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WARNING I

A maintenance test flight is an exceptional-
ly demanding flight and requires a thor-
ough flight readiness inspection (pre-
flight). Procedures for the flight readiness
inspection are prescribed in  TM
1-1520-236-10 Operator’s Manual and must
be completed prior to the maintenance test
flight. Emergency procedures are found in
TM 1-1520-236-10 and/or TM 1-1520-236-CL
and are not duplicated in this publication.
Prior to each maintenance test flight, the
pilot will contact maintenance/quality con-
trol personnel to determine the mainte-
nance that has been performed. This
manual should be used only by qualified
maintenance test flight pilots as required
in AR 95-1.
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Section . INTRODUCTION

1. Purpose. The purpose of this manual is to provide
complete instructions for performing a maintenance test
flight of AH-1F aircraft. For the specific conditions which
require a general or limited maintenance test flight, refer to
TM 1-1500-328-23 and TM 55-1520-236-23.

2. Definitions.

a. Maintenance Test Flight. A functional test
flight for which the primary purpose is to determine whether
the airframe, powerplant, accessories, and other equip-
ment are functioning in accordance with predetermined re-
quirements while subjected to the intended environment.

b. Warnings, Cautions, and Notes. Warnings,
cautions, and notes are used to emphasize important and
critical instructions and are used for the following condi-

tions:
WARNING I

An operating procedure, practice, etc., which
if not correctly followed, could result in per-
sonnel injury or loss of life.

CAUTION

An operating procedure, practice, etc., which
if not strictly observed, could result in dam-
age to or destruction of equipment.

NOTE

An operating procedure, condition, etc.,
which it is essential to highlight.

11
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3. General Information

a. This manual covers only maintenance test flight
of the AH-1F aircraft and in no way supersedes any infor-
mation contained in TM 1-1520-236-10 or TM 1-1520-236-
CL, but is used in conjunction with the -10 or -CL. For the
purpose of maintenance test flights only, this manual satis-
fies all the requirements of the -CL from Interior Check
through Engine Shutdown.

b. Crew requirements will be as specified in TM
55-1500-328-23 and TM 1-1520-236-10.

c. The duration of the general or limited test flight
will be in accordance with the requirements of TM
55-1500-328-23.

4. Special Instructions.

a. Cargo and Passengers.  Cargo and passen-
gers are prohibited on maintenance test flights.

b. Forms and Records.  Forms and records will
be checked prior to the maintenance test flight to deter-
mine what maintenance has been performed and the type
of maintenance test flight required (i.e., general or limited).

c. Configuration.  The configuration of the air-
craft should be determined prior to each maintenance test
flight in order to determine performance parameters.

d. Post-Test Flight Inspection. A thorough
visual inspection will be performed to the extent necessary
to assure that deficiencies or shortcomings that may have
developed as a result of the test flight are detected.

e. References. When a maintenance test flight
is required to assure proper operation of a specific sys-
tem(s), refer to TM 55-1520-236-23 for the limits of that
system.

1-2
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f. Asterisked Checks.  An asterisk (*) prior to a
check requires that the Test Flight Check Sheet be anno-
tated with a specific reading. Also, a check mark (V) for sat-
isfactory performance or an (X) for problem detected, will
be recorded and a short statement entered in the remarks
block of the check sheet.

g. Maintenance Test Flight Check Sheet. The
check sheet contained in Section V will be used for all test
flights. When a test is performed to determine if specific
equipment or systems are operating properly, completion
of only that portion of the maintenance test flight check
sheet applicable to the specific equipment or systems be-
ing tested is required. The aircraft test flight check sheets
may be locally reproduced. Continuation sheets may be
used when necessary. Items that prove to be unsatisfacto-
ry during the test flight and require corrective action, shall
be listed in the remarks block during flight and transferred
to DA Form 2408-13-1 immediately after termination of the
flight. The sheet will be attached to DA Form 2408-13-1
upon completion. After accumulation of two or more
sheets, the data should be reviewed to determine if trends
are developing.

CODE SYSTEM
C-NITE system
B540 Bell main rotor blade
K747 Kaman main rotor blade
m If installed

1-3/(1-4 blank)
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Section Il. MAINTENANCE TEST
FLIGHT CHECKLIST

General. This section contains the maintenance test
flight requirements peculiar to the AH-1F aircraft. Condi-
tions requiring accomplishment of test flights shall be in ac-
cordance with TM 1-1500-328-23. The requirements con-
tained herein are established to assure a thorough
inspection of the aircraft before flight, during flight and
upon completion of the maintenance test flight. A dash be-
tween references indicates “through”; a comma indicates
“and”. The references list the possible abnormal condi-
tions, indications or malfunctions which could be encoun-
tered while performing the procedure.

PROCEDURE TROUBLESHOOTING
REFERENCE

PRIOR TO MAINTENANCE TEST FLIGHT

1. Forms and records — Check for
completion and accuracy.

2. Weight and balance — Compute for
actual aircraft configuration.

3. Flight readiness inspection — Com-
plete in accordance with TM
1-1520-236-10 or TM 1-1520-236-
CL.

4. Special pre-test flight requirements
— Complete as applicable.

Engine flush — Complete.

b. FOD inspection — Complete.

c. Engine vibration meter — Install
pick-ups as required.

2-1
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PROCEDURE TROUBLESHOOTING
REFERENCE
PRIOR TO MAINTENANCE TEST FLIGHT (CONT)

d. Pre TEAC checks — Perform as
required in TM 55-2840-229-23.

e. Vibrex — Install if needed.
LIGHTING SYSTEM CHECKS
NOTE

These checks should be performed prior to re-
moving aircraft from hangar, while using external
power source to preclude unnecessary drain of
battery power. For detailed check, refer to Section
IV.

INTERIOR CHECK (GUNNER)

CAUTION

An open canopy is susceptible to possible
damage from helicopters operating nearby.

1. Pedals — Check adjuster operation,
set as required.

2. Shoulder harness lock — Check
proper operation.

NOTE

All switches should be checked for condition, se-
curity operation and installation. Turn off unless
indicated as in following steps.

2-2
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PROCEDURE TROUBLESHOOTING
REFERENCE

INTERIOR CHECK (GUNNER) (CONT)

3. GUNNERS MISC control panel
switch — Set.

a. ELEC PWR switch — ELEC
PWR.

b. GOV switch — AUTO.

4. Vents — Check unobstructed.

5. EMER HYDR PUMP switch — OFF

6. JTSN SEL — BOTH.

7. WING STORES JETTISON switch
— Check off, cover down, and safe-
tied.

8. Avionics — OFF.

9. COMM CONT panel — Set as re-
quired.

10. TCP switches — Set.
11. Left hand grip — Check.

12. SHC ACQ/TRK/STOW switch —
STOW.

13. Instruments — Check condition, se-
curity, and static indications. Cage
the attitude indicator.

CAUTION

Do not set AIMS type altimeter without elec-
tric power applied.

2-3
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PROCEDURE TROUBLESHOOTING
REFERENCE

INTERIOR CHECK (GUNNER) (CONT)

14. Standby compass — Check security,
fluid level and current calibration.

15. Mirror — Check security, cleanliness,
adjust as required.

16. Gunner armament control panel —
Set.

TUR SLEW switch — NORM.

b. TSU/GUN SLEW RATE —
HIGH.

c. WING STORE select switch —
RKT.

d. LASER SAFE/TURRET DEPR
LIMIT switch — DEPR LIMIT.

17. All NVG flip filters — Ensure open
(master caution, armament panel).

18. Cyclic — Check.

INTERIOR CHECK (PILOT)

CAUTION

An open canopy is susceptible to damage
from helicopters operating nearby.

1. Seat— Check freedom of travel, pos-
itive locking; set as required.

2. Pedals — Check adjuster operation,
freedom of travel through full range;
set as required. Check correlation of
gunner and pilot pedals.

2-4
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PROCEDURE TROUBLESHOOTING
REFERENCE

INTERIOR CHECK (PILOT) (CONT)

3. Shoulder harness lock — Check op-
eration; release.

NOTE

All switches should be checked for condition,
security, operation and installation. Turn off
unless indicated as in following steps.

4. Cyclic — Check.

5. AC/armament circuit breakers — Set.
a. FCC switch — OFF.

b. TURRET POWER — OFF.

c. ADS POWER circuit breaker —
OUT.

6. Collective — Remove downlock, fric-
tion — OFF and check.

7. Free air temperature gauge —
Check.

8. PWR panel switches — Set.

NON-ESNTL BUS switch — NOR-
MAL.

9. ENGINE panel switches — Set.

FORCE TRIM — FORCE TRIM.
b. HYD TEST switch — BOTH.

c. RPM WARNING switch — RPM
WARNING.

2-5
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PROCEDURE TROUBLESHOOTING
REFERENCE

INTERIOR CHECK (PILOT) (CONT)
d. ENG OIL BYP switch — AUTO.
e. GOV switch — AUTO.

10. SCAS control panel — Set.

11. Rocket management system display
unit — Check.

12.  ARMT control panel — Set.

WING STORE switch — RKT.

b. WPN CONTR switch — GUN-
NER.

c. RANGE switches — As desired.

13. Pilot miscellaneous control panel —
Set.

14. COMM CONT panel switches — As
required.

15. IGNITION switch — ON.
16. Pilot light control panel — Set.

17. Instrument panel — Check condition,
security, and static indications.

CAUTION

Do not set altimeter without electrical power
applied.

2-6
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PROCEDURE TROUBLESHOOTING
REFERENCE

INTERIOR CHECK (PILOT) (CONT)

18. Clock — Check wound and opera-
tional.

19. HEAT or VENT knob — Check
smooth operation; set as required.

20. Vents — Check unobstructed, con-
trols operate smoothly; set as re-
quired.

21. Defog controls — Check operation;
set as required.

22. GPS — Set.

23. HUD — Check condition, security;
OFF.

24. RDCM and IRCM control panel —
Set.

25. ALT control panel — Set.
26. VHF radio — OFF.

27. HSI CONT panel — DPLR - ADF -
DPLR.

28. RECOIL COMP switch — As desired.
29. ADF radio — Set.
30. UHF radio — Set.
31. VOR radio — Set.

32. COMPASS switch — MAG.

2-7
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PROCEDURE TROUBLESHOOTING
REFERENCE

INTERIOR CHECK (PILOT) (CONT)
33. Transponder — Check and set.
34. \Voice security set — OFF.

35. Radar warning — Check.

36. LTG panel switches — Set.

37. ANTI-COLL light switch — ON.
38. ECS control panel — Set.

39. DC circuit breakers — Check condi-
tion; IN.

STARTING ENGINE

WARNING I

Aircraft armed with rocket and/or missile ord-
nance must be started by battery only.

1. BATTERY switch — START (Off for C36
GPU start).
2. GPU — Connect as required. C37

3. Voltmeter — Check for minimum 22
volts for battery start; 28 volts for
GPU start.

4. RPM warning system — Check RPM C38

warning light illuminated, audible au-
dio, audio switch OFF.

2-8
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TROUBLESHOOTING
REFERENCE
STARTING ENGINE (CONT)
FIRE DET switch — Test. C34,C35
Altimeter — Adjust to field elevation.
Caution panel checks: C1s6,
D1-D28

Pilots caution panel — Note re-
quired caution segments illumi-
nated; test, note all segments il-
luminated, master caution and
overtorque light illuminated.
Check gunner’s master caution
light; test dim function; reset
master caution.

Gunners caution panel — Note
required caution segments illu-
minated; test, note all caution
segments illuminated; test dim
function.

Emergency hydraulics system checks:

CAUTION

The emergency hydraulics pump requires a
large amount of power for operation. If using
battery power, this check should be done in
a minimum amount of time to preclude de-
pleting battery power.

2-9
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PROCEDURE TROUBLESHOOTING
REFERENCE

STARTING ENGINE (CONT)

a. Gunners EMER HYDR PUMP
switch — EMER HYDR PUMP;
note illumination of EMER
HYDR PUMP ON advisory seg-
ment; pilot moves collective full
up; check for smooth operation
and no binding.

b. Gunners EMER HYDR PUMP
switch — OFF; note EMER
HYDR PUMP ON advisory seg-
ment extinguishes after a short
period of time; collective should
not move once light extin-
guishes.

c. Pilot's EMER HYDR PUMP
switch — EMER HYDR PUMP;
note illumination of EMER
HYDR PUMP ON advisory seg-
ment; pilot move collective full
down; check for smooth opera-
tion and no binding.

d. Pilot's EMER HYDR PUMP
switch — OFF; note EMER
HYDR PUMP ON advisory seg-
ment extinguishes after a short
period of time; collective should
not move once light extin-
guishes.

9. FUEL switch— ON; note FWD FUEL D6
BOOST and AFT FUEL BOOST cau-
tion segment lights extinguish.

10. Increase/decrease switch — De-
crease for 10 seconds.

2-10
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TROUBLESHOOTING

REFERENCE

STARTING ENGINE (CONT)

11.

Throttle system checks:

CAUTION

Use of excessive force may cause damage to
throttle linkage or bellcranks.

*a. Full open cushion check — Note
additional cushion at full open
position with slight pressure is 5
+ 2 degrees.

NOTE

Ridge to ridge travel on the knurled throttle
friction knob represents 10 degrees for pur-
poses of this check.

b. Idle stop check — Note pres-
ence of mechanical stop.

c. Gunners IDLE STOP RELEASE
switch — Check operation al-
lows throttle to be rolled below
idle.

*d. Full closed cushion check —
Note additional cushion at full
closed position with slight addi-
tional pressure, is 5 + 2 de-
grees.

2-11
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TROUBLESHOOTING

REFERENCE

STARTING ENGINE (CONT)

12.

13.

14.

15.

16.

Freedom of travel check — Note
free travel of throttle through en-
tire range; check proper opera-
tion of throttle friction; set as re-
quired.

Pilots idle stop release — Check
proper operation; set throttle
slightly below idle stop for start.

Rotor blades — Note displaced, clear
and untied.

Fireguard — Briefed and posted.

Intercom check — As required.

Instruments — Check for normal
prestart indications.

a.

Engine and transmission oil
temp indicates approximately
ambient.

MASTER CAUTION and OVER
TORQUE lights extinguished.

Fire light extinguished.

Check for proper caution panel
lights illuminated.

Volt/ammeter — Note indications; 22
volts is minimum allowable for battery
start.

2-12
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PROCEDURE TROUBLESHOOTING
REFERENCE

STARTING ENGINE (CONT)

17. Engine start: Al1-A3

CAUTION

To preclude engine hot start, abort start if less
than 14 volts is indicated at 10% gas producer
speed. In the event any condition necessitat-
ing shutdown becomes evident during start,
corrective action must be taken immediately
in accordance with TM 1-1520-236-10, Chap-

ter 9.

a.

Start trigger — Energize and
hold.

Clock — Start.

Voltage — Note initial decrease;
should increase as gas producer
accelerates.

Gas producer — Note normal
acceleration; 14 volt minimum
indicated voltage at 10% gas
producer speed.

TGT — Note normal increase.

IGNITION switch — Off at 750°
TGT.

Rotor blades — Note turning
normally.

Cyclic — Center.

Collective — Ensure full down.

2-13
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PROCEDURE TROUBLESHOOTING
REFERENCE
STARTING ENGINE (CONT)
j-  Engine oil pressure — Note in- D2,
creasing normally; ENG OIL E1-E25
PRESS caution segment should
extinguish as pressure passes
25 PSI.
k. Transmission oil pressure — F1-F5

18.

19.

Note increasing.
NOTE

Transmission oil pressure may indicate below
minimum until last portion of start.

0.

Start trigger — Release at 40%
N1 speed or 35 seconds; note
gas producer continues normal
acceleration.

Transmission oil pressure —
Note  pressure increasing;
TRANS OIL PRESS and
TRANS OIL BYPASS caution
segments should extinguish as
pressure increases past 38 PSI.

Torquemeter — Note some
torque indicated.

IGNITION switch — ON.

GEN switch — ON; note generator
voltage indicated, amperage should
begin decreasing after short period of
time; note DC GEN caution segment
extinguished.

GPU — Disconnect.

