pilots to full-scale around-the-clock operations.
Many of the procedures required in shore-based operations
are identical with those used in shipboard operations, while
others vary in major aspects. In this connection, attention
is directed to Flight Preparation, Chapter 6, and Flight
Characteristics, Chapter 11. In this section, shore-based
procedures are discussed to cover as many operational
situations as possible.  Mission planning and
briefing/debriefing should be done in accordance with
Chapter 6.

7.2 LINE OPERATIONS

7.2.1 Line Safety. In accordance with OPNAV Notice
5100 series.

7.2.2 Ground Operation of Helicopter Engines
and Rotors

7.2.2.1 Preflight Inspection. Before engaged turn or
engine turn, the pilot or nonpilot maintenance personnel
shall conduct acomplete visual check of the helicopter.

7.2.2.2 Fireguard. Before starting a helicopter engine,
a qualified fireguard shall be stationed near the engine and
remain in readiness with the fire bottle until the engine is
operating.

Note

The standard fire bottle without the 8-foot
extension must be elevated in order to reach
the engine fire access door.

7.2.2.3 Starting of Engine. A qualified pilot or person
designated by the commanding officer shall be in the pilot
seat whenever an engineis started. Starting personnel shall
receive and acknowledge plane captain and fireguard all-
clear signals before starting the engine. Helicopter engines
shall not be started until the helicopter is properly secured
with approved chocks, parking brakes on, and tailwheel

locked. Engines shall not be started in a hangar unless an
emergency situation exists. Chocks and tiedowns will be
removed with utmost caution when engines and/or rotors
are operating, and then only upon the proper signal.
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7.2.2.4 Rotor Engagement. A qualified helicopter
pilot shall be in the pilot seat at all times when the rotors
are engaged. Goggles that provide adequate peripheral
vision shall be worn by ground personnel. Before rotor
engagement is effected, it shall be mandatory that the
surrounding area be clear of unnecessary personnel,
equipment, and obstructions. The pilot must receive and
acknowledge all-clear signals from ground personnel.
Rotor engagement and disengagement shall not be at-
tempted in wind velocities in excess of those shown in
Figure 8-1 except in an emergency.

7.2.3 Taxiing

7.2.3.1 Taxi Signals. Only standard taxi signals will be
used.

7.2.3.2 Taxi Pilots. No one shall be permitted to taxi a
helicopter except those persons authorized to fly it.

7.2.3.3 Taxi Director. Enough ground control personnel
must be available for the safe taxiing of helicopters in the
vicinity of obstructions or other aircraft.

Note

The taxi director shall position himself in
front of and to the right of the helicopter
centerline. He shall maintain visual contact
with the pilot in the right seat at all times.
He shall further maintain this position
relative to the helicopter whenever the
helicopter is in motion and under his
supervision.

7.2.3.4 Taxiing. All taxiing shall be done at a safe,
slow speed. Extreme caution during night operation must
be observed. Air taxiing may be authorized during high-
wind conditions.
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Helicopters shall not be ground taxied
within 25 feet (rotor tip clearance) of
buildings, aircraft, or other obstacles unless
taxi lines/spots or other clearance guides are
available for adequate separation.

7.2.4 Towing

7.2.4.1 Operation of Equipment. Only qualified
personnel shall operate towing equipment. Towing cou-
plings shall be inspected before towing. Only approved
attachment devices shall be used. Towing shall not begin
until a quaified pilot or qualified brake rider is in the
cockpit and ready to operate the brakes.

7.2.4.2 Towing Speed. Towing speed shall not be
over 5 miles per hour. Sudden stops and starts should be
avoided. Extreme caution should be taken when towing in
acongested area.

7.2.4.3 Wingwalker. When towing ahelicopter near
hangars, obstructions, or other aircraft, a wingwalker
equipped with a whistle shall be stationed on each side of
the helicopter to be sure of adequate clearance. When
helicopters are being pushed backward, a man shall be
stationed at the tail to be sure of clearance at the rear of the
helicopter. At night the wingwalker shall carry a flashlight
or luminous wand and the helicopter position lights shall
be turned on.

7.2.4.4 Movement. Helicopters may be pushed from
the tail, provided adequate clearance is available and the
helicopter is under positive control of atowing director. A
towing director equipped with a whistle should be
positioned to supervise towing.

7.2.5 Helicopter Acceptance. The pilot in command
shall not accept the helicopter for flight until he is assured
that the helicopter is satisfactory for safe flight and
accomplishment of the assigned mission. The major steps
to be taken before acceptance of the helicopter are the
following:

1. Careful examination of the helicopter's recent
discrepancies contained in the Aircraft Discrepancy
Book.

2. Careful examination of discrepancies listed on the
maintenance turnaround and daily cards.

3. A thorough preflight inspection in accordance with
theitemslisted in Preflight Inspection, paragraph 7.2.7.
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4. If a aew change is required while the helicopter is
engaged or engine running, the requirement for a
preflight in accordance with Preflight Inspection,
paragraph 7.2.7, by the relieving crew is waived. The
relieving crew shall inspect the helicopter as
thoroughly as possible under existing conditions.
Additionally, the crew being relieved shall thoroughly
brief the oncoming crew on all aspects of the helicopter
that could influence the conduct of the flight.

5. Crew change with rotor disengaged, No. 1 engine in
accessory drive.

a. Pilots shall pick up checklist under NORMAL
STARTING PROCEDURES, paragraph 7.4 with
Compass system. Console switches — AS
REQUIRED.

b. Complete remainder of checklist.

6. Crew change with rotor engaged, No. 1 engine in
flight position.

a.  Pilots shall pick up checklist under STARTING
NO. 2 ENGINE AND ROTOR ENGAGEMENT,
paragraph 7.6 with N¢/ N, -104 percent.

b. Complete remainder of checklist.

When a crew change is conducted with the rotors
engaged, the landing gear lockpins shall not be installed
unless directed by the pilot. If pins are installed, remove
before flight.

7.2.6 Aircraft Discrepancy Book. The discrepancies
of at least the last 10 flights shall be made available to the
aircrew  for their examination. Any additional
discrepancies should also be brought to their attention in
the form of written notations on appropriate forms.

1 The pilot in command shall ensure that all
applicable inspections have been completed and that
the post-flight documentation is completed and in
accordance with OPNAVINST 3710.7 and 4790.2
series.

2. The pilot in command, when satisfied with the
Aircraft Discrepancy Book, shall sign applicable
portions of the aircraft inspection and acceptance
record (OPNAV Form 4790/141) Part A before flight
and shall complete the necessary postflight sections
upon completion of the postflight inspection.

7.2.7 Preflight inspection. The pilot in command shall

ensure that the preflight inspection is accomplished in
accordance with the following.
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7.2.7.1 General Walk around Inspection.
1. Wheel chocksin place.

2. Number and proper adjustment of tiedowns, if
attached.

3. Fudl, ail, and hydraulic fluid |eakage.

condition and security (NON-ET); gravity fuel caps

4. Port stores and/or stores attachment points for
secure.

5. Intermediate gearbox/tail gearbox oil levels, tail
rotor area, pylon hinge, and disconnect jaw teeth for
wear/excessive grease (if folded).

6. Tail drive shaft covers secured; pressure-fueling cap
secure; check cargo door/tracks (NON-ET) or the
forward air stair passenger door (ET) for security.

7. Fuel, ail, and hydraulic fluid leakage.

8. Starboard stores and/or stores attachment points for
condition and security (NON-ET).

7.2.7.2 Interior Inspection.
1. Battery on.

2. Landing gear handle down; indicators indicate gear
down.

3. Fuel quantity.

4. Tailwhed locking handle locked.

5. Parking brake set and advisory light on.

6. Rotor brake on, pressure up, and caution light on.
7. Battery off.

8. Cockpit windows secure.

9. ASE compartment for hydraulic leaks, security of
control rods, and auxiliary filter indicator.

10. Condition of overhead fuel lines, wires, and tail
rotor cables.

11. Aft cabin/tail cone security; tail rotor cables.
12. Fuel dump valves closed.
7.2.7.3 Left Engine.

1. Pitot cover and intake cover removed.
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2. lceshield and pitot tube airspeed adapter (if installed).
3. Starter for security; bellmouth areafree of FOD

4. Oil tank for leakage, fluid level, and filler cap for
security.

5. Engine mounts for delamination and cracks.
6. Stator vane actuator for alignment/security.

7. Exhaust casing for cracks, dents, hot spots, and
security.

8. Engine door secure; Jhooks/suitcase latch fastened
(if installed).

7.2.7.4 Left Transmission, Rotary Wing Head.

1 Input shaft area for wear/leaks, freedom of
movement.

2. Rotary wing head fairing for condition and security.
3. Damper reservoir for proper level.

4. Rotary wing head self-lube oil reservoirs for proper
level.

5. Antiflapping and droop restrainers for broken
springs.

6. Check Bifilar weights and mount for integrity and
[ubrication.

7. BIM indicatorsfor normal indications.
8. Bladesfor cracks, dents, and bonding separations.

9. Servo cylinders for hydraulic leaks; boot strap
springs (left lateral servo) present.

10. Transmission mounts for cracks and corrosion.
11. Main gearbox ail level.

12. Check lube pump filter and torque pump filter
PDIsfor proper indication.

13. Accessory section, links, and wiring for condi-
tion, leaks, and security.

14. Transmission oil cooler, fan, fan belts, and
brackets for condition, leaks, and security.

15. Aux manifold hydraulic filter for proper
indication.
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15.  Primary/auxiliary reservoir fluid levels.
16. Firebottle for proper pressure.

17. Tail rotor drive shaft housing for condition and
security.

18. Engine and transmission access doors secure.

On main gearboxes modified by DCC 43, a
bypass indicator on the torquemeter pump
filter will pop out giving a visible indication
of impending system bypass (filter clogged).
If the red button pops out, the filter must be
changed. Do not reset the red button without
first changing thefilter.

7.2.7.5. Right Engine.

1. Pitot cover and intake cover removed.

2. lce shield and pitot tube airspeed adapter for
security and proper installation.

3. Starter for security; bellmouth areafor FOD.

4. Qil tank for leakage, proper level, and security of
filler cap.

5. Engine mounts for delamination and cracks.

6. Stator vane actuators for alignment and security.

7. Exhaust casing for cracks, dents, hot spots, and
security.

8. Engine door secure; 3-hooks/suitcase latch fastened.

7.2.7.6 Right Transmission Rotary Wing Head.

1 Input shaft area for wear/leaks, freedom of
movement.

2. Rotor head fairing for condition and security.
3. Damper reservoir for proper level.

4. Rotary wing head self-lube oil reservoirsfor proper
levels.

5. Antiflapping and droop restrainers for broken
springs.
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6. Check hifilar weights and mount for integrity and
[ubrication.

7. BIM indicatorsfor normal indications.
8. Bladesfor cracks, dents, and bonding separations.

9. Servo cylinders for hydraulic leaks, and bootstrap
springs (right lateral servo) present.

10. Transmission mounts for cracks and corrosion.

11. Utility Manifold/Primary Manifold Hydraulic filter
PDIsfor proper indication. (3 inlines, 2 manifolds)

12. No. 2 transmission oil pump filter PDI button.

13. Accessory section, lines, and wiring for condition,
leaks, and security.

14. Transmission oil cooler, fan, fan belt, and brackets
for condition, leaks, and security.

15. Utility reservoir fluid level.
Note
An overfilled utility reservoir may indicate
internal  leakage between the damper
reservoir and the utility system.

16. Fire bottle for proper pressure.

17. Rotary rudder drive shaft housing for condition and
security.

18. Rescue hoist mounts and housing for condition and
security (NON-ET).

19. Engine and transmission access doors secure.

7.2.7.7 Nose Section.

1. Personnel door and towline for security.
2. All protective covers removed.

3. Condition of windows, windshields, and windshield
wipers.

4. Battery connected and shearwired, door secured,
and vents clear.

5. Electronics compartment for security; circuit
breakers/switches (L.F. stores switch off for overland
flights); leaks; door closed, locked, and water tight;
floodlights for condition.
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6. Condition of UHF, OTPI/ADF.

7. Bottom skin for cracks, corrosion, distortion,
and damaged rivets or screws.

8. Condition of radar-altimeter antennas.

7.2.7.8 Right Front of Fuselage.

1. External power receptacle for cleanliness.
2. Heater air intake and heater exhaust clear.

3. Condition and cleanliness of Doppler TACAN and
| FF antennas (NON-ET).

4, Condition and cleanliness of TACAN and IFF
antennas (ET).

5. Fuel, ail, and hydraulic leakage.

7.2.7.9 Right Sponson Area.

1. Tires for cuts, blisters, uneven wear, and proper
inflation.

2. Landing gear system for leaks and loose

connections.

3. Sponson attachment points for loose bolts/missing
hardware/cracks.

4. Sponson panels for security; drain screws installed;
and flotation bags secure.

5. APU exhaust clear, free from obstruction (ET).
6. APU fuel linesfor leaks and loose connectors (ET).
7. Hover light bracket security.

8. Bottom skin for cracks, corrosion, dstortion, and
damaged rivets and screws.

9. Stores and/or stores attachment points for condition
and security (NON-ET).

10. Cargo hook attachment for security and damage,
condition of manual release cable (NON-ET).

7.2.7.10 Right Bottom Hull, Side of Aircraft.

1. Fuel tank sump drainsfor leakage.
2. Fuel tank filter drain for leakage.

3. Access panelsfor security.
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4. Bottom skin for cracks, corrosion, distortion,
and damaged rivets or screws.

5. Cargo door for condition and security of stop,
diderail, and door (NON-ET).

6. Aft passenger door for security and damage (ET).
7. Bladesfor cracks, dents, and tears.
8. UHF/COMM antennafor condition and cleanliness.

9. Pressure-refueling cap for security.

7.2.7.11 Right Side of Tail Cone and Pylon.

1. Tail rotor drive shaft housing for condition and
security.

2. Check cotter pin on rotary rudder pitch control rod
3. Pylon hinge for cracks and security.

4. Intermediate and tail rotor gearboxes, cooling air
intakes and exhaust openings for condition, over-
heating, obstructions, and leakage.

5. LF/ADF loop and sense antennas for security.

6. Stabilizer and static wicks for condition and
security.

7. Skin for cracks, corrosion, distortions, and damaged
rivets/screws.

7.2.7.12 Aft Observation.

1. Helicopter attitude/condition, as observed from
behind.

2. Screened area aft of transmission for FOD.
3. Anticollision light and clearance lights forcondition.
4. Screened area around the tail rotor gearbox

5. Pylon folded — Inspect tail rotor drive pylon
connector jaws for teeth wear/excessive grease.

l.2.7.13 Left Side of Tail Cone and Pylon.

1. Intermediate and tail rotor gearbox and openings for
leakage and obstructions.

2. Rotary rudder head components secure.

3. Rotary rudder blades for dents or cracks and
direction of rotation.
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4. Gust lock removed.

5. Skin for cracks, corrosion, distortions, and damaged
rivets/screws.

6. Pylon spread, lockpins for positive locking and
ratchet stowed.

7.2.7.14 Left Rear of Fuselage.

1. External ac power receptacle for cleanliness (UH-
3H).

2. Bottom skin for cracks, corrosion, distortions, and
damaged rivets/screws.

3. Condition of UHF/COMM and HF antennas
(removed by AFC 418).

4. Top of tail oleo strut for damage; tailwheel bonding
wire for condition.

5. Tailwheel locking pin in place (locked) and cable
for condition.

6. Tailwheel oleo strut for |leaks and proper extension.

7. Tailwheel tire for cuts, blisters, and proper inflation;
ground wire for condition and security.

8. Fuselagefor dentsor tearsin skin.
9. Bladesfor cracks, dents, and tears.

10. Thermal discharge indicator for red seal.

7.2.7.15 Left Bottom Hull.

1. Bottom skin for cracks, corrosion, distortions, and
damaged rivets or screws.

2. Access panelsfor security.
3. Bilgedrain plugs and flapper valves for security.

4. Fuel tank filter drains for leakage.

7.2.7.16 Left Sponson Area.

1. Tires for cuts, blisters, uneven wear, and proper
inflation.

2. Landing gear system for leaks and loose
connections.
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3. Sponson attachment points for loose bolts, missing
hardware, cracks.

4. Sponson panels for security, drain screws installed,
flotation bags, and hover light.

5. Cargo hook attachment for condition, damage, and
security of cable; gap on manual release cable one-
eighth inch or greater in sight gate on hook body after
pilot completes foot plunger release, and condition of
hook rubber bumper pad.

7.2.7.17 Left Front of Fuselage.

1. Bottom skin for cracks, corrosion, distortion, and
damaged rivets or screws.

2. Doppler, TACAN, IFF, and VHF antennas for
condition and cleanliness.

3. Fuel filler caps for security.

4. Fuel, ail, and hydraulic leakage.

7.2.7.18 Cabin Interior.

1. NATOPS manual, fire extinguisher, and first aid
kitsinstalled/current.

2. Gyrotilt table secure/bonding strap.
3. Emergency air bottle, charged (2,500 to 3,000 psi).

4. ASE compartment for hydraulic leaks, security of
control rods, and auxiliary filter indicator.

5. Cabin escape hatches/windows secure.

6. HEELS (AFC 417) secure, and pressto-test
switches checked (NON-ET).

7. Transmission areafor leaks.

8. Aft cabin for security of SAR/survival gear,
€l ectronic equipment, and gear stowage.

9. Condition of overhead fuel lines, wires, and tail
rotor cables.

10. Condition of ET seats, MATA troop seats,
interior executive package. (ET)

11. Tail cone for rudder cables/bellcrank condition
and corrosion.
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7.3 BATTERY/DC EXTERNAL POWER START
NO. 1 ENGINE

1. Circuit breakers and switches- CHECKED.
2. Fuel dump switches- OFF.

3. Brakesand tailwheel - LOCKED.

4. Beeper trim switch- ON.

5. Ignition switches - NORMAL.

6. HEELS switch— ARMED (NON-ET).

7. Manual throttles and speed selectors - FREE AND
OFF.

8. Emergency start switches — OFF.

9. Rotor brake - CHECKED (320 psi minimum).

WARNING

The rotor brake will not prevent rotor
movement with the No. 1 engine in flight
position above ground idle or with the No. 2
engine above ground idle. Personnel injury
and/or helicopter damage may occur as a
result of inadvertent rotor engagement.

If low rotor brake pressure requires
recycling manual rotor brake with blades
folded, personnel should be placed on either
side of the helicopter holding the blades in
order to prevent shifting of head while the
manual rotor brakeis off.

10. No. 1 firewall valve - OPEN.

11. Start mode switch - MANUAL (Norma for 28
VDC external power).

B 12. Battery switch— ON.

7-7

NAVAIR 01-230HLH-1

13. DC External Power Connected— As Required.

Maximum continuous/peak current, for 28-
vdc external power is 300/750 Amps. When
28VDC power is applied to the EXT
POWER 28 VOLTS DC receptacle, al dc
buses, certain necessary ac instruments, and
the fire detector system are automatically
energized. The EXT PWR switch does not
control 28-vdc power.

Note

Momentarily cycling the battery switch
will verify DC EXT Power is properly
applied to the aircraft.

14. Landing gear - CHECK.

15. Fire warning, caution, and advisory panels -
CHECK.

16. Accessory drive switch- FORWARD, LIGHT
ON.

17. No. lengine- START.

To start the engine, hold the speed selector at
SHUTOFF and momentarily press the starter button.
When the engine has accelerated to 14-percent Ny (19
percent with external dc power), Ts below 100 °C, and
positive indication of oil pressure is noted, advance the
speed selector to the idle detent.

a ENG ST switch - DEPRESS AS NECESSARY
TO CONTROL Ts. When engine light-off is
evident, press the ENG ST switch on the cyclic
stick grip. Hold the switch pressed as necessary
until T5 stabilizes.

Note

Compressor stalls may occur if Ngyis allowed
to decelerate.

18. At 45-percent Ng, starter - DISENGAGE AS
REQUIRED.

Disengage starter by pulling down on the speed
selector lever.

19. All gauges— CHECK.
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20. Speed selector - 104-percent Ny,

21. Generator switches- ON.

22, Lights- ASREQUIRED.

23. Blade panel, hoist, crew ICS - CHECK.
Note

The normal light indications on the blade
fold panel when the blades are folded are
safety valve warning light, control lockpins
advance light, and blades folded light. When
the blades are spread, normal light
indications are blade spread light and flight
position light on. Abnormal indications must
be noted or corrected, as appropriate.

24. No. 1 overspeed system - CHECK.
a. An overspeed may be simulated with the No. 1
engine in accessory drive by advancing the No. 1
speed selector to achieve approximately 108-
percent N¢. The N¢ will then begin to cycle about
+2-percent Ns.

b. Retard the No. 1 speed selector to 104-percent
Nt.

| 25. DCExternal Power — Disconnect As Required.
26. Anti-ice- CHECK.
27. Fuel quantity - CHECK.

28. Compass system, console switches - AS
REQUIRED.

29. RAD ALT, BAR ALT, RAWS - SET AND
TEST.

30. Start mode switch- NORMAL.

31. Servo sensor - CHECK (only required the first
flight of the day).

a  Servo switch- AUX OFF.

If auxiliary servo pressure drops, the primary servo
sensor is malfunctioning.

Note

Proceed with systems checklist.
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7.4 NORMAL STARTING PROCEDURES

The No. 1 engine is started first to provide power for
accessory drive section. The No. 1 engine may be started
using either ac or dc external power, APU (ET) or if
neither is available, by using the battery. After the No. 1
engine is started and run up above generator cut-in speed,
generator power can be used to start the No. 2 engine. A
fireguard shall be standing by when starting engines.

1. Circuit breakers and switches - CHECK.
2. Fuel dump switches- OFF.
3. Brakesand tailwheel - LOCKED.

4. External power - CONNECTED.

WARNING

(ET) The APU is intended for ground
operations only (minimal lighting,
instrumentation, and air conditioner operation).
It does not have a fire warning or suppression
system and therefore should not be used in
flight.

Note
On the executive transport helicopters (ET),
the BRIGHT/DIM switch onthe CABIN
LIGHTS pandl should remain in the DIM
position while operating on external power.
On executive transport helicopters, if the APU
is used instead of external power; omit steps 4
and 6.
5. APU % START (ET).
a APU ON switch% ON.
(1) FUEL PUMPON light¥s ON.

(2) STARTER ON light % ON (OFF after
starter drops out).

(3) OIL TEMPHI light¥s OFF.

(4) APU FAIL light % OFF.
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(5) APU ON light % ON. 10. Anti-ice switch - ASREQUIRED.

b. APU generator switch % RESET THEN ON Note
(after APU engine comes to operating speed).
No. 1 engine anti-ice switch on (below 10

(1) GEN FAIL light% OFF. °C OAT if visible moisture is present).

(2) GEN ON light% ON. 11. Ignition switches- NORMAL.

a  Cabin heater/air-conditioner (ET) — On as 12.  HEELS switch— ARMED (NON-ET).

Desired.
13. Accessory drive switch - FORWARD, LIGHT
Note ON.

If the No. 1 or No. 2 engine/inlet anti-ice 14. Manua throttles and speed selectors — FREE
switches are in the ON position, the air- AND OFF.

conditioner will not operate.

15. Emergency start switches. — OFF.
a HEATER/AIR COND SELECTOR 3% AS

REQUIRED. 16. Rotor brake - CHECKED (320 ps minimum).
b. CABINAIRTEMPERATURE % AS
REQUIRED.
WARNING

6. External power switch- RESET, THEN ON.
7. Landing gear - CHECK. The rotor brake will not prevent rotor
movement with the No. 1 engine in flight
a Indicators- DOWN. position above ground idle or with the No. 2
engine above ground idle. Personnel injury
b. Landing gear actuating lever - DOWN. and/or helicopter damage may occur as a

result of inadvertent rotor engagement.
¢. Landing gear warning light - PRESSTO TEST.

d. Emergency landing gear extension handle -
DOWN, FORE, AND AFT; AND SHEAR-

WIRED.
e. Emergency landing gear release lever — AFT If low rotor brake pressure requires
AND SHEARWIRED. recycling manual rotor brake with blades
folded, personnel should be placed on either
8. Start mode switch - AS REQUIRED. side of the helicopter, holding the blades in
order to prevent shifting of head while the
9. Blade panel, hoist, beeper trim, and crew ICS manual rotor brakeis off.
CHECK. ] ) _ )
17. Fire warning, caution, and advisory panels —
The normal light indications on the blade 18.  No. 1firewall valve— OPEN.
fold panel when the blades are folded are .
safety valve warning light, control lockpins 19.  Fuel quantity - TEST.
advance light, and blades folded light. When
the blades are spread, norma light Depress fuel gauge test button. Verify all fuel gauges
indications are blade spread light and flight drop to zero and then return to original position when the
position light on. Abnormal indications must button is rel eased.

be noted or corrected, as appropriate.
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20. Battery switch- ON.

Failure to have battery switch on with No. 1
engine running and blades folded may result
in damage to the swashplate and rotary wing
head with inadvertent loss of external
power.

21. Lights- ASREQUIRED.
22. No. 1engine- START.

To start the No. 1 engine, hold the speed selector
SHUTOFF position and momentarily depress the starter
button. As the engine accelerates to 19-percent Ny, Ts is
below 100 °C, and positive indication of oil pressure is
noted, turn boost pumps ON and advance the speed
selector to GRD IDLE. When the engine lights off and
accelerates to about 45-percent Ng and the normal start
mode is being used, the current sensitive holding coil in
the automatic dropout relay automatically cuts off
electrical power to the starter, the ignition systems, and the
auxiliary start fuel shutoff valve switch. Do not pull down
on the speed selector since this will cut out the starter. If
start is aborted inadvertently, return speed selector to
SHUTOFF. Norma starts are characterized by 700 to 750
°C Ts in 3 seconds. (Use of ENG ST switch will ad in
limiting excessive Ts.) Abort start if Ts reaches 840 °C.
Power turbine overtemperature during start is F is in

excess of 950 °C.

Power turbine inlet temperature (Ts) should
be less than 100 °C before advancing the
engine speed selector to GRD IDLE. If
engine light-off does not occur within 10
seconds after the engine speed selector has
been advanced to GRD IDLE, abort the start
by pulling the speed selector down and
returning it to SHUTOFF. Move the boost
pump switches to OFF. Do not operate
starter continuously for more than 30
seconds except in an emergency. Do not
attempt more than three starts in any 30-
minute period. In the event of starter
hangup, comply with procedures in Part V.
Before attempting another start, allow the
engine to stop rotating and wait 3 minutes
for fuel to drain from the manifolds,
combustion chambers, and exhaust hood
before repeating starting procedures. The
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starter should be capable of motoring the
engine to 19-percent Ng. Failure to do so
may result in hot starts. If power turbine
inlet temperature (Ts) rises abnormally or
reaches 840 °C, immediately shut down the
engine. If Ts continues to rise above 840 °C,
note time above 840 °C and indicated
maximum temperature. If engine fire
follows, as may be indicated by a
continuous temperature in excess of 300 °C,
engage the starter without ignition and
motor it until the temperature drops to
acceptable limits. Refer to Pat V,
POSTSHUTDOWN ENGINE FIRE.

23. All gauges- CHECKED.

Upon initial indication of alack of accessory
drive when operating in accessory, the
engine should be shut down immediately
and not restarted. Continued operation could
cause severe damage to the man
transmission. Lack of accessory drive is
indicated by the loss of hydraulic (primary,
auxiliary, and utility) pressure, and
transmission oil pressure.

24. Boost pumps - OFF.
Note

Boost pumps should be off to check for
engine flameout because of possible air leak
in a fud line. If airframe fuel filters have
been changed just before the flight, the
boost pumps should be left on for about 1
minute after starting engine to purge air
from fuel lines, to preclude engine flameout.

25. Speed selector - 104-percent Ny

26. Generators - ON.

27. APU -. SECURE (UH-3H Executive Transport).
a. APU generator switch— OFF.

b. APU ON switch— OFF.
c. If APU used, omit step 29.
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P28 No1l. Overspeed System - CHECK
a. On aircraft modified by AFC 399, an overspeed
may be simulated with the No. 1 engine in
accessory drive by advancing the No. 1 speed
selector to achieve approximately 108-percent Nf.
The Nf will then begin to cycle about +2-percent
Nf.

29. External power - DISCONNECTED.

(Initiate checklist here for crew change with rotor
disengaged, No. 1 enginein accessory drive.)

30. Compass system. Console switches - AS RE-
QUIRED. (On arcraft with the A/A24G-39 AHRS, set the
latitude and hemisphere switches to the local |atitude.)
3L RADALT,BARALT,RAWS- SET AND TEST.

32.  Servo sensor - CHECK (only required the first flight
of the day).

a.  Bladesspread.
(1)  Safety switch- OPEN.
) Blade fold MASTER switch - ON.
(3)  Servo switch- AUX OFF, ON.

If servo pressure drops, the primary servo sensor is
mafunctioning.

(4  Safety Switch- CLOSED.

(5 Blade fold MASTER switch— OFF.
b. Bladesfolded.

(1)  Servo switch- AUX OFF, ON.

If servo pressure drops, the primary servo sensor is

malfunctioning.

Operating time in accessory drive should not
exceed 30 minutes. With rotors disengaged,
the oil cooler blower does not operate and a
rapid rise in main gearbox oil temperature to
abovetheredlineis possible.
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7.5 SYSTEMS CHECKLIST
1. Areaclear - CHECKED.

2. Blades- SPREAD.

The primary servo is not normally
pressurized when the blades are folded but
will pressurize if al electrica power to the
helicopter is lost or secured, or if an open
circuit develops in the safety valve switch.
Pressurization of the primary servo when the
blades are folded will put undue stress on
control linkages and may damage the
control lockpins.

Note

Spread/fold power will not be available
if the No. 2 engine fuel firewall valve
switch isopen.
The ASE should be off during blade
§preading to prevent inadvertent control
inputs.

a SAFETY VALVE switch- OPEN.

b. Bladefold MASTER switch— ON.
(1) Fold power indicator light — ON.
(2) No. 1 blade position light — ON.

c. BLADESFOLD-SPREAD switch— SPREAD.
(1) BLADESFOLDED light - OFF.
When first blade moves.
(2) Control lockpins advance light - OFF.
When pins are disengaged.
(3) BLADES spread light - ON.

d. SAFETY VALVE switch- CLOSED.
(1) SAFETY VALVE warning light - OFF.
(2) Fold power indicator light - OFF.

(3) Primary servo hydraulic pressure - 1,500
PSl.
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3.

e. Rotor brake - 320 PSI MINIMUM.

f. Bladefold MASTER switch- OFF.
(1) No. 1 blade position light - OFF.
(2) Flight position light - ON.

g. BLADESFOLD-SPREAD switch - OFF.

h. Lightsand servo pressure - CHECKED.

Check with ground crewman to be sure that
blades are in proper spread position and that
the blade lockpins are securing the blades in
place.

Hoist, hoist ICS, HEELS, and IBIS (NON-ET) -

CHECKED.

4. Flotation gear - CHECKED.

5.

6.

a.  Arming switch - OFF.

b. Rotary selector test switch—L1, L2, R1, and
R2.

¢. Indicating light - ON, IN EACH POSITION.
d. Rotary selector test switch - OFF.

Head check - ASREQUIRED.

WARNING

Personnel injury may occur if controls are
moved without knowledge of the man on the
rotor head.

Servos - CHECKED.

a.  Auxiliary and primary servo hydraulic pressure
indicators - NORMAL RANGE.

b. Flight control servo switch- PRI OFF.
Primary servo pressure indicator should indicate a
drop to zero and caution light should go on.

c. Trim release button (on cyclic stick) -
DEPRESS.
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Collective pitch lever - ACTUATE FULL UP.

d. Actuate cyclic stick from one extreme to the
other in lateral, then fore-and-aft directions. Repeat
cyclic stick movements with coll ective down.

e. Flight control servo switch - ON.
f.  Flight control servo switch- AUX OFF.

Auxiliary servo hydraulic pressure indicator should
indicate a drop to zero and caution light should go
on.

Note

When turning auxiliary servo off, note that
stick jump does not exceed one-eighth of an
inch in cyclic and one-sixteenth of an inch
in rudder and collective to be sure of proper
rigging of auxiliary servo pilot valve
Collective should be at midposition
(approximately 4 inches off bottom stop)
and rotary rudder pedals positioned right
peda slightly forward of left when making
this check. If excessive reactions are
encountered, repeat the check when
hydraulic temperatures are normal (about 12
to 15 minutes).

g. Trimrelease button (on cyclic stick) - PRESS.

Collective pitch lever - ACTUATE FULL UP.

Actuate cyclic stick from one extreme to the other
in lateral, then fore-and-aft directions. Repeat
cyclic stick movements with collective down.

h. Press left rudder pedal and lift collective to full-
up position. Note left rudder peda rearward
movement of about 2 inches because of collective
to yaw coupling. Press right rudder pedal and lower
collective to full-down position. Note right rudder
pedal rearward movement of about 2 inches
because of collective to yaw coupling.

Note

Full actuation of flight controls can
be made in any one direction in 1
second with no evidence of binding.
Should binding in the controls be
encountered, maintain that control
position where the binding occurred
until the system can be checked by
mai ntenance personnel.
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7.

If cyclic drives excessively during
collective/pedal  checks, primary
servos could beincorrectly timed.

i.  Flight control servo switch - ON.

Auxiliary servo hydraulic pressure indicator should
indicate normal pressure, and caution light should
go off.

Basic ASE - CHECKED.
a. Initial warmup timeis 3 minutes +30 seconds.
b. ASE-ENGAGE

c. Hover indicator - A MODE(NON-ET) or flight
director (ET) A MODE.

d. CG TRIM - Move CG TRIM knob and note
that the pitch bar on the hover indicator (NON-ET)
or flight drector (ET) can be moved full travel in
each extreme and follows movement of trim knob.
Reposition pitch bar to center, cyclic stick centered.

e. Pitch and roll valve check - Move cyclic stick
to forward left quadrant. Recenter the cyclic and
note that the pitch bar precedes the roll bar to the
center. Repeat step to aft right quadrant. Normal
deflection of the pitch bar with cg bar centered
should be 2-1/2 #I/2 divisions. In each case,
observe that the pitch bar precedes the roll bar to
the center of the hover indicator (NON ET) or flight
director (ET). This assures proper operation of the
dual-channel lag amplifier.

f.  Yawtrim - CHECK PROPORTIONAL BAND.

Raise collective to midposition and position pedals
left pedal slightly forward of right. Slowly turn yaw
trim knob. At initid movement of pedals, note
point on hover indicator (UH-3H) or flight director
(UH-3H Executive Transport) at which pedals start
to move. This should be between 3/4 and 11/2
divisions from center. Press either pedal switch and
observe that the yaw piper returnsto center. Repeat
for opposite rudder and note that the breakout
should be approximately equal in both directions.

Note
If the above check is unsatisfactory,
repeat the check when hydraulic
temperatures are normal (about 12 to 15
minutes).

g. ASE engage/disengage check.
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WARNING

Use of the hardover switches on the ASE
channel monitor panel shall not be made
with the blades folded to preclude damage to
the rotary wing and control linkages. In
addition, ASE hardovers shall not be in-
duced in flight. Repeated use of the
hardover switches may cause ASE valve
failure. If an induced hardover should cause
an ASE valve failure, a hydraulic hardover
may occur and can be eliminated only by
securing of the auxiliary servo hydraulic
system.

() ASE, BAR ALT, CPLR, and HOVER
TRIM engage buttons (CYC CPLR switch must
bein DOPP to engage hover trim) - PRESS.

(2) Pilot CPLR, BAR ALT, and ASE release
buttons (collective, cyclic stick) - PRESS
INDIVDUALLY AND IN ORDER. Check that
all release buttons function and all engage
button lights go off.

(3 ASE, BAR ALT, CPLR, and HOVER
TRIM engage buttons- PRESS.

(4) Copilot CPLR, BAR ALT, and ASE
release buttons (collective, cyclic stick ) -
PRESS INDIVIDUALLY AND IN ORDER.
Check that all release buttons function and all
engage button lights go off.

8. Coupler/Doppler checks (if desired) (NON-ET).

a Altitude channel test.

(1) Radar atimeters- ON AND RELIABLE.
(2) Collective friction- OFF.

(3) ALTITUDE set knob- 100 FEET.

(4) Altitude coupler switch- RAD ALT.

(5) ASE and CPLR buttons - DEPRESS; CHECK
FOR COLLECTIVERISE.
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(6) Altitude coupler switch — WHEN COLLECTIVE
STARTS TO RISE, SWITCH TO VA.
COLLECTIVE SHOULD CONTINUE TO RISE IN
EACH POSITION. (On helicopters with AFC 396,
disregard mention of CABLE ALT position.)

(7) Collective pitch lever - UP.

(8) CPLR REL and BAR REL buttons -DEPRESS;
CHECK VERT POINTER NULL £3/4DIVISIONS.

(9) ALTITUDE set knob- ZERO.
(10) SPEED set knob - 100 KNOTS.

(11) CPLR button - DEPRESS, CHECK FOR
COLLECTIVE DRORP.

(12) Altitude coupler switch -  WHEN
COLLECTIVE STARTS TO DROP, SWITCH TO
VA, THEN RAD ALT. COLLECTIVE SHOULD
CONTINUE TO DROP IN EACH POSITION.

(13) Collective pitch lever - DOWN.

(14 CPLR REL and BAR REL buttons -
DEPRESS, CHECK VERTICAL POINTER NULL
+3/4 DIVISION.

(150 BAR OFF button - DEPRESS.

b. VA/Doppler Vi, Vg, and V, nulls.

(1) Doppler - STBY.

(2) METER SELECTOR knob- CPLR.
(3) Hover indicator - A MODE.

(4) CYC CPLR switch- OFF.

(5) ASE - ENGAGED.

(6) SPEED set knob - CENTER HORIZONTAL
BAR (x2 knots on knob).

(7) DRIFT set knob - CENTER VERTICAL BAR
(between D and T on knob).

(8) Hover indicator vertical pointer - 1 /4
divisions up.

(9) Altitude coupler switch- RAD ALT.
(100 CPLR-ENGAGED.

(1) Hover indicator pointer - 0 +1/4 division.
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Note

The accelerometer nulls cannot be checked
adequately aboard ship because of the
accelerations generated by ship movement.
When setting nulls aboard ship, center
DRIFT and SPEED knobs as approximate
settings during first hover. Speed and drift
settings can be effectively nulled during a
cyclic coupled hover. With the meter
selector switch in coupler, monitor A mode
to center both bars with the speed and drift
pots while the copilot monitors aircraft
hover stability.

Hover trim check - IF DESIRED.
(1) ASE,BARALT, coupler - ENGAGE.
(2) CYC CPLR switch- DOPP.

(3) HOVER TRIM - ENGAGE.

(4) Crewman at the aft station - REPORT RED
LIGHT ON.

(5 Pilot - RELAY INFORMATION TO
CREWMAN TO ALLOW HIM TO CENTER
BARS ON HOVER INDICATOR WITH HIS
PITCH AND ROLL BIASKNOBS.

(6) Crewman - MOVE CONTROL STICK
FORWARD.

(7) Pilot - CHECK THAT HORIZONTAL BAR
MOVES UP AND THAT CYCLIC STICK BEEPS
FORWARD.

(8) Repeat steps (6) and (7) for back, right, and
left.

(9 CYC CPLR switch - OFF, CHECK THAT
HOVER TRIM LIGHT ON ASE PANEL GOES
OFF.

. Cyclic channel tests.

(1) Pilot hover indicator - D MODE.

(2) Copilot hover indicator - A MODE.

(3) Doppler selector switch- TEST.

(4) CYC CPLR switch- DOPP.

(5) Pilot hover indicator - 1 TO 1-1/2 DIVISIONS
UP AND RIGHT, VERTICAL POINTER 11/2 TO
2-1/2DIVISIONS UP.
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(6) Copilot hover indicator - 2-1/2 TO 31/2
DIVISONS UP AND RIGHT, VERTICAL
POINTER 3 TO 3-1/2 DIVISIONS DOWN
FROM Vz NULL.

Step 11 of accelerometer nulls.

(7) Groundspeed indicator - 17 £2 KNOTS
and 225° £5°.

(8) Cydlic stick - CHECK BEEPING FORWARD
AND RIGHT.

(9) Doppler selector switch- RESET TO STBY.
(10) Hover indicators- RESET.
(1) METER SELECTOR knob- ASE.

(12) ASE-OFF.

9. TACNAYV equipment check (if desired).

10. Cargo hook releases- CHECKED (as desired) (NON-
ET).

a. Crewman should check for activation of cargo hook
release for both pilot and copilot electrical release
button.

b. Check for activation of cargo hook release for pilot
manual release foot plunger.

If foot plunger does not return to the full up
position after manual activation, subsequent
inadvertent release of an external load is
possible.

7.6 STARTING NO. 2 ENGINE AND ROTOR

ENGAGEMENT
1. Start mode switch- NORMAL.
2. Fuel panel - No. 2 FIREWALL VALVE OPEN.
3. Rotor brake - ON.
4, Anti-ice switch- ASREQUIRED.
Note

No. 2 engine anti-ice switch on (below 10
°C OAT if visible moistureis present).
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5. No. 2 engine- START.
Note

Engine start limitations are the same as No.
1engine.

6. All gauges- CHECKED.

7. Boost pumps- OFF.

8 ASE-OFF.

9. Shoulder harness (all stations) - LOCKED.
10. Collective- MINIMUM.

Copilot monitor until taxi.

11. Areaclear, engage signal - CHECK.

WARNING

Before rotor engagement, be sure personnel
are clear of the rotary wing and the rotary
rudder blades. For ground clearances, see
Figure 3-10.

12. Rotor - ENGAGE.

Advance No. 2 speed selector for a 2percent Ng in-
crease, place rotor brake in detent, checks rotor brake
pressure zero, caution light off, and ensure that Ny and
N, are advancing together. Maintain torque values
between 40 and 60 percent. Antiflapping restrainers
should release at about 25- to 30-percent N,. Droop
stops should release at about 65- to 75-percent N, .

The rotors should not be engaged in winds
above 45 knots because of excessive rotary
wing blade flapping. When engaging the
rotor in high or gusty winds, the rotor should
be accelerated as rapidly as possible without
exceeding torque limits of 60 percent. Refer
to FIG. 8-1 for Engagement Wind Limits

13. Cyclic dtick - CHECK RESPONSE AT 100
PERCENT.
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Actuate cyclic stick a slight amount in al directions
and cheek for proper response by observing tip-path
plane of rotary wing blades.

14. No. 2 engineflat pitch- CHECKED.

Normally power turbine speed (Nj) is 108 to 1125
percent for single engine with maximum travel on the
speed selector. Normal deterioration of engine
performance may result in flat pitch readings below
108-percent Ny. If this flat pitch is the result of norma
deterioration of engine performance, the engine may be
accepted for flight provided the reading is not below
105-percent N;. If the pilot is unable to determine that
a reading between 105 and 108 percent is the result of
normal deterioration of engine performance, the engine
shall be checked for serious fuel control malfunction
before flight.

Note

With AFC 399 and Nr above 104 percent,
No. 1 engine will sense an overspeed
condition and drop to 60- to 70-percent N.

15. No. 1 speed selector - GRD IDLE.

If the generator caution lights and/or tail
takeoff caution light go on when the No. 1
engine is retarded to ground idle, do not
switch from ACCESS DR to FLIGHT.
Immediately return the No. 1 speed selector
to 104-percent N¢ and go through a normal
shutdown. This condition indicates a
possible failure of the tail takeoff
freewheeling unit. Under these conditions,
loss of No. 1 engine will result in loss of all
accessories.

Before switching accessory drive switch to
FLIGHT, a verba chalenge and reply
exchange shall be made between the pilots
to be sure the No. 1 engine is at GRD IDLE
and No. 2 engine is at 102-percent Nf/Nr or
above. Selecting FLIGHT when No. 1
engine N is greater than No. 2 engine N¢ can
damage main gearbox because of suddenly
applied loading.
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16. Accessory drive switch - AFT, ACCESSORY
DRIVE AND BLADE PANEL LIGHTS OFF.

- After placing the accessory drive switch to
the aft position, if the accessory drive light
remains on or there is any other indication
that the transmission did not actually shift to
the flight mode, return the accessory drive
switch to the forward position before moving
the No. 1 engine speed selector from the
GRD IDLE position.

- If the input freewheeling unit fails to engage
despite positive indications of a successful
shift from accessory drive to flight position,
the accessory drive switch should be returned
to the accessory drive position, and a hormal
shutdown performed.

- Lack of electrical overspeed protection may
result in destructive overspeed in the event of
a flex drive shaft failure while on the deck
with the main gearbox accessory drive switch
intheflight position.

- Rapid movement of No. 1 Speed selector to
the maximum position can cause premature
Failure/damage to the main gearbox No. 1
freewheeling unit. Gradually bring the No. 1
engine N; up to approximately 90 to 95
percent, pause momentarily, then smoothly
marry No. 1 N¢ to N, without any "clunking"
of the input freewheeling unit or Nj
overshoot. If "clunking" or overshoot does
occur during normal engagement of the No. 1
engine, it may indicate a worn freewheeling
unit that should be further investigated.

- On helicopters modified by AFC 401, if the
speed selectors are in the proper position (No.
1 - GRD IDLE, No. 2 - 102-percent N or
above) but the linear actuator will not transfer
from accessory drive to flight, you can
bypass the speed selector microswitches by
placing the accessory drive override switch to
OVRD. Sdlecting OVRD when No. 1 engine
N; is greater than No. 2 engine N; can
damage main gearbox because of suddenly
applied loading. A verbal challenge and reply
exchange shall be made between the pilots to
be sure the No. 1 engine is at GRD IDLE and
No. 2 engine is at 102-percent N; prior to
selecting OVRD. The accessory drive light
will remain on 6 to 7 seconds after selecting
OVRD.
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17. No. 1 engineflat pitch- CHECKED.
a.  No. 1 speed selector - MAXIMUM.

b. No. 2 speed selector - 100-percent N¢, ZERO
TORQUE.

18. N;and N,- 104 PERCENT.

(Initiate checklist here for crew change with rotor
engaged).

19. NAVAIDs- CHECKED.
20. Landing gear lockpins/safety pins- SIGHTED.
21. HEEDSbottle- ON.

22. VLEA control dia (helicopters modified by AFC
407) - SET.

7.7 TAXIING

WARNING

The tip-path height forward of the helicopter
must be monitored to prevent endangering
taxi directors and line personnel.

7.7.1 Taxiing Procedure. Taxiing is a coordinated
maneuver utilizing collective to control taxi speed and
rotary rudder thrust to control heading. In addition, the toe
brakes are utilized for slowing/stopping the aircraft. The
toe brakes shall only be applied with collective in the full-
down position. Cyclic is normally displaced dlightly
forward and into the wind.

All ground taxiing in congested areas shall be done
under positive control of a qualified taxi director. Use his
signals as an aid; however, remember that the pilot and not
the lineman isresponsible for the saf ety of the helicopter.

The copilot shall give the lineman the pull-chocks
sign. The pilot and copilot shall then check their respective
sides of the helicopter for removal of chocks, tiedowns,
obstructions, and loose gear. The copilot shall report his
side clear, and the pilot shall acknowledge and report his
side clear. All stations should report shoulder harness
locked. The copilot shall monitor the collective while the
pilot unlocks the tailwheel .