2-14
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PROCEDURE TROUBLESHOOTING
REFERENCE
20. BATTERY switch — RUN; note AC C39

power present; note ALT and RECT
caution light not extinguished.

21. NON-ESNTL bus switch — NOR-
MAL.

22. Caution panels — Note all caution D1-D28
segments extinguished (except AL-
TER and RECT lights).

23. Fire detect light — Extinguished. C34

*24. Throttle — Slowly advance past idle A10,A12,
stop; then manually check stop to A13,E10,
prevent inadvertent shutdown; record E11
indicated gas producer speed (68 to
72%) while maintaining slight pres-
sure against idle stop.

ENGINE RUNUP

CAUTION

Oil pressure may exceed maximum on low
ambient temperature starts. Do not exceed
engine idle until engine oil pressure is below

100 PSI. Extreme caution should be used dur-
ing throttle advance. Initial throttle rigging

may be improper causing the possibility of
overspeed at maximum throttle settings.

1. Instruments — Check normal indica- B1-B7
tions; note fuel quantity gauge indi-
cating correctly.

2-15
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TROUBLESHOOTING
REFERENCE
ENGINE RUNUP (CONT)
2. Engine deice system check: E23-E25

a.

Pilots ENG DEICE switch —
ENG DEICE position; note 5 to
40° rise in TGT.

Gunners ENG DEICE switch —
DEICE position; note no change
in TGT.

Pilots ENG DEICE switch —
OFF; note no change in TGT.

Gunners ENG DEICE switch —
OFF; note TGT decreases to
nearly original indication.

3. Environmental control system check:

a.

ECU/RAIN RMV switch — ECU;
note TGT increase 5 to 40°.
Check rheostat operation (heat
and cool settings). Set as desi-
red. ECU/RAIN RMV switch —
OFF; verify 5 to 40° TGT de-
crease.

NOTE

C28-C32

Operation of rain removal for long periods of
time over a dry canopy or with a malfunction-
ing thermoswitch will cause melting or de-
formation of forward windshield.

b.

ECU/RAIN RMV switch — RAIN
RMV position; verify air delivery
to front windscreen. ECU/RAIN
RMV switch — OFF.

2-16
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PROCEDURE TROUBLESHOOTING
REFERENCE

ENGINE RUNUP (CONT)

4. Variable inlet guide vane check

NOTE

The begin-to-open check is a recommended
starting point for adjustment of the VIGVs. If
the begin-to-open point, as plotted on the
VIGV chart, is not within the chart limits, per-
form a complete VIGV check in accordance
with TM 55-2840-229-23 before continuing.

a. Brief and post observer along-
side engine right side (if VIGV
test set is not installed).

b. Slowly increase throttle until
VIGV actuator rod begins to
move; note N1 speed and FAT.
Add +3°C to FAT.

c. Compare data with VIGV chart.

5. Bleed band operation check — Note
closing speed falls within required
range of bleed band chart (figure 2).

a. Bleed air (ENG DEICE and
ECS) switches — OFF.

*b. Closing speed check —
Smoothly advance throttle while
monitoring TGT for sudden 5 to
40° decrease (indicating bleed
band closure); note gas produc-
er speed at closure. Bleed band
must remain closed at all higher
N1 speeds.

2-17
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PROCEDURE TROUBLESHOOTING
REFERENCE

ENGINE RUNUP (CONT)

*c. Opening speed check —
Smoothly retard throttle while
monitoring TGT for sudden 5 to
40° increase (indicating bleed
band opening); note gas
producer speed at opening.

*d. Free air temperature — Note ac-
tual indication. Add 3° for inlet
temperature rise. Compare ac-
tual bleed band closing speed
with required range from bleed
band chart.

e. Throttle — Idle.

CAUTION

If bleed band closing speed does not meet re-
quired range or if any evidence of deice or
bleed air malfunction becomes evident dur-
ing runup, repeat bleed band check after cor-
recting the abnormal condition.

NOTE

Certain combinations of operating conditions
and/or pilot techniques may preclude detec-
tion of TGT changes as bleed band operates.
In these instances, a visual and/or audible
confirmation of actual operation is necessary.

2-18
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PROCEDURE TROUBLESHOOTING
REFERENCE

ENGINE RUNUP (CONT)

6. Pitot heat check — ADS ANTI-ICE C12
circuit breaker — OUT; PITOT/ADS
HTR switch — HTR; note slight rise in
amperage; ADS ANTI-ICE circuit
breaker — IN; note further rise in am-
perage; PITOT/ADS HTR switch —
OFF; note amp decrease.

CAUTION

Minimize movement of the cyclic during
ground run-up to preclude damage to input
quill and/or main driveshaft.

7. Force trim system check — Note im- H20,H21,
mediate force trim resistance to cyclic H23 H24
and pedal inputs and nearly equal '
force is required to move cyclic in all
directions; note momentary interrupt
buttons (gunner and pilot) release all
magnetic brakes and hold controls in
selected positions.

8. Flight control check — Turn FORCE H1-H5
TRIM switch OFF; note all controls
free; main rotor tip path plane corre-
sponds to cyclic input; aircraft tends
to move in correlation to pedal pres-
sures; note any tendency of flight
controls to creep or motor.

2-19
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TROUBLESHOOTING

REFERENCE

ENGINE RUNUP (CONT)

*9.  Cyclic friction check — Using a suit-
able spring scale, note cyclic begins
to move at 2 + 1/4 pounds breakaway
force in all quadrants.

All quadrant breakaways should be initiated

NOTE

from neutral cyclic position.

10. Collective friction check: Move col-
lective 1/2” off bottom stop.

*a.

Minimum friction breakaway
force required is 9 to 11 pounds
in both directions of movement;
breakaway force must be equal
to within one pound.

Maximum friction breakaway
force required is 14 to 16 pound-
s. With maximum friction ap-
plied, insure gunner can move
his collective.

Collective friction — Set as re-
quired.

2-20
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PROCEDURE TROUBLESHOOTING

REFERENCE

ENGINE RUNUP (CONT)

11.

Hydraulic systems check:

WARNING I

Pilot/gunner coordination during this check
is imperative as the gunner will have control
of the collective. Should any un-commanded
control inputs be noted, the gunner must IM-
MEDIATELY roll throttle to idle and the pilot
must IMMEDIATELY place the HYD TEST
switch to the opposite system test position,
then back to BOTH in order to regain control
of the aircraft. Collective movement should
be kept to a minimum to prevent inadvertent
flight or yaw condition.

a. Hydraulic test switch — Place C12,
hydraulic test switch to SYS #1 G1-G3
test position, note illumination of '
master caution and No. 2 HYD H7,
PRESS caution segment lights; H15-H17,
all controls should move freely; H27

return hydraulic test switch to
BOTH position; all caution seg-
ments should be extinguished.

2-21
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PROCEDURE TROUBLESHOOTING
REFERENCE

ENGINE RUNUP (CONT)

b. Hydraulic test switch — Place
hydraulic test switch to SYS #2
test position, note illumination of
master caution and No. 1 HYD
PRESS caution segment lights;
cyclic and collective should
move freely, pedals should be
stiff but moveable; return hy-
draulic test switch to BOTH posi-
tion; all caution segments should
be extinguished.

c. Hydraulic system #3 check:

WARNING I

Any uncommanded motion of the collective
during the next check requires turning the
emergency hydraulic pump switch OFF.

(1) Gunners emergency hy-
draulic pump switch —
EMER HYDR PUMP posi-
tion.

(2) Note EMER HYDR PUMP
ON segment light does not
illuminate.

(3) Return EMER  HYDR

PUMP switch to OFF posi-
tion.

2-22
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PROCEDURE TROUBLESHOOTING
REFERENCE

ENGINE RUNUP (CONT)

12. FORCE TRIM switch — FORCE
TRIM.

*13. Minimum beep check — Note N2 at E18,E19
full open throttle stabilizes at 91 + 1%.

CAUTION

Do not exceed N2 operating limitations.

*14. Maximum beep check — Slowly in- D20-D24,
crease N2 to maximum noting the fol- E16,E17,
lowing: E20-E22

a. RPM warning system — RPM
light extinguishes and audio
switch snaps on at 94 + 1% N2.
Decrease slightly to assure light
and audio operate at 94 + 1%.
Continue to increase.

b. N2 at full beep should be 101 +

1%.
c. High RPM warning light — Note
if illuminated.
*15. Linear actuator travel time check — E22

Note actual time required for N2 to de-
crease from maximum beep, with
RPM INCR/DECR switch in the full
decrease position. Travel time should
be from 5 to 10 seconds.

NOTE

RPM light should illuminate and audio should
be heard as N2 decreases below 94 + 1%.
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ENGINE RUNUP (CONT)

16. Gunners RPM switch — Check prop- E22
er operation.

17. High RPM warning system — Check
as required.

NOTE

This check is required only if high RPM light
setting was not verified during the maximum
beep checks.

CAUTION

Throttle must be at flight idle prior to switch-

ing governor to emergency position. A maxi-
mum steady state N2 RPM of 104.5% is per-
missible provided the TGT is below 750 °C. N2
RPM limit is 101.5 to 104.5% for 10 seconds
with TGT above 750 °C or a maximum of
104.5%.

Because automatic acceleration, decelera-
tion, and overspeed control are not provided
with the GOV switch in EMER position, con-
trol movements must be smooth to prevent
overspeed, overtemp, or engine failure.

a. Throttle — Reduce to idle; note
N1 speed.

b. Pilots GOV switch — Place in
EMER position; stabilize N1
prior to N1 decreasing below
60%.
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REFERENCE

ENGINE RUNUP (CONT)

c. Throttle — Smoothly increase
throttle; do not exceed N2 limits.

d. High RPM warning light — Light C-38
should illuminate at 103 + 1%
N2; audio should remain inac-
tive.

e. Throttle — Smoothly reduce to
idle stop, placing pilots GOV
switch to AUTO after mechani-
cal contact with idle stop and
prior to N1 decreasing below
60%. Note N1 speed.

f.  Throttle — Increase to full open.

18. RPMINCR/DECR switch — Increase
to 100% N2 RPM.

19. Tail rotor rigging check: H-34

CAUTION

Insure gunner is aware of hydraulic malfunc-
tion procedure since he will have control of
the collective during this check.

a. FORCE TRIM switch — OFF.

b. Place HYDR TEST switch to
SYS #2 test position; note illumi-
nation of MASTER CAUTION
and No. 1 HYD PRESS caution
segment light.
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ENGINE RUNUP (CONT)

C.

e.

Relax pressure on pedals noting
any tendency to creep or motor
in either direction.

Place HYDR TEST switch to
BOTH position; note all caution
segments extinguished.

FORCE TRIM switch — ON.

20. SCAS system check:

a.

SCAS POWER switch — ON;
note pitch, roll, and yaw NO-GO
lights illuminate and extinguish
prior to 30 seconds.

Engage/disengage check — En-
gage each channel individually
while noting tip path plane for
any unusual deflections. Disen-
gage SCAS using pilots SAS
REL button; re-engage and dis-
engage using gunners SAS REL
button.

Pitch channel deflection check
— Engage pitch switch only, de-
flect tip path down 8 to 12 inches
leaving cyclic in deflected posi-
tion; note the tip path tends to re-
turn to original position in a rea-
sonable period of time. Disen-
gage pitch switch.

2-26

TROUBLESHOOTING

REFERENCE

C22-C24

C25-C27

H35



PROCEDURE

T™ 1-1520-236-MTF

ENGINE RUNUP (CONT)

Roll channel deflection check —
Engage roll switch only, deflect
tip path down at 3 or 9 o’clock
position, 8 to 12 inches leaving
cyclic in deflected position; note
tip path tends to return to original
position in a reasonable period
of time.

Cyclic — Center.

SCAS — Engage all channel
switches.

CAUTION

Ensure gunner is aware of hydraulic malfunc-
tion procedure since he will have control of
the collective during this check.

HYD TEST switch — SYS #1
test; pitch and roll SCAS
switches should disengage.

HYD TEST switch — SYS #2
test; Yaw SCAS switch should
disengage.

SCAS — Engage all channels.
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ENGINE RUNUP (CONT)

21.

Fuel system check:

WARNING I

TROUBLESHOOTING

REFERENCE

Should the fuel quantity gauge not indicate
the approximate amount of fuel noted during
the preflight (allowing for fuel burned during
run-up) investigate before flight.

a.

FWD FUEL BOOST circuit
breaker — Pulled; note illumina-
tion of MASTER CAUTION and
FWD FUEL BOOST caution
segment lights; reset master
caution.

AFT FUEL BOOST circuit
breaker — Pulled; note illumina-
tion of MASTER CAUTION and
AFT FUEL BOOST caution seg-
ment lights; reset master cau-
tion.

Engine fuel pump operation
check — Engine should continue
to run for a minimum of one min-
ute without boost pump pressur-
e. No change in indicated N1 or
N2 speed should be noticed.

Fuel quantity indicator test —
Press test button; note smooth
operation to zero indication; re-
lease test button; fuel gauge
should smoothly return to origi-
nal quantity indicated.
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e.

FWD FUEL BOOST circuit
breaker - IN; note FWD FUEL
BOOST caution segment extin-
guishes.

AFT FUEL BOOST circuit
breaker — IN; note AFT FUEL
BOOST caution segment extin-
guishes.

22. Electrical systems check:

*a.

Check volt/ammeter — 27.5 +
.25 volts. Note some AMP indi-
cation.

GEN switch — OFF; note bat-
tery voltage, 0 amps, MASTER
CAUTION, DC GEN, AFT FUEL
BOOST caution segment lights
illuminated; AC power still ap-
plied.

NON-ESNTL BUS switch —
Manual; note AFT FUEL
BOOST segment light extin-
guishes.

BATTERY switch — START;
note no AC power applied.

ALTNR switch — ON; note ALT
and RECT lights extinguished,
AC power applied and 28 volts
DC indicated.

NON-ESNTL BUS switch —
NORMAL; note no changes.
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ENGINE RUNUP (CONT)

23.

24.

25.

g.

GEN switch — ON; note amps
indicated (may be a slight
change in volts).

BATTERY switch — RUN; note
no changes.

NON-ESNTL BUS switch — As
required for flight.

SCAS — Engage all channels.

Radio and navigation equipment —

ON.

Transponder — Standby.

Instrument checks:

a.

Dual tachometer — N2 set at
100%, both needles steady and
joined; pilot and gunner indica-
tors agree within + 1%.

Gas producer tachometer — Pi-
lot and gunner indicators should
agree within + 1%.

TGT gauge — Pilot and gunner

indicators should agree within
20°.
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ENGINE RUNUP (CONT)

d. Torquemeter — Pilotand gunner B12,B13
indicators should agree within
4%.

NOTE

Flat pitch torque indications relate to main ro-
tor blade angle settings and autorotational
RPM. Aircraft normally flown in high gross
weight configurations may indicate as high as
32%. Light gross weight configurations may
indicate as low as 25%.

e. Engine oil pressure and temper- E3-E7
ature — Record.

f.  Transmission oil pressure tem- F3-F6
perature — Record.

26. Radios — Check as appropriate.

27. Instrument/Nav aids — Check as fol-
lows:

NOTE
Amplified checks may be found in Section IV.

a. Compass control panel — Null B32,K2-K5
annunciator in conjunction with
magnetic compass indication;
note RMI and HSI indicates

properly.

b. Horizontal situation indicator —
Check as required.

c. Attitude direction indicator —
Check as required.
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*28.

*29.

*30.

*31.

*32.

33.
34.

d.

Gunners attitude indicator — Set
as required.

Altimeters — Set; note indicated
altitude within 70 feet of actual
elevation.

Radar altimeter — Check as re-
quired.

Radar warning display — Check
as required.

Transponder — Check as re-
quired; set.

Doppler nav system — Check as
required.

GPS trimpack — Check as re-
quired.

TURRET DRIVE MOTOR switch —
TURRET.

ADS PWR circuit breaker — IN.

FCC switch — FCC.

RMS control panel — Set.

MASTER ARM switch — STBY.

WPNS CONTR switch — Gunner.

RECOIL COMPEN switch OFF (ON
for live fire).
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ENGINE RUNUP (CONT)
*35. HUD PWR switch — STBY.

*36. TCP switch — STBY TOW.

*37. FLIR control panel OFF/ON/BIT
switch — ON.

38. Canopy removal arming/firing mech-
anism safety pins — Remove & stow.

39. Hit check — Completed.

NOTE

HIT check may be deferred until arrival in test
flight hover area if conditions in runup area
preclude accurate and/or safe completion of
check. HIT check must be completed prior to
takeoff.

BEFORE TAKEOFF CHECKS
1. TOW launchers — Missile arming
levers down.

2. Wing ejector rack jettison safety pins
— Removed.

3. RPM — 100 percent.
4. Systems — Check engine, transmis-

sion, electrical, and fuel systems indi-
cations.

5. TCP switch — TSU/GUN.

6. TURRET DRIVE MOTOR switch —
TURRET.
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7.

NOTE

TROUBLESHOOTING

REFERENCE

During hover checks TCP must be in STBY to
prevent damage to SCA and TURRET. The
TURRET DRIVE MOTOR switch should be off
to prevent ground contact with 20 MM gun.

Avionics, armament and other mis-
sion equipment — Set as desired.

HOVER CHECKS

WARNING I

Any binding or lack of proper control/aircraft
response is cause to terminate flight immedi-
ately. Excessive control displacement re-

quires a control rigging check.

Takeoff to hover check — As collec-
tive is increased, note smooth power
response; torque within limits; normal
control response and position; normal
aircraft vibrations; normal instrument
response; N2 stabilizes within 0.6%
of flat pitch RPM. Validation factor
check.

Instruments — Check normal re-

sponse and indications. Check flight
instruments respond normally.
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HOVER CHECKS (CONT)

NOTE

Observe runup area for any condition that
would indicate abnormal leakage or function-
ing of aircratft.

3. Hover to test area — HIT check
should be completed if deferred.

4. Torguemeter check — Stabilize air-
craft at a five foot hover into the wind
and note that torque indication is cor-
rect within + 4%, as predetermined
from performance charts in TM
1-1520-236-10.

5. Pedal authority check: H8,H9,H11,

H25,H26
WARNING I

Improper pedal rigging may result in momen-
tary loss of heading control.

a. Place aircraft into prevailing
wind.

b. Make pedal turns 90° to prevail-
ing wind (each direction); note
any lack of response or control
authority; note any change in
vibration levels.
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HOVER CHECKS (CONT)
6. Yaw channel response check: H36

NOTE

A comparison of SCAS functioning may be
made as necessary by disengaging the yaw
channel switch and repeating check.

a. Face aircraft into wind.

b. Without moving pedals, in-
crease collective slightly; note
SCAS tends to maintain nearly
original heading.

7. Sideward hover flight check — Per- H1-H3,
form sideward hovering flight in each

X > X H6 H22,
direction noting proper response,

control rigging, and remaining control H28, H29

authority. Hover speed should be
consistent with autorotation require-
ments, yet be sufficient to determine
aircraft response and control reac-

tion.

8. Forward hovering flight check — Ac- H1-H3,
celerate into translational lift; note H6
proper aircraft response, vibration :
levels, and instrument response. Re- H28,H29

turn to normal hovering flight.
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HOVER CHECKS (CONT)

9. Pylon mount check:

CAUTION

TROUBLESHOOTING

REFERENCE

Should pylon rock intensify or fail to dampen
out, disengage all SCAS channels.

NOTE

Generally, 4 to 5 cycles are normal: however,
new mounts may result in less and older
mounts may result in more oscillations. Pylon
rocking should not become evident in forward

flight.

a.

SCAS ON — Move cyclic fore
and aft as required to induce py-
lon rocking, stabilize cyclic, then
note the number of oscillations
required for rocking to subside.
Note any abnormal engine re-
sponses.

SCAS OFF — Disengage all
SCAS channel switches and re-
peat pylon mount check. No sig-
nificant variation between SCAS
ON and SCAS OFF. Check
should be evident. Land aircraft
and reengage SCAS.
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HOVER CHECKS (CONT)

10. Engine response check — Increase E27,E28,
collective as required to obtain a no- E31 E37
ticeable drop in N2 RPM; without fur- ’
ther collective movement, note the
overspeed governor tends to in-
crease N2; then abort the maneuver
by a smooth reduction of collective
before excessive altitude is gained.

11. Low RPM hover: E17,E22,
H15,H26,
H29,J2

NOTE

Be aware of reduced tail rotor efficiency and
effectiveness at low RPM.

a. Slowly decrease N2 RPM using
RPM INCR/DECR switch until a
stable hover is achieved at 91%
RPM.

b. Perform 45° turns out of prevail-
ing wind, noting any lack of re-
sponse attributable to tail rotor
pitch settings or rigging. Note
any one per revolution type
vibrations.

c. Increase RPM to 100% N2.
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HOVER CHECKS (CONT)

12. Emergency governor system check:

CAUTION

Because automatic acceleration, decelera-
tion, and overspeed control are not provided

with the governor switch in the emergency
position, control movements must be smooth

and precise to prevent overspeed, overtemp,
or engine failure.

NOTE

Ambient temperatures in excess of 29  °C may
prevent maintaining 97% N2 during hover due
to reduced fuel flow in emergency mode.

a. Land aircraft.

b. Bleed air switches — OFF.

c. Reduce throttle to engine idle;
note N1 speed.

d. Place pilots GOV switch to EM- E14
ERG GOV position. Apply
throttle as necessary to mini-
mize N1 change. Note illumina-
tion of GOV EMERG segment
light and MASTER CAUTION.
Reset MASTER CAUTION.

e. Smoothly increase throttle to
97% N2.
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HOVER CHECKS (CONT)

f.  Hover aircraft in EMERG GOV E29,E30
mode maintaining 97% N2. Air-
craft should be capable of 97%
N2 while maintaining a 3 foot sta-
bilized hover. Land aircraft.

g. Smoothly reduce throttle to idle, E15
placing pilots GOV switch to
AUTO as soon as the idle stop is
contacted. Note N1 stabilizes at
or near previously noted N1
speed.

h.  With throttle at idle, have gunner
place his GOV switch momen-
tarily to EMERG GOV position
noting a decrease in N1, immedi-
ately place switch back to AUTO
position. Pilot must be prepared
to cycle his GOV switch to EM-
ERG and take manual control.
N1 should return to previously
noted indication; all caution
lights extinguished.

i. Confirm all cockpit indications

are normal. Smoothly increase
throttle to 100% N2.
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HOVER CHECKS (CONT)

13. Power cylinder check: G1,G2,H1,

H2,H6,H7
WARNING I

Should the flight controls become abnormal-
ly stiff or jam during this check, immediately
recycle HYD TEST switch to both. Land air-
craft and do not continue until correcting
cause of abnormal condition.

This check requires two rated pilots since the
gunner must maintain hovering altitude of the
aircraft and be prepared to cope with any pos-
sible emergency that may arise. A qualified
ME/MP or IP/SP is recommended in the gun-
ner’s seat.

Cyclic input must be timed with aircraft re-
sponses to minimize aircraft movement.

a. Increase hovering altitude to 10
to 15 feet; transfer control of col-
lective to gunner.

b. Dual system check:

(1) Fore and aft check —
Smoothly move cyclic fore
and aft through 6 to 8 inches
of cyclic travel. Note smooth
operation of controls and
aircraft response. Stabilize
aircraft.
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TROUBLESHOOTING
REFERENCE

(2)

Lateral check — Smoothly
move cyclic laterally
through 6 to 8 inches of cy-
clic travel. Note smooth op-
eration of controls and air-
craftresponse. Stabilize air-
craft.

c. Hydraulic system #1 check:

1)

)

@)

Place HYD TEST switch to
SYS #1 test position; note
illumination of MASTER
CAUTION and No. 2 HYD
PRESS caution segment
lights; stabilize aircraft.

Fore and aft check —
Smoothly move cyclic fore
and aft through 6 to 8 inches
of cyclic travel. Note smooth
operation of controls and
aircraft response. Stabilize
aircraft.

Lateral check — Smoothly
move cyclic laterally
through 6 to 8 inches of cy-
clic travel. Note smooth op-
eration of controls and air-
craftresponse. Stabilize air-
craft.
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d.

Hydraulic system #2 check:

TROUBLESHOOTING

REFERENCE

@)

)

®3)

(4)

Place HYD TEST switch to
SYS#2 test position; note il-
lumination of MASTER
CAUTION and No. 1 HYD
PRESS caution segment
lights; stabilize aircratft.

Fore and aft check —
Smoothly move cyclic fore
and aft through 6 to 8 inches
of cyclic travel. Note smooth
operation of controls and
aircraft response. Stabilize
aircraft.

Lateral check — Smoothly
move cyclic laterally
through 6 to 8 inches of cy-
clic travel. Note smooth op-
eration of controls and air-
craft response. Stabilize air-
craft.

Land aircraft and re-engage
SCAS.
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HOVER CHECKS (CONT)
14. Collective servo authority check: G3

CAUTION

Due to requirement for gunner to control air-
craft during the most critical parts of this ma-
neuver, a qualified pilot is required in the gun-
ner's seat. A qualified ME/MP or IP/SP is
recommended.

Conduct this maneuver in an area that per-
mits a run-on landing at 50 KIAS. If a collec-
tive lock-up, jam, or control limitation occurs,
note indicated torque value, and return hy-
draulic test switch to the center (both) posi-
tion and land the aircraft.

NOTE

This check is required only if K747 blades are
installed. During accomplishment of this

check do not exceed 50 feet AGL. The inter-
com system (ICS) should be in the hot MIC
position. The rate of collective movement
should not exceed a rate necessary to pro-
duce a smooth controlled ascent. If up collec-

tive cannot be applied above that required to
hover, land aircraft and begin the check on the

ground at flat pitch, collective full down.
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HOVER CHECKS (CONT)

a. Transfer controls to gunner, and
have him bring the aircraft to a
5-foot hover.

b. Dual system check— Have gun-
ner smoothly increase the col-
lective until reaching a torque of
85%. Gunner returns aircraft to
a stable 5-foot hover.

c. Hydraulic system No. 1 check —
Place HYD TEST switch to SYS
#1 test position; note illumination
of MASTER CAUTION and #2
HYD PRESS caution light and
SCAS disengage (roll and pitch).

d. Gunner smoothly raises collec-
tive control until reaching a
torque of 85% or until a restric-
tionis felt. Note torque value; re-
lax pressure on controls; pilotre-
turns hydraulic test switch to
both position; gunner lands air-
craft.

e. Re-engage SCAS.

f.  Have gunner return aircraft to a
5-foot hover.

g. Hydraulic system No. 2 check —
Place HYD TEST switch to SYS
#2 test position; note illumination
of MASTER CAUTION and #1
HYD PRESS light and SCAS
disengage (YAW).
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HOVER CHECKS (CONT)

h.  Gunner smoothly raises collec-
tive control until reaching a
torque of 85% or until a restric-
tion is felt. Note torque value; re-
lax pressure on controls; pilot re-
turns hydraulic test switch to
both position.

i. Re-engage SCAS.

NOTE

Aircraft may be released for normal flight op-
erations with less than 85 percent torque or
above. Aircraft with less than 85 percent
torque but more than 70 percent torque may
be operated with restrictions IAW operator’s
manual. Aircraft with less than 70 percent
torque may not be released for normal flight
operations.

BEFORE TAKEOFF CHECK

1.

TOW launchers — Missile arming
levers down.

Wing ejector rack jettison safety pins
— Removed.

RPM — 100 percent.

Systems — Check engine, transmis-
sion, electrical, and fuel systems indi-
cations.

TCP switch — TSU/GUN.

TURRET DRIVE MOTOR switch —
TURRET.
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BEFORE TAKEOFF CHECK (CONT)

NOTE

For multiple takeoffs and landings crewmem-
bers may leave the TURRET DRIVE MOTOR
switch in the OFF position (training only).

7. Avionics, armament and other mis-
sion equipment — Set as desired.

8. Fuel quantity and time — Record.

FLIGHT CHECKS
NOTE

A normal takeoff is recommended because it
provides the most desirable flight profile in
the event of an actual emergency.

1. Takeoff/climbout checks — Perform H1-H3,
normal takeoff and climbout to initial H6
test altitude; note proper aircraft re- '
sponse, Vvibration levels, vibration H26-H29
entry airspeeds, and instrument op-
eration.

2. Instrument operation/correlation
checks — Fly in different attitudes as
necessary to check instrument op-
eration.

a. Attitude indicators — Note near- B32
ly correct indication; indicators
should agree within £ 1° roll atti-
tude; pitch attitude will vary with
adjustment.
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FLIGHT CHECKS (CONT)

b.

Airspeed indicators — Note
nearly correct indicated air-
speed; indicators should agree
within +5 knots.

Altimeters — Note nearly correct
indication; indicators should
agree within +50 feet.

Compasses — Note nearly cor-
rect heading; RMlIs should
agree within +£1° and indicate
nearly the same as the standby
compass.

VSI/IVSI — Note nearly correct
response.

Torquemeters —  Indicators
should be nearly identical.

Dual tachometers — Indicators
should be nearly identical.

TGT gauges — Should indicate
nearly identical.

Engine oil pressure and temper-

ature — Note normal indica-
tions.
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FLIGHT CHECKS (CONT)

*

k.

j-

Transmission oil pressure and
temperature — Note normal in-
dications.

Fuel quantity — Note indication.

3. Flight control rigging check — At se-
lected test altitude, establish 100
knots IAS at 45% torque.

A slight climb or descent may be required to

NOTE

maintain 100 knots IAS at 45% torque.

a.

Control positions — Note cyclic
nearly centered; pedals neutral
with in £1/2 inch.

Force trim check — Place
FORCE TRIM switch to FORCE
TRIM; note force trim tends to
hold aircraft attitude; FORCE
TRIM switch OFF.

SCAS check — Disengage all
SCAS channel switches; note
any abnormal aircraft attitude
changes or control displace-
ment; re-engage SCAS chan-
nels.
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FLIGHT CHECKS (CONT)

4, Autorotation check: H26,H31

WARNING I

Autorotational RPM will vary significantly

with gross weight and ambient conditions.

Ensure rotor RPM does not increase or de-
crease drastically as collective is decreased
to full down; if so, abort maneuver and take
corrective action prior to continuing.

NOTE

Alternator will drop off line as rotor RPM de-
creases below 91%.

a. Bleed air— OFF.
b. Straight and level — 80 KIAS.

c. Establish autorotational descent
at 80 knots IAS.

d. Throttle — Idle

e. Checkgas producer speed —68
to 72% N1.

f. Torque — Zero.
*g. Rotor RPM — 95 to 98%.

h.  Vibrations — Note any abnormal
vibrations.

i. Pedal authority — Note suffi-
cient right pedal remains.

j. Power recovery — Complete.
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FLIGHT CHECKS (CONT)

5. Vibration analysis checks:
NOTE

Establish an 80 knot IAS straight and level
cruise noting vibration levels. Lateral vibra-
tions must be corrected by balance of the rotor

and hub assembly prior to further smoothing

operations. Cruise/descent and acceleration
checks are not required when using vibration

detection and analysis equipment.

a. Cruise/descent check — J3-J8

Smoothly reduce collective to
15% - 18% torque. Note any
change in vibrations as collective
is reduced, or during descent. Any
abnormal change in vibration
notes is attributed to trim tab effect
on the rotor system.
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PROCEDURE TROUBLESHOOTING
REFERENCE

FLIGHT CHECKS (CONT)

b. Acceleration check: J3-J8

NOTE

Vertical vibrations that remain nearly constant
through entire speed range are due to pitch
change link positioning. Vibrations that
change with airspeed are normally caused by
trim tab positioning) or possible weak

blade condition (blade climb). In some
cases, combination adjustments will be re-
quired for smoothing.

(1) Smoothly increase air-
speed, in level flight if pos-
sible, to 150 KIAS (unless
vibration intensity becomes
excessive).