7.7.1.1 Taxi Checklist.
1. Area- CLEAR.
2. Lights- ASREQUIRED.
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Chocks/tiedowns - REMOVED.

4. Tailwheel locking handle - UNLOCKED.

5. Shoulder harness (all stations) - LOCKED.

6.

7.

8.

WARNING

The crew chief’s seat is not a crashworthy
seat. Do not occupy this seat during takeoff
or landing.

Parking brake - OFF.

Brakes — CHECKED.

WARNING

If the wheelbrakes bind or lock up, or
helicopter is inadvertently taxied into a hole
or obstruction, the nose will pitch down and
an immediate lift-off may be required to
prevent damage to the helicopter. During all
phases of ground taxi, pilots must be
constantly alert for the necessity of lift-off
and all occupants must remain securely
strapped in until cleared to leave their seats
by the pilot.

Tailwheel - CHECKED.

Do not place tailwheel lock handle to
LOCKED during ground turns. Helicopter
must be rolling in a relatively straight line
when tailwheel is LOCKED to prevent
shearing of lockpin.

Note

To alow the tailwheel lockpin to release, do
this:

a. Allow helicopter to taxi forward a few
feet to relieve possible binding of the
lockpin because of tailwheel tire side
loading.
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b. Exert rotary rudder pedal pressure
(normally left) in varying amounts to
balance inherent torque that may prohibit
disengagement of tail-wheel lockpin during
step 4.

Use rotary rudder pedals cautiously to prevent
swerving. Maintain 104-percent N, so that an immediate
takeoff can be accomplished if a crosswind should tilt
helicopter. When taxiing crosswind, hold cyclic stick

dlightly into wind.

Taxi speed is controlled with coordinated
use of cyclic, collective, and toe brakes.
Rapid application of excessive aft cyclic
without enough load on the rotor system
may cause the retreating blade to strike the
tail cone.

9. RMI/BDHIs/wet compass— CHECK.
10. Turn-dip-Indicator — CHECK.

7.7.2 Air Taxiing. Air taxiing should not be used in the
vicinity of parked aircraft or debris that will be displaced
by rotor wash. Extreme care shall be taken when air
taxiing. The pilot, copilot, and crewvman shall act as
vigilant lookouts. Taxiing altitude shall be high enough to
clear all obstructions and to prevent dust, dirt, and debris
from blowing into the helicopter.

7.8 PRETAKEOFF

1. Radar and barometric dtimeters, VGI - TEST, SET,
AND CHECKED.

2. N, - 104 PERCENT ASREQUIRED.
3. OAT - CHECKED.
Check OAT and turn on pitot heat if required. Engine

anti-ice switches on at 10 °C OAT or below if visible
moistureis present.

WARNING

If windshield anti-ice is to be used, the
LOW position should be selected before
selecting  NORMAL. Personnel in the
vicinity of the helicopter should be warned
of a possible missile hazard in case of
damaged or arcing heating elements.
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4. Boost pumps - ASREQUIRED.
5. Rotor brake - CHECKED.

Rotor brake handle is in detent, the rotor brake caution
light is off, and that rotor brake pressureisO psi.

6. Instruments/warning lights- NORMAL/ CHECK.
7. Lights- ASREQUIRED.

7.9 TAKEOFF CHECKLIST

The crew of the helicopter must maintain
constant vigilance outside of the cockpit to
avoid the possibility of striking another
aircraft or other obstacles.

1. Chock/tiedowns - REMOVED.
2. Shoulder harness- LOCKED.

3. Doppler/taca'TACNAV - AS REQUIRED (NON-
ET).

4. ASE/BARALT - ENGAGE/AS REQUIRED.
5. Lights- ASREQUIRED.
6. Emergency start - ON.
7. Tailwhedl - LOCKED.
8. Brakes- ASREQUIRED.
9. Crew - READY FOR TAKEOFF.
a  Heed bottles- ON.
b. VLEA control dials- SET.

7.9.1 Takeoff Procedures. Because of the versatility
of the helicopter and its ability to takeoff from small areas,
the governing factors in the type of takeoff to be used are
gross weight, density altitude, wind velocity and direction,
and size and condition of the takeoff area. The following
paragraphs describe the types of takeoff to be made under
various conditions. The normal vertical takeoff is the most
common type of takeoff and should be used whenever
possible. Normal vertical takeoffs can be made at moderate
atitudes and with normal gross weight, as shown in
Chapter 21. This type of takeoff provides a high safety
factor, as the helicopter is lifted vertically to a height of 15
feet where flight and engine instruments and controls may
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be checked for normal operation before continuing flight.
At high altitudes, when a vertical takeoff can be made but
hovering out of ground effect is not possible, the helicopter
may be accelerated forward in level flight with the wheels
clear of the ground until climbing airspeed is obtained.
Conditions requiring an accelerating run in level flight are
shown in Chapter 21. Maximum performance takeoffs
permit the helicopter to take off from restricted areas under
high gross weight and high-altitude conditions. Maximum
performance takeoffs are used to accelerate the helicopter
from a standing position on the ground without hovering
into forward flight with a concurrent climb. Running
takeoffs are used under certain conditions of high gross
weight and high-density altitude where there may not be
enough power developed by the engines and lift developed
by the rotary wing blades for a vertical takeoff. Conditions
reguiring arunning takeoff are shown in Chapter 21.

WARNING

(ET) The APU is intended for ground
operations only (minima lighting,
instrumentation, and air conditioner
operation). It does not have a fire
warning or suppression system and
therefore should not be used in flight.

7.9.1.1 Normal Vertical Takeoff. After the helicopter
has been taxied to the takeoff spot and headed into the
wind, the takeoff checklist shall be completed including a
request for takeoff clearance.

Set pilot hover indicator (NON-ET) or flight director
(ET) to A mode (D mode in instrument conditions), check
collective pitch lever at minimum pitch setting, set engine
speed selectors, and increase collective pitch steadily as
helicopter leaves the ground.

Rise vertically to about 15 feet as indicated by the
radar altimeter, maintaining hover altitude and steady
position with cyclic stick. Check all engine and flight
instruments and check for clear area before transition to
forward flight.

7.9.1.2 Running Takeoffs. Running takeoffs should
never be attempted over rough terrain. Under conditions
requiring a running takeoff, it is necessary to increase lift
through forward motion before becoming airborne. With
the helicopter lined up on desired takeoff heading,
smoothly increase collective pitch and at the same time
move the cyclic control forward to commence forward
motion over the ground. As the helicopter becomes light
on the landing gear, the combinations of the nosedown
attitude to roll forward and the collective to cyclic
coupling may tend to pitch the helicopter forward and
possibly bring the ARA -25 antenna and rotating beacon in
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contact with the ground. As groundspeed increases,
sufficient lift will be developed to accomplish a takeoff.
Do not attempt to rush the forward movement, as settling
into the ground will result. Utilize rotary rudder and wing-
down methods of control as necessary to maintain a
straight track over the ground with no drift. As the
helicopter becomes airborne, establish a shallow climb and
gradually displace the cyclic control forward to increase
airspeed to 70 knots while maintaining necessary torque to
obtain normal acceleration. Do not exceed maximum dual-
engine torque. When comfortably airborne, adjust
collective as necessary for climbing. Throughout the
maneuver, the required torque will be less than that
required to hover.

7.9.1.3 Crosswind Takeoffs. Crosswind takeoff
procedures are the same as into-the-wind-vertical or
running-takeoff procedures with the exception of the
required cyclic displacement into the wind. These takeoffs
are prohibited in winds exceeding 30 knots.

7.9.1.4 Maximum Performance Takeoff
(Restricted Area). The maximum performance takeoff is
required when operating from restricted areas where
obstructions surround the site. This type of takeoff can
usually be accomplished when there is sufficient power to
hover out of ground effect. It may be necessary to climb
vertically or nearly vertical, as dictated by surrounding
obstacles. Set speed selectors full forward. Maximum
performance takeoffs are used to take off from restricted
areas and to accelerate the helicopter from a standing
position on the ground into a climb and forward flight
without hovering. Check wind direction and area clear.
Increase collective pitch smoothly to maximum power,
being careful not to exceed gearbox limitations, and
simultaneously increase airspeed to the extent consistent
with safely clearing the obstacles until best climb speed
can be attained and climbout continued. Every effort
should be made to minimize operating time in the avoid
sections of the height velocity charts found in Chapter 25.

At high gross weights, it may not be
possible to make a safe landing in the event
of engine failure. Consequently, this
maneuver should only be practiced at low
gross weights.

7.9.2 Hovering. Hovering this helicopter is basicaly
the same as hovering any other single rotor helicopter.
Proficiency in hovering the helicopter is most important,
since this is the maneuver whereby the helicopter has most
of its designed missions. Hovering should be done at 100-
percent N,. Height above the deck should be about 15 feet
over a paved surface and 40 feet over water or unpaved
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surfaces. When hovering crosswind, the cyclic control
should be displaced into the wind to avoid drifting.
Hovering crosswind in winds of over 30 knots shall not be
attempted. Downwind hovers are sddom used
operationally and should be attempted only under
controlled conditions of wind and terrain. This maneuver
should only be practiced over terrain suitable for landing.
During extended downwind hovering, close cabin and
cockpit hatches and turn on the ventilating fan to prevent
too much exhaust gas concentrations in the cockpit and
cabin. Hovering downwind in winds of over 20 knots is a
prohibited maneuver.

7.10 TRANSITION TO CLIMB

When transitioning to forward flight, lower nose
approximately 5° to 8° below hover attitude and increase
torque approximately 15 percent above hover torque. If
engine power, rotary wing rpm, and collective pitch
remain constant, a momentary settling will be noted when
the cyclic stick is moved forward, tilting the tip-path plane
to obtain forward speed. As the helicopter accelerates
forward through translational lift, less power is required
because of the increased airmass contacted by the rotary
wing. At this time, the cyclic stick should be repositioned
to maintain the nosedown attitude.

As forward speed is attained, the aircraft will begin to
climb; torque values established by the original collective
position will decrease with the increase of translational lift
but should be maintained above 65 percent. Normally,
transition should be programmed to attain 70 knots
airspeed between 150 and 200 feet. A normal climb
airspeed should be maintained at 70 knots and will result
in a near level attitude. For recommended speeds, climb
rates, and fuel consumption for climb s refer to Chapter 22.
7.11 POSTTAKEOFF

After a normal vertical takeoff check all engine and
flight controls and compl ete the following:

1. Landing gear - UP.

2. Lights- ASREQUIRED.

3. IFF/NAVAIDs- CHECK.

4. Compass - CHECK.

5. Security check - COMPLETE.
6. N;-ASREQUIRED.

B 7. Adjust CG Trim — As Required.
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Note

While operating at or above 104-percent
N;, the tail takeoff freewheel unit warning
system will not function because of high
generator frequency output.

7.12 CRUISE CHECKS/FUEL MANAGEMENT
1. For cruise power settings, refer to Part X1.
Note

The automatic navigation system accuracy
and the electronics equipment reliability is
dependent upon operation at 100-percent
N;. The vibration absorber also is adjusted
for best operation at 100-percent N,. For
optimum  electronic and automatic
navigation system performance and lowest
vibration levels, the helicopter should be
flown at 100-percent N;.

2. Engine anti-ice switches - ON (at 10 °C OAT or
below if visible moistureis present).

3. Fuel boost pumps- ASDESIRED.

The four submerged-type, fuel boost pumps installed
will not provide enough fuel pressure to operate the
engines in case of failure of the engine-driven fuel
pump. They will, however, assure a head of fuel is
delivered to the centrifugal fuel purifier and counteract
any vapor lock that might otherwise form in the
helicopter fuel system.

a.  During normal operations, at least one boost
pump shall be on in the forward and aft tanks.

Use of boost pumps for engine feed is
required whenever the center tank is
empty. A malfunctioning transfer check
valve can result in air being drawn into
the fuel system from the empty center
tank. The above condition can result in
flameout of the engine serviced by the
fuel tank, in which case both boost
pumps are either inoperative or off.
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b. Use of al fuel boost pumps is mandatory
during the following conditions:

(1) When flying at pressure atitudes of 4,000
feet and above.

(2) During operationsin temperatures of 43 °C,
OAT, and above.

(3) When fuel level indicates less than 600
poundsin either the forward or aft tank.

4. BAR ALT engage button - DEPRESS if automatic
atitude control is desired after leveling off and
stabilizing airspeed.
7.12.1 Fuel Crossfeed. Fuel crossfeed may be
utilized during normal operations to assist in fuel
management. To accomplish fuel crossfeed, do the
following:
1. Crossfeeding tank - BOTH BOOST PUMPS ON.
2. Noncrossfeeding tank - ONE PUMP ON.
3. Crossfeed switch - OPEN.
Note
It is possible that differential fuel pressure
may prevent the system from crossfeeding.
If no evidence of crossfeeding is noted,
change pump usage in the noncrossfeeding
tank.
7.12.2 To Secure Crossfeed
1. Crossfeed switch - CLOSED.
2. Boost pumps- ASDESIRED.
7.12.3 Fuel Dumping in Flight. If fuel dumping is
necessary to reduce gross weight for hovering or landing,
perform the following procedures:

1. All fuel boost pumps- ON.

2. Crossfeed switch - CLOSED.

WARNING

To preclude possible flameout, do not open
the crossfeed valve. Fuel dumping should be
done utilizing the failed engine's fuel dump
system. Cg trim should not be affected
seriously from fuel imbalance.
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3. Fuel dump switch- ASREQUIRED.

4. Fuel dump switch - OFF.

5. Boost pumps- ASREQUIRED.
Note

Under certain extreme conditions, other
equipment should be removed in conjunction
with the fuel.

7.12.4 Turns Using Automatic Stabilization
Equipment. By using the yaw trim knob for turns while
hovering, turn the knob left or right slowly and smoothly
to produce the wurn desired. With forward speed, this
control will be very convenient for small turns of from 1°
to 5° Large turns can be made but will cause the
helicopter to skid unless they are made very slowly or the
pilot banks the helicopter while the knob is turned.

7.13 BEFORE LANDING CHECK
1. Landing gear - DOWN AND LOCKED.
Check landing gear position indicators. Warning light
in lever knob should go on and then go out when
landing gear is down and locked. Landing gear should
extend in about 5 seconds.
2. Speed selectors- CHECKED.
Note

When established in a landing pattern, only

item 1 needs to be checked for subsequent

touch and go landings. The landing gear

shall not be retracted when another landing

isintended.
3. Cabin heat/air conditioning (ET)- OFF.
Five minutes before landing to allow heater fan to
continue to operate and lower duct air temperature
before landing.
4. Jettison, HF (if installed) - SAFE.
5. Lights- SET.

6. Storesload panel switches (NON-ET)- OFF/SAFE.
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7. Shoulder harness- LOCKED.

WARNING

The crew chief's seat is not a
crashworthy seat. Do not occupy this
seat during takeoff or landing.

Check all helicopter stations.

8. Talwheel - LOCKED.

9. Brakes- CHECKED.

Check for pressure and set as desired.

10. Crew — Crew landing checklist complete/Hook
stowed.

7.14 LANDING

7.14.1 Dual-Engine Landing Approach and
Transition to a Hover (Figure 7-7). The proper
position to begin a normal approach is abeam the landing
spot, heading downwind a a recommended 500-foot
altitude and 70-knot airspeed. Complete the landing check
list before reaching the 180° position. When turning base,
check wheels down and locked and notify the tower. Begin
approach by reducing collective to about 25-percent torque
and establish a rate of descent of 500 to 1,000 fpm while
turning toward the landing area. Vary the power as
necessary to maintain the desired rate of descent at 70
knots. Increased right rotary rudder pressure will be
required to maintain balanced flight. At about 150-foot
atitude, apply back cyclic to decelerate. Plan the approach
and apply power as necessary so that the helicopter
simultaneously arrives at zero groundspeed and zero rate
of descent over the landing site in a near level attitude at
15 feet. If excessive groundspeed is present at the end of
an approach, come to a hover beyond the spot or take a
waveoff. Any tendency to correct this condition by placing
the helicopter in an abrupt tail-low attitude near the ground
should be avoided.

7.14.2 Landing After Attaining a Hover.

- During landings and ground operations, it
is possible by abrupt movement of the col-
lective pitch lever to the down position and
the cyclic stick to the aft position to cause
the rotary wing blades to strike the tail sec-
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tion. To prevent this, avoid abrupt
movements of the collective and cyclic
controls while the wheels are in contact with
the ground.

- When landing with an extreme aft cg
setting and maintaining level attitude with
cyclic, the helicopter will move forward on
landing. The cyclic should not be moved aft
to stop the forward motion, as the rotor
blades may strike thetail pylon.

After attaining a hover over the spot of intended
landing, decrease the collective pitch to a vertical descent,
maintaining position over the ground with cyclic stick and
directional control with the rotary rudder pedals. Smooth
reduction of collective pitch will limit directiona control
problems. Under normal wind conditions, the helicopter
will touch down tailwheel first, followed in a nearly level
attitude by koth main landing gears. Upon firm contact
with the surface, decrease collective pitch slowly and
smoothly, simultaneously applying forward cyclic; stop
any forward rolling motion with wheelbrakes, not aft
cyclic. A bias in the collective to cyclic pitch (fore and aft)
coupling is incorporated in the mixing unit to apply
automatic noseup pitching correction when the collective
is lowered. The pilot must counteract this automatic aft tilt
of the rotor path when the collective is lowered by
application of forward cyclic. The technique is imperative
to prevent the rotary wing blades from operating in
proximity to or flexing downward upon landing impact
and possibly striking the tail cone. To aid smooth landings
and avoid undue stresses on the landing gear, all sideward
or rearward drift should be eliminated before touchdown.
When conditions will alow, a smoother landing is
sometimes accomplished by moving forward over the deck
a 1 or 2 knots on touchdown. Stop the rolling with
wheelbrakes, not aft cyclic. If a soft surface is
unintentionally encountered and the wheels begin to settle,
add collective pitch immediately and become airborne.
This helicopter does not have a history of susceptibility to
ground resonance; however, if any unusual vibration or
unbalanced condition is experienced during landing,
execute an immediate takeoff. Normal vertical landings on
land should be made with tailwheel locked. Changesin the
rotary wing torque may cause a slight swerve if the
tailwheel is unlocked.

7.14.3 Run-On Landings. Run-on landings should be
practiced to simulate the method of landing a helicopter
that cannot be hovered because of a high gross weight or
high altitude. Under those conditions, it is necessary to
maintain the added lift provided by forward motion until
the wheels are on the ground. Practice run-on landings
should be made with feet on the rotary rudder pedals,
tailwheel locked, wheelbrakes off, and on approved
landing sites. The helicopter is flown in a normal approach
down to the straightaway position. In the straightaway,
cyclic control is used to control descent while maintaining
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a torque value less than hover power to simulate heavy
load conditions; utilize wing-down, top rotary rudder
methods of control as necessary to maintain a straight track
over the ground with no drift. A normal rolling touchdown
will be made in a level attitude (maximum pitch 1° to 2°
nose high) at a ground-speed not over 40 knots. Attitude
and rate of descent shall be controlled with cyclic and
collective pitch, not to exceed preestablished torque
values. Following touchdown collective will be gently
lowered in conjunction with forward movement of cyclic.
Wheelbrakes should be used to slow groundspeed. Run-on
landings should not be made with the tailwheel unlocked.

7.14.4 Crosswind Landings. Crosswind landing
procedures are the same as into-the-wind vertical landing
procedures with the exception of the required cyclic
displacement into the wind. This cyclic displacement
should not be released upon touchdown, as thiswill reduce
the force holding the helicopter in a vertical position and
under extreme conditions could result in the helicopter
being overturned. It is most important to have no sideward
drift when making crosswind landings. These landings are
prohibited in winds above 30 knots.

7.14.5 Practice Single-Engine Approach. This
practice maneuver should be initiated by retarding one
speed selector to no less than 96-percent N;. Perform
critical memory item steps related to engine loss to keep
the aircraft in a safe flight envelope. Upon determination
that flight can be maintained, check all gauges to
determine which engine has malfunctioned and what
action to take. Once it has been determined that the engine
has failed, perform a topping check of the good engine to
determine single-engine capabilities. Perform topping
checks by drooping N; to 100 percent and noting available
torque. Call for checklist as backup. A single-engine
approach to a pad or single-engine run-on landing should
be made depending on the available landing platform.
During a single-engine run-on landing, a normd
touchdown should be made in a level attitude (maxi mum
pitch 1° to 2° nose high) at a groundspeed not over 40
knots, ensuring that 1,000-fpm rate of descent during the
pattern and 500-fpm rate of descent on final is not
exceeded. During a single-engine approach to a pad, fly a
normal approach profile ensuring that rate of descent does
not exceed 500 fpm on final. At 30 feet and below, avoid
nose attitudes in excess of 10° up. At 10-foot AG., nose
attitude should not exceed 5° noseup. Touchdown should

belevel.

If at any time during the approach unusual engine
performance is noted, advance both speed
selectors to the full forward position, perform
normal landing, and analyze malfunction.
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7.15 AUTOROTATIONS
7.15.1 Practice Autorotation.
Note

During practice autorotations, BAR ALT
shall be disengaged.

Autorotations should be practiced only at designated
areas where there are no obstructions and where crash and
firefighting facilities are available. At least one normal
approach shall be made before attempting a practice
autorotation to determine the required torque, Ny, gross
weight, and density altitude conditions. Autorotations may
be practiced only with an HAC or an H2P aboard. Pilots
should be particularly alert to observe and report any
engine or rotor overspeeds and torque values that exceed
the limits. Any unusual phenomena encountered during an
execution and recovery from an autorotation shall be
recorded on aVIDS/MAF.

Practice basic autorotations shall be made using a
minimum of 70 knots from a starting point of 500 feet or
above for every 90° of turn. Recovery will simulate ground
level at about 15 feet with a touchdown groundspeed of
about 15 knots. After mastering the basic autorotation,
pilots are encouraged to perform various altitude, airspeed,
and flare and recovery techniques (i.e, 100 knots
maximum glide, confined area, etc).

The sequence of procedures for an autorotationis:
1. Adjust N¢/N; to 98 percent.

2. Enter autorotation by smoothly lowering collective
to full-down position. N¢ and N, should separate and
torque will indicate zero percent, both indications of
autorotative flight.

3. Establish glide of 70 knots.

4. Adjust collective to maintain 104-percent N;.
Forward cyclic, negative g, up collective, or left rudder
application will cause a decrease in N,, and conversely,
aft cyclic, positive g, down collective, or right rudder
will cause anincreasein N;.

5. Begin flare based on visua reference, meteoro-
logical conditions, aircraft instrumentation, and pilot
experience (normally 150 to 200 feet). The purpose of
the flare is to reduce the rate of descent and increase N,
while slowing groundspeed to 15 knots or below.
Improper choice of initia flare atitude may be
compensated for by increasing or decreasing cyclic
flarerate. Ensure that N, does not exceed 117 percent.
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COMPLETE BEFORE LANDING
CHECKLIST

WHEELS DOWN

=N . MAINTAIN AN APPROACH NOT TO EXCEED
e e 1000 FPM. APPROXIMATELY 70 KNOTS IAS,
e o . — - = mEE o m _SPEED SELECTORS MONITOR AT 100% Nr, — ————

TO REDUCE AIRSPEED BEGIN TO FLARE-
OUT AT APPROXIMATELY 150 FEET.

HOVER AT 100°% Mr AT
15 FEET ALTITUDE.FINAL \
PHASE OF LANDING IS VERTICAL, =

R

-
THERE IS NO SET PROCEDURE FOR HELI-
COPTER LANDINGS AS CONDITIONS OF
TERRAIN AND GROUND OBSTRUCTIONS
7 \ WILL VARY THE TYPE OF APPROACH. THIS

/" ~ DIAGRAM ILLUSTRATES A TYPICAL AP.
\\ PROACH PATTERN FOR LANDING IN AN
R UNDBSTRUCTED AREA.
527019 (1)

Figure7-7. Power-On Vertical Landing (Typical)
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Rapid application of aft cyclic will result in
a premature or excessive decrease in rate of
descent resulting in a high recovery or a
vertical descent that could result in major
damage in the case of actual autorotative
landing.