(2) Note any one per revolution
vibrations and their entry
airspeed. Two per revolu-
tion vibrations will normally
increase but should not be-
come excessive.

c. Gloading check — Perform nor- C25,H37
mal dive and moderate G pullout
noting any abnormal pylon rock-
ing or excessive two per revolu-
tion type vibrations.

d. Airframe vibrations — Note any J6-J8
abnormal vibrations which may
be present throughout aircraft
during the course of the previous
maneuvers.
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PROCEDURE TROUBLESHOOTING
REFERENCE

FLIGHT CHECKS (CONT)

6. Radio and nav aids — Check.

7. Perform topping check.

NOTE

Prior to performing topping check ensure that
all required maintenance checks are com-
pleted IAW TM 55-2840-229-23-1, Chapter 1.

a. Bleed air — OFF.
b. Pilot’s altimeter — Set to 29.92.
c. Airspeed — Adjust to 80 KIAS.

d. Climb at a normal rate until
reaching 3500 feet PA or mini-
mum 1000 feet AGL.

e. Monitor torque, N1 and TGT,
throughout the maneuver to en-
sure no limits are exceeded.

f.  Without exceeding any engine
limits (i.e., max calibrated
torque, N1, or TGT) increase
collective until N2 decreases to
97%.

g. Maintain 97% N2 with collective.
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PROCEDURE TROUBLESHOOTING
REFERENCE

FLIGHT CHECKS (CONT)

h. At the next whole thousand foot
altitude record torque, N1, TGT,
and PA.

i.  Without exceeding any engine
limits, further increase collective
in order to decrease N2 to 94%
noting N1 does not increase.

NOTE

If N1 increases as N2 decreases from 97% to
94%, the droop cam is probably worn or out of
adjustment.

j- Reduce collective and descend
to the topping altitude as re-
corded in step h. Fly at topping
altitude for one minute and then
read FAT.

k. Reset pilot's altimeter and re-
sume normal flight.

NOTE

The T53-L-703 engine must meet required
torque derived from the power adjustment
chart within the limits of minus zero to plus
five percent. For engines not within limits re-
fer to proper troubleshooting/adjustment pro-
cedures IAW TM 55-2840-229-23, Chapter 1.
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PROCEDURE TROUBLESHOOTING
REFERENCE

BEFORE LANDING CHECK

1. MASTER ARM switch — STBY.
Verify STBY light is illuminated.

2. TURRET DRIVE MOTOR switch —
OFF. Verify GUN ELEV STOWED
light is illuminated.

NOTE

For multiple landings and takeoffs crewmem-
bers may leave the TURRET DRIVE MOTOR
switch in the OFF position (training only).

3. Avionics and mission equipment —
Set as required.

ENGINE SHUTDOWN CHECKS

1. FORCE TRIM switch — FORCE
TRIM.

2. ECS/deice switches — OFF.

3. TCP switch — OFF.

HUD filter — Day position.

HUD PWR switch — OFF.

FCC switch — OFF.

ADS PWR circuit breaker — Out.

© N o o &

TURRET STOW circuit breaker —
Out.

9. Throttle — Reduce to idle. Allow TGT
to stabilize for two minutes.
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TROUBLESHOOTING

REFERENCE

ENGINE SHUTDOWN CHECKS (CONT)

10.
11.
12.

13.
*14.

*15.

*16.

17.

18.
19.
20.
21.

BATTERY switch should be placed to START,
pause for a moment, then to OFF to receive

MASTER ARM switch — OFF.
TUR SLEW switch — GND TEST.

LASER SAFE/TURRET DEPR LIMIT
switch.

Fuel system — Check.

Engine oil pressure and temperature
— Record.

Transmission oil pressure and tem-
perature — Record.

Fuel quantity — Record quantity indi-
cated and time.

Throttle — Retard to engine idle; note
gas producer speed.

SCAS POWER switch — OFF.
Copilots attitude indicator — Caged.
Avionics — OFF.

Battery condition check — Place
BATTERY switch to OFF noting
change in indicated amperage; return
BATTERY switch to ON (RUN). Less
than 5 amps change indicates a fully
charged battery.

NOTE

proper information.
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PROCEDURE TROUBL

ENGINE SHUTDOWN CHECKS (CONT)

22.
23.
24,
25.
26.

27.

28.

29.
30.

Throttle — Off.

Fuel — OFF.

ALTNR switch — OFF.

GEN switch — OFF.

BATTERY switch — START.
IGNITION switch — As required.

Canopy removal arming/firing mech-
anism safety pins — IN.

Collective friction and lock — ON.

BATTERY switch — OFF.

BEFORE LEAVING HELICOPTER

N o g0k~ 0w N oPE

Post test flight inspection — Perform.
Armament systems — Safe.

Chaff dispenser — Safe.

Forms and records — Complete.
Helicopter — Secure.

Required computations — Complete.

Maintenance personnel — Debrief.
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Section lll.  TROUBLESHOOTING
GUIDE

General. This section contains troubleshooting informa-
tion that has been referenced in Section Il checklists. This
section lists possible conditions, abnormal conditions and
indications and probable causes. The information is to be
used only as a quick reference and may not be all encom-
passing.

TROUBLESHOOTING GUIDE A — STARTING
CONDITION

PROBABLE CAUSE

Al. No starter action.
a. Circuit breaker out.
b. Battery dead.
c. Battery cable connector not connected.
d. GPU polarity reversed (if used).
e. Starter switch inoperative.
f. Faulty starter relay.
g. Starter failure.
h. Wiring to starter open or shorted.

i. Internal seizing of compressor of gas producer
turbine.
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A2.

A3.

A4.

T™M 1-1520-236-MTF

No N1 indication, but starter turns.

a.

Faulty N1 tachometer transmitter or instru-
ment.

Wiring open or shorted.
Starter drive failed.

N1 gear box internal failure.

Failure to start.

J-
k.

Key off or open circuit in key system.

Low input voltage to ignition unit.

Faulty ignitor plugs.

Faulty ignition unit.

Faulty coil and lead assembly.

No electric power to starting fuel solenoid valve.
Starting fuel nozzles clogged or damaged.
Faulty starting fuel solenoid valve.

Starting fuel filter or hoses clogged.

Faulty fuel control.

Low fuel pressure.

Unable to get sufficient rpm for start.

a. Weak battery.

b.

GPU under rated (if used).



A5.

AG.

T™ 1-1520-236-MTF

c. Throttle not open.
d. Too much electrical drain on battery.

e. Engine scavenge oilline quick disconnectloose
or line clogged.

f. Internal failure in the engine.

N1 hangs at about 15%, TGT holds at about
100°C.

a. Main fuel hose clogged.
b. Flow divider assembly inoperative.

c. Main fuel control inlet screen installed back-
wards.

d. Faulty fuel control.
e. Faulty supply system malfunction.

Normal start except TGT rises too rapidly or ex-
ceeds limits.

a. Wind blowing up tail pipe.

b. TGT high when start initiated.

c. Extremely high ambient temperature.
d. Wrong starting procedure.

e. Battery weak.

f.  Wrong type fuel.

g. Airintake obstructed.
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A7.

A8.

A9.

A10.

T™M 1-1520-236-MTF

Faulty fuel control scheduling.
Dirty compressor.
GPU — Under rated (if used).

Fuel control malfunction.

Torching start (flames shoot from exhaust).

a.

b.

Improper starting procedure.

Accumulation of fuel inside tail pipe or combus-
tion chamber.

Normal start, rotor turns, but no N2 indication.

a.

b.

Faulty tachometer instrument, transmitter or
wiring.

N2 gearbox internal failure.

N1, TGT indication, but main rotor doesn’t turn
as soon as normal. No N2 indication.

a.
b.
c.

d.

Main or tail rotor still tied down.
Extremely cold ambient conditions.
Foreign object(s) binding tail rotor drive.

Transmission or gearbox failure.

Start quits, N1 fails.

a.

b.

Starter switch released too soon.

Fuel valve shut off.



All.

Al12.

h.

T™ 1-1520-236-MTF

Main fuel quick disconnect not connected tight-
ly.

Air in fuel control.

Circuit breaker pops (starter or ignition).
Starter failure (electrical or mechanical).
Ignition system failure (exciter or ignitor).
Fuel control malfunction.

Flow divider malfunction.

N1, TGT indication but main rotor doesn’t turn.
N2 tachometer engine indicating.

a.

b.

C.

Engine drive shaft failed.
Freewheeling unit failure.

Transmission failure.

N1 continues to accelerate above 72%.

o

o

Throttle positioned above idle.
Idle stop misrigged.
Power lever controls misrigged.

Fuel control malfunction.
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A13. N1 speed low in idle position.
a. Power control improperly rigged.
b. GOV switch in EMER position.

c. Fuel control in EMER mode (caution light out).

d. Fuel flow restricted.
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TROUBLESHOOTING GUIDE B — INSTRUMENTS
CONDITION

PROBABLE CAUSE

B1l. Fuel quantity gauge won't decrease when
PRESS-TO-TEST button pressed.

a. Inverter not on.

b. FUEL GAGE TEST button faulty.

c. AC power failure.

d. Fuel gauge stuck.

e. Break or short in wiring.

f. Connections loose.
B2. Fuel quantity gauge reads low.

a. Out of adjustment.

b. Tank unit capacitance high.

c. Defective indicator.

d. Compensator capacitance too high.
B3. Fuel quantity gauge reads high.

a. System out of adjustment.

b. Tank unit has low capacitance.
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B4.

B5.

B6.

B7.

B8.

T™M 1-1520-236-MTF

c. Open lead on compensator circuit.

d. Compensator section of tank unit
open.

Fuel quantity gauge remains at one point on
scale.

a. No power.

b. Defective indicator.

c. Coaxial lead grounded.

d. 400 cycle lead grounded.

Fuel quantity gauge remains at zero or below.
Open wiring.

Fuel quantity gauge operation sluggish.

Low insulation resistance of the circuit.

Fuel quantity gauge indicates one-half to two-
thirds actual fuel level.

One tank capacitance unit inoperative.
FUEL BOOST light not on when CB out.
a. Faulty pressure switches.

b. Faulty check valve manifold.



T™ 1-1520-236-MTF

B9. No torquemeter indication after start.
a. Faulty indicator circuit or no DC power.
b. Restricted pressure line.
c. Disconnected or broken pressure line.
d. No oil in system.
e. Faulty indicator or transmitter.

f. Torquemeter internal system malfunction.

g. Faulty torquemeter boost pump.
h. N2 gearbox internal failure.

B10. Torquemeter indication rises rapidly after start,
or pegged.

a. Open torquemeter poppet valve.
b. Faulty indicator or transmitter.
c. Main drive shaft binding.
d. Instrument clamped too tight in panel.
e. Plugged meter and bleed valve.
B11l. Torquemeter response slow.
a. Restricted torquemeter strainer.
b. Faulty indicator or transmitter.

c. Incorrect in-line restrictors (0.025 to 0.027).
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B12.

B13.

B14.

d.

e.

T™M 1-1520-236-MTF

Stuck rings in nose case.

Low DC power.

Low torquemeter indication.

a.

b.

Faulty indicator or transmitter.

Low torquemeter boost pressure (adjustment
or malfunction).

Restricted boost pump screen.
Damaged torquemeter sealing ring.
Improper restrictor (0.025 to 0.027).

Tolerance + 4% diff.

High torquemeter indication.

Improper restrictor (0.025 to 0.027).
Torquemeter internal system malfunction.
Engine scavenger pump malfunction.

Minimum blade angle set too high.

N2 needles not joined.

a.

May be normal unless not joined at operating
RPM.

Instrument tachometer generator malfunction.
Wrong instrument installed.

1% diff between seats.
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B15.

B16.

B17.

B18.

B19.

T™ 1-1520-236-MTF

e. =+ 0.5% from actual RPM.

N2 tachometer fluctuates, all other instruments
steady.

a. Some fluctuation £ 0.5% normal with some in-
struments.

b. Instrument or tachometer generator malfunc-
tion.

c. Wiring malfunction.
Excessive tachometer error.
a. Faulty instrument or tachometer generator.

b. Wrong instrument or tachometer generator
installed.

Tachometer no indication.

a. Leads reversed at generator.

b. Generator shaft sheared.

Tachometer indicates only half actual speed.
a. Leads have excessive resistance.

b. Faulty instrument or generator.

Low N2 tachometer reading, either constant or
intermittent.

a. Poor connections.

b. Indicator resistance out of adjustment.
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B20.

B21.

B22.

B23.

T™M 1-1520-236-MTF

c. Faulty wiring.
d. Wrong instrument installed.

High N2 tachometer reading, either constant or
intermittent.

a. Indicator resistance out of adjustment.
b. Wrong instrument installed.

TGT fluctuating, all other engine instruments
steady.

a. Faulty indicating system.
b. Loose connection.
c. Resistance box wiring damage.

Airspeed indicator reads incorrectly or fluctu-
ates excessively.

a. Pitot tube restricted.

b. Line not completely connected.

c. Static port or line clogged by water or dirt.
d. Leakinline.

e. Defective indicator.

Vertical velocity indicator not zeroed (on
ground).

Mechanism shifted (adjustment off).
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B24.

B25.

B26.

B27.
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Vertical velocity indicator inaccurate.
a. Loose connections in static line.
b. Static port or line clogged.

Torquemeter fluctuates. all other instruments
steady.

a. No in-line restrictor (0.025 to 0.027).
b. Indicator transmitter malfunction.

c. Instrument clamped too tightin panels.
d. Indicator case leaks.

e. Defective indicator.

Vertical velocity indicator fluctuates excessive-
ly.

a. Loose connections in static line.
b. Leak in static line.
c. Defective indicator.

Turn and slip indicator needle erratic or inop-
erative.

a. Sticking gyro.
b. No electric power to indicator.

c. Loose connections.
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B28.

B29.

B30.

B31.

T™M 1-1520-236-MTF

Turn and slip indicator ball too sensitive.

Dampening fluid leaked out.

Altimeter reads incorrectly or fluctuates exces-

sively.

a. Out of adjustment.

b. Leak in static line.

c. Static port or line clogged by dirt or water.
d. Defective instrument.

Standby compass inaccurate, sluggish or errat-
ic.

a. Improper compensation (compass swing).
b. Mounting brackets loose.

c. External magnetic interference.

d. Insufficient liquid.

e. Defective instrument.

Gyro compass inaccurate or erratic.

Compass slaving switch in DG position.
Improper adjustment of transmitter unit.
External magnetic interference.
Indicating system malfunction.

Gyro compass control malfunction.
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B32.

B33.

B34.

B35.
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Attitude indicator inoperative.

e.

115 VAC circuit breaker out.
Faulty capacitors.

115 VAC power failure.
Defective indicator.

Faulty wiring.

Radios inoperative.

a.

b.

C.

d.

Circuit breaker out.
Headset not plugged in completely.
Improper radio switch position.

COMM CONT panel malfunction.

Radar altimeter inoperative.

a.

b.

C.

d.

RADAR ALTM circuit breaker (C/B) defective.

Antennas, one or both, faulty or poor connec-
tion.

Altimeter turned off.

Digital readout rheostat turned off.

Radar altimeter improperly reading.

a.

b.

Indicator improperly adjusted (reference TM
11-1520-236-20).

Connectors at antennas loose or dirty.
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TROUBLESHOOTING GUIDE C — ELECTRICAL
CONDITION

Cl.

C2.

C3.

PROBABLE CAUSE

Battery will not hold charge.

a.

b.

Demand too great.
Charging rate too low.
Electrolyte level too low.
Impurities in electrolyte.
Broken cell partitions.

Dirty cell tops.

Excessive loss of electrolyte.

a.

b.

C.

d.

Poor servicing.
Charging rate too high.
Cracked case.

Faulty cells or cell.

Inverter voltage output not correct.

a.

b.

Voltage set improperly.
Low input voltage.
Inverter defective.

Power factor correction circuit breakers out.
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CA4.

C5.

e.

f.

T™ 1-1520-236-MTF

Faulty voltage regulator.

Faulty inverter RCCB (3CB7).

AC voltage varies from time to time.

a.

b.

C.

d.

e.

Faulty system components.
Adjustment loose.

Connection loose.

Bad bearings in inverter (motorized).

Power factor correction failure.

No generator output.

a.

b.

Open circuit, switch, relay or generator field.
No residual magnetism in field.

Generator armature burned out.

Generator shaft sheared.

Brushes worn.

Faulty field control relay (2K6).

Faulty connections to voltage regulator.
Faulty voltage regulator (2VR1).

Commutator dirty or pitted.
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C7.

Cs.

Co.

T™M 1-1520-236-MTF

Generator produces voltage but ammeter reads
zero.

a. Circuit breaker(s) out aft battery area.

b. Faulty reverse current relay.

c. Faulty ammeter or circuit.

d. Faulty generator control relay.

e. Faulty reverse current control relay (2K14).
Generator voltage low.

a. Regulator adjusted improperly or faulty.

b. Generator field circuit connections faulty.

c. Defective voltmeter.

Generator voltage high.

a. Regulator adjusted improperly.

b. Faulty regulator.

c. Faulty voltmeter.

d. Faulty wiring between generator and voltmeter.

Ammeter or voltmeter fluctuates rapidly under
steady loads.

a. Faulty voltage regulator.

b. Faulty RCR case ground.
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C10. \Voltage varies excessively with changes in en-
gine speed or electrical load.

a. Voltage regulator out of adjustment or defec-
tive.

b. Faulty RCR case ground.

c. Faulty RCR control relay (2K5).
C11. Hydraulic control switch ineffective.

a. Circuit breaker out or faulty.

b. Faulty switch.

c. Faulty connections or wiring.

d. Faulty solenoid valve.

e. Electrical failure.

C12. No ammeter indication when pitot heat turned
on.

a. Heater inoperative.

b. Circuit breaker out.

c. Faulty switch or wiring.
d. Ammeter malfunction.

C13. Non-essential bus remains energized with gen-
erator switch off.

a. Faulty non-essential bus relay.

b. TRU left on-line.

3-19



C14.

C15.

C16.

C17.

T™M 1-1520-236-MTF

Non-essential bus not energized with switch in
manual position.

a.

b.

C.

d.

Faulty switch or wiring.
Faulty TRU non-ess bus relay (2K11).
Faulty non-ess bus relay (2K4).

Faulty RCR control relay (2K5).

Caution panel lights dim when they should stay
bright, fail to dim or brighten.

a.

b.

C.

d.

Faulty bright/dim switch.
Faulty pilot instrument light rheostat.
Faulty wiring.

Faulty 5 VDC power supply.

Interior lights fail to illuminate or brighten.

a.

b.

Faulty switch or rheostat.

Faulty or broken wiring.

One or several lights operate dim or intermit-

tent.

a.

b.

C.

Faulty ground.

Moisture in light.

Failure of one or more rheostats.
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C18. Navigation lights fail to operate.
a. One or more bulbs burned out.
b. Faulty switch.
c. Loose connections.
d. Poor ground.

C19. Navigation lights fail to dim or flash.
a. Faulty dimmer resistor.
b. Faulty flasher.

c. Faulty switch.

WARNING I

Do not view searchlight with the
naked eye. Eye damage may result.

C20. Search light fails to illuminate, extend, retract.
a. Circuit breaker open.
b. Faulty switch.
c. Faulty light relay.
d. Broken or shorted wiring.
e. Poor ground connection.
f.  Bulb burned out or socket corroded.

g. Faulty motors, gears.
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C21.

C22.

C23.
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Skid light fails to illuminate.

a.
b.
c.
d.

e.

Circuit breaker open.
Faulty switch.

Broken or shorted wiring.
Poor ground connection.

Bulb burned out or socket corroded.

SCAS NO-GO lights do not illuminate.

a.

b.

g.

Faulty bulbs.

SCAS PWR 28 VAC circuit breaker out or
faulty.

SCAS PWR 115 VAC circuit breaker out or
faulty.

Power switch faulty.
Faulty 28 VDC fuse.
Faulty wiring or connections in power circulits.

Faulty SCAS relay (2K18).

One or two NO-GO lights do not illuminate.

a.

b.

C.

Faulty bulbs.
Faulty control channel assembly.

Bulb turned to dim position.
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C24.

C25.

C26.

d.

e.

T™ 1-1520-236-MTF

Faulty sensor amplifier unit.

Faulty wiring or connections.

One or more NO-GO lights remain illuminated
after approx 30-second warmup period (con-
trols not moved).

a.

b.

f.

g.

Faulty control motion transducer.
Faulty servo actuator.

Faulty rate gyro.

Faulty pylon compensation system.

Faulty or out-of-balance control channel as-
sembly.

Faulty sensor amplifier unit.

Faulty wiring.

SCAS will not engage or remain engaged.

a.

b.

C.

Faulty wiring or connections.

Pilot or gunner emergency disengage switch
faulty.

Faulty control panel.

Rotor tip path plane moves excessively when
SCAS engaged (cyclic centered, held steady).

a.

b.

Control channel assembly out-of-balance.

Faulty servo actuator.
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c. Faulty amplifier unit.
d. Faulty transducers.

C27. SCAS will not disengage.
a. Faulty disengage switch.
b. Faulty or shorted wiring.

C28. ECS will not operate in cold position.
a. Temp control valve stuck open.
b. Thermostat rheostat malfunction.

c. Flapper valve above ammo bay
closed.

d. Temp control sensor malfunction.
C29. ECS gives air but not cool enough.

a. Flapper valve in hydraulic compartment stuck
open.

b. Temp control valve stuck part open.
c. ECU core burst internally.

d. Turbine in ECU binding.

e. Ram air inlet clogged (grass).

C30. No heated air from registers or insufficient
amount of warm air.

a. RAIN RMV switch in wrong position.

b. Cabin heater switch inoperative.
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C31.

C32.

C33.

C34.

T™ 1-1520-236-MTF

c. Mixing valve malfunctioning.

d. Ducting obstructed.

Insufficient air from registers.

a. Manually operated flapper valve closed.
b. Leaking or obstructed ducts.

c. Malfunctioning mixing valve.

Excessive hot air from registers.

a. Manually operated flapping valve malfunction-
ing.

b. Mixing valve malfunctioning.

c. Prove thermal switch malfunctioning in addition
to above causes.

Unable to go to idle cutoff.

a. ldle stop solenoid stuck.

b. Solenoid electrical failure.

Fire warning light on, no actual fire.

a. Moisture or foreign matter in cannon plug.

b. Wiring frayed, chaffed, shorted, or grounded
out.

c. Fire detect relay faulty.

d. Fire sensing wire damaged or has been or is
kinked.
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C36.

Ca37.
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e. Faulty test button.
Fire warning light inoperative.
a. Bulbs burned out or missing.

b. Break in circuit wiring or cannon plug discon-
nected.

c. Fire detector relay faulty, not installed, or incor-
rectly wired.

d. Faulty test button.
Battery does not come on.
a. Switch or switch wiring faulty.
b. Battery relay faulty or incorrectly wired (2K2).
c. Battery voltage low.
d. Internal failure of battery or faulty connection.
e. Gunners ELEC PWR switch failed.
f. Failure of essential relay (2K9).
GPU does not provide current to aircraft.
a. External power relay 2K1 or wiring faulty.
b. Polarity of GPU reversed.
c. APU voltage low.
d. Diode incorrectly installed or faulty (2CR5).

e. External power plug faulty or wiring faulty.
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C38.

C39.

C40.

f.

T™ 1-1520-236-MTF

External power control relay faulty (2K16).

RPM warning light and/or audio inoperative.

a.

b.

e.

Bulbs burned out or missing.

Break in circuit wiring or cannon plugs discon-
nected.

RPM warning box faulty, disconnected, or not
installed.

RPM warning box not adjusted properly (did not
follow published procedures).

Tachometer generator faulty.

Inverter fails to provide AC power.

a. Open circuit breaker.
b. Faulty wiring.
c. Poor ground.
d. Faulty inverter.
e. Faulty AC control relay (3K2).
f. Faulty battery switch (terminals 2 to 3).
g. Faulty inverter RCCB (3CB7).
Alternator does not come on-line when switch
is turned on.
a. N2 below 91%.

b.

Alternator control relay faulty (3VR1).
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C42.

C43.
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c. Faulty switch.

Rectifier does not come on-line when alternator
power applied.

a. Faulty TRU (3PS2).

b. Faulty TRU control relay (2K15).

c. Faulty TRU circuit breaker (1 amp).

TRU does not pick up non-essential bus.

a. Faulty non-essential bus control relay (2K4).
b. Faulty non-essential bus control relay (2K11).

TRU does not power aircraft systems. Rectifier
caution light out.

a. Faulty TRU essential bus relay (2K10).

b. Faulty essential bus relay (2K9).
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TROUBLESHOOTING GUIDE D — CAUTION PANEL
CONDITION

D1.

D2.

D3.

D4.

PROBABLE CAUSE

All or many caution lights illuminated.

a. Moisture in cannon plug.

b. Caution panel malfunction.

c. Caution panel circuit breaker inoperative.

ENG OIL PRESS light on.

a. Check gauge. If pressure is up and changes
with power change, trouble is faulty caution
panel or pressure switch.

b. If pressure is not correct, see E2.

DC GEN caution light not on prior to engine
start.

a. Defective bus control relay.

b. Faulty caution panel circuit.

c. Lamp faulty.

DC GEN caution light on after engine start.

a. Faulty bus control relay (voltmeter and amme-
ter will have indications).

b. Faulty GEN control relay.

c. Faulty reverse current relay.
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Faulty GEN switch or circuit breaker.
Faulty or maladjusted regulator.
Defective generator.

Faulty field control relay.

Faulty caution panel.

Faulty RCR control relay (2K14).

HYD PRESS caution light on.

a.

b.

h.

Solenoid malfunction.

Leakage in system.

Faulty system pressure relief valve.
Relief pressure set too low.

Oil level too low.

Faulty pump.

Check valve in pump pressure line installed
backwards.

Faulty pressure switch or wiring.

Faulty caution panel.

FUEL BOOST caution light on.

a.

b.

C.

Circuit breaker out.
Boost pump malfunction.

Pump inlet restricted.
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D8.

Do9.

g.
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Faulty pressure switch.
Faulty fuel switch.
Faulty caution panel or wiring.

Fuel line clogged.

ENG FUEL PUMP caution light on.

a.

One or both sides of pump producing low pres-
sure.

One or both sides of pump failed.
Faulty caution panel or wiring.

Faulty pressure switch.

FUEL LOW caution light on.

a.
b.

C.

Low fuel supply.
Faulty float switch.

Faulty caution panel or wiring.

FUEL FILTER caution light on.

a.

b.

C.

Fuel filter restricted.
Faulty fuel filter pressure switch.

Faulty caution panel or wiring.
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D11.

D12.

D13.

D14.
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GOV EMERG caution light on.

a. GOV switch in EMERG.

b. Faulty caution panel.

c. Faulty switch or wired in reverse.

TRANS OIL BYPASS light on.

a. Oil cooler leak.

b. Oilleakin cooler lines.

c. Faulty caution panel or wiring.

d. Bypass valve malfunction.

TRANS OIL PRESS caution light on.

Check gauge, if pressure is up and pres sure
changes slightly with RPM changes, trouble is faulty
caution panel, pressure switch or wiring. If pressure
is not correct, see F2.

TRANS OIL HOT caution light on.

a. Check gauge. If temperature is normal, trouble
is faulty caution panel or thermo switch.

b. If gauge indicates hot, see F6.
EXT PWR caution light on.

a. GPU connected.

b. External power door open.

c. Micro switch out of adjustment.
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D16.

D17.

D18.

d.

e.
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Faulty caution panel.

Faulty external power control relay.

Chip detector caution light on.

a.

b.

C.

d.

Determine which system is showing warning.
Metal chips on detector.
Shorted wiring or plug.

Faulty caution panel.

RECT caution light on.

a.

b.

C.

TRU bus circuit breaker faulty.
TRU bus control relay faulty.

TRU RCCB faulty.

ENG OIL BYPASS caution light on.

a.

b.

C.

d.

Low oil level in oil tank.
Faulty float switch.
Faulty bypass valve.

Faulty caution panel or wiring.

Master caution panel press-to-test inoperative.

a.

b.

C.

Faulty circuit or switch.
Bulbs burned out.

Master caution circuit breaker faulty.
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D20.

D21.

D22.
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Low RPM warning light not on at 93  +1% RPM
or below.

a. Circuit breaker out.

b. Bulbs burned out.

c. Light not making electrical contact.

d. Warning system malfunction.

e. Loose connections.

f. Improper adjustment of warning system.
g. Tachometer generator malfunction.

Low RPM warning light on when it should be
off.

a. Improper adjustment of warning system.
b. Internal malfunction of warning box.

Low RPM audio inoperative, warning light on.
a. Headset not plugged in completely.

b. Audio switch off.

c. Faulty audio switch.

d. Malfunction in warning system.

e. Wiring open or shorted.

Low RPM audio too weak.

a. Malfunction in warning box.

b. High resistance in wiring.
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D25.
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RPM warning indications at different rpm’s on
different flights.

a.

b.

Adjustment potentiometer vibrating to different
settings.

Faulty wiring.

Caution panel lights dim when they should be
bright, fail to dim or brighten.

a.

b.

C.

d.

e.

Faulty bright/dim switch.

Faulty dimming circuit.

Faulty dim resistor.

Faulty pilot’'s instrument light rheostat.

NVG system activated.

RPM warning light off when it should be on.

a.

b.

Circuit breaker out.

Improperly adjusted.

Lamps burned out.

Light not making electrical contact.
Loose connection.

Tachometer generator malfunction.

Internal malfunction of warning box.
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D26. MASTER CAUTION light on only.
a. Small resistance in a chip detector plug.
b. Caution panel malfunction.

D27. EMERG HYD PUMP ON light is on.
a. Pump inadvertently turned on.
b. Faulty pressure switch.
c. Faulty caution panel.

D28. ALTER caution light illuminated.
a. N2 below 91%.
b. Alternator circuit breaker faulty.
c. 115 volt 400 Hz sensor faulty.
d. Alternator switch malfunction.

e. Alternator control relay faulty.
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TROUBLESHOOTING GUIDE E — ENGINE
CONDITION

E1l.

E2.

PROBABLE CAUSE

No engine oil pressure, caution panel

light out.

a. Circuit breaker out.

b. Instrument or transmitter failure.

c. No 28 VDC.

d. Instrument wiring shorted or open.

e. Faulty caution panel combined with actual en-

gine oil system problem.

No engine oil pressure indication, cau-
tion panel light on.

a.

b.

Loose hose connection(s).
No oil in system.
Restriction in lines.

Faulty transmitting system.
Oil pump failure.

Oil pump shaft sheared.

Pressure relief valve not closing.

3-37



ES.

E4.

ES.

E6.
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Low engine oil pressure.
a. Low oil level.
b. Faulty indicating system.
c. Oil pump inlet restricted.
d. Clogged oil filter.
e. Oil pump improperly adjusted.
f. Oil leak.
Fluctuating engine oil pressure.
a. Low oil supply.
b. Sticking pump relief valve.
c. Pump inlet restricted.
d. Faulty indicating system.
e. Gauge clamped too tight in panel.
f. Air in oil system.
High engine oil pressure.
a. Faulty indicating system.
b. Oil pump relief valve setting wrong.
High engine oil temperature.
a. Low oil supply.

b. Oil cooler blower inoperative or bleed air re-
striction.
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ES8.

T™ 1-1520-236-MTF

Faulty or obstructed cooler.

Faulty thermal relief valve.

Restriction in oil system; clogged jets.
Scavenge pump inoperative.
Clogged ail filter.

Faulty indicating system.

No engine oil temperature indication.

a.

b.

Faulty temperature bulb or connection.

Faulty indicating system.

Excessive engine oil consumption.

a.

b.

Leakage at fittings and hose assemblies.
Output shaft seal damaged.

No. 3 main bearing seal leaking (check for
smoke from tailpipe and oil stains on rear face
of power turbine disc).

No. 2 main bearing forward seal leaking (check
for smoke from tailpipe and oil stains on forward
face of gas producer rotor and curl).