6. Speed selectors full forward - As the flare is
commenced, the speed selectors shall be advanced to
full forward (maximum 112.5-percent Nj) in response
to the command, "FULL POWER."

This step shall be completed prior to simulated
touchdown. If speed selectors are advanced too rapidly
during the flare, torque will increase and the helicopter
will enter the powered flight regime that is of little value in
autorotative technigue practice.

7. Simulate touchdown at 15 feet/less than 15 knots
groundspeed. In approaching the simulated touchdown
point, the nose-high attitude shall be reduced so as to
arrive at a level to slightly nose-high attitude as the
collective is smoothly increased to simulate cushioning
the landing.

Note

It is not necessary or desirable to lower the
nose attitude to the horizon before collective
application, as the normal collective to pitch
coupling will tend to bring the nose to the
level position as the collective is raised.
Level nose attitude will cause the aircraft to
accelerate.

Simulated touchdown in excess of 5° noseup should
not be made. For successful completion of a safe
autorotation, there should be no sideward drift. To
compensate for crosswind, the wing-down method is
recommended.

WARNING

If at any point it is considered necessary, the
autorotation shall be waved off by smoothly
adding collective while advancing speed
selectors and adj usting nose/wing attitude to
commence level off and return to powered
flight. The aircraft shall not be alowed to
descend below 30 feet with a noseup attitude
in excess of 10° and N¢/ N, not married.
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For successful completion of a safe autorotation, it is
imperative that the helicopter be flown on a straight
heading with no sideward drift. In case of a crosswind, the
wing-down method to control helicopter heading and drift
should be used. Autorotations may be practiced over water
as authorized by the squadron commanding officer for test
and standardization flights under the following conditions:

1. VFR with a recovery reference other than water,
such as a ship, reef, island, or prominent channel buoy.

2. Recovery must be completed above 50 feet.
Note
Practice full autorotation to a landing shall
not be executed in this helicopter. In
addition, practice autorotations shall not be

executed at night.

7.16 NIGHT FLYING

WARNING

For flight safety, the barometric altitude
controller should be kept ON while in the
night landing pattern ashore or while em-
barked and should not be shut off until in
visual contact with the desired landing spot;
however, intermittent operation may be
obtained by pressing the momentary BAR
REL button on the collective stick during
pattern descents.

7.16.1 Familiarization.

7.16.1.1 General. A night flying briefing folder or its
equivalent shall be used before all night operations. In
congested areas, al ground taxiing shall be under the
supervision of a qualified taxi director equipped with
lighted wands. Practice autorotation approaches shall not
be executed.

7.16.1.2
Minimums.

Helicopter Operating Equipment

1. Flight instruments (pilot and copilot): Attitude and
turn-and-slip indicator, airspeed indicator, atimeters
(radar and barometric), compass system, standby
compass, vertical speed indicator, and clock.

2. All engine and systems instruments.
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3. All instrument, navigation, landing, cockpit, and
cabin lights.
UHF,

4. Radio equipment: ICS, and appropriate

navigation equipment.
5. ASE.

6. Low altitude overwater operations, the RAWS and
BARALT controller shall be operating.

7.16.2 Approaches. The copilot shall go over the
landing checklist and report completion to the pilot. Before
each approach, the pilot and copilot shall visually check
the landing gear as being down. The same type of
approach that was used for day operations should be used
at night. A recheck of the landing gear between the pilots
and aircrewmen shall be made before each touchdown.

7.17 HELICOPTER LIGHTING

7.17.1
recovery:

Land-Based (Day). For turn-up, launch, and

1. Ready to start engines- Aft anticollision light on.

2. Ready to engage - Exterior position lights flashing
bright.

3. Ready for taxi - Exterior position lights steady
bright.

4. After takeoff - Exterior position lights, anticollision
light, and beacon as desired.

5. Recovery - Exterior position lights steady bright.
6. Disengage - Exterior position lights flashing bright.
7. Rotor stopped - Exterior position lights off.

7.17.2 Land-Based (Night).

1. After preflight and upon entering the helicopter,
have crewman check operation of internal cabin lights.

2. Before starting No. 1 engine (external power
required), check the illumination of al lighting. The
pilot shall receive an affirmative signal from the plane
director indicating that all lights are operative.

3. Pre-position the landing light about 45° below the
horizontal and about 5° to the right of the nose of the
helicopter, which will provide best lighting in case of
an emergency.

4. Turnup, launch, and recovery.
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a. Ready to start engines - Aft anticollision light
on, signal with red flashlight.

b. Ready to engage - Exterior position lights
flashing dim, rotor head light on.

c. Ready for taxi - Exterior position lights steady
dim.

d. After takeoff - Exterior position lights, anti-
collision light, and beacon as desired.

e. Recovery — Exterior position lights steady dim.

f. Disengage — Exterior position lights flashing dim,
rotor head light on.

g. Rotor stopped — Exterior position lights off.

7.17.3  Carrier-Based. Light signals and helicopter
lighting shall be as promulgated in NWP 304.1 and the
CV NATOPS Manual.

7.18

AFTER FINAL LANDING

WARNING

All crewmembers must remain strapped in
their seats until the helicopter has been
chocked and the rotor systems stopped. If
they are required to assist in parking the
helicopter or the disengagement of the rotor
system, they should unstrap and exit the
helicopter only upon command of the pilot.
If crewman reenters the helicopter, he shall
be strapped in before rotor disengagement.

1. ASE-OFF.

w

(3}

Emergency Start Switches— OFF.
. Lights - ASREQUIRED.
IFF-STANDBY .

. Doppler - STANDBY.

. Crossfeed — Closed.

Boost pumps - OFF.

Tailwhedl - ASREQUIRED.
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7.19 PRESSURE REFUELING WITH ROTORS
ENGAGED ASHORE

During shore-based operations, tactical situations may
require the helicopter to be refueled with both engines
running and the rotors engaged. When performing the
evolution, the following procedures will be used.

7.19.1 General Safety Precautions.

1. All fueling personnel must know the contents of
NAVAIR 00-80T-109, Ashore Refueling Manual.

2. Thehelicopter shall be securely chocked.

3. All movement from one side of the helicopter to the
other shall be at the nose. No personnel will work in
closeto thetail rotor.

4. All personnel working within the rotor arc shall
exercise extreme caution.

5. Refueling shall be secured when any fuel spillageis
noted and shall not be continued until spillage is wiped
up.

6. The fueling hose shall be evacuated before
connecting it to or disconnecting it from the helicopter.

7. Before entering the hot refueling area:

a.  Secure all unnecessary electrical and avionics
equipment. Radio transmissions should be made
only in an emergency.

b. All ordnance shall be safed.

c. Helicopter and fueling system checks shall be
completed, including a fuel sample if required by
the aircraft commander or ar crewman. Fuel
samples shall not be taken while the helicopter isin
the refueling station.

d. Theareashall be cleared of loose objects.

e. Ground crews shall wear proper eye and ear
protection.

f. When taxiing into the refueling station, the

helicopter shall be under the guidance of a taxi
director.
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WARNING

Only pressure refueling is authorized with
engine(s) running. Engines shall be secured
for gravity refueling.

7.19.2 Duties of Personnel

7.19.2.1 Fueling Station Operator.

1. Energize and deenergize the fueling station upon
signal of the LSE.

2. Continuously watch the LSE for signals.

7.19.2.2 Helicopter Director.

1. Incharge of the refueling party.

2. Position himself outside of rotor diameter where he
can see the pilots, fueling station operator, and the
nozzle connect/disconnect man.

3. Make sure that the pressure-refueling nozzle is
connected and that all personnel are ready for pressure
refueling. He must get a thumbs up from the pilot,
nozzleman, and fire extinguisher operator before
signaling the fueling station operator to energize the
fueling station.

4. Closely monitor the refueling operation and secure
refueling upon the first indication that an unsafe
condition exists. Refueling will normally be secured
when the high-level shutoff valve is actuated or when
the prebriefed amount of fuel has been added.

5. Signal the fueling station operator to evacuate the
hose and deenergize the fueling station.

6. Upon completion of step 4, signal the nozzleman to
unplug the pressure-refueling nozzle.

7. Be sure al refueling personnel, equipment, and
chocks are clear before giving the taxi, signal to the
pilot.

7.19.2.3 Nozzle Connect/Disconnect Man.

1. Stand by the fueling station to assist the hoseman in
pulling the refueling hose to the helicopter.

2. Attach the nozzle to the pressure-refueling
connection.
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3. When he is ready in all respects to commence the
pressure refueling, he will signal the helicopter
director.

4. As the hose is pressurized, he activates the flow
control handle. As fuel flow commences, he will test
the primary and secondary high-level shutoff switches
to be sure they will secure the fuel flow. If neither
switch will secure the fuel flow, then pressure refueling
must be discontinued at once. If one of the switches
will secure the fuel flow, then pressure refueling may
be continued with caution being exercised.

5. When the refueling is completed, he will close the
flow control handle upon signal from the plane
director. Secure the helicopter pressure-refueling
connection cover and lay the nozzle under the fusel age.

6. He will help the hoseman retrieve the hose and
secureit at the fueling station.

7.19.2.4 Fire Extinguisher Operator.

1. Stand by with appropriate firefighting equipment.
2. Attach the grounding wire to the helicopter.

3. When the refueling hose is brought to the aircraft,
he will take his station near the pressure refueling
panel.

4. Signal to the helicopter director when he is ready
for the pressure refueling to commence.

5. At the first sign of a fire, he will activate the fire
extinguisher and direct it on thefire.

6. Remain at his station until the hose is disconnected
and removed from the vicinity of the helicopter;
disconnect the grounding wire from the helicopter and
remove the fire extinguisher bottle.

7.19.2.5 Hoseman.

1. Stand by the refueling station to take the hose to the
helicopter.

2. Remain at his station until the refueling is
completed and, then with the help of the nozzleman, he
will remove the hose to the fueling station.

7.19.2.6 Helicopter Crewmembers.

1. Pilotintheleft seat:

a.  Monitor the collective and the cyclic.
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b. Monitor engine instruments for any unusual
indications. If anything is noticed that would
jeopardize the safety of the refueling operation, he
will notify the pilot in the right seat.

2. Pilotintheright seat:

a. When ready for refueling to commence, the
pilot shall ensure the window is closed and signal
the helicopter director.

b. Watch the helicopter director for an emergency
cut signal.

c. Signa the helicopter director if the prebriefed
amount of fuel has been added.

d. If he receives an emergency cut signal, he will
secure both speed selectors, apply the rotor brake,
instruct the crew to abandon the helicopter, and
secure all electrical power in the helicopter.

3. Crewmembers:

a. After chocks are in place and upon order of the
helicopter commander, the crewman shall ensure
the cabin door is closed and open the personnel
door.

b. When not involved elsewhere in the helicopter
(monitoring the refueling evolution, checking
equipment, etc.), remain strapped in and ready to
abandon the helicopter upon direction.

c. When refueling is completed, crewman shall
check that pressure-refueling cap is secured.

7.20 SHUTDOWN

1. Collective (copilot monitor) - MINIMUM
PITCH.

2. Brakesand tailwheel - LOCKED.

3. Landing gear lockpins and chocks- IN.
a. Safety pins- ASREQUIRED.
b. Tiedowns- ASREQUIRED.

4. No. 1 speed selector - GRD IDLE.
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Before switching the accessory drive switch
to ACCESS DR, a verba challenge and
reply exchange shall be made between the
pilots to be sure the No. 2 engine is driving
the rotors between 102- to 104-percent N,
the No. 1 speed selector is at GRD IDLE,
and No. 1 N¢islessthan 70 percent.

5. Accessory drive switch- FORWARD, LIGHT
ON.

- On helicopters modified by AFC 401, the
accessory drive light may remain off 6to 7
seconds.

- If accessory drive light does not go on,
proceed as follows:

a.  No. 2 engine - 104-PERCENT N¢/N;.
b. No. 1engine- GRD IDLE DETENT.
c. Check ACCESS DRIVE circuit breaker,

If out - RESET AND CONTINUE WITH NORMAL
CHECKLIST.

If in - RETURN ACCESS DR SWITCH TO
FLIGHT.

d. No. 1 engine- SECURE.
e. Rotor disengagement checklist - COMPLETE.

f. No. 2engine- SECURE

6. No. 1 speed selector - 104-PERCENT N

Note

On helicopters modified by AFC 401, if
after shifting to the accessory drive position
the No. 1 N; does not respond to speed
selector advancement, return the No. 1
speed selector to the GROUND IDLE
position and retard the No. 2 speed selector
back to 102- to 104-percent N,. This will
ensure that the No. 2 engine is in the
governing range and allow the No. 1 engine
to advance normally.

7-29

7.20.1

NAVAIR 01-230HLH-1

Rotor Disengagement.

1. Areaclear/disengage signal - CHECK.

2. No. 2 speed selector - GRD IDLE.

3. Droop stops - IN (approximately 50- to 60-percent
Np).

4,

5.

- If one or more droop stops fail to go in,
reengage the rotor, taking care not to over-
torque the main gearbox. Repeat the rotor
disengagement procedure, slightly displacing
the cyclic in an attempt to dislodge the
jammed droop stop. If the droop stop does
not go in after repeated disengagement
attempts, the area should be cleared of all
unnecessary  personnel and  close
coordination should be established between
the LSE and the pilot. During
disengagement, the rotor system should be
alowed to coast down to that N, at which
the rotor blade starts to droop. Maximum
rotor brake pressure must be applied when
the low blade is seen passing over the tail
pylon. To prevent striking the tail pylon, the
rotor blades must be stopped immediately.

- In an emergency, the engine may be shut
down immediately, observing power turbine
inlet temperature (Ts) for indication of
postshutdown fire. However, indiscriminate
use of emergency shutdown procedure from
high-performance conditions will increase
the possibility of engine seizure and
decrease the useful life of the engine.

Note
To obtain the most efficient cooling of the
No. 2 engine, maintain a constant Ts for 1
minute at minimum collective pitch.

No. 2 Speed Selector — Off.

Rotor brake below 45-percent N, - ON.

For normal shutdown, the rotor brake should be applied
firmly and smoothly. As rotation nears complete
deceleration, rotor brake pressure should be reduced in
order to ease rotor blades to a stop, precluding any
tendency of whip action.
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Note (1) Dampers position al blades against their
autorotation stops.
If the rotor brake is weak, it is necessary to

place the handle in the full-up position and Note
then reapply the rotor brake. This may have
to be repeated until enough pressure is built Check visually that the two forward blades
up to slow the main rotor. are positioned an equal distance from the
centerline of the helicopter. If the blades are
6. No. 2 fuel switch- CLOSE. not in the correct position, refer to Manual

Folding Procedures, paragraph 7.20.2.
7. No. 2 engine instruments- CHECKED.
(2) CONT LOCK PINS ADV indicator light
8. All electronic equipment - ASREQUIRED. — ON. BLADE SPREAD indicator light — OFF
as soon as one flight control lockpin advances.
With the No. 2 engine shut down and the No. 1 enginein

accessory drive, proceed as follows:
~ After fold cycle is initiated and until blades

L SE shall visually check droop stopsin are spread, do not move the controls, as
prior to commencement of folding damage to control lockpinswill result.
sequences.

Note

9. Area- CLEAR
It may be necessary to reposition the cyclic

10. Blades- FOLDED. stick very dlightly to seat all the lockpins.
a.  Collective pitch lever - MINIMUM PITCH. h. BLADES FOLDED indicator amber light —
ON. When all blades are folded.

b. Cyclic stick - NEUTRAL . Depress trim release

to center. (1) If folding cycle should stall at any point,
proceed as follows:

c. SAFETY VALVE switch — OPEN. SAFETY

VALVE OPEN red warning light — ON and (@) BLADES FOLD-SPREAD switch -
FLIGHT POS green light— OFF. OFF.
(1)) Blade fold MASTER switch — ON. FOLD (b) BLADES FOLD-SPREAD switch -
PWR red light will go ON, primary servo SPREAD.
pressure will drop to zero, and caution panel
PRI SERVO PRESS light— ON. Until BLADES SPREAD amber light goes
ON.

d. Rotor brake lever — OFF.
(c) BLADES FOLD-SPREAD switch —

e. BLADESFOLD-SPREAD switch— FOLD. FOLD.
Observe this sequence: i. SAFETY VALVE switch—CLOSED.
(1) ROTOR BRAKE caution light — OFF. SAFETY VALVE red warning light remains ON,
blades fold MASTER switch — OFF, and BLADES
(2) No. 1 blade positions aft. FOLD-SPREAD switch— OFF.
f. No.1BLADE POSindicator light— ON. 7.20.2 Manual Blade Folding Procedures.
(1) ROTOR BRAKE caution light— ON. 7.20.2.1 Improper Blade Positioning. If improper
blade positioning is experienced during automatic blade
g. Rotor brakelever — ON (320 PSI MINIMUM) folding and it is necessary to complete blade folding,

proceed as follows:
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1. Blade fold master switch— OFF.
3. Speed selector - SHUT OFF, after Ng is less than

2. Rotor brake lever — OFF. 60 percent.
3. No. 1 blade— AFT (position manually). 4. Fud switch CLOSE.
4, Blade fold master switch — ON (proceed with 5. All engine instruments- CHECK.

automatic operations).
6. All switches- OFF.
7.20.2.2 Manual Folding. If necessary to fold the

blades manually, proceed as follows: 7. HEEDS bottles- OFF.
1. Rotor brake lever — OFF. 7.21 POSTFLIGHT
2. No.lblade— DIRECTLY AFT. 1. Visualy check for external hydraulic/oil leaks.
3. Rotor brake lever — ON. 2. Visually check main and tail rotor blades.
4, Servo switch— PRI OFF. 3. Check ground wire to be sure helicopter is properly
grounded.

5. Coallective pitch lever — MINIMUM PITCH.

4. Check helicopter for any missing panels.
6. Cyclic stick — NEUTRAL (HAVE GROUND-CREW
CHECK CONTROL LOCKPIN ALIGNMENT).

Tripping the fold manual override will cause
the blades to fold, regardless of the position
of the No. 1 blade and regardless of whether
the rotor brake is on or off. Close
coordination is required between personnel
in the cockpit, the line director, and the
person actuating the FOLD manual override
switch.

7. Safety valve switch - OPEN (WARNING LIGHT
ON).

8. Trip fold manual override and observe this
sequence:

a.  Dampers position.
b. Control locks engage.
c. Bladelockpinsretract.
d. Bladesfold.
9. Safety valve switch - CLOSED.
7.20.3 No. 1 Engine Secure
1. HEELS system switch (NON-ET) - OFF.

2. Speed selector - GRD IDLE.
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CHAPTER 8

Ship-Based Procedures

8.1 CV OPERATIONS

8.1.1 General. Shipboard procedures in general are
explained in the CV NATOPS Manual, NWP 3-04.1M, and
NAVAIR 00-80T-113. This chapter deals only with those
areas where amplification of or deviation from those
proceduresis necessary.

8.2 FLIGHT/HANGAR DECK PROCEDURES

Basic operating procedures outlined in Chapter 7, the
CV NATOPS Manua, and NWP 3-04.I M shall be adhered
to except as modified in this chapter.

8.2.1 Hangar Deck. During periods of prolonged
storage, blade racks should be used.

8.2.2 Hangar Flight Deck

8.2.2.1 Movement of Helicopters. Because of the
top-heavy configuration of the helicopter precautions must
be observed in all movements to preclude possiility of
damage to the relatively light structural members and rotor
blades. Helicopters shall not be respotted on the deck with
the rotors engaged.

8.2.3 Flight Deck

8.2.3.1 Blade Folding/Spreading. Blade folding/
spreading should be accomplished with the No. 1 engine
operating at 104-percent N; in accessory drive. The
maximum safe non-turbulent wind relative to the
helicopter for rotor folding/spreading is limited to 45 knots
except in an emergency situation.

At any time blades are to be spread or folded
aboard ship, two persons shall act as blade
walkers while the Nos. 3 and 4 blades are in
motion to prevent excessive blade flapping
that could result in the blade tips striking the
deck. At night, blades should be spread or
folded upon signal from the flight deck
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director, indicating that the blade walkers
are in position and the area is clear. The
blade walkers should be equipped with red
flashlights.

8.2.3.2 Rotor Engagement. Rotors shall be engaged
only on signal from an LSE and under the positive control
of primary flight control.

Mandatory requirements for engagement of the rotor
consist of the following items:

1. Tail and mainmount tiedowns secured with 2 to 3
inches slack and chocksin place.

2. Flight deck areaclear of unnecessary personnel.
3. Tailwheel locked, parking brake on.

4.Winds for engagement/disengagement in accordance
with Figure 8-1.

When gusty winds are involved, the velocities shown
in Figure 81 should be reduced, depending on the gust
magnitude. When directed by primary flight control
following an up status signal from the pilot, tiedowns will
be removed. It is mandatory that the ship and the squadron
establish procedures that will permit the helicopter
commander to determine that al tiedowns have been
removed. The helicopter aircraft commander is responsible
to assure complete removal of tiedowns before takeoff.
Helicopters should be launched in order from forward to
aft. Helicopters shall not be launched over other aircraft.

With rotors engaged on the flight deck,
disengage the ASE. This is extremely
important, especially when the carrier is
turning, as the turn will be resisted by the
automatic stabilization directional channel
and cause the helicopter to turn in relation to
the deck of the carrier.

ORIGINAL



ROTOR ENGAGEMENT AND DISENGAGEMENT

225° 135°

NOTES

1. LIMITING VELOCITIES OF THE SHADED AREA
REPRESENT MAXIMUMS FOR STEADY STATE,
NONTURBULENT WINDS WHEN TURBULENCE OR
PITCHING DECK CONDITIONSEXIST WHICH MAY IN
ANY WAY JEOPARDIZE THE SAFETY OF THE
HELICOPTER OR FLIGHT DECK PERSONNEL.THESE
MAXIMUMS WILL BE REDUCED ACCORDINGLY
WITH GUSTS OF 10 KNOTSOR MORE. REDUCE THE
MAXIMUM WINDS BY 10 KNOTS IN ALL
DIRECTIONS.

2. ROTOR ENGAGEMENT IN WIND VELOCITIES NEAR
THE LIMITING VALUES SHOULD BE MADE AS
RAPIDLY AS POSSIBLE USING APPROXIMATELY 6%
TORQUE.

3. ROTOR DISENGAGEMENT IN WIND VELOCITIES
NEAR THE LIMITING VALUES SHOULD BE MADE AS
RAPIDLY ASPOSSIBLE APPLY BRAKE FIRMLY AND
SMOOTHLY.

Figure8-1. Maximum Wind Velocities

8.2.4 Pressure Refueling Aboard Ship With the
Rotors Engaged. During shipboard operations, tactical
situations may arise that will require the helicopter to be
refueled with both engines running and the rotors engaged.
The following procedures will be used to accomplish this
evolution. Hand signals shall be used in accordance with
CV NATOPS Manua and NAVAIR 00-80T-113.

8.2.4.1 General Safety Precautions

1. Secure the helicopter with two chocks and initial
four point tiedown. Fueling personnel shall not goproach
the helicopter until it is properly chocked.

2. All fueling personnel must be thoroughly
indoctrinated in the contents of the following
procedures, pertinent type commander instructions,
and carrier refueling instructions.
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3. All movements from one side to the other shall be
via the nose. Under no circumstances will any
personnel work in close proximity of the rotary
rudder.

4. All personnel working under the main rotors are
to use extreme caution.

Refueling shall be secured when any fuel spill-

age is noted and not commenced until the spillage is
wiped up.