No. 1 main bearing seal leaking (check for indi-
cations of oil leakage on variable inlet guide
vanes, compressor bleed band holes, or mating
surfaces of compressor housings).

Cracked pressure or scavenge oil tubes in air

diffuser (same indications as No. 2 bearing for-
ward seal leaking).
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Throttle stiff or binding.

a.

b.

Idle stop misaligned or rough.

Wrong bolts installed at idle stop.
Deck firewall boot rubbing control tube.
Bearings dirty or worn.

Fuel control arm stiff.

Misalignment at base of gunner collective
stick.

Throttle friction on or bound up.
Rod end at fuel control binding.

Sector gears (base of collective) worn, broken
or dirty.

N1 below 68% with throttle at idle.

Idle stop improperly positioned.
Power control improperly rigged.

Fuel control on emergency (switch position or
wiring wrong).

Wrong military trim setting on fuel control.
Fuel control malfunction.

Throttle linkage bellcrank or support loose or
broken.

Fuel flow restricted.
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h. Tachometer system malfunction.
i. Wrong fuel.

E11. N1 speedabove 72% with throttle atidle.
a. ldle stop improperly positioned.

b. Power lever controls improperly
rigged.

c. Wrong military trim setting on fuel control.
d. Tachometer system malfunction.
e. Wrong fuel.
E12. TGT, N1, N2 torque fluctuating.
a. Faulty overspeed governor.
b. Faulty fuel control
c. Engine deterioration.
d. Inlet obstructed.
e. Contaminated fuel.

f. P3 airline to bleed band actuator loose or
cracked.

E13. TGT fluctuating, other instrument
steady.

a. Faulty indicating system.
b. Loose connections.

c. Resistance box wiring open.
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d. 20°C difference between seats above 700°C.
e. 30°C difference between seats above 700°C.

E14. No decrease in N1 when switching to
emergency.

a. Throttle position too high.

b. Solenoid malfunction.

c. Switch malfunction.

d. Fuel control misrigged.

e. Fuel control already in emergency.

E15. No increase in N1 when switching from
emergency to automatic.

a. Solenoid stuck or faulty.
b. Switch malfunction.
c. Throttle inadvertently moved.

E16. Governor RPM increases when beep
RPM switch decreased, or vice versa.

Faulty wiring (connected wrong).

E17. No change in governor RPM when
(beep) RPM switch activated.

a. Circuit breaker out.
b. Actuator bound up.

c. Faulty wiring.
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d. Switch failure.

e. Actuator failure.

f. Fuel control in emergency.
g. N2 governor failure.

E18. RPMtoo low at full open throttle and de-
creased (beep) RPM switch.

a. Governor misrigged.
b. Faulty overspeed governor.
c. Airin fuel control.

E19. RPM too high at full open throttle and
decreased (beep) RPM switch.

a. Governor misrigged.

b. Faulty overspeed governor.

c. Droop compensator misrigged.
d. Bent control tubes.

e. Actuator malfunction.

f. Droop compensator shear pin
sheared.

E20. Governor RPM too low at full open
throttle and full (beep) RPM increase.

a. Droop compensator shear pin
sheared.

b. Governor misrigged.
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E22.

E23.
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c. Faulty overspeed governor.
d. Airin fuel control.

e. Engine not developing sufficient pow-
er.

Governor RPM too high at full open
throttle and full (beep) RPM increase.

a. Governor misrigged.
b. Faulty overspeed governor.
c. Droop compensator misrigged.

Excessive time for governor actuator to
complete travel one way.

a. Actuator binding.

b. Actuator malfunction.

c. N2 governor binding.

d. Primary bus voltage low.
e. Wiring malfunction.

No increase in TGT when ENG DE-ICE
circuit breaker pulled.

a. Power failure to valve solenoid.
b. Faulty wiring.
c. Switch in ENG DE-ICE position.

d. Malfunction in circuit breaker.

3-44



E24.

E25.

E26.

e.

f.
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Hot air valve stuck.

Faulty temperature indicating system.

No increase in TGT when engine de-ice
switch in ENG DE-ICE position.

a. ENG DE-ICE circuit breaker out or faulty.
b. Faulty switch or wiring.
c. Hot air valve stuck.
d. Bleed air leakage.
e. Power failure to valve solenoid.
f. Faulty de-ice valve solenoid.
g. Faulty temperature indicating system.
No decrease in TGT when ENG DE-ICE
turned off.
a. ENG DE-ICE circuit breaker out.
b. Hot air valve stuck.
c. Switch malfunction.
d. Power failure to valve solenoid.

Bleed band opening/closing abnormal.

a.
b.

C.

Leaks or obstructions in hoses or fittings.
Adjustment not correct.

Clogged strainer in actuator valve.
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E28.

d.
e.

f.
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Actuator piston sticking.
Fuel control airbleed valve dirty, sticking.

Faulty fuel control.

Engine surge (compressor stall) during
acceleration, fluctuating instruments,

high TGT.

a. Airinlet dirty.

b. Compressor dirty.

c. Bleed band maladjusted or malfunctioning.
d. Engine deterioration.

e. Improper inlet guide vane operation.

f.  Fuel control in EMER GOV mode.

g. Damaged P3 fitting on air diffuser.

h. Faulty de-ice valve.

Faulty fuel control.

Engine acceleration time slower than
normal.

a.

b.

Restricted fuel flow.
Compressor dirty.
Engine deterioration.

Faulty fuel control
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E30.

E31.
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Unable to attain hover power on emer-
gency fuel control.

a.

b.

C.

d.

Fuel control maladjusted.
Throttle rigging.
Faulty fuel control.

FAT gauge above 85°F (29°C).

Engine surges (compressor stall) dur-
ing operation on emergency fuel con-

trol.

a.

b.

Throttle movements too rapid.

Engine deterioration.

Air inlet dirty.

Faulty fuel control.

One or two “pop” stalls on switchover emergen-
cy or back to automatic is normal on some en-

gines. If more than two “pops” occur, accompa-
nied by TGT rise, see also E27.

Excessive overshooting of RPM or
hunting by engine during collective ap-
plication.

a.

b.

Droop compensator rigging for steady state.

Governor malfunction.
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E32. TGT abnormally low for power indi-
cated.

a. Faulty indicating system.
b. Not actually developing power indicated.

E33. TGT abnormally high during steady
state operations.

a. Engine inlet dirty.

b. Air screen clogged.

c. De-ice valve open.

d. Combustion chamber drain open.
e. Faulty bleed band.

f. Inlet guide vanes malfunctioning.
g. Engine deterioration.

h. Dirty or damaged compressor.

i. Bleed air leakage.

j.  Starting fuel valve fails to shut off.
k. Faulty indicating system.

I. Damaged gas producer turbine.
m. Damaged gas producer nozzle.
n. Damaged or broken sealing rings.

0. Faulty fuel control.
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E35.

E36.
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N1 speed lower than computed at maxi-
mum throttle (more than 0.7%).

a.

b.

J-

Computation error.

ENG DE-ICE on.

Fuel control in EMERG.

Droop compensator misrigged.
Throttle misrigged.

Fuel flow restricted.

Air loss from engine.

Engine deterioration.

Faulty tachometer system.

Faulty fuel control.

N1 speed higher than computed at max-
imum throttle (by more than 0.7%).

a.

b.

C.

d.

e.

Computation error.

Fuel control in emergency.
Fuel control adjustment.
Faulty tachometer system.

Faulty fuel control.

Low N2 speed.

a.

Governor arm travel restricted.
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E38.

E39.

E40.

E41.
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b. Faulty overspeed governor.
Excessive droop of N2 speed.

a. Droop compensator out of adjustment.
b. Throttle not fully open.

c. Low N1 speed.

N2 overspeed.

a. Selector switch in EMER GOV.
b. Faulty overspeed governor.
Engine fails to shutdown

a. Linkage faulty or maladjusted.
b. Faulty fuel control.

Engine coast down noisy or time too
short.

Internal engine bginding.
Too much or too little throttle cushion.
a. Incorrect throttle rigging.

b. Throttle linkage bellcrank or support
loose or broken.
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TROUBLESHOOTING GUIDE F — TRANSMISSION
CONDITION

F1.

F2.

F3.

PROBABLE CAUSE

No transmission oil pressure indication, cau-

tion light out.

a. Circuit breaker out.

b. Instrument or transmitter failure.

c. No DC power.

d. Instrument wiring open or shorted.

e. Faulty caution panel combined with actual oil

system problem.

No transmission oil pressure indication, cau-

tion light on.

a. Loose hose connections.

b. No oil in system or quick disconnect loose.
c. Pressure relief valve malfunction.

d. Pump inlet screen clogged.

e. Faulty oil pump.

QOil leak.

Low transmission oil pressure.

a.

b.

Pressure relief valve adjustment or malfunc-

tion.

Restricted pump inlet screen.
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F5.

F6.

e.
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Faulty oil pump.

Leakage or restriction between pressure relief
valve and transmitter.

Faulty indicating system.

Fluctuating transmission oil pressure.

a.

b.

d.

e.

Faulty indicating system, gauge or transmitter.

Instrument clamped too tightly in pan-
el.

Sticking pressure relief valve.
Restricted pump inlet screen.

Low oil level.

High transmission oil pressure.

a.

b.

C.

Faulty indicating system.
Pressure relief valve malfunction or set wrong.

Clogged sets.

High transmission oil temperature on gauge
and caution panel.

a.

b.

Faulty oil jets.

Seized bearings or other internal transmission
failure.

Oil cooler obstructed.

Oil cooler bypass valve malfunction.
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e. Oil cooler bypass due to leak in cooler or lines.
f. Oil cooler thermostatic valve malfunction.

g. Oil cooling blower malfunction.

h. Faulty indicating system.

No transmission oil temperature indication.

a. Faulty temperature bulb or connection.

b. Faulty indicating system.
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TROUBLESHOOTING GUIDE G — HYDRAULICS
(See H for FLIGHT CONTROLS)

CONDITION
PROBABLE CAUSE

G1l. Excessive feedback in controls.
a. Airin hydraulic system.
b. Servo control head bolts too tight.
c. Internal leakage in power cylinder.
d. Power cylinder assembly faulty.
e. Hydraulic pump faulty.
G2. Cyclic gets hard to move with feed back.
a. Faulty servo pilot valve.
b. Faulty hydraulic pump.
c. Low hydraulic pressure.
d. Faulty check valve.
e. Restriction in pump outlet.
f.  Low fluid level.

G3. Collective comes up easier than it goes
down or vice versa.

a. Balance spring on servo pilot valve out of ad-
justment.

b. Balance spring on servo pilot valve missing.
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Collective will not move with emergen-

Cy pump on.

a. Pump not energized.

b. Faulty switch.

c. Feather bearings sticking.

d. HYD CONT circuit breaker malfunction.

e. Emergency hydraulic pump overload relay

faulty (1S24).

Emergency hydraulic pump relay faulty (1K4).
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TROUBLESHOOTING GUIDE H — FLIGHT
CONTROLS (See G for HYDRAULICS)

CONDITION
PROBABLE CAUSE

H1.

H2.

Controls do not operate smoothly.

a.

b.

Servo valve sticking.

Bearings dirty or worn.

Bent or binding control tubes.
Misaligned power cylinders.
Relief valve malfunction.

Servo control head bolts too tight.
Worn servo valves.

Hydraulic pump malfunction.

Cyclic chatters when being moved.

Air in hydraulic system.

Power cylinder mount uniball adjustment
loose.

Misaligned power cylinders.
Power cylinder mounting loose.

System pressure low.
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H4.

H5.
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Cyclic binding in certain areas with
force trim off.

a.

b.

e.

f.

Hydraulic lines restricting movement.
Wiring harness binding in base of stick.
Foreign matter in base of stick.
Foreign matter under deck (ice).
Bearings worn or dirty.

Rough spot in friction device.

Cyclic built-in friction too low or too
high.

a.

b.

C.

d.

e.

Improperly adjusted.

Foreign matter in base of stick.
Wiring harness binding in base of stick.
Bearings worn or dirty.

Magnetic brake unit stiff (dragging).

With FORCE TRIM OFF, cyclic contin-
ues to move after small force applied or
moves without force application.

a.

b.

Power cylinder control head bolts binding.

Collective pilot valve spring installed on cyclic
cylinder(s).
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H7.

f.
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Pilot valve centering spring missing or malad-
justed.

Improperly rigged force gradient.

Rough bearings in linkage aft of SCAS actua-
tor.

Hydraulic cylinder malfunction.

Feedback in controls.

d.

e.

Low or no cyclic friction (SCAS ON).
Servo control head bolts too tight.
Air in hydraulic system.

Internal leakage in servo valve.

Power cylinder assembly malfunction.

Feedback in controls with either hy-
draulic system off.

a.

b.

Control head bolts too tight.
Pilot valve malfunction.

Pump malfunction.

Low hydraulic pressure.

Tail rotor cylinder malfunction.

Check valve malfunction.
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H9.

H10.
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Pedals chatter when being moved.

Air in hydraulic system.

Power cylinder mounting bearings loose or
binding.

Cylinder misaligned.

Servo support assembly and /or mounting sur-
face distorted.

Pedals binding with force trim off.

a.

b.

C.

Binding controls.
Worn or dirty pedal adjuster assembly.

Magnetic brake dragging.

With force trim off, one or the other ped-
al creeps forward.

a.

Hydraulic cylinder lines putting force on cylin-
der.

Hydraulic cylinder malfunction.
Power cylinder misaligned.

Servo support assembly and/or mounting sur-
face distorted.

3-59



H11.

H12.

H13.

H14.
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Excessive play in pedals.

a. Tension on tail rotor cables very low.
b. Worn pitch change mechanism.

c. Worn tube rod ends.

Adjustable friction device will not in-
crease friction on pilot collective.

a. Friction knob jammed.
b. Threads dirty.
c. Malfunction in base of stick.

Collective built-in friction too light or
too heavy.

a. Improper adjustment in base of stick.

b. Droop compensator.

c. Malfunction in base of stick.

d. On abnormally damp days friction may be less
than normal. Friction adjusted on damp days

may be too heavy on a dry day.

Collective pitch maximum adjustable
friction too high, friction full on.

a. Not adjusted properly at base of stick.

b. Malfunction at base of stick.
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H16.

H17.

H18.
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Unable to get collective up sufficiently.

a. Controls fouled.

b. Top side N2 governor stop misadjusted.
c. Control rigging.

d. Hydraulic cylinder malfunction.
Collective binds.

a. Friction device worn, rough, or adjusted tighter
on one side than the other.

b. Electric harness at base of stick fouling.
c. Droop compensator sticking or pin sheared.
d. Power cylinder malfunction.

Collective comes up easier than it goes
down or vice versa.

a. Balance springs adjustment.
b. Balance springs missing.

N2 increases more than 0.6% RPM when
collective raised.

a. Droop compensator adjustment.

b. Wrong droop cam installed.
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H20.

H21.
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N2 droops off more than 0.6% RPM
when collective raised (Not to be con-
fused with transient droop).
a. Droop compensator adjustment.
b. Wrong droop cam installed.
c. Droop compensator linkage sheared.
d. Fuel control on emergency.
e. Throttle not fully open.
f. Droop linkage out of rig.
g. Throttle out of rig.
h. Excessive play in linkage.

i. Excessive gross weight.

j-  Engine not developing sufficient pow-
er.

Force trim weak.

a. Magnetic brake not holding.

b. Wrong gradient spring assembly installed.
c. Spring tension adjustment.

d. Improperly rigged.

Force trim stiff.

a. Wrong gradient spring assembly installed.

b. Spring tension adjustment.
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H23.

H24.

H25.

T™ 1-1520-236-MTF

Excessive friction on cyclic with force

trim off.

a. Built-in friction too high.

b. Foreign matter in base of stick.

c. Wiring harness binding in base of stick.
d. Magnetic brake unit stiff.

e. Bearings dirty or worn.

Force trim holds in some positions with

switch off.

a. Rough spots in brake travel.

b. Improperly rigged.

c. Magnetic brakes not completely releasing.
d. Residual magnetism in magnetic brake.

Force trim inoperative.

d.

e.

Faulty switch.