6. The fueling hose shall be connected and discon-
nected from the helicopter with the hose in an
evacuated condition.

8.2.4.2 Duties of Personnel

1. Fueling station operator.

a. Energize and deenergize the fueling station
upon signal of the LSE.

b. Continuously watch the L SE for signals.

. LSE

a Inchargeof therefueling party.

b. Position himself outside of rotor diameter
where he can see the pilots, fueling station operator,
and the nozzl e connect/disconnect man.

c. Make sure that the pressure-refueling nozzle is
connected and that all personnel are ready for
pressure refueling. He must get a thumbs up from
the pilot, nozzleman, and fire extinguisher operator
before signaling the fueling station operator to
energize the fueling station.

d. Closely monitor the refueling operation and
secure refueling upon the first indication that an
unsafe condition exists. Refueling will normally be
secured when the high-level shutoff valve is
actuated or when the prebriefed amount of fuel has
been added.

e. Signa the fueling station operator to evacuate
the hose and deenergize the fueling station.

f.  Upon completion of step e above, signal the
nozzleman to unplug the pressure-refueling nozzle.

g. Be sure al refueling personnel, equipment,

chocks, and tiedowns are clear before giving the
launch signal to the pilot.
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Nozzle connect/disconnect man.

a. Stand by the fueling station to assist the hose-
man in pulling the refueling hose to the
helicopter.

b. Attach the nozzle to the pressure-refueling
connection.

c. When heisready in all respectsto commence
the pressure refueling, he will signal the LSE.

d. Asthe hose is pressurized, he activates the
flow control handle. As fuel flow commences, he
will test the primary and secondary high-level
shutoff switches to be sure they will secure the
fuel flow. If neither switch will secure the fuel
flow, then pressure refueling must be discontin-
ued at once. If one of the switches will secure the
fuel flow, then pressure refueling may be contin-
ued with caution being exercised.

e. When the refueling is completed, he will
close the flow control handle upon signal from
the LSE, secure the helicopter pressure-refueling
connection cover, and lay the nozzle under the
fuselage.

f.  He will help the hoseman retrieve the hose
and secure it at the fueling station.

Fire extinguisher operator.

a Stand by with two 5pound CO? fire
extinguishers.

b. Attach the grounding wire from the helicopter to
the flight deck.

c. When therefueling hoseis brought to the air-
craft, he will take his station near the pressure-
refueling panel.

d. Signa to the LSE when he is ready for the
pressure refueling to commence.

e. Atthefirst sign of afire, he will activate the
fire extinguisher and direct it on the fire.

f.  Remain at his station until the hose is discon-
nected and removed from the vicinity of the
helicopter, disconnect the grounding wire be-
tween the helicopter and the flight deck, and
remove the fire extinguisher bottles.
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Hoseman.

a. Stand by the refueling station to take the hose
to the helicopter.

b. Pass the hose under the fuselage to the noz-
zleman.

c. Remain at his station until the refueling is
completed and then with the help of the nozzle-
man he will remove the hose to the fueling
station.

Plane crewmembers.
a. Pilotintheleft seat.
(1) Monitor the collective and the cyclic.

(2) Monitor engine instruments for any
unusual indications. If anything is noticed
that would jeopardize the safety of the
refueling operation, he will notify the pilot in
theright seat.

b. Pilotintheright seat.

(1) When ready for refueling to commence,
the pilot shall ensure the window is closed
and signal the L SE.

(2) Watch the LSE for an emergency cut
signal.

(3) Signal the LSE if the prebriefed amount
of fuel has been added.

(4) If he receives an emergency cut signal,
he will secure both speed selectors, apply the
rotor brake, instruct the crew to abandon the
helicopter, and secure all electrical power in
the helicopter.

c. Crewmembers.

(1) After tiedownsareattached and chocks
are in place and upon order of the helicopter
commander, the crewman shall ensure the
cabin door is closed and open the personnel
door.

(2 When not involved elsewhere in the
aircraft (monitoring the refueling evolution,
checking equipment, etc.), remain strapped in
and ready to abandon the helicopter upon
direction.
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(3) When refueling is completed, crewman shall

check that pressure-refueling cap is secured.

WARNING

After refueling has been completed and the
fuel hose has been removed from the vicin-
ity of the helicopter and before signaling
ready for launch, the plane commander shall
make sure that all hatches and the personnel
door are secure and the Takeoff Checklist
has been completed.

8.3 LAUNCHING AND RECOVERY
PROCEDURES

1

WARNING |

Power required to hover both in and out of
ground effect (Figures 21-1 and 21-2) shall
be used to calculate performance for all
shipboard launches and landings.

The plane commander shall make sure that
the Landing Checklist is completed (includ-
ing lowering the landing gear) before
commencing any approach (HIFR, transfers,
etc.) to any ship to preclude a gear-up
landing in case of an emergency or other
unscheduled landing.

Note

During shipboard operations after beconing
airborne, the compass system should be
reset when free of local magnetic distur-
bance. Resetting will provide more accurate
readouts sooner than if the system were
allowed to slave by itself.

Each helicopter shall be under the positive control
of adirector or signalman for all flight deck evolutions.
Standard helicopter signals shall be used and

acknowledged.
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WARNING

In crosswind conditions, relative to the
carrier fore and aft axis, the indicated
winds in primary flight often vary from
those winds actually experienced at the
flight deck level. This variance will af-
fect velocity, turbulence, and direction,
al of which are critical for safe launches
and recoveries.

To avoid the possibility of helicopter
damage or personnel injury, the ship
should not change course or speed
during launch/recovery or during
engagement/disengagement. Emergency
conditions may preclude adherence to
the above, in which case immediate
notification to the pilot is mandatory .

2. Optimum wind and deck conditions should be
provided. The term takeoff is defined as the action of
lifting from the deck culminating in hovering,
forward, or sideward flight. The terms takeoff, liftoff,
and launch are synonymous. The term landing is the
maneuver of physically positioning the helicopter on
the deck following forward or hovering flight. The
terms landing and recovery are synonymous. The
helicopter shall be launched and recovered on all
daylight VFR flights within the relative wind limits as
prescribed in Figure 82 to derive the maximum
aerodynamic capability of the rotary wing and rotary
rudder and to lessen power required to maintain
directional control.

Night and IFR launches and recoveries shall be made
with the nose of the helicopter oriented forward and
paralel to the centerline of the angle or axial deck. The
relative winds shall not exceed the parameters set forth in
Figure 8-2. Except in unusua situations, the upwind
helicopter shall be launched first.

3. When launching with Doppler in SEA mode, it is
normal for the system to be in memory until helicopter
speed is above 35 knots. This can be avoided by first
selecting LAND/ALT for a few seconds until memory
ceases and then selecting SEA before takeoff. During
shipboard operation, the compass system must be reset
after becoming airborne when free of local magnetic
disturbance. Resetting will provide more accurate
readouts sooner than if the system were alowed to
slave by itself free of local magnetic disturbance.
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4. On launching, the helicopter may be moved
forward slightly to make sure chocks/tiedowns are
removed. Lift into a hover about 15 feet above the
deck and transition to forward flight. Helicopters
should clear the ship expeditiously to reduce the
hazard to flight deck personnel. Helicopters shall not
cross the bow or stern within 1 mile unless
specifically directed to do so or in an emergency. VFR
departures should be conducted on the search course
or departure vector.

Sonic booms are capable of gecting windows
and damaging cargo doors. When notified of an
impending sonic boom, all windows and doors
shall be open to minimize potential damage.

Note

Pilots should be aware when operating in
vicinity of island/bridge structures that
airframe vibrations and rumbling noises may
be induced throughout the flight controls
and airframe by ship foghorns.

5. Downwind approaches shall not be made except
under emergency conditions.

6. Helicopters should not cross the deck edge on an
approach until cleared to do so by the LSE.

7. Chocks and tiedowns shall not be installed upon
landing without pilot knowledge. Normally, this will
be done by an exchange of signals between the pilot
and LSE.

8.3.1 Shipboard Wind Limits. Figure 82 presents
the maximum safe launch and recovery wind limits for
CV/CVN class ships. The end points for the wind
azimuth/velocity envelopes define wind conditions where
less than 10-percent tail rotor authority remains or when
the pilot workload is unacceptably high. As part of the
limits, the figures also present the minimum safe WOD for
a particular temperature and gross weight. Use of this
minimum WOD chart is mandatory and ensures that the
helicopter will have a 10-percent torque margin. The
minimum WOD chart is derived entirely from the
performance charts in Part XI and is based on HIGE
conditions. Launching or recovering through jet exhaust
may degrade helicopter performance.
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Figure 8-2 (sheets 1, 2, and 3 of 5) presents the hormal
day/night launch and recovery wind limits for CV/CVN
class ships. Winds are relative to ship heading. For first
two bow spots, align helicopter with axial deck, nose
toward bow. Do not use this figure for crossdeck
operations. The proper takeoff technique for this envelope
isasfollows:

a. Windswithin envelope.
b. Liftinto 15-foot hover.
c. Transitionto forward flight.

d. Maintain helicopter heading from lift-off through
transition to forward flight.

Do not lift off outside the envelope and then turn on
the spot to obtain winds inside the envelope. Do not lift off
inside of envelope and then turn out of the envelope. Ship
roll angles beyond 3° were not tested.

Figure 82 (sheet 4 of 5) presents crossdeck launch
and recovery wind limits for CV/CVN class ships and also
presents wind limits for nonaviation ships when no limits
are specified in NWP 3-04.1. Winds are relative to
helicopter. A lift-off and transition to forward flight in a
direction other than forward along the axial or angle deck
may at times be required by operational necessity. Under
these unusual circumstances, this chart shall be used.
Helicopter heading shall remain constant from lift-off
through out transition to forward flight. A lift-off out of the
envelope with a turn on the spot is not authorized. A lift-
off within the envelope with a turn out of the envelope is
also not authorized. Operations with the helicopter aligned
with the axia or angle deck are preferred over crossdeck
operations. Crossdeck operations should only be attempted
when axial/angle deck alignment is not feasible or because
of operational necessity.

Figure 8-2 (sheet 5 of 5) presents the ASE OFF or
AUX OFF recovery wind limits for CV/CVN class ships.
All winds are relative to ship heading. Align the helicopter
with angle or axia deck. Do not use this figure for
crossdeck operations. Wind limits for other emergency
conditions (single engine, chip lights, etc.) were not
developed. Ship roll angles beyond 3° were not tested.

8.3.2 Traffic Patterns. Traffic patterns and IFR or night
approaches shall be conducted in accordance with the CV
NATOPS Manual. Marshall points, holding and approach
patterns, as well as distance and altitudes shall be as
prescribed in the CV NATOPS Manual as modified by the
ship CATCC instruction. Holding should be flown at 80
knots.
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8.3.2.1 Departures. Instrument flight rule departures
shall be executed in accordance with the CV NATOPS
Manual as modified by the CATCC procedures. Departure
frequencies shall be set in while on deck and this setting
should be maintained until departing the carrier control
zone. Helicopters shall climb straight ahead to at least 300-
foot altitude and 60 KIAS before beginning any tum.

8.3.3 Night and IFR Operations

8.3.3.1 Deck Conditions. Standard deck spotting
(centerline only) shall be used. Such spacing shall provide
a minimum rotary wing to rotary rudder clearance of 20
feet. Minimum deck lighting should consist of red deck
edge or flood lighting. Deck edge and centerline lights of
required spacing and brilliance for helicopter operations
are required for CV/LHA/LPH class ships. Night and IFR
operations from these class ships shall have a minimum of
125 feet of visua reference to the flight deck forward of
the cockpit. Centerline and/or deck edge lighting shall be
used to assist in providing this required visual reference to
the flight deck. When 125 feet of visual reference to the
flight deck is not available forward of the cockpit, night
and |FR helicopter operations shall not be conducted with
less than 175 feet of deck edge lighting forward of the
cockpit. Night operations are not authorized from the first
two bow spots.
Note

Before applying external power or turning the
battery switch on, pilots and/or maintenance
personnel shall make sure that all helicopter
switches are OFF.

8.3.3.2 Minimum Operating
Night/IFR Shipboard Operations.

Equipment for

1. Flight instruments (pilot and copilot).
a  Attitude and turn-and-slip indicator.
b. Airspeedindicator.
c. Altimeters (barometric and radar).
d. Compass system.
e. Standby compass.
f.  Vertical speedindicator.
g. Clock.
2. All engine and systemsinstruments.

3. All instrument, navigation, landing, cockpit, and
cabin lights.

8-11

NAVAIR 01-230HLH-1

4. Radio equipment: UHF, ICS, and appropriate
navigation equipment.

5. ASE and RAWS

6. Coupler/Doppler for SAR.

8.3.3.3 Night Launches. The radar altimeter limit
should be set at 15 feet above the flight deck height to
visually warn of low altitude after takeoff from the flight
deck. The BAR ALT hold should be engaged on deck and
the temporary release button held from takeoff until
reaching the desired altitude to provide the pilot with an
atitude hold preselected if disorientation occurs.
Following the night takeoff, the pilot should hold cockpit
functions to a minimum until the helicopter is established
in level cruising flight. Helicopters shall climb straight
ahead to & least 300-foot atitude and 60 KIAS before
beginning any turn.

WARNING

- With the landing gear down, the RAWS
will not provide an indication of an
unreliable radar atimeter. Therefore, the
landing gear should be raised as soon as
practicable after clearing the ship deck
edge.

- Because of loss of RAWS aural and visual
warning of unreliable radar dtimeter and
absence of 30-foot aural RAWS, night/IFR
overwater operations below 150 feet shall
not be conducted with landing gear down.

8.3.3.4 Night and IFR Approaches. Night and IFR
approaches should be conducted under control of the ship
CATCC and by pilot reference to the mirror/optical
landing system, if installed. Marshal points, holding and
approach patters, as well as distances and altitudes shall be
flown as published in the ship CV NATOPS Manual. The
holding pattern, unless briefed otherwise, should be flown
at 80 knots. Relative wind for approaches and landings
shall not go over the parameters set forth in Figure 8-2.
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8.3.4 Mirror/Optical Landing System Approach.
The radar altimeter should be set at 15 feet above the flight
deck height to visually warn of low atitude prior to
crossing the flight deck edge. The helicopter should enter
the glidepath about 2 miles astern of the carrier on the
landing axis. The helicopter should be flown down the
glideslope at 90 to 100 KIAS. At about three-quarters of a
mile distance astern of the carrier, a speed transition
should begin to arrive at the ramp in a stabilized flight
condition with about 15-foot altitude above the flight deck.
The helicopter may then be air-taxied to an assigned spot
at a safe closure rate, with pilot reference to visual signals
fromthe LSE.

8.3.5 Recovery Signals. Helicopter recovery signals
areasfollows:

1. Voice: Charlie (number), meaning length of time in
minutes before carrier will be able to take helicopters
aboard. Upon receipt of Charlie (number), al
helicopters in the holding pattern VFR will establish
proper interval for landing. This procedure will reduce
the time the carrier must remain into the wind and
expedite the recovery.

Flag: Hotel at the dip.
2. Voice: Charlie, meaning land helicopters.
Flag: Hotel closeup.

3. Hotel at the dip indicates the ship is preparing to
conduct helicopter operations. Hotel closeup indicates
the ship is conducting helicopter operations and
constitutes a Charlie signal during periods of radio
silence. The Charlie signal should also be passed by
flashing light to helicopters that are not in a position to
observe the flag hoist. Receipt of either signal
constitutes pilot authority to commence a landing
approach.

Primary flight control should designate numbered
deck spots to be used before Charlie. LSE thus will be
readily sighted and landing interval may be reduced.

8.3.6 Waveoff Procedures. A waveoff signa is
mandatory at all times. Pilots must use extreme caution to
avoid overflying other helicopters and fixed-wing aircraft
parked or turning up on deck while executing a waveoff.
The landing gear should not be retracted. Re-entry into a
landing pattern shall be prescribed by the controlling
authority.

8.3.7 Landing Considerations.  Helicopters should
be landed within 10° of the relative wind. The pilot should
cross the deck edge at least 15 feet above the flight deck to
compensate for the pitch and/or roll of the deck and the
ever-present turbulence in thisarea.
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8.3.8 Shutdown. After chocks and tiedowns have been
attached, the helicopter will be shut down upon signal
from the flight deck director.

8.3.9 Hand Signals. Considering the hazards of FOD
ingestion into the T-58 jet engines, paddles, wands,
flashlights, or plain hand signals may be substituted for the
hand flag signals prescribed in NAVAIR 00-80T-113.

WARNING

Only two hand signals are mandatory:
waveoff and hold. All others are advisory in
nature.
8.4 AIR-CAPABLE SHIP OPERATIONS
8.4.1 Flight/Hangar Deck Procedures
8.4.1.1 Helicopter Movement
1. OOD approva is required prior to helicopter
movement. Timely reguests for permission to move
the helicopter are necessary so that the OOD can
maneuver the ship to achieve the most stable deck.

2. A minimum of 15 men for manua moves is
required asfollows:

a. Director (1).

b. Brakerider (1), strappedin.

c. Tailwheel steering bar (1).

d. Mainmount chock/chain men (2).

e. Tailwheel chain men (2).

f. Pushers (8).
3. Whenever the officer in charge of the helicopter
detachment determines that because of weather and/or
ship roll/pitch more personnel are required to move
the helicopter, he shall request additional assistance
from the ship force. However, additional personnel will

significantly increase the supervisory reguirements.

4. During high sea states, safety nets may be raised
prior to helicopter movement.
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5. Thedirector should maneuver the aircraft into/out
of the hangar at a slow and controllable rate of speed.
When the ship is unstable, consideration should be
given to alternately attaching and removing the chains
during helicopter movement. A brake check shall be
performed immediately after initial  helicopter
movement. When positioning the helicopter for
takeoff, the main landing gear should be in the center
of the landing circle and the tailwheel on the desired
lineup line.

6. The helicopter should always be properly secured
unless it is being positioned for launch, at which time
two tiedowns are to be attached to each main landing
gear and one tiedown to each side of the tailwheel.

7.  The movement is not complete until the director
notifies the OOD of helicopter ultimate position and
security.

8. At night, all available lighting should be used
during helicopter movements.

Thetail pylon should be folded/spread in the
lee of the hangar to reduce the chances of a
runaway tail rotor.

8.4.1.2 Starting the Helicopter

1. Starting will normally be accomplished only upon
a signa from the LSE and clearance by the OOD. The
helicopter normally uses ac external power for
starting. The aircraft may be started with ac or dc
power.

2. The rotor blades will be spread, after starting the
No.1 engine only upon signal of the LSE. Blade
walkers shall be used to prevent the No. 3 or No. 4
blade from striking the flight deck, safety nets, or
other obstructions. The safety nets shall be lowered
prior to spread/fold evolution.

8.4.1.3 Rotor Engagement

1. Rotors shall be engaged only on signal from the
LSE. Mandatory requirements for engagement of
rotors shall consist of the following items:

a. Tail and mainmount tiedowns secured with 2
to 3inches of slack and with chocksin place.

b. Fight deck clear of unnecessary personnel.

c. Tailwheel locked and parking brakes on.
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d. Winds for engagement in accordance with
Figure 8-1.

e. Helicopter rotors shall not be engaged (or
disengaged), nor shall the helicopter be launched
(or recovered) while the ship is tuning.

When the helicopter is on the flight deck
with the rotors engaged, the cyclic stick
should be held in the neutral position. At-
tempting to maintain the tip-path plane
paralel to the horizon on a rolling, pitching
deck can be hazardous to flight deck per-
sonnel and may cause unnecessary stresses
on the droop stops.

8.4.2 Launch and Recovery Procedures

WARNING

Power required to hover both in and out of
ground effect (Figures 21-1 and 21-2) shall
be used to calculate performance for al
shipboard launches and landings.

Note

During shipboard operations, after becoming
airborne, the compass system should be reset
when free of local magnetic disturbance.
Resetting will provide accurate readouts
sooner than if the system were alowed to
slave by itself.

8.4.2.1 Operating Conditions

1. Air-capable ship flight operations present problems
not generally associated with other aviation ships. The
small deck area, pitch and roll, obstructions, and wind
turbulence combine to make these operations
hazardous. Furthermore, ground handling poses an
additional hazard to the aircraft and personnel.

2. Launch and recovery operations, signals, and

procedures shall be in accordance with NWP 3-04.| M
and NAVAIR 00-80T-113.
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3. Wind limitations for launch and recovery
operations are defined by ship classin NWP 3-04.1M.
The helicopter shall be launched and recovered within
the limits of the prescribed wind envelope to preclude
damage or loss. Launch and recovery shall not be
attempted while the ship is turning.

4. In selecting optimum wind conditions, several
factors must be considered: turbulence, pitch and roll,
pilot experience, minimum wind over deck for hover
out of ground effect, and minimum safe single-engine
speed. A turbulent wind is more hazardous than a
nonturbulent wind, even though the latter may be of
high velocity. Turbulence can result from an otherwise
smooth wind flowing over and around the ship
superstructure.

8.4.2.2 Day/Night Launches

1. For takeoffs, the helicopter shall be spotted along
the lineup to assure maximum obstruction and landing
gear clearance. The centerline of the helicopter must
be parallel to the lineup line to provide an adequate
tailwheel landing area. During takeoff, the pilot
nearest the hangar face should be at the controls and
the parking brakes shall be set. After the tiedowns
have been removed, the pilot should be prepared for
an immediate takeoff in case the helicopter starts to
slide on deck. Normally, the pilot should wait for a
level-ship attitude before lift-off.

2. On launching, the helicopter should be raised to
approximately 15 feet above deck and flown laterally,
so that the pilot at the controls keeps the flight deck
environment in sight to a position at least one rotor
diameter clear of al obstacles. The pilot should
transition to forward flight on a path paralel to the
painted lineup line, ensuring that the helicopter
remainswell clear of the ship superstructure.

3. During night and IMC, the pilot shall transition to
forward flight using instrument takeoff procedures.
The wings shall be maintained in a level attitude with
reference to the attitude indicator and the nose should
be beeped to an attitude approximately 5° nose low as
the collective is simultaneously being raised as
necessary. Continue to lower the nose to 5° to 8°
below the hover attitude and increase collective within
transmission torque limits. No turns will be
commenced until an atitude of at least 300 feet is
reached. The D mode position of the hover indicator
should be monitored because at low airspeeds it will
be the only cockpit indication of drift. The pilot not on
the controls raises the gear when directed; monitors
attitude, departure heading, rate of climb, and
airspeed; and maintains (if conditions permit) an
outside lookout.
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Note

During night/IMC operations, landing gear
should be raised as soon as possible to
enable the RAWS aural warning system.

4, When safely airborne and established on the
departure heading, an "OPS normal” report should be
given to helicopter control. Unless the urgency of the
situation dictates otherwise, the ship should not make
radio calls to the helicopter during the departure until
this report is received. All other reports will be in
accordance with the tactical reference manuals and the
prelaunch brief. The ship should remain at flight
quarters until the "OPS normal” report has been
received.

8.4.3 Approach/Landing Procedures

WARNING

Power required to hover both in and out of
ground effect (Figures 21-1 and 21-2) shdl
be used to calculate performance for al
shipboard launches and landings.

8.4.3.1 General. Because of the reduced obstruction
clearances and pilot restricted field of view, the pilot
nearest the hangar face should be at the controls for
landing.

8.4.3.2 Day Visual Meteorological Condition.
Inbound to the ship, intercept the approach line at
approximately 200 feet and 0.5 nm to achieve a 3° slope.
Maintain this approach line and glidepath using the lineup
line on the ship deck (and the GSI) as visual cues until in
close, at which point the landing phase commences.

8.4.3.3 Landing Phase

1. The pilot should begin to stabilize the helicopter
in an air taxi short of te flight deck. A slow and
controlled closure rate close to the flight deck is
essential to maintain obstruction clearance. The pilot
should not necessarily enter a stabilized hover short of
the flight deck. The crewman shall report, "deck in
sight." The pilot not at the controls shall back up the
pilot scan and monitor performance instruments. The
crewman should give advisory commands using
standard terms found in Chapter 18. The pilot shall
monitor LSE signals and verbal advisories from the
crewman. The pilot shall receive signals to land from
both the LSE and crewman prior to landing the
helicopter. Refer to Figure 8-3.
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2. After landing, the pilot not at the controls signals
for chocks and tiedowns and completes the After
Landing Checklist if performing multiple landings, the
pilot not at the controls ensures completion of the
Takeoff Checklist.

8.4.3.4 Night or IMC.

1. At night or during IMC, the aircraft will marshal

as assigned. At the expected approach time or when
cleared, complete Landing Checklist and commence
the instrument approach. Descent to published minmums
should be completed prior to 1 nm in order to see the
GSl and deck landing environment.

2. The left-seat pilot should fly the helicopter during
the instrument procedure portion of the approach.
When the right-seat pilot has visually acquired the
lineup light and GSI and is capable of continuing the
approach visually, he should notify the left-seat pilot
and take control of the aircraft. The left-seat pilot
should secure the forward anti-collision light, switch
position lights to dim, and resume hisinstrument scan.

Note

If the ship is below instrument minimums
with no available divert field or ship, the
aircraft commander may deviate from these
procedures. The crew should consider the
following options:

a.  Usethe coupler to descend to VMC.

b. Establish an air taxi at a slow closure rate and
continue the approach from directly astern the ship.

c. Reqguest the ship to drop smoke markers astern.

3. The right-seat pilot should utilize the GSI and
deck lineup lights as visual cues until in close, at
which point the landing phase (see Day Visua
Meteorological Condition, paragraph 8.4.3.2) commences.

8.4.4 ASE/AUX OFF Approaches and Landings to
Restricted Decks. In the event of a flight control
malfunction, the pilot in command should determine if
extended flight is feasible that would permit a landing
ashore or aboard alarger ship (such asCV, LPH).
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10.

11

12.

13.

FROM

. PILOT
. CREW
. CREW

. CREW

. CREW
. CREW

. CREW

. CREW

. CREW

CREW

PILOT

COPILOT

CREW

1O
CREW

PILOT

PILOT

PILOT

PILOT

PILOT

PILOT

WHEN

After landing checklist is
completed

When crew has visual reference
with the deck

After hearing from pilot; YOU
HAVE VERBAL CONTROL

Visually sighting deck landing
center line

When approaching deck edge
(not deck edge safety nets)

When main landing gear passes
over the deck edge -

When tailwheel passes over deck
edge
NOTE

N

REPORT VISUAL
SIGNAL

- RIG FOR
SMALL DECK DLQ
LANDING

IHAVE THE DECK IN
SIGHT

ROGER, I HAVE VER-
BAL CONTROL

ON CENTER LINE
(Crewman reports stan-
dard terms for helicopter
movement)

GOOD ALTITUDE

MAINMOUNTS
OVER DECK

‘TAILWHEEL OVER DECK

Crewman shall monitor the tailwheel position until final touchdown or land-
ing is achieved. The tailwheel may move either left or right and corrections
must be made before final landing. The following are recommendations for
standard 1CS phraseology.

PILOT

PILOT

When tailwheel moves exces-
sively to the left of safe landing
criteria

When tailwheel moves exces-
sively to the right of safe landing
criteria

NOTE

TAILWHEEL IS LEFT

TAILWHEEL IS RIGHT

After final landing is achieved, pilot shall ensure that the chocks and chains
are properly installed. Two chocks. one on each mainmount; four tiedown
chains, one on each mainmount and two on the tailwheel.

PILOT

CREW

PILOT

PILOT

When stable hover is achieved
and safe landing criteria are met

After takeoff checklist is com-
plete and all chocks and chains
are visually sighted as being
removed

After a stable hover is achieved
and safe altitude is obtained

After helicopter is visually clear

CLEARTOLAND

LIFTING

CLEAR TOMOVE
LEFT/RIGHT

When clear of all obstruc-
tions—READY FOR
FORWARD FLIGHT

Figure8-3. SSor MS Communications

Brief
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RESPONSE

ROGER,
UNSTRAPPING

ROGER. YOU
HAVE VERBAL
CONTROL

ROGER

ROGER

COMING LEFT/
RIGHT

POST TAKEOFF
CHECKLIST.

ORIGINAL



NAVAIR 01-230HLH-1

CHAPTER 9

Special Procedures

9.1 FORMATION/TACTICS

Helicopter formation flight is conducted to provide
improved operational capability, mutual safety and
accountability, and esprit de corps. When properly
executed, the formation leader can expect complete
flexibility of operation within the limitations of helicopter
maneuverability without danger of creating unsafe
conditions within his formation (free cruise) or delay while
intentions are passed via signa or radio. The danger of
midair collison is greatly reduced when every flight
member knows where he is supposed to be and remains in
his designated space. The formation leader, by checking
positions, can account at a glance for any missing aircraft.
Few factors can create a greater pride in a unit than a
sharp, correctly executed formation doctrine. Few factors
can destroy unit pride more thoroughly than a poor
formation capability. Certain helicopter characteristics that
should be considered in formation flight are the following:
(1) Formation flying is done in a step-up position to avoid
rotor wash and improve visibility and to provide a greater
safety margin between the rotary wing and the helicopter
ahead; (2) there is no wing to observe to indicate
movement and changes of direction (at night it is difficult
to ascertain when the lead helicopter changes direction and
dtitude) (refer to Night Formation, paragraph 9.1.7); and
(3) loss of both helicopters in case of midair collision is
probable.

Section and division leaders must endeavor to fly as
smoothly and as steadily as possible. It is imperative that
their power settings remain as near constant as possible.
Constancy of heading and altitude should be a rule of
flight insofar as considered practical and within the
mission requirements. Quick stops in any formation or
rendezvous are strictly forbidden. Illustrations of free
cruise and parade formations can be found in Figures 9-1
and 9-3. In judging altitude separation between helicopters,
the horizon is considered level with the eye.

9-1

9.1.1 Formation Composition.
See Figures 9-1, 9-2, and 9-3.

9.1.1.1 Section. The section will consist of two
helicopters and will constitute the basic unit of a
formation.

9.1.1.1.1 Parade. The wingman will fly at a 45° bearing
abaft the beam on the appropriate side of the section
leader. The horizontal helicopter-to-helicopter separation
will be one rotor diameter minimum between rotor tips.
The vertical separation (step-up) will be 10 feet between
closest components of helicopters. The wingman position
in the parade section is fixed.

9.1.1.1.2 Free Cruise. The wingman will fly within
bearings about 60° abaft the beam of the section leader.
The horizontal helicopter-to-helicopter separation will be
about two to three rotor diameters. The vertical separation
(step-up) will be 10 feet between closest components of
helicopters. Normally, the free cruise wingman maintains a
position 30° off the axis of the lead helicopter during
straight and level flight. During turns, he crosses over from
one side d the section leader to the other to maintain
position with minimum changes of power. Normally, when
straight and level, a position on the outward extremity of
this segment is assumed in order that the leader may have
ready visual accountability and for avoidance of turbulence
or downwash problems.

9.1.1.2 Division. A division will consist of two sections
and be considered the main unit of aformation.

9.1.1.2.1 Parade. The second section leader is the
number three man in the division. His position is opposite
of the wingman of section one. Section two wingman
aways views both his section leader and division leader in
line from his position. Normaly, the number two
helicopter flies on the |eader's starboard side.
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S

LEGEND

A — LEAD (FORMATION AXIS)
B — DISTANCE BETWEEN HELICOPTERS: APPROXIMATELY
TWD TO THREE ROTOR DIAMETERS
C — BEARING EXTREMITY. 30° EITHER SIDE OF
LEAD AXIS
D — DIRECTION AND DISTANCE OF ALLOWABLE
TRAVEL OF EACH HELICOPTER
E — MO, 4 HELICOPTER LIMITED TO 30 DEGREES OF
EITHER 5IDE OF SECOND SECTION LEADERS
AXIS

Figure9-1. Free Cruise— Straight and Level
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LEGEND
A — LEAD [FORMATION) AXIS. FLIGHT PATH
B —PATH OF SIDEWARD MOVEMENT ON ENTERING TURN =
€ — PATH OF SMALL SIDEWARD MOVEMENT ALLOWED TO VARY d

RADIUS OF TURM TO MAINTAIN HORIZOMTAL SEPARATION ﬁ"; B
D — DISTAMCE BETWEEN HELICOPTERS APPROXIMATELY I

TWO TO THREE ROTOR DIAMETERS \%’
E — RADIUS OF TURMN =

=",
) ]
!
\%’ ..
-
§ 27023 ()

Figure9-2. FreeCruiseTurn
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LEGEMD ¥

A — LEAD [FORMATIOMN) AXIS

B — RIGID 45° BEARIMG

€ = FIXED HORIZOMTAL MIMNIMUM SEPARATION OF
OME ROTOR DIAMETER

MNOTE

BEARINGS AND DISTANCES REMAIN RIGID DUR MG B B
ECRMATION TURNS REQUIRING POWER/AIRSFEED T ———
COMPEMSATION BY ALL OTHER THAM LEAD HELICOPTER.

C
A
BALANCED FORMATION
(HEAWVY LEFT SIDE)
l\/%
H
s
H
A
ECHELON

(LEFT)

& 27024 (CB)
Figure9-3. Parade
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9.1.1.2.2 Free Cruise. The section leader will fly a
bearing about 60° abaft the beam of the division leader
when in straight-and-level flight. The horizontal and
vertical clearance will be about two to three rotor
diameters and 10 feet between closest components of
helicopters respectively, from the section one wingman.
During turns, the second section leader isfreeto cross over
his section from side to side of the division leader to
maintain horizontal clearance with minimum changes of
power. The second section leader's wingman will conform
to the requirements in the preceding paragraph. When a
flight consists of more than four helicopters, any amount
over four will form subsequent divisions. The last division
may be comprised of less than four helicopters. The
general rules applying to individua helicopters in
formation may be expanded to apply to divisions of
helicopters within the limits of safety and capability. The
side of the division on which the section is placed will be
known as the heavy side, and the side of the leader's
wingman the light side.

9.1.1.3 Scouting Line. The scouting line formation is
normally used, day or night, for flights proceeding to and
from datum and for VFR cross-country navigation. This
formation provides the best means for all helicoptersin the
flight to conduct visual search and navigation en route,
while dtill affording the formation leader the means to
control the flight. The formation leader must always be
aware that relative motion is difficult to immediately
discern at these distances and any course changes,
especially at night, must be preceded by a radio call or
other prearranged signal.

9.1.1.4 Other. Variations from the standard two-plane
section and four-plane division are authorized.

9.1.2 Rendezvous. Normally, the running rendezvous
should be employed. The leader should fly on course at
slow cruise and the flight should take positions as briefed.
When the flight is joined, the leader should proceed at
cruise speed. An orbiting rendezvous may be used. The
leader should fly a right or left circular pattern at normal
cruise speed around a designated point until the flight is
joined. In an orbiting rendezvous, helicopters should join
in column formation using the free cruise principle until
the leader rolls out. On departure heading. All rendezvousing
helicopters should pass across the designated point, pickup
altitude separation, and join on the helicopter ahead. Any
overshoot tendency should be taken to the outside of the
turn. There after, the flight should continue to maintain
free cruise formation at cruise speed unless otherwise
directed by the formation leader. The flight positions are as
briefed. Extreme caution should be taken during night
rendezvous because of reduction of perception of relative
motion.

9.1.3 Conduct of Flight. Formation flight should be
practiced in accordance with this doctrine during all
normal multiple helicopter movements in order to improve
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proficiency. Free cruise formation should be used for most
operations. Parade formation is normally used only for
flyover of ships or base. Unless otherwise specified, the
formation leader should fly the lead from number one
position. A change of lead should be passed only when the
flight is in echelon and when positive change of lead is
indicated by visual or radio communications.

9.1.4 Responsibility. The formation leader is
responsible for flight briefing, conduct, and discipline of
flight. He should normally handle radio transmissions for
the flight, including takeoff and landing clearances.
Division and section leaders are, responsible for main-
taining position and should be prepared to assist the lead
when required. All pilots are responsible for maintaining
positions as outlined, bearing in mind the necessity for
being in view of lead plane when not maneuvering in free
cruise formation. No deviation of position, such as change
of lead, shall be made until appropriate signals have been
given and acknowledged. When changes of lead are made,
the lead helicopter shall drift dightly away from the
echelon until safely clear, and then assume position on the
new formation. Safety shall govern all actions. Wingmen
must avoid flying behind leaders in straight-and-level
flight.

9.1.5 Briefing. Briefing for a formation flight is the
responsibility of the formation leader. The briefing shall
include the following information:

1. Rendezvous (type, area, altitude, positions, speed,
and other pertinent data).

2. Position of each helicopter in the flight.

3. Communications (whether by radio or hand
signals).

4. Review of signals.
5. Conduct of flight (what maneuvers will be
accomplished, whether there will be changes of lead

within the section or within the division, etc.).

9.1.6 Signals. The following signals shall be used in
formation flying:
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MANEUVER SIGNAL
DAY NIGHT
Join up Radio and/or zoom | Radio
(fore-and-aft
movement of
Right cyclic) Radio or R
echelon (.--.) on lights.
(wingman) Right arm up
Left echelon Radio or K
(wingman) (---,--) on
Left arm up lights.
Echelon Radio
Pumping arm
signal or radio
Break-up Blink lights,
Vertical rotary then switch
motion on hand, lights to bright
pass leads, and to bright Radio.
kiss off. Radio.

9.1.7 Night Formation. Night formation should be
flown in the same manner as day formation only when
complete visual reference between the helicopters can be
maintained. Separation between helicopters may be
adjusted as deemed prudent by members of the flight and
as directed by visibility conditions. Caution shall be taken
to avoid unnecessarily extending the formation to the
extent of limiting its operational capability, mutual safety,
or ability to maintain firm visual contact with other
formation members. At any time firm and complete visual
contact, cannot be maintained between helicopters, or
silhouette definition is lost, discontinue the formation
flight. Helicopters in formation at night should have
position lights on STEADY, DIM, or BRIGHT (as
required) with the rotating Grimes light OFF, with the
exception of the last helicopter in each division turning
lights on STEADY BRIGHT and actuating its rotating
beacon.

9.2 INSTRUMENT FLIGHT CONDITIONS IN
FORMATION (Figure 9-4)

Normally formation flying will not be flown when the
visibility is so low that helicopters are likely to lose sight
of one another. When situations can be anticipated, the
leader will take such action as necessary to ensure
formation integrity. Flight conditions permitting, the
formation should be maintained intact, return to a clear
area, and either land or filean IFR flight plan.
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9.2.1 Lost Sight During IFR Flight Procedures.
The reversal base course will be the reciprocal of the
flight's present heading.

Upon signal, the helicopters will acknowledge and
take the following action:

1. Helicopters 1 and 4 will commence a standard
rate level turn away from the flight. They will call
passing 90° of turn and turn 170°.

2. Helicopter 2 will maintain heading and altitude;
upon call from helicopter 1 passing through the 90°
position, it will reverse course 170° toward helicopter
1

3. Helicopter 3 will maintain heading and im-
mediately climb 500 feet; upon receiving the radio call
from helicopter 4 passing through the 90° position, it
will reverse course 170° toward helicopter 4.

It is essential that all helicopters maintain the airspeed
of the flight when the dispersal was commenced. The
flight will regroup whenin aclear area.

9.3 ADVANCED INSTRUMENT FLYING

9.3.1 Instrument Check. Before leaving the ground or
deck on an instrument flight, all instruments must be
checked for proper operation. In addition, special emphasis
must be placed on checking for instrument calibration,
standby compass, gyro-stabilized compass, and al
receivers and navigational equipment for proper operation.
Check proper settings for attitude indicators, altimeters,
etc. The following airspeeds for the various conditions of
flight are designated as standard for the helicopter:

MANEUVER SPEED
Slow cruise 70 knots
Normal cruise 100 knots
Fast cruise 120 knots

9.3.2 Straight-and-Level Flight With Power
Changes. Straight-and-level flight is said to be the
easiest to master for only one reason. It is a steady-state
maneuver and requires a minimum of cross-checking or
scanning. However, in order to sustain this regime of
flight, a pilot must be quick to recognize any deviation of
his aircraft through the primary instruments, in this case,
airspeed, altitude, and slaved compass. The attitude
indicator, if cross-checked properly, will greatly reduce the
normal scan time. When holding a steady airspeed with
constant altitude and heading, the end result can only be
straight-and-level flight. At any given airspeed, the power
setting determines whether the helicopter isin level flight,

ORIGINAL



NAVAIR 01-230HLH-1

RADID CALL

RADID CALL

I, ALL TURMS 5RT
Z RENDEIVOUS WHEMW VFR
15 REGAINED

§ 27130 (RE2)

Figure9-4. Four Plane Echelon IFR Dispersal
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a climb, or descent. Airspeed shall be maintained during
climb and descent with very little movement of the cyclic
control. Because of collective cyclic coupling, minor
cyclic adjustments must be made to maintain constant
airspeed. When there is a reduction in power at low
airspeeds, the helicopter tends to pitch noseup; the
response is less noticeable at higher airspeeds. It will be
noted in single rotor configured helicopters that when
increasing power, the nose will yaw to the right Rudder
changes are less necessary in this helicopter with power
changes because of the collective yaw coupling.

9.3.3 Turns. A turn made by reference to instruments
should be made at a definite rate. Except for practicing
basic attitude maneuvers, a 3° per-second turn is usually
used in programming precision instrument turns, as
indicated by the turn-and-bank and attitude indicator.
Airspeed determines the angle of bank necessary to
maintain a standard rate turn. The standard rate turn is a
single needle width turn. Combining bank and pitch
control requires a more rapid cross-check, and
interpretation must be accurate. This rapid cross-check
should be practiced until it has become second nature to
the pilot, and as a result will alow him to direct more
attention to the other matters in the more advanced phase.
In entering alevel turn, the attitude indicator is the primary
pitch attitude instrument, and the airspeed indicator is the
primary power control instrument. During entry into the
turn, increase power to compensate for loss of vertical lift
caused by the banking of the helicopter. Remember not to
apply any corrective action until the flight instruments
indicate a deviation from the desired condition of flight.
Only experience in the helicopter can teach the pilot to
anticipate certain conditions. Although there is no lag in
the slaved compass system, alead should be established in
rolling out of aturn. The amount of lead is determined by
the individual pilot technique. A good rule of thumb is
one-third the degree of bank used in the turn; for example,
if you are using a 12° bank, then your rollout should
commence at a 4° lead. This lead will serve as an aid in
keeping the rollout smooth with less chance of an over-
shoot.

9.3.4 Constant Airspeed Climbs - Descents and
Level-Offs. For any power setting and load condition,
there is only one airspeed that will give the most efficient
rate of climb. In a climb at any predetermined constant
airspeed and power setting, the pilot must accept whatever
vertical velocity results. The entry to either is made by first
adjusting the collective pitch and power to the desired
power setting. The pitch attitude may be changed
momentarily to hold the desired airspeed during the entry
or level-off; however, once the descent or climb has been
established and the airspeed stabilized, the pitch attitude
will remain constant. Use the vertical speed indicator only
after it is stabilized to maintain a standard rate of climb or
descent. By continuous cross-check, you will be able to
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conduct a good programmed descent with small power
changes. The level off from a climb must be started before
reaching the desired altitude. Although the necessary
amount of lead varies with the helicopter and pilot
technique, the most important factor is the vertica
velacity. Normally, the lead for each 500 foot-per-minute
rate of climb will be 40 to 50 feet.

9.3.5 Unusual Attitudes. The importance of cross
checking the attitude indicator must be stressed. The
attitude indicator is a nontumbling attitude indicator. If the
pilot uses the information presented by it correctly, he can
execute a recovery very easily. Airspeed should be
checked simultaneously with the attitude indicator.
Checking the airspeed will also give an instant indication
of pitch attitude. As soon as the airspeed is adjusted, the
altimeter becomes the primary pitch instrument. The angle
of bank and power should then be corrected. When a
diving spiral is experienced, too much aft cyclic may
aggravate the maneuver, will tighten the turn, and may
result in a blade stall. It must be emphasized that when
flying at mission altitude (150 feet and below) and at low
speeds, the attitude indicator will only give attitude and
rate of turn and will not present any information on rate of
descent or accent. High sink rate can be experienced with
no change in attitude; therefore, radar altitude and rate
instruments should be given strong emphasis. While
reducing speed, the only possible way to expedite the
recovery is to level the wing attitude or at least decrease
the angle of bank while simultaneously applying back
cyclic. Do not chase the vertical speed indication on
recovery from any maneuver. This is arate instrument and
isfairly reliable in a steady-state but should be disregarded
after a pitch change is made. Abrupt right and left inputsin
yaw will cause static instruments to indicate climb or dive,
respectively.

9.4 HELICOPTER
PROCEDURES (HIFR)

IN-FLIGHT REFUELING

9.4.1 General. HIFR is done to extend the on-station
time and should be initiated with enough fuel remaining to
"bingo" to the nearest land base or carrier, if it is not
possibleto in-flight refuel.

Daylight VFR refueling operations can be executed in the
same manner as normal utility transfers of mail, cargo, or
personnel. Night in-flight refueling is an extremely
demanding operation and should be scheduled only as
operational necessity requires. Hot refueling while rotors
areturning) is preferable to night in-flight refueling.
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9.4.2 HIFR Systems. All HIFR-capable ships are
equipped with one of two different rigsfor HIFR:

1. Wiggins/North Island HIFR Rig - This rig has a ship's
hose (> 100 feet in length and all HIFR assembly that is a
10-foot section of 1-1/2 inch hose outfitted with a saddle
for hoisting the HIFR assembly and hose to the aircraft.
Both ends of the HIFR assembly are equipped with female
CCR fittings (also referred to as Wiggins fittings). A
manual emergency disconnect lanyard (emergency release
"T" handle) islocated near the Wiggins fitting on the HIFR
assembly that connects to the male Wiggins fitting in the
helicopter. The second Wiggins fitting connects the HIFR
Assembly to the ships hose.

Note

The Wiggins rig incorporates a manual
breakaway that requires a helicopter crew
member to pull an emergency disconnect
lanyard to effect breakaway.

2. NATO Compatible High Capacity (HIFR -This new
rig features a 100-foot long 2-inch lightweight hose, unisex
couplings, automatic emergency breakaway and facilitates
the use of either a CCR nozzle or a D-1 nozzle (SPR) for
HIFR operations. The NHC also has two major assemblies
- the 100-foot HIFR hose and the 10-foot HIFR assembly.
During routine HIFR operations, H-3 aircraft will receive
the CCR nozzle attached to the HIFR assembly. This
nozzle has a built-in 45-psi pressure regulator and an
on/off flow control handle that allows the crewman to turn
on and off the fuel flow. Emergency breakaway is initiated
when 450 +50 pounds of straight tensile pull is exended
on the automatic breakaway coupling. The mount for the
hoist cable has been designed for self-aignment between
the winch and deck tiedown to assure straight pull.

Note

Emergency breakaway is accomplished
automatically as the pilot pulls the
helicopter away from the ship. No
action by an air crewman is necessary.