Open circuit breaker.
Faulty magnetic brake.
Arm disconnected.

Open or shorted wiring.

Ship tries to turn in wrong direction with
pedal input.

Rigging error.
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H26.

H27.

H28.

H29.

T™M 1-1520-236-MTF

Insufficient pedal travel or pedal posi-
tion abnormal for flight condition.

a.

b.

C.

Tail rotor rigging.
Fouled control tubes or control components.

SCAS actuator fully extended in one direction
(hardover).

Unable to get normal cyclic travel.

a. Rigging error.

b. Force trim misrigged.

c. Fouled controls.

d. Control components improperly installed.

Cyclic position abnormal for flight con-

dition.

a. Rigging error, swashplate or elevator.

b. CG (center of gravity) not as com-
puted.

c. Airspeed indicator malfunction.

d. SCAS actuator fully extended in one direction

(hardover).

Rotor response to cyclic inputs slow or
inconsistent.

a.

b.

Power cylinder leaking.

Rigging off.
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c. Faulty hydraulic pump.
d. Faulty relief valve.
H30. Cyclic stick not centered instable hover.
a. Fore and aft CG off center.
b. Lateral CG off center.
c. Cyclic stick rigging.

d. SCAS actuator fully extended in one direction
(hardover).

H31. Autorotation RPM too high or too
low.

a. Gross weight different than computed.
b. Minimum blade angle set incorrect.
c. Airspeed not held steady.
d. Abnormal density altitude.
H32. Tip path appears wider than normal.

Blades out of track (if more than 6 or 8 inches, do
not fly aircraft).

H33. Tailboom intermittently kicks left or
right in normal flight.

Feedback form YAW SCAS.
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H34.

H35.

H36.
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Tail rotor pedals creep or motor with
NO. 1 HYD off.

a.

b.

C.

TR (tail rotor) PC (pitch change) links misad-
justed.

T/R crosshead build up incorrect.

T/R push-pull pitch control misrigged.

No evidence of SAS correction for small
control inputs.

a.

b.

C.

d.

e.

Faulty SCAS actuator.

Faulty control motion transducer.

Faulty amplifier unit.

Pitch and roll actuator cannon plugs reversed.

SCAS solenoid valve not receiving power.

Aircraft unstable in a hover (SCAS ON).

Cyclic friction too low.

AC voltage to SCAS rate gyro low.
Faulty pylon transducer.

Faulty rate gyro.

Faulty amplifier unit.

Amplifier unit base bolts loose.
Faulty control motion transducer.

Faulty actuator.

3-66



H37.

H38.

H39.

H40.

T™ 1-1520-236-MTF

Induces hardovers.

a.

b.

C.

Faulty sensor amplifier unit.
Broken wires.

Faulty control motion transducer.

SCAS channel switches remain on-line
when HYD TEST switch is activated.

a.

b.

Faulty #1 or #2 HYD TEST switch.

Faulty sensor amplifier module relay circuit.

SCAS power does not interrupt when
hydraulic system checked.

SCAS relay faulty (2K18).

Insufficient collective authority

a.

Perform power cylinder check and trouble
shoot accordingly.

Verify rotor blade to hub alignment (scope
blades).

Check friction adjustment and friction collet.
Verify droop cam and linkage are not binding.

Trouble-shoot hydraulic system if this phenom-
enon is more pronounced in one system.

Check hydraulic system operating pressure.

Check main rotor feather bearings for sticking
or binding.
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h. Change rotor blades.

i. Testfly to verify if the problem is corrected prior
to release for normal flight operations.
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TROUBLESHOOTING GUIDE | — NOT APPLICABLE

TROUBLESHOOTING GUIDE J — VIBRATIONS
CONDITION
PROBABLE CAUSE

J1. Pylon rocking continues abnormally
long or is present in forward flight.

a.

b.

Faulty transmission mount dampers.
Wrong dampers installed.

Pylon mounts worn.

Defective fifth mount.

Mount bolts bottomed, loose or stripped.

Lift link loose.

J2. 1/rev vibration in hover.

a.
b.

C.

Blade balance.
Severe out of track.

Excessively worn dynamic components.

J3. 1/rev vertical in forward flight.

a.

b.

C.

Blade out of track.
Pitch change rod end bearings worn.

Grip bearings sticking.
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J4.

g.
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Servo uniball torque incorrect.
Scissors bearings or bushings worn.
Trunnion bearings.

Undertorqued trunnion cap bolts.

1/rev vibration, intermittent.

a.

Collective friction collet assembly loose or bro-
ken.

Collective sleeve bearings worn.
Collective lever pivot bearings worn.
Collective lever idle pivot bearings worn.
Anti-drive link worn.

Swashplate uniball preload incorrect.

Internal wear or damage in main rotor hub as-
sembly.

Blade out of track.

25Y0] Excessive tab differential.
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J5.

J6.

J7.
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0.666 (2/3 per rev) intermittent vibration
(resembles lateral but slower than 1/rev
and faster than pylon rock).

a.

b.

Trunnion bearings worn or dirty.

Loose trunnion.

Excessive 2/Rev vibration

a. Pylon mounts deteriorated.
b. Loose, worn or improperly shimmed drag
braces.
c. Rod end bearings worn.
d. Excessive play in swashplate assembly.
e. Loose power cylinder mount.
f.  Lift link bushing worn.
g. Undertorque trunnion cap bolts.
h. Trunnion cap bearing binding.
Medium frequency vibration felt in air-
frame
a. Cross tubes loose.
b. Radio or electronic gear or antenna loose.
c. Unstowed loose equipment.
d. Excessive elevator play.
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e. Airframe component loose.
f. Wing stores installation.
Excessive high frequency vibration.
a. Tail rotor out of track.
b. Tail rotor out of balance.
c. Tail rotor pitch change link bearings loose.
d. Bent pitch change link.
e. Loose tail rotor retaining nut.

f.  Worn or loose pitch change rod duplex bear-
ings.

g. Worn or loose pitch change slider.
h. Oil cooler fan or mount loose.

i. Oil cooler blower, bearing assembly loose or
dry of lubricant.

j.  Engine alignment or mounts.
k. Cockpit air blower or ducts.
[. Inverter loose in mounts.

m. Generator bearing failure.

n. Tail rotor drive shaft balance.
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aa.

ab.

ac.
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Tail rotor drive shaft bent.

Tail rotor drive shaft alignment.

. Hanger bearing failure.

Worn or loose tail rotor trunnion.
Hydraulic pumps.

Hydraulic modules.

. Oil pump.

Loose equipment in cabin or ammo compart-
ment.

Engine coupling shaft balance.
Drive shaft clamps not matched properly.

Drive shaft clamps not installed at 90°.

. 42° gearbox alignment, shimming, or loose-

ness.

Lack of, or excessive lubrication of
drive shaft couplings.

Bad bearings in any quill assembly.

Loose elevator linkage.
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J9. Abnormal noises. Low pitched roar and

grinding.

a. Engine vibrations.

b. Oil cooler fan blades dragging.

c. Heater ducts improperly fitted or leaking.
d. Faulty cockpit air blower.

e. Inverter loose in mounts.

f.  Hydraulic pump failure.

g. Faulty hydraulic module.

h. Transmission drive quill(s) failing.

i. Internal gearbox failure.

j- Turret stow lock (no gun installed and master

arm switch on).

k. Blade tape.

[. Canopy vibration.
m. Standby inverter.

n. Fuel boost pumps.

0. Air ducts.
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TROUBLESHOOTING GUIDE K —
COMMUNICATIONS/NAVIGATION EQUIPMENT

CONDITION

K1.

K2.

KS3.

PROBABLE CAUSE

High load meter indication when turning radio
on, or radio inoperative.

a. Faulty wiring.
b. Internal failure.
c. Improperly turned.
d. Improper radio switch position.
e. Faulty COMM CONT panel.
f. Headset not plugged in completely.
HSI won't null.
a. Compass slaving switch in wrong position.
b. Internal failure.
c. Faulty wiring.

Gyro operated instruments processing exces-
sively.

a. AC power frequency output incorrect.
b. Faulty inverter.

c. Faulty power correction network or circuit
breaker out.
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K4.

KS.

K6.
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Gunner HSI inoperative, AC power on.

a.

b.

C.

d.

Faulty 28 VAC transformer.
28 VAC transformer circuit breaker out.
AC voltage excessively high or low.

Faulty wiring.

HSI inaccurate or erratic.

a.

b.

C.

d.

e.

Improper position of compass slaving switch.
Improper adjustment of transmitting unit.
External magnetic interference.

Faulty components.

Faulty indicators.

Communication and/or navigation equipment
does not operate properly.

a.

b.

o

o

Faulty wiring.
Faulty impedance pad.
Internal failure of radio.

Faulty antenna or connection.
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Section IV. SPECIAL PROCEDURES

General. This section contains special procedures
which were referenced in Section II.

A. Health Indicator Test (HIT).

Refer to TM 55-2840-229-23, Chapter 1.
B. Avionics/Navigation Checks.

1. Gunner light checks:

(@) CSLLT,INSTLT, and ARMT LT rheostats —
ON. Note illumination of all lights and opera-
tion of rheostats.

NOTE

Steps (c) through (g) below are not applicable
after MWO 55-1520-236-50-4.

(b) LT switch— NVG, note all lights dim except
cockpit map light.

(c) PLT ORIDE switch — PLT ORIDE, note all
lights return to normal illumination.

(d) GNRs cyclic lights switch — NVG, note all
lights dim except cockpit map light.

(e) PLT ORIDE switch — OFF, note all lights
return to normal illumination.

() GNRs cyclic lights switch — NORM.
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(g) Cockpit map light — OFF.

(h) CSL LT, INST LT, and ARMT LT rheostats
— OFF.

2. Pilot light checks:

(@) CONSOLE, ENGINE, FLIGHT, and TACTI-
CAL rheostats — BRT. Note illumination of
all lights and operation of rheostats.

(b) Cockpitmap lights - Check operation; leave
ON.

NOTE

Steps (c) through (e) below are not applicable
after MWO 55-1520-236-50-4. Steps (f)
through (h) are applicable after MWO
55-1520-236-50-4 and MWO 55-1520-236-50-5.

(c) NVG ENBL switch — ENBL.

(d) Night vision goggle cyclic switch — NVG,
note all lights except cockpit map lights dim.

(e) NVG ENBL switch — OFF, note all lights
return to normal illumination.

NOTE

Use night vision goggles to perform steps (f)
and (g).

() NVG POS LTS — Check ON, 5 brightness
levels.
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WARNING I

Do not view searchlight with the naked eye.
Eye damage may result.

(¢)]

(h)

(i)
0

SRCHLT — Check operation of light, con-
trol, stow and on.

SKID LT — Check operation.
Cockpit map lights — OFF.

CONSOLE, ENGINE, FLIGHT, and TACTI-
CAL rheostats — OFF.

3. Instrument/Nav aids — Check as follows:

(@)

(b)

COMPASS control panel— Null annuncia-
tor; note horizontal situation indicator and
gunner radio magnetic indicator display
nearly correct heading.

Horizontal situation indicator —

(1) Note heading flag notvisible, NAV flag
may or may not be visible depending
on navigation equipment configura-
tion.

(2) Range Warning Flag — May or may
not be visible depending on doppler
program and status.

(3) CRS SEL knob — Rotate to 315 de-
grees — Note COURSE display and
center needle indicate 315 degrees.
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[BVOR/MB switch — TEST; Note
deviation indicator centers +5 de-
grees.

NOTE

If deviation needle does not center, rotate
course selector to obtain center indication -
Note course display 310 to 320 degrees.

(®)

HSI control panel — Set as required.

(c) Attitude direction indicator —

1)
)
®3)

(4)
)

(6)

()

FS and ATT flags — Not visible.
Cyclic command bars — Not visible.

Horizontal deviation indicator — Cen-
tered.

Rate of turn indicator — Centered.

Inclinometer — Ball centered (on level
ground), fluid level full, no discol-
oration.

Pitch trim — Rotate clockwise, note
that horizontal reference line deflects
10 to 20 degrees upward from its zero
trim position (indicating a dive). Ro-
tate counterclockwise, note that the
horizontal reference line deflects
downward 5 to 10 degrees from its
zero trim position (indicating a climb).

Roll trim — Rotate; note approximate-
ly 15 degrees left and right deflection.
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(d) Attitude indicator (gunner) —

(1) Power warning flag — Not visible.

(2) Display— Check approximately same
as pilot's ADI display.

(3) Pitch trim — Return to its zero posi-
tion.

(4) Pitch trim — Rotate clockwise, note
horizontal line deflects 10 to 20 de-
grees upward from its zero trim posi-
tion (indicating a dive). Rotate coun-
terclockwise, note that horizontal line
deflects downward 5 to 10 degrees
from its zero trim position (indicating a
climb).

(e) Altimeter — Set; altimeter setting note indi-

(f)

cate altitude within +=170 feet of actual
elevation.

Radar altimeter — Check as follows:

(1) Rotate LO-Set knob clockwise to 50
feet for power on.

(2) Adjustradar altimeter light rheostat as
required.

(3) Set high index to 800 feet.

(4) Hiand LO limit indexes — Set as de-
sired.
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(®)

(6)
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Push and hold HI-Set knob. Verify
pointer indicates 1000 (4+175) feet,
digital display reads 1000 (+£100) feet,
HI level warning lamp is illuminated,
and LO level warning lamp is extin-
guished.

Release HI-Set knob. Verify pointer
indicates 0 (+5) feet, digital display
reads O to 3 feet, and LO level warning
lamp is illuminated.

Radar warning display — Check as follows:

1)

)
®3)

(4)

(6)
(6)

()
(8)

PWR switch — ON. Allow one minute
warmup.

DSCRM switch — OFF.

SELF TEST switch — Press and hold.
The forward and aft strobes appear
and a 2.5 KHz audio tone is presentin
the headset. In approximately six sec-
onds, the MA light will start flashing
and the audio becomes intermittent.

BRIL control — Rotate, check indica-
tor illumination.

AUDIO control — Adjust as required.

DAY-NIGHT control — Adjust as
required.

SELF TEST switch — Release.

DSCM switch — ON.
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(9) SELFTEST switch — Press and hold.
One of the strobes appear and a 1.2
KHz audio tone is present after
approximately four seconds. Within
approximately six seconds, the other
strobe will appear and the audio tone
will double.

(10) SELF TEST switch — Release.

(11) DSCM switch — As required.

0| Proximity warning system — Check as
follows:

(1) POWER ON/OFF switch — ON.
(2) AUDIO control — Set as required.

(3) LIGHT INTENSITY — Set as re-
quired.

(4) RANGE SELECT switch — Set as re-
quired.

(5) TRANSPONDER GND TEST switch
— Set as required.

(6) CONFIDENCE TEST switch — As
required.

APX-100 transponder — Check as follows:
(1) Modes 1 and 3A — Set as desired.

(2) Operate the press-to-test feature of
the indicator lamps.

(3) ANT switch — BOT.



T™ 1-1520-236-MTF

(4) MASTER switch — NORM.

(5) Hold the M-1 switch in the TEST posi-
tion. Observe that the TEST-GO indi-
cator lights.

(6) M-1 switch — ON.

(7) Repeat steps (5) and (6) for M-2,
M-3A, and MC mode switches.

(8) ANT switch — TOP.

(9) Repeat steps (5), (6) and (7) above.
(10) ANT switch — DIV.
(11) Repeat steps (5), (6) and (7) above.

(12) Mode 4 rotary switch — A (if external
computer is used, set a code in it).

(13) Mode 4 AUDIO/LIGHT/OUT — OUT.

(14) Mode 4 TEST/ON/OUT — Hold in
TEST position.

(15) Computer installed — TEST-GO indi-
cator lights. Computer notinstalled —
TEST/MON NO-GO indicator lights
and KIT status indicator lights.

(16) Mode 4reply lightand caution panel IF
light does not illuminate.

(17) Mode 4 TEST/ON/OUT switch — ON

with computer, OUT without comput-
er.
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() Doppler — Check as required in accor-

dance with TM 11-5841-281-12.

(k) GPS trimpack — Set to STS.

performed.