Most U.S. helicopters are configured
with a CCR-type connection for HIFR
refueling while all other NATO
countries with HIFR capability use an
SPR connection. Therefore, if a U.S.
helicopter is HIFR'ed by another
member country's ship, it will be given
an SPR nozzle and must carry an
adapter to convert it to a CCR-type
connection.
Further information on both HIFR rigs can found in
NWP 3-04.1.
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9.4.3 Normal Operation. For day and night HIFR
operations, the helicopter shall be positioned into the
relative wind over the HIFR deck marking. The wind
should be 330° to 355° relative to the ship heading at a
velocity of 15 to 20 knots. Density altitude and true wind
velocity will dictate whether a higher relative wind
velocity will be required to hover. During high true wind
conditions, the most stable hover with the least amount of
turbulence is normally encountered when the ship is at a
speed slightly above that required to maintain steerageway.
The ship speed should be adjusted to minimize the pitching
and rolling of the transferring ship in high seas.

WARNING

The plane commander should ensure that a
fuel sample is taken and is visualy in-
spected by a crewmember before fueling is

commenced.

The plane commander shall make sure that
the Landing Checklist (including lowering
the landing gear) is completed before be-
ginning any approach (HIFR, transfer, etc.)
to any ship to preclude a gear-up landing in
case of an emergency or other unscheduled
landing.

To request in-flight refueling, the pilots shall contact
the refueling ship and request HI-DRINK, specifying type
nozzle, and the amount of fuel in pounds required. Two
types of refueling nozzles are used:

1. The Parker nozzle (also referred to asthe DI/SPR
nozzle) that is attached to the normal pressure-
refueling receptacle on the starboard side of the
helicopter.

2. The Wiggins fitting (also referred to as the CCR
nozzle) is attached to a receptacle in the aft cabin
floor, or starboard side, aft of the cargo door, behind
the thermal barrier. When equipped with a Wiggins
fitting, any member of the crew may give the
command, "Break away." The crewman will
immediately pull the emergency disconnect lanyard
and report, "Hose clear."
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Note

If the Wiggins fitting is not properly
seated, it will unsea when the fueling
hose is pressurized. The fueling hose
must be depressurized and partially
sucked back before it can be properly
resealed.

When equipped with a Wigginsfitting, a
slow pumping rate of less than 100
pounds per minute total for both tanks
may indicate a clogged fuel filter in the
helicopter receiving system. All five
filters should be replaced with this
indication. Before attempting to replace
the filters, ensure that adjustmentsin the
aircraft atitude and sufficient fueling
hose pressure do not correct the problem.

A light should be connected to the hoist
hook during night operations to give
visual reference to hook position at all
times.

9.4.4 Communications. Signals to start and stop
pumping shall be exchanged between the helicopter
crewman and the ship director with the radios as the
backup means of communication. In addition to the normal
hover positioning reports, refer to Figure 9-5 for Standard
Terms.

9.4.5 HIFR Procedures

1. Lower the hoist and obtain fuel sample taken
from nozzZle of HIFR rig and confirm fud is
acceptable.

2. Lower hoist cablefor pick up of refueling rig.
Note

Should waveoff be required before either
HIFR rig is connected, the hoist cable
should be cut immediately.

3. Disconnect nozzle from hoist (or saddle).
4. Connect the grounding wire.

5. Connect CCR nozzle (NHC rig) or Wiggins fit-
ting (NI rig) to the receptacle in the aircraft. When
using the NI rig, crewman shall place one hand on the
emergency release "T" handle and keep it there until
fueling is complete and the NI Wiggins nozzle has
been disconnected from the aircraft receptacle.
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Note

The NI rig incorporates a manual emergency
breakaway system. An aircrewman must
pull the emergency release "T" handle to
effect safe breakaway.

6. Raisehoist to near seat position.
Note
The HIFR saddle must be raised as near as
possible to the hoist seat position to permit
proper and safe operation of the emergency
breakaway on either rig.
7. Signal ship to pressurize hose.
8. Depress locking tab on the NHC rig's CCR nozzle
and slowly move the flow control handle into the on
or forward position.

Note

The Wiggins fitting (nozzle) on the NI rig
does not have aflow control handle.

9. Monitor fueling. Signal ship to shut off fuel be-
fore exceeding maximum gross weight or internal
weight limits (or when pilot commands).

Note
Crewman has ability to stop fueling with flow control
handle on the NHC rig's CCR nozzle. In addition, this
CCR nozzle will automaticaly stop flow and the red
pin behind the flow control handle will extend under
the following conditions: Pressure has exceeded 45
psi; tanks are full.

10. Move NHC CCR nozzle flow control handle into
closed or off position.

11. Signal ship to turn off pump.

12. Disconnect NHC CCR nozzle or NI Wiggins
fittings from aircraft fuel fitting.

13. Remove grounding wire.

14. Signal to move over flight deck and lower rig
once over deck.

15. Raise hoist after confirming HIFR disconnected
and report to pilot, "Clear for forward flight."
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FROM TO WHEN REPORT/VISUAL SIGNAL RESPONSE
CREW PILOT Hose connected to hoist hook. HOSE COMING UP. ROGER.
CREW PILOT Hose is in the aft station Hose is in aft station, ROGER,

CLEARED TO MOVE LEFT. MOVING LEFT.
CREW PILOT Ready to receive fuel (hose HOSE CONNECTED. ROGER,
connected) COMMENCE
PUMPING.
CREW SHIP Directed to commence CREWMEMBER MAKES
pumping CIRCULAR MOTION WITH
HAND.
i " CAUTION

The copilot must monitor the fuel quantity indicators during the pumping phase to avoid over filling
and possibly rupturing the fuel tanks in the event the high-level shutoff valves fail.

PILOT CREW Desired quantity of fuel has STOP PUMPING. ROGER, STOP
been received. PUMPING.
CREW SHIP Stop fueling. CREWMEMBER MAKES
CUTTING MOTION ACROSS
THROAT.
CREW PILOT Fueling has stopped. FUELING STOPPED, HOSE ROGER,
DISCONNECTED CLEAR TO MOVING RIGHT.
MOVE RIGHT.
CREW PILOT Ready to lower hose. HOSE GOING DOWN. ROGER.
CREW PILOT Hose disconnected from hoist HOIST HOOK CLEAR.
hook and hoist is being
raised.
NOTES

® At the pilot’s discretion and when hoist is reported clear of ship deck, move left, retrieve hoist, and
depart area.

® The visual signals will be the same at night except a red lens flashlight shall be used.

Figure9-5. HIFR Communications
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9.4.5.1 HIFR Emergency Procedures. During
HIFR, when an emergency conditions is observed, or
when the command "Breakaway" is received the fol-
lowing emergency breakaway procedures should be
followed depending on the type of HIFR rig being used:

1. NI HIFR Rig - The crewman, with his hand on
the emergency release "T' handle, must pull the
device, thus, releasing the HIFR hose and letting it fall
back to the ship. The pilot then flies away from the
ship.

2. NHC HIFR - This rig incorporates an automatic
emergency breakaway. No crewman action is
necessary to disconnect system. Once the NHC rig has
been attached, the pilot can effect emergency
breakaway at anytime by flying away from the ship.

If either rig fails to disconnect when an emergency
breakaway is attempted, it will be necessary for the
crewman to quickly disengage the nozzle and grounding
wire from the aircraft and cut the hoist cable.

If the hoist cable is cut with either HIFR rig
connected to the aircraft fitting, the
possibility exits that the HIFR rig or aircraft
fitting could rupture, causing pressurized
fuel to leak into the cabin.

9.4.6 Night/Low Visibility HIFR Approach

1. The Approach/Landing Procedures, paragraph
8.4.3, described for night or IMC approaches to air-
capable ships shall be used for HIFR. Hose pickup
will be accomplished instead of landing.

2. Prior to commencing the approach, complete the
Alternate Approach Checklist. When a green deck
signal is received from the ship and the helicopter is
ready to come over the stern, the copilot will secure
the forward rotating anticollision light about 100 yards
astern of the ship. The pilot takes control of the
aircraft and completes the approach visually. The pilot
in the left seat should adjust the ALTITUDE set pot as
directed by the pilot in the right seat to maintain
minimum safe altitude for desired obstruction clearance.
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Note

Be prepared for collective jumps when the
radar altimeter coupler acquires or loses the
height of the ship fantail.

3. Once the HIFR hose has been picked up, the
aircraft should be positioned to receive fuel.
Recommended position for HIFR is rotors clear of the
ship and a hover altitude of 40 feet. While hovering
alongside the ship, the coupler system should be used.
On pilot command "Coupler," the copilot engages the
coupler, reports, "Engaged," and makes adjustments as
directed by the pilot.

4. Once refueling is completed, the coupler should
be disengaged prior to recrossing the deck. Departure
from the HIFR ship shall be conducted using the
procedures for night launches from air-capabl e ships.

5. Upon completion of the refueling evolution, make
a 20° turn to the left and after receiving a "ready for
forward flight" report from the crewman, slide clear of
the ship to port. Use standard automatic hover
departure procedures to climb to 150 feet. The
anticollision light and exterior position lights reset as
desired either before the departure or upon completion
of the climbout.

9.5 ENGINE GASPATH PROCEDURES

Engine gaspath is a procedure designed to reduce
corrosion of the engines because of the saltwater
environment in which the helicopter is operated. This
procedure is normally carried out after flights over water
during which hovering was conducted, or as required.

If conditions prevent spreading the rotor
blades for No. 2 engine start, ensure a mini-
mum of 400 psi rotor brake pressure. If rotor
brake must be pumped up, make sure that
ground personnel are available to hold the
blades.
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9.5.1 Freshwater Wash
Note

Allow engine to cool for 10
minutes after shutdown.

If ambient temperature is below 5
°C (40°F), P3 line shdl be
disconnected from fuel control.
1. Preflight helicopter.
2. Circuit breakers and switches- CHECKED.
3. Brakesand tailwheel - CHECKED.
4. FUEL DUMP switches- OFF.
5. Externa power - CONNECTED.
6. Externa power switch - RESET, THEN ON.
7. Landing gear - CHECKED.
8. Start mode switch- NORMAL.
hoist, and

9. Blade pand, trim, CREW

IC"S - CHECKED/ON.
10. Anti-ice- CHECKED AS REQUIRED.
11. Ignition switches- OFF.

12. Accessory drive switch- FORWARD, LIGHT
ON.

13. Manual throttles and speed selectors -FREE,
OFF.

[l 14. Emergency start switches- OFF

15. Rotor
MINIMUM).

breke - CHECKED (320 PS

16. Fire warning, caution, and advisory panels -
CHECKED.

17. Fuel panel/quantity — OFF/CHECKED.

18. Lights- ASREQUIRED.

19. No.1 engine - ENGAGE STARTER.

Motor until Ny peaks (19-percent minimum),
open wash cart valve, and introduce water. When

Ng decreases to 15 percent, close valve. Wait until
Ny accelerates to 19 percent before reopening
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water valve. As wash cycle continues, do not
alow Ng to decrease below 15 percent with water
valve open. Secure water wash 5 seconds before
securing starter. Do not exceed 30-second starter
limitation.
20. No. 2 engine emergency start - ON.
21. No. 2 engine- ENGAGE STARTER.
Motor until Ny peaks (19-percent minimum), open
wash cart valve, and introduce water. When N,
decreases to 15 percent, close valve. Wait until Ng
accelerates to 19 percent before reopening water
valve. As wash cycle continues, do not allow Ny
to decrease below 15 percent with water valve
open. Secure water wash 5 seconds before
securing starter. Do not exceed 30-second starter
limitation.

22. No. 2 engine emergency start - OFF.

9.5.2 No. 1 Engine. Burnout. Operate engines
for 3to 5 minutesto dry out residual water.

Note
If engines cannot be started, go to
Engines Gaspath Procedures, paragraph
95.7.
1. Ignition switches- NORMAL.
2. Emergency start switches- OFF.
3. Rotor brake - 320 PSI MINIMUM.
4. No. 1firewall valve - OPEN.
5. Battery - ON.
6. No. lengine- START.
7. All gauges- CHECKED.
8. Speed selector - 104-percent N
9. Boost pumps- OFF.
10. Generators- ON.
11. External power - DISCONNECTED.
9.5.3 Blade Spread. Only required ashore.

1. Servo sensor - CHECKED.

2. Areaclear - CHECKED.
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3. SAFETY VALVE switch- OPEN.
9.5.5 Automatic Blade Fold

4. Bladefold MASTER switch- ON.

1. Droop and flap restrainers- IN PLACE.
5. BLADESFOLD-SPREAD switch - SPREAD.

2. No. 1 blade position - CHECKED.
6. BLADE SPREAD light- ON.

3. No. 1 engine speed selector - 104-percent Ny.
7. SAFETY VALVE switch- CLOSED.

4. Rotor brakelever - ON.
8. Rotor brake - 320 PS| MINIMUM.

5. No. 2 enginefuel firewall valve - CLOSE.
9. Bladefold MASTER switch - OFF.

6. Automatic stabilization equipment (ASE) -

10. BLADESFOLD SPREAD switch- OFF. OFF.
11. Bladefold panel lights- CHECKED. 7. Area—CLEAR
12. Servo pressure - CHECKED. 8. Collective pitch lever - MINIMUM PITCH.
9.5.4 No. 2 Engine Burnout 9. Cyclicstick - NEUTRAL.
1. Start mode switch- NORMAL. 10. SAFETY VALVE switch- OPEN.
2. No. 2firewdl valve - OPEN. 11. Bladefold MASTER switch— ON.
3. Anti-ice- ASREQUIRED. 12. Rotor brakelever OFF.
4. Rotor brake - CHECKED (400 ps 13. BLADESFOLD-SPREAD switch - FOLD.
minimum).
14. Rotor brake lever (No. 1 position light on) -
5. No.2engine- START. ON.
6. All gauges- CHECKED. 15. BLADE FOLD light- ON.
7. Boost pumps- OFF. 16. SAFETY VALVE switch- CLOSED.
8. Allow both engines to operate for 3 to 5 17. Bladefold MASTER switch- OFF.
minutes (No. 1 at 104-percent N; No. 2 at GRD
IDLE). 18. BLADESFOLD-SPREAD switch - OFF.
9.5.6 No.1 Engine Secure
WARNING 1. Speed selector - GRD IDLE.
The rotor brake will not prevent rotor 2. Speed selector (less than 60-percent Ng) -
movement with the No. 1 engine in SHUT OFF.
flight position above ground idle or
with the No. 2 engine above ground 3. Fuel switch- CLOSE.
idle. Personnel injury and/or helicopter
damage may occur as a result of 4. All engine instruments- CHECKED.

inadvertent rotor engagement.
5. All switches- OFF.
9. No. 2 speed selector - SHUTOFF.
10. No. 2 fuel switch- CLOSED.

11. No. 2 engine instruments- CHECKED.
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9.5.7

Engine Gaspath Procedures
Note

Allow engine to cool for 10
minutes after shutdown.

P3 line shall be disconnected at the
2-0'clock  position on  the
frame a all

NAVAIR 01-230HLH-1

18. Lights- ASREQUIRED.
19. No. 1 engine - ENGAGE STARTER.

Motor engine until Ng pesks (19-percent mini-
mum). Introduce gaspath mixture while
continuing to motor starter until Ng drops to 15
percent or 30-second starter limitationis reached,
whichever comes first. Secure gaspath injection
and starter simultaneously.

compressor  rear
temperatures whenever soap or
solvent is sprayed into the engine.
Whenever water is sprayed into the
engine, the P3 line shal, be
disconnected at the 2-o'clock
position on the compressor rear
frame if ambient temperature is
below 5 °C (40 °F).

20. No. 2 engine emergency start - ON.
21. No. 2 engine- ENGAGE STARTER.

Motor engine until Ny peaks (19-percent
minimum).  Introduce gaspath mixture while
continuing to motor starter until Ng drops to 15
percent or 30-second starter limitation is reached,
whichever comes first. Secure gaspath injection
and starter simultaneously.

1. Preflight helicopter.

2. Circuit breakers and switches- CHECKED.
22. No. 2 engine emergency start — OFF.
3. Brakesand tailwheel - CHECKED.
Note
4, FUEL DUMP switches- OFF.
Allow cleaner to soak for 15to 20
5. Externa power - CONNECTED. minutes. Rinse within 30 minutes.

6. External power switch- RESET, THEN ON. 9.5.8 Gaspath Engine Rinse
7. Landing gear - CHECKED. 1 Do steps 1 to 25 of Freshwater Wash

procedures checklist.
8. Start mode switch- NORMAL.

9.5.9 Gaspath Engine Burnout

9. Blade pand, hoist, trim, and crew ICS -
CHECKED/ON. Note
- Allow engineto air dry 5 minutes
10. Anti-ice - CHECKED AS REQUIRED. before burnout.
11. Ignition switches- OFF. If engine cannot be started, motor
starter for 30 seconds.
12. Accessory drive switch - FORWARD, LIGHT
ON. 1. Do steps 1 to 12 of No. 1 Engine Burnout

Checklist and steps 1 to 10 of No. 2 Engine
13. Manual throttles and speed selectors -FREE, Burn-out Checklist.
OFF.

2. Blades must be spread ashore.
14. Emergency start switches- OFF.

Note

15. Rotor brake - CHECKED (320 PSI
MINIMUM). Reconnect P3 lineto fuel control if
necessary.
16. Fire warning, caution, and advisory panels -
CHECKED.

17. Fuel panel/quantity - OFF CHECKED.
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9.6 ADDITIONAL MISSIONS/STATIC a |Interior.
DISPLAYS
(1) Switches/control positions.
The helicopter can be used for the following

utility missions: personnel and mail transfers, plane (2) Foreign objects.

guard for carrier air operations, SAR, torpedo/rocket

firing spotting and drop evaluation, and other support (3) Rudder control cable security.
operations.

(4) Cleanliness.
9.6.1 Static Displays. The following safety
procedures shall be closely adhered to when b. Exterior.
displaying UH-3 helicoptersto the general public:
(1) Antennas.
1. Helicopter shall be chocked and all safety

pinsinstalled. (2) Pands.
2. Battery shall be disconnected and door (3) Foreign objects.
secured.

(4) Refueling and defueling systems.
3. All marine smoke markers PDCs shall be
removed from interior of the helicopter. (5) Areas around helicopter for
clearance and cleanliness.
4. CADsshal beremoved from rescue hoist.

5. Therma barrier will be secured.

6. Blades should be spread; however, if folded,
boots shall be attached.

7. A rope-type barrier should be used around
the helicopter to control entry and exit point.

8. Visitors will enter and depart from personnel
door unless an appropriate platform is available
for cargo door use.

9. No more than four visitors should be
allowed in the helicopter at onetime.

10. All visitors shall be escorted while inside the
helicopter, and a watch shall be posted to
observe visitors around the exterior of the
helicopter.

11. Novisitors shall be allowed on the engine or
transmission deck.

12. Upon completion of static display, the

helicopter shall receive a thorough inspection,
paying particular attention to the following areas:
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9.7 SPECIAL CHECKLISTS (ET)

9.7.1 Mission Checklist. The Mission Checklist is designed to safely shut down the mainrotor head and reduce noise
levels when the executive transport mission requires expeditious arrival and departure with minimal noise and rotor wash. Its
useis at the discretion of the helicopter commander.

9.7.1.1 Shutdown.

After Landing:
1 APU % START.
2. APU generator % ON.
3. ASE % OFF.
4, Tailwheel % LOCKED.
5. Brakes ¥ ON.
6. No. 1 speed selector % GROUND IDLE.
7. Accessory drive switch % FWD, LIGHT ON.
8. No. 2 speed selector % GROUND IDLE.
9. Droop stops % IN.

10. No. 2 speed selector % SHUT OFF.

11 Rotor brake ¥ ON (less than 45-percent N,).

12. No. 2 engine instruments ¥ CHECKED.
9.7.1.2 Start.

1 Rotor brake %2 CHECKED.

2 No. 2 engine % START.

3. All gauges % CHECKED.

4. Boost pumps ¥ OFF.

5. ASE % OFF.

6. Shoulder harness (all stations) % LOCKED.

7. Collective %2 MINIMUM, COPILOT MONITOR.

8. Area ¥ CHECK CLEAR.

9. Rotor ¥ ENGAGE.

10. N; % 102 PERCENT.

11 No. 1 speed selector % GROUND IDLE.
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13.

14.

15.

Accessory drive switch ¥ AFT, LIGHT OUT.
N, and torques % 104 PERCENT MATCHED.
Generators % RESET.

APU % SECURE.

NAVAIR 01-230HLH-1

9.7.2 Alert Checklist. The Alert Checklist may be used when amission requirement existsto expeditiously start,
engage, and prepare for takeoff. The Alert Checklist shall not be used on aroutine basis to avoid system checks. The
Normal Checklist, through systems checks, shall be completed prior to using the Alert Checklist.

9.7.2.1 Cockpit Setup.

1

2

10.

11

13.

14.

15.

9.4.7.2.2

Anticollision light switch % ON.

Other light switches¥s ASDESIRED.
Radio masters% ON.

Beeper trim ¥ ON.

Ignition switches % ON.

Accessory drive switch % ACCESSDR.
Engine speed selectors ¥ SHUT OFF.
Emergency start switches¥ OFF.

Start mode switch % NORMAL.

Rotor brake lever 3% CHECKED (320 psi minimum).
Fuel shutoff valves% CLOSED.
Crossfeed % OFF.

Boost pumps ¥ OFF.

UHF, VHF, ICS, RAD ALT, NAVAIDS % ASDESRED.

All other switches¥% OFF.
Start.

Battery ¥ ON.

APU % START.

APU generator % ON.

Fuel valves (both) % OPEN.

No. 1 engine % START.

9-18
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9.7.2.3

6. All gauges ¥ CHECK.

7. Rotor brake lever 3% CHECKED (320 ps minimum).
8. No. 2 engine ¥ START.

9. All gauges ¥ CHECK.

Engagement.

1 Area¥s CLEAR.

2 Collective %2 MINIMUM (copilot monitor).

3. Rotor % ENGAGE, SET 102-PERCENT N..

4. Accessory drive switch% AFT, LIGHT OUT.

5. No. 1 engine % ADVANCE 104-PERCENT Nr. TORQUES MATCHED.
6. Generators % ON.

7. APU % SECURE.

8. Landing gear lockpins, chocks % REMOVED.
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CHAPTER 10

Functional Checkflight Procedures

10.1 FUNCTIONAL CHECKFLIGHT
PROCEDURES

The functional checkflight procedures listed herein are
for the purpose of promulgating standard criteria for
ground and flight functional checks for this helicopter. All
functional checkflights shall be flown by qualified
functional checkpilots designated in writing by the unit
commander. The pilot seat shall be occupied by a
functional check pilot designated by the squadron
commander. The copilot seat shall be occupied by a
qualified helicopter pilot. The flight shall be conducted
with the minimum crew necessary, and the crew shall be
fully equipped for flight. Functional checkflights shall he
in accordance with OPNAVINST 3710.7 and 4790.2.

10.1.1 Designation of Pilots. The helicopter
maintenance  officer shall recommend designated
helicopter commanders who have completed the
indoctrination program to the commanding officer, via the
operations officer, for designation as functional checkflight
pilots. The operations officer shall forward such
recommendations with appropriate comments to the
commanding officer.

10.1.2 Functional Checkflight Pilot Qualification.
The following shall be considered minimum for functional
checkflight pilot qualification:

1. Functional checkflight pilot ground and flight
checkout.

2. Read and initial functional checkflight pilot folder.

3. Read pertinent sections of the Maintenance
Instruction Manuals.

4. Read applicable general engine bulletins.

5. Maintain familiarity with this flight manual
(particularly Chapter 10).

6. Completion of a locally prepared ground training
syllabus for prospective functional check-flight pilots.

10-1

10.1.3 Designation of Functional Checkflight
Aircrewman. The wunit's arcrew training and
qualification nstruction shall dictate the requirements as
developed by the quality assurance officer and/or the
crewchief recommendation board.

10.1.4 Qualifications for Functional Checkflight
Aircrewman. The following shall be considered the
minimum requirement for qualification as a functional
checkflight aircrewman:

1. Designated utility aircrewman or special mission
crewman.

2. Complete NAESU VATS training course.

3. Complete local FCF training syllabus and FCF
checkride.

4. Be designated functional checkflight aircrewman by
the unit commanding officer.

10.1.5 Conditions Requiring Functional Checkflight.
Functional checkflights are required under the following
conditions, after the necessary ground check and before
release of the helicopter for operational or training flights:

A. Functional checkflights shall be accomplished at the
completion of helicopter rework before acceptance
and/or transfer of helicopters. All checklist items
required are prefixed A.

B. Controllability checkflights shall be acconplished
whenever the helicopter has been rerigged. Minimum
checklist items required are prefixed B.

C. Engine change and/or fuel control adjustment
checkflights shall be done whenever an engine or fuel
control has been replaced and/or a stator vane actuator
adjustment has been performed and are prefixed C.

D. Gearbox serviceability and/or overhaul check-
flights shall be done as required in the Maintenance
Instruction Manuals. Minimum checklist items
required are prefixed D.
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E To be completed subsequent to the following
maintenance actions:

1. Removal and installation/replacement or adjustment
of theseitems:

a.  Rotary wing head.

b. Swashplate.

c. Rotary rudder head.

d. Pitch change beam.

e. Any pitch change rod/link.

2. Removal and replacement of main rotary wing
blade.

3. Removal and replacement of rotary rudder blade
(auto rpm check not required).

Vibration AnaysigMain Rotor Track Balance/Tail
Rotor track and balance (VMT). To be completed
when vibration analysis is required in conjunction with
another profile. (Figure 10-1)

10.1.5.1 General Functional Checkflights.
General functional checkflights shall include such items as
blade change, tail rotor control cable replacement, dual-
gyro change, horizontal stabilizer replacement, and other
circunstances as directed by the maintenance officer based
on the scope of maintenance accomplished and the effect
of such maintenance on safety and reliability of operation.
Before such flight a determination shall be made by the
maintenance officer along with the quality assurance
officer as to which items on the functional checkflight card
shall be done for the proper and safe functioning of the
helicopter.

10.1.6 Blade Tracking. Whenever a track is required
and thereis no intent to fly, the cockpit shall be manned by
adesignated HAC. If there isintent to fly, then the cockpit
shall be manned by a designated functional checkflight
pilot

Note

All personnel in the helicopter shall be
strapped in  securely during each
engagement.

10.1.7 Vibration Troubleshooting. The inherent
vibrations in any helicopter are those created by the
mechanical functions of the engines and transmission
systems, dynamic action of the main and tail rotors, and
aerodynamic effects on the fuselage. The overall vibration
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level is influenced by the many individual frequencies of
vibration and combinations thereof. Many multiples of a
basic frequency are felt, and often two or more different
superimposed frequencies create beats. The overal
magnitude is the result of the amplitudes of al the
frequencies. It would be difficult for the pilot to completely
separate all the types of vibrations encountered. Generally,
these are divided into low, medium, and high frequencies.
Varying magnitudes of all three types of vibrations are
often present in an individual helicopter. Only through
experience will the pilot be able to judge what is normal to
the model and what is abnormal and correctable. Figure
10-1 isareference for post maintenance vibration analysis.

10.1.7.1 Low-Frequency Vibrations.

10.1.7.1.1 One Times Main Rotor Speed (One Per
Revolution). This vibration emanates from the rotary
wing system and is generally caused by rotary wing head
or blade imbalances. It produces a rotary excitation of the
fuselage that feels like a lateral oscillatory roll or wallow
to the pilot on deck. In flight, it feels like a vertical bounce.
If this vibration is present in al regimes of flight,
troubleshoot rotary wing blades. The most probable causes
arethefollowing:

1. Rotary wing blades out of track. A blade track ad-
justment is not warranted even though the blades
appear to be slightly out of track if a one-per-revolution
vibration is not present. When using the electronic
blade tracking equipment, if one or two blades are
more than three-fourths inch out of track, as conpared
to blade No. 1, or if any three blades are not within
one-half inch spread, troubleshoot in accordance with
the tracking procedures. Out-of-track condition could
be caused by damaged rotary wing blade trailing edges,
or rotary wing blade static balance beyond tolerances.

2. Worn or loose control rod end bearings. If the
vibration is present in a hover only, the cause could be
item 1 above as well as rotary wing blade dynamic
balance beyond tol erances.

10.1.7.1.2 Ground Roll. This is a one-per-revolution
lateral roll of the helicopter that often occurs during rotor
engagement and is due to the in-plane misalignment of the
rotary wing blades causing an out-of-balance condition in
the main rotor system. When the rotor attains flying speed,
centrifugal force normally aligns the blades and the
vibration disappears. If the vibration continues with the
rotor up to speed at flat pitch, but disappears when the
helicopter is lifted into a hover, then the cause could be
static balance of rotary wing blades or the landing gear
struts need servicing.
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VIBRATION ANALYSIS MATRIX vl s N
| L (@]
B A T
R D E
A E S
T
| T
0] R
V-INDICATESVIBRATION ANALYS SREQUIRED ASPER NOTES N é
M- INDICATESMAIN ROTOR TRACK/BALANCE S K
T-INDICATESTAIL ROTOR TRACK/BALANCE
ACCEPTANCE INSPECTION V M/T 9
AIRCRAFT NOT FLOWN IN EXCESS OF 30 DAY S \Y% 10
ENGINE REMOVAL / REPLACEMENT / REINSTALL \Y 1
ENGINE H.S.S. REMOVAL / REPLACEMENT / REINSTALL \Y% 1
ENGINE H.S.S. DISCONNECT / ROTATION \Y 1
ENGINE INBD MOUNT REMOVAL / REPLACEMENT / REINSTALL \Y 1
ENGINE OUTBD MOUNT REMOVAL / REPLACEMENT / REINSTALL Vv 1
MAIN GEAR BOX REMOVAL / REPLACEMENT / REINSTALL \Y M 1,7,8
TAIL GEAR BOX REMOVAL/ REPLACEMENT / REINSTALL \Y% T 3
IGB REMOVAL / REPLACEMENT / REINSTALL \Y 3
MAIN GEAR BOX INPUT SEAL REPLACEMENT \Y 1
TAIL TAKEOFF DRIVE SEAL REPLACEMENT \Y% 4
IGB INPUT / OUTPUT SEAL REPLACEMENT Vv 3
TGB INPUT SEAL REPLACEMENT V 3
TGB PITCH CONTROL SHAFT SEAL REPLACEMENT \Y% 3
REPORTED AIRFRAME VIBRATION / SHUFFLE \ M/T 10
PITCH LINK REPLACEMENT / ADJUSTMENT \Y% T 3
PITCH CONTROL ROD REPLACEMENT / ADJUSTMENT M
MAIN ROTOR BLADE REMOVAL / REPLACEMENT / REINSTALL M
TAIL DRIVE SHAFT / THOMAS COUPLING REMOVAL / \Y% 10
REPLACEMENT REINSTALL / DISCONNECT / ADJUSTMENT
TAIL DRIVE SHAFT #2 BEARING DISCONNECT/ REMOVAL / \Y% 4
REPLACEMENT / REINSTALL
VISCOUS DAMPED BEARING REMOVAL / REPLACEMENT / INSTALL V 2
MAIN ROTOR HEAD REMOVAL / REPLACEMENT / REINSTALL \Y% M 7
TAIL ROTOR HEAD REMOVAL / REPLACEMENT / REINSTALL \ T 3
TAIL ROTOR PITCH BEAM REPLACEMENT \Y% T 3
TAIL ROTOR BLADE REMOVAL / REPLACEMENT \Y T 3
TAIL DISCONNECT JAW REMOVAL / REPLACEMENT / REINSTALL \Y 3
MAIN ROTOR FLIGHT CONTROLS RIGGING M
TAIL ROTOR FLIGHT CONTROLS RIGGING T
PHASE A \Y% M/T 3,7,8
PHASEB CD V 3,7,8
NOTES:

1) HIGH SPEED SHAFT GROUND ONLY

2) STATION 391 GROUND ONLY

3) STATION 649 GROUND ONLY

4) STATIONS290 AND 391 GROUND ONLY

5) STATIONS391 AND 649 GROUND ONLY

6) STATIONS?290, 391, AND 649 GROUND ONLY

7) STATION 290 GROUND, HOVER, AND FORWARD FLIGHT

8) STATION 391 GROUND, HOVER, AND FORWARD FLIGHT

9) HIGH SPEED SHAFT, STATION 649 (GROUND ONLY), STATIONS 290 AND 391 GROUND,
HOVER AND FORWARD FLIGHT

10) ASAPPROPRIATE FOR RELATED MAINTENANCE ACTION REQUIRED / PERFORMED

Figure10-1. VIBRATION ANALYS SMATRIX
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10.1.7.1.3 Two-Thirds Times Main Rotor Speed
(Two-Third Per Revolution). In flight conditions that
result in high rotary wing blade flapping angles, a
condition of negative pitch lag coupling can occur in
which the capability of rotor system damping is exceeded.
This condition called pitch lag oscillation is felt as a heavy
lateral rotary oscillation that can become increasingly
violent if airspeed is allowed to build up or N, is further
decreased. It is not desirable to remain in this condition.
Immediate corrective action is to lower the collective,
increase rotor speed, and reduce airspeed and/or the
severity of the maneuver.

Pitch lag oscillation may be encountered during flight
at forward cg helicopter loadings with high forward speeds
or right sideward flight or hovering in aright crosswind. It
can also be encountered at any cg loading at forward
speeds that exceed the allowable limit, high gross weight;
low rotor speed; steep, level, or climbing turns; gusty wind
conditions; or during abrupt pullup from a dive. If two-
thirds-per-revolution vibrations should be experienced
within the normal flight envelope, inspect the rotary wing
head dampers.

10.1.7.1.4 Tail Shake. Tal shake, sometimes
erroneously referred to as two-per-revolution vibration, is
an aerodynamic effect of the rotary rudder passing through
the disturbed air of the rotary wing system in certain flight
regimes. This vibration will be felt in all helicopters to a
certain extent as a random impulse around the yaw axis.
The trailing position of the rotary rudder relative to the
rotary wing head resulting from flying the helicopter in a
right slip can induce this vibration in the speed range of 50
to 80 knots, especially with an aft cg loading. The rotary
wing beanie-type fairing reduces this vibration
considerably. This aerodynamic tail shake should not be
confused with ASE yaw kicks that can be observed on the
yaw indicator.

10.1.7.2 Medium-Frequency Vibrations.

10.1.7.2.1 Five Times Main Rotor Speed (Five-
Per-Revolution). This most common inherent vibration
is caused by the dynamic response of the rotary wing
blades to asymmetrical aerodynamic blade loading. Its
intensity is greatest at high forward speeds and during
transition to a hover. It is felt in transition to a hover as a
steady vertical shake caused by the rotary wing blades
traversing the downwash of preceding blades. This is
normal to the helicopter when felt at the point where the
collective pitch is increased to sustain the hover, or when
hover taxiing the helicopter into and out of translational
lift. The effect can be reduced in transition to hover by
leveling the helicopter just before applying collective pitch
and by planning the approach so that final pitch application
at a slow rate will be enough to attain the hover. At high
speeds, the difference in the lift distribution between the
advancing and retreating rotary wing blades results in
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heavy vibratory loads on the rotor head as the spanwise
center of lift of each blade movesin and out. It isfelt asa
combination of verticall and lateral shake at the same
frequency with the vertical being the most noticeable. The
battery vibration absorber is designed to minimize the
vertical portion d this vibration. The battery absorber is
"tuned" to operate best at 100-percent N,. If five-per-
revolution vibration is excessive at high forward speeds,
do this: check the battery mechanical vibration absorber.
Check for improper torque on main gearbox tiedown bolts.

10.1.7.2.2 One Times Tall Rotor Speed. This
vibration (1,243 cycles per minute at 100-percent N;) is
usually due to rotary rudder blade pattern dissymmetries
and is not easily identifiable by the pilot because of its
proximity to five times rotary wing frequency. It is
evidenced by an increase in overal helicopter vibration.
Since this frequency is close to five-per-revolution (1,015
per minute), the two frequencies sometimes modulate
(beat) at afrequency of 228 cycles per minute that is felt as
a shudder throughout the helicopter hard to distinguish
from one-per-revolution (203 cycles per minute). When
excessive vibration is suspected in all regimes of flight,
check the rotary rudder.

10.1.7.3 High-Frequency Vibrations. These vi-
brations may be felt as a tingling sensation in the soles of
the feet or a tickling in the nose, In extreme cases, the
instrument needles will appear to be fuzzy. They will
normally emanate from the engine, main gearbox input
section, or rotary rudder drive system and are often equally
apparent in a ground run as in flight. However, by far the
most important cue to high-frequency vibration will be the
associated sounds.

10.1.7.3.1 Rotary Rudder Drive Shaft Vibrations.
Generally caused by an unbalanced drive shaft or bad
bearings, this vibration can be identified during ground run
by feeling thetail cone.

10.1.7.3.2 Main Gearbox Vibrations. The main
gearbox contains many possible sources of high-frequency
vibrations, such as the various gearboxmounted
accessories, the accessory gear train, oil cooler blower and
the input bevel gear and freewheeling units that are
generally heard rather than felt in the airframe.
Combinations of these high frequencies in extreme cases
could result in the pilot sensing low or medium
frequencies. These would be detected as vibrations that are
affected only by variation in rotary wing speed and may be
just as apparent in aground run asin flight. There are also
numerous gear clash sounds that occur under various
conditions, the acceptability of which can only be
determined by experience or measurement by
instrumentation.
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10.1.7.3.3 Engine Vibrations. The engine gas
generator or power turbine will normally beat together at
various Ny and N combinations or with N split off from
N;. To the pilot, the only obvious evidence of excess
vibrations will be greatly increased high pitch noise levels.
If the magnitude appears abnormal, it is well to check
aignment of the power turbine or high-speed main
gearbox input shaft and condition of engine mounts. It is
often possible to reduce this vibration by turning the
engine main drive shaft in relation to the main gearbox
input shaft in 90° units until in a ground run the vibration
is diminished. If the noise level of one engine seems
excessive compared to the other engine at the same power
condition and if the excessive noise varies with Ng or N
changes and is perhaps accompanied by a tingling
vibration in the engine control levers, then a bad engine
bearing or rubbing compressor blades may be indicated.
Listen carefully to that engine during normal shutdown.
Any unusual noises during coast-down after the speed
control has been shut off might require an engine change.
Normal engine coastdown time from idle to stop is 40 to
65 seconds. Troubleshoot the engine.

10.1.8 Definitions

10.1.8.1  Ground Checks. Ground checks are defined
as checks accomplished on the ground to be sure that
equipment so checked has been adjusted, reassembled,
repaired, and inspected satisfactorily. These checks shall
be accomplished after the helicopter system or components
have been inspected following routine maintenance or
repair operations.
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10.1.8.2 Functional = Checkflights.  Functional
checkflights are flights performed to determine if the
airframe, powerplant, accessories, and items of equipage
are functioning in accordance with predetermined
reguirements while subjected to the intended operating
environments. Such flights are conducted when it is not
feasible to determine safe and/or required functioning by
means of a ground check or shop tests. The following
items provide a detailed description of the checks, se-
guenced in the order in which they should be performed. In
order to complete the required checks in the most efficient
and logical order, a flight profile has been established. A
letter designation has been established for each checkflight
condition and prefixes each applicable check item in the
following text and the functional checkflight checklist.
Items not prefixed by a letter designation are normal
procedure checks and will be accomplished on all flights.
checkflight personnel will familiarize themselves with
these requirements before the flight. NATOPS procedures
will apply during the entire checkflight unless specific
deviation is required by the checkflight to record data or be
sure of proper operation within the approved aircraft
envelope. Functional checkflight requirements and
applicable minimums are described herein.  When a
conflict in the limits or procedures occurs between MIMs
and NATOPS, the values and procedures specified in
MIMs shall apply. A daily inspection is required before
the checkflight.

Note

The functional checkflight pilot shall
approach preflight inspections differently
than an average pilot. Since he is
checking work that directly affects safety
of flight, much closer scrutiny must be
exercised during inspections.

A (1) indicates normal checklist items.

ORIGINAL



PROFILE

ABCDE

10.2

NAVAIR 01-230HLH-1

PREFLIGHT CHECKS

10.2.1 Exterior Perform normal preflight exterior inspection, paying particular attention to
those components repaired, reworked, or replaced.

10.2.2 Interior

1

2

9.

Personnel and cabin doors- CHECK FOR PROPER OPERATION.

Survival equipment - PROPERLY LOCATED, SECURED, AND NOT OVERDUE FOR
INSPECTION.

HEEL sysem (AFC 417) - LIGHTS SECURE AND PRESSTO-TEST SWITCHES
CHECKED. (UH-3H)

Ditching bills- INSTALLED AND LEGIBLE.
Cockpit windows - CHECK FOR PROPER OPERATION.

Seats, seatbelts, shoulder harnesses, and shoulder harness lock levers - CHECK ALL
STATIONS FOR PROPER OPERATION.

Seat and pedal adjustments- CHECKED.

Instrument range markings - CHECK ALL INSTRUMENT RANGE MARKINGS IN
ACCORDANCE WITH CHAPTER 4, OPERATING LIMITATIONS.

Compass and airspeed correction cards- CHECK.

10.2.3 Prestart Checks

11. Circuit breakers and switches- CHECKED.

t2. FUEL DUMP switches- OFF.

13. Brakesand tailwheel - CHECKED.

WARNING

(ET) The APU is intended for ground operations only (minimal
lighting, instrumentation, and air conditioner operation). It does
not have afire warning or suppression system and therefore should
not be used in flight.

Note

On UH-3H Executive Transport aircraft, if the APU is used instead
of external power; omit steps 5 through 7.
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t4.

T5.

t7.
t8.
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(ET) APU — START.

a  Battery switch— ON.
b.  APU ON switch- ON.

Observe the following:
(1) FUEL PUMPON light- ON.
(2) STARTER ON light - ON (OFF after starter drops out).
(3) OIL TEMPHI light- OFF.
(4 APU FAIL light - OFF.
(5) APU ON light - ON.

c. APU generator switch - RESET THEN ON (after APU engine comes to operating
speed).

Observe the following:
(2) GEN FAIL light - OFF.
(3) GEN ON light- ON.

External power - CONNECTED.

. External power advisory light - ON.

External power switch- RESET, THEN ON. (with ET APU power aswell)

Landing gear - CHECKED.

. Firewall valves - Place firewall valve switches to OPEN, then CLOSE, listening in each

case for a clicking sound indicating the valves are opening and closing. If the clicking
cannot be heard from the cockpit, have someone listen from a position just aft of the
auxiliary servo compartment.

10. Engine T-handles - Place firewall valve switches to OPEN, then pull T-handles down

11.

and listen for clicking sound in the same manner as when checking firewall valves.

Crossfeed valve - Place crossfeed switch to OPEN and CLOSE and listen for clicking
sound in the same manner as when checking firewall valves.

Fuel boost pumps/check valves.

a. Speed selectors- SHUTOFRF.

b. FREWALL VALVE switches - OFF.

c. No. 1 fuel boost pump switch - ON. The pump failure light should go on, then go off.

If the failure light remains on, have crewman check for sound of boost pump running.
If pump isrunning with light on, it may indicate check valve failure.
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d. No. 1 fuel boost pump switch - OFF.
e. Repeat steps ¢ and d for remaining boost pumps.
113. Start mode switch- NORMAL.
114. Blade pandl, hoist, trim, and crew ICS - CHECKED/ON.
15. Helicopter lighting.
a Exterior - CHECK FOR PROPER OPERATION.
b. Cabin interior - CHECK FOR PROPER OPERATION.
c. Cockpit interior - CHECK FOR PROPER OPERATION.

16. Engine speed selector rigging.

Make sure that the fuel firewall valves are closed. Move the speed selectors through their full
travel, checking for freedom of movement. At the full forward position, speed levers should be
approximately matched. Check for smooth operation with the vernier controls. At some position
above GRD IDLE, check for deadband play in each direction, with a light spring force tending to
return the lever to the center of play. Retard the selectors toward GRD IDLE. A high load region
that feels like a bind in the speed selector will be noticed just prior to reaching the ground idle
detent. Further retard the speed selector to GRD IDLE; it should freely latch in that position.
Return the selector to SHUTOFF.

17. Starter and abort microswitches.

a. Be sure that the ignition switches and boost pumps are off and fuel firewall valves
closed. Hold the No. 1 speed selector about 3° forward of the SHUTOFF position and
depress the starter button; the starter should not energize. Hold the speed selector at
SHUTOFF, and momentarily depress the starter button; the starter should energize
and remain energized. Pull down on the speed selector; the starter should deenergize.
Listen for any unusual coastdown noises.

b.Repeat al of the above on the No. 2 engine with the emergency start switch on.
Return emergency start switch to OFF.

Do not motor the engine in the absence of fuel in the fuel
control for any prolonged periods.

18. Windshield anti-ice.

Check the windshield anti-ice system by placing the ice protection windshield switch to
LOW. Feel the windshield to determine that it becomes warm. Place the switch to NORMAL
and check the windshield for an increase in temperature. After check, turn off switch.
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Pitot heat.

Turn on pitot heat and check that pitot tubes become hot. Turn off pitot heat after check.
(NON-ET) Cabin heater.

Place the fan switch ON. Check for airflow through all diffusers. Turn the fan switch off.
Place cabin heater switch to LOW. Check all diffusers for warm airflow. Place heater
switch to HIGH and check that airflow temperature from diffusers increases. Turn the
heater switch off and note that the fan continues to operate until heater cools and then
shuts off automatically.

21. (ET) Environmental Air System.

a Place the VENT AIR switch on the AIR COND CONTROL panel in the ON position
and check for airflow through the cockpit and cabin floor diffusers. Place the EVAP
BLO switch in the ON position and check for airflow through cockpit and cabin
gasper outlets. Place both switchesin the OFF position.

b. Place the HEAT MODE selector switch to AUTO and the HEATER/AIR COND
SELECTOR switch to HEATER. Position the CABIN AIR TEMPERATURE
selector on the air crewman control panel to WARM. Check cockpit and cabin floor
diffusersfor warmair. Placethe HEATER/AIR COND SELECTOR switch to OFF.

Note

The heater fan will continue to run until the temperature in
the plenum chamber reaches a safe level.

c. Place the HEATER/AIR COND SELECTOR switch on the AIR COND CONTROL
panel to the AIR COND position. Rotate the CABIN AIR TEMPERATURE selector
on the air crewman control panel to COLD. Check for illumination of the COMPR
light on the air crewman receiver selector panel. Check cabin diffusers and cockpit
and cabin gasper outlets for cold airflow.

Note

If the No. 1 or No. 2 engine/inlet anti-ice switches are in the
ON position, the air-conditioner will not operate.

22. Engine/inlet anti-ice system.

Place Nos. 1 and 2 engine anti-ice switches ON. The Nos. 1 and 2 engine anti-ice
advisory lights should go on. This indicates that the solenoid valve controls the 10th
stage anti-icing bleed air has been deenergized to the open position. In addition, the Nos.
1 and 2 inlet anti-ice cautions lights may go on. The caution lights will remain on until
theinlet has heated to 38 °C and the thermal switch opens.

10-9 ORIGINAL



PROFILE

NAVAIR 01-230HLH-1

Note

In extremely hot weather, there is a possibility the inlet
temperature will be above 38°C before turning on the anti-
ice system. In this case, the caution light will not go on and
the system will have to be checked when cooler ambient
conditions prevail.

1t23. Anti-ice- ASREQUIRED.

24. AN/AIC-14 interphone (ICS) al stations.

a

Establish communications from the pilot station to al other stations with the AMPL
SEL knob in the NORM, ALT-1, and ALT-2 positions. Return the AMPL SEL knob
to NORM and place the MIC SEL switch to HOT. Communications should be
possible without keying the cyclic mike switch.

. Turn the VOX kno