NOTE

Hit check may be deferred until arrival in test
flight hover area if conditions in run-up area
preclude accurate and/or safe completion of
check. HIT check must be completed prior to
takeoff.
() HIT check — Perform.
(m) Clock — Set as required.

Turbine Engine Analysis Check (TEAC).

Refer to TM 55-2840-229-23, Chapter 1.

Main Rotor Tracking .

Refer to TM 55-1520-236-23-1, Chapter 5.

Tail Rotor Tracking.

Refer to TM 55-1520-236-23-1, Chapter 5.

4-9/(4-10 blank)
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Section V. CHARTS AND FORMS

1. General

This section contains the necessary charts

and forms required to ascertain that the aircraft is perform-
ing to established standards and to record readings, pres-
sures, RPM, etc., obtained during maintenance test flight.

2. Table of Charts.

FIGURE

EEDE RE

TITLE

T53-L-703 Bleed Band Chart ......

T53-L-703 Variable Inlet Guide Vane
Chart ........ .o

Test Flight Record Sheet..........
Temperature Conversion .........
Required Torque Chart ...........

T53-L-703 Engine with Fuel Control
P/N 100770 .......ccoviiiinnn...

5-1/(5-2 blank)
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AH-1P/E/F Maintenance Test Flight Record Sheet.

1. FORMS AND REGORDS CHECK

PURPOSE OF TEST FLIGHT: ACFT S/N: DATE:
PILOT: UNT:

SYMBOLS: Y = SATISFACTORY X = DEFCIENCY
PRIOR TO MTF

13. MAXIMUM BEEP CHECK_____ % N2

2. FLIGHT READINESS INSPECTION LOW RPM LIGHT —_—%N2

3. SPECIAL REQUIREMENTS LOW RPM AUDIO __%N2
INTERIOR CHECKS HIGH RPM LIGHT %N

1. GUNNER 14, UNEAR ACTUATOR TRAVEL TIME

2. PROT ___SECONDS
STARTING ENGINE CHECKS 15. HIGH RPM WABNING SYSTEM

1. CAUTION/WARNING LIGHTS

16. TAILROTOR RIGGING CHECK

2. EMER, HYDRAULICS CHECK

17. SCAS SYSTEM CHECK

3. THROTTLE CUSHION CHECK

18. FUEL SYSTEM CHECK

FULLOPEN ____°

19. ELECTRICAL SYSTEMS CHECK

FULLCLOSED _~°

VOLTS

ENGINE RUNUP CHECKS

20. INSTRUMENT CHECK

1. FLIGHT IDLESPEED | % N1

DUALTACK_____ %N2

. DEICE SYSTEM CHECK

GASPRODUCER _____ % N1

TGT_____*C

2
3. ECS OPERATION CHECK
4. VIGV OPERATION CHECK____ OAT

TORQUEMETER ____ %

BEGIN TO OPEN % N1

ENGOILPRESS ___PSI

FULLY OPEN % N1

ENG QILTEMP “C

Figure 5-3. Test Flight Record Sheet (sheet 1 of 2)

5. BLEEDBANDCHECK ____ OAT TRANS OILPRESS . PSI
CLOSINGSPEED %N TRANSOLTEMP ___ °C
6. PTQT HEATER CHECK 21. RADIOS CHECK
7. FORCE TRIM SYSTEM CHECK 22 INSTRUUMENT CHECKS
8. FLIGHT CONTAQL CHECK NAVIGATIONAL AIDS CHECKS
9. CYCLIG FRICTION ___IBs ASE CHECKS
10. COLLECTIVE FRICTION 23. ARMAMENT SYSTEMS CHECK
MINIMUM FRICTIONUP ____ LBS BEFORE TAKEQFF CHECKS
MINIMUM FRICTIONDN ____ LBS 1. HITCHECK
MAXIMUM FRICTION _____|BS OAT____°C
1. HYDRALULICS SYSTEM CHECK NI____%N1
SYSTEM# TeT___°C
SYSTEM#2 DIFFERENCE ____°C
SYSTEM#3 HOVER CHECKS
12. MINIMUM BEEP CHECK __% N2 1. TAKEQFF TQ HOVER CHECKS

5-7/(5-8 blank)
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2. INSTRUMENT GHEGKS 4, AUTOROTATION CHECK
3, TORQUEMETER CHECK ROTORAPM ____%
4, PEDALAUTHORITY CHECK 5, VIBRATION ANALYSIS CHECKS
5. YAW CHANNEL RESPONSE CHECK 6. RADIO AND NAV AIDS CHECKS
8. SIDEWARD HOVER FLIGHT GHECK 7. TOPPING GHECK
7. FORWARD HOVER FLIGHT CHECK TORQUE CHECK____%
8. PYLON MOUNT CHECK N1SPEED _____%
9. ENGINE RESPONSE CHECK TGT____°C
10. LOW RPM HOVER CHECK OAT °C
11. EMER. GOVERNOR SYSTEM GHEGK PRESSURE ALTITUDE FT
12. POWER GYLINDER CHECK BEFORE LANDING GHEGKS
13. COLLECTIVE SERVO AUTHORTTY CK | | AFTER LANDING CHECKS
SYSTEM#1  ____ % TORQUE 1. ENG OIL PRESS ___Psl
SYSTEM#  ______% TORQUE 2 ENG OILTEMP T
14, BEFORE TAKEOFF GHECKS 3. TRANS OIL PRESS I
15. FUEL —IBS___TIME 4. TRANS OIL TEMP °C
FLIGHT CHECKS 5. FUEL QUANTITY/TIME
1. TAKEOFF/CLIMBOUT CHECKS LBS TME__
2. INSTRUMENT CORRELATION GHECK 6. BATTEAY CONDITION CHECK
ENG OIL PESS ____PSI 7. POST FUGHT INGPECTION
ENG OIL TEMP °C 8. FORMS AND RECORDS COMPLETED
TRANS OIL PRESS ____PSI 9. PERSONNEL DEBRIEF
THANS OILTEMP ____°C 10, AIRCRAFT RELEASED FOR FLIGHT

3. FLIGHT CONTROL RIGGING CHECK

REMARKS:

(SIGNATURE)

Figure 5-3. Test Flight Record Sheet (Sheet 2 of 2)
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TEMPERATURE CONVERSION CHART

Look up reading in middle column; if in degrees Centigrade, read Fahrenheit
equivalentinright-hand column; ifin degrees Fahrenheit, read Centigrade equiv-
alent in left-hand column.
C F Cc F C F C F
-54 -65 -85 289 84 1832 266 510 950 538 1000 1832
-51 -60 -76  30.0 86 186.8 271 520 968 543 1010 1850
-46 -50 -58 31.1 88 190.4 277 530 986 549 1021 1868
-40 -40 -40 322 90 194.0 282 540 1004 554 1031 1886
-34 -30 -22 333 92 197.6 288 550 1022 560 1040 1904
-29 -20 -4 344 94 201.2 293 560 1040 566 1050 1922
-23 -10 14 35.6 96 204.8 299 570 1058 571 1060 1940
-17.8 0 32 36.7 98 208.4 304 580 1076 577 1070 1958
-16.7 2 356 378 100 212.0 310 590 1094 582 1080 1976
-15.6 4 392 43 110 230 316 600 1112 588 1090 1994
-14.4 6 428 49 120 248 321 610 1130 593 1100 2012
-13.3 8 464 54 130 266 327 620 1148 599 1110 2030
-122 10 500 60 140 284 332 630 1166 604 1120 2048
-11.1 12 536 66 150 302 338 640 1184 610 1130 2066
-100 14 572 71 160 320 343 650 1202 616 1140 2084
-8.9 16 608 77 170 338 349 660 1220 621 1150 2102
-7.8 18 644 82 180 356 354 670 1238 627 1160 2120
-6.7 20 680 88 190 374 360 680 1256 632 1170 2138
-5.6 22 716 93 200 392 366 690 1274 638 1180 2156
-4.4 24 752 99 210 410 371 700 1292 643 1190 2174
-33 26 78.8 104 220 428 377 710 1310 649 1200 2192
-23 28 824 110 230 446 382 720 1328 654 1210 2210
-1.1 30 86.0 116 240 464 388 730 1346 660 1220 2228
0.0 32 89.6 121 250 482 393 740 1364 666 1230 2246
11 34 932 127 260 500 399 750 1382 671 1240 2264
2.2 36 96.8 132 270 518 404 760 1400 677 1250 2282
3.3 38 1004 138 280 536 410 770 1418 682 1260 2300
4.4 40 104.0 143 290 554 416 780 1436 668 1270 2318
5.6 42 1076 149 300 572 421 790 1454 693 1280 2336
6.7 44 111.2 154 310 590 427 800 1472 699 1290 2254
7.8 46 1143 160 320 608 432 810 1490 704 1300 2372
8.9 48 1184 166 330 626 438 820 1508 710 1310 2390
10.0 50 122.0 171 340 644 463 830 1526 716 1320 2408
11.1 52 1256 177 350 662 449 840 1544 721 1330 2426
12.2 54 129.2 182 360 680 454 850 1562 727 1340 2444
13.3 56 132.8 188 370 698 460 860 1580 732 1350 2462
14.4 58 136.4 193 380 716 466 870 1598 738 1360 2480
15.6 60 140.0 199 390 734 471 880 1616 743 1370 2498
16.7 62 143.6 204 400 752 477 890 1634 749 1380 2516
17.8 64 1472 210 410 770 482 900 1652 754 1390 2534
18.9 66 150.8 216 420 788 488 910 1670 760 1400 2552
20.0 68 1544 221 430 806 493 920 1688 766 1410 2570
21.1 70 158.0 227 440 824 499 930 1706 771 1420 2588
22.2 72 161.6 232 450 842 504 940 1724 777 1430 2606
233 71 165.2 238 460 860 510 950 1742 782 1440 2624
24.4 74 168.8 243 470 878 516 960 1760 788 1450 2642
25.6 78 1724 249 480 896 521 970 1778 793 1460 2660
26.7 80 176.0 254 490 914 527 980 1796
27.8 82 179.6 260 500 932 532 990 1814

5-11/(5-12 blank)

Figure 5-4. Temperature Conversion



TM 1-1520-236-MTF

TM 1-1520-236-MTF

REQUIRED TORQUE CHART
T53-L-703 ENGINE
PA: 5,000 FEET

DATA PLATE TORQUE

58 \ 59 \ 60 ] 61 ] 62 | 63 | 64
REQUIRED TORQUE (% INDICATED)
110.3 | 112.6 | 1149 | 116.0| 1183 | 1195

1 114 -

107.5 | 108.6 | 110.8 111.8

4| o6t | 10sz | 1093

107.4 | 108.4

95.0 97.0 99.0

94.2 96.2 98.2

24 93.4 95.4 97.4 99.4 | 100.4 | 102.4 | 103.4
25 92.7 94.6 96.6 98.6 99.6 | 1015 | 102.5
26 91.9 93.8 95.8 97.8 98.7 | 100.7 | 101.7
27 91.1 93.1 95.0 96.9 97.9 99.9 | 100.8
28 90.4 92.3 94.2 96.1 97.1 99.0 | 100.0
29 89.6 91.5 93.4 95.3 96.3 98.2 99.1
30 88.8 90.7 92.6 94.5 95.4 97.3 98.3
31 88.1 89.9 91.8 93.7 94.6 96.5 97.4
32 87.3 89.2 91.0 92.9 93.8 95.7 96.6
33 86.5 88.4 90.2 92.1 93.0 94.8 95.7
34 85.8 87.6 89.4 91.2 92.2 94.0 94.9
35 85.0 86.8 88.6 90.4 91.3 93.1 94.0
36 84.2 86.0 87.8 89.6 90.5 92.3 93.2
37 83.5 85.3 87.0 88.8 89.7 91.5 92.4
38 82.7 84.5 86.2 88.0 88.9 90.6 91.5
39 81.9 83.7 85.4 87.2 88.0 89.8 90.7
40 81.2 82.9 84.6 86.4 87.2 89.0 89.8

CAUTION: SHADED AREAS CONTAIN VALUES THAT EXCEED
MAXIMUM CALIBRATED TORQUE.

Figure 5-5. Required Torque Chart (Sheet 1 of 7)

5-13/(5-14 blank)



TM 1-1520-236-MTF

REQUIRED TORQUE CHART
T53-L-703 ENGINE
PA: 6,000 FEET

DATA PLATE TORQUE
58| 59| 60| 61| 62| 63| 64

OAT REQUIRED TORQUE (% INDICATED)

[ 19 93.8 95.8 97.8 99.8 | 100.8 102.8 103.8
20 93.1 95.0 97.0 99.0 | 100.0 102.0 103.0
21 92.3 94.3 96.2 98.2 99.2 101.1 102.1
22 91.6 93.5 95.5 97.4 98.4 100.3 101.3
23 90.8 92.7 94.7 96.6 97.6 99.5 100.5
24 90.1 92.0 93.9 95.8 96.8 98.7 99.6
25 89.3 91.2 93.1 95.0 96.0 97.9 98.8
26 88.5 90.4 92.3 94.2 95.1 97.0 98.0
27 87.8 89.7 91.5 93.4 94.3 96.2 97.1
28 87.0 88.9 90.7 92.6 93.5 95.4 96.3
29 86.3 88.1 90.0 91.8 92.7 94.6 95.5
30 85.5 87.4 89.2 91.0 91.9 93.7 94.6
31 84.8 86.6 88.4 90.2 91.1 92.9 93.8
32 84.0 85.8 87.6 89.4 90.3 92.1 93.0
33 83.3 85.1 86.8 88.6 89.5 91.3 92.1
34 82.5 84.3 86.0 87.8 88.7 90.4 91.3
35 81.8 83.5 85.3 87.0 87.9 89.6 90.5
36 81.0 82.8 84.5 86.2 87.1 88.8 89.6
37 80.3 82.0 83.7 85.4 86.3 88.0 88.8
38 79.5 81.2 82.9 84.6 85.4 87.1 88.0
39 78.8 80.4 82.1 83.8 84.6 86.3 87.2
40 78.0 79.7 81.3 83.0 83.8 85.5 86.3
CAUTION: SHADED AREAS CONTAIN VALUES THAT EXCEED
MAXIMUM CALIBRATED TORQUE.

5-15/(5-16 blank)

Figure 5-5. Required Torque Chart (Sheet 2 of 7)



TM 1-1520-236-MTF

REQUIRED TORQUE CHART
T53-L-703 ENGINE

PA: 7,000 FEET

DATA PLATE TORQUE

58 59 60|

61|

62|

63| 64

REQUIRED TORQUE (% INDICATED)
102.6 | 104.7 | 106.8 | 107.9 | 1100 | 1111

oL | 1050 ] 061 for
(3] ¢

(0]]

93.8 . 100.8 | 102.8

15 93.0 95.0 97.0 99.0 | 100.0 | 102.0 | 102.9
16 92.3 94.3 96.2 98.2 99.2 | 101.1 | 102.1
17 91.6 93.5 95.5 97.4 98.4 | 100.3 | 101.3
18 90.8 92.8 94.7 96.6 97.6 99.5 | 100.5
19 90.1 92.0 93.9 95.8 96.8 98.7 99.7
20 89.4 91.3 93.2 95.1 96.0 97.9 98.9
21 88.6 90.5 92.4 94.3 95.2 97.1 98.0
22 87.9 89.7 91.6 93.5 94.4 96.3 97.2
23 87.1 89.0 90.8 92.7 93.6 95.5 96.4
24 86.4 88.2 90.1 91.9 92.8 94.7 95.6
25 85.7 87.5 89.3 91.1 92.0 93.9 94.8
26 84.9 86.7 88.5 90.3 91.2 93.1 94.0
27 84.2 86.0 87.8 89.6 90.5 92.2 93.1
28 83.4 85.2 87.0 88.8 89.7 914 92.3
29 82.7 84.5 86.2 88.0 88.9 90.6 91.5
30 82.0 83.7 85.5 87.2 88.1 89.8 90.7
31 81.2 83.0 84.7 86.4 87.3 89.0 89.9
32 80.5 82.2 83.9 85.6 86.5 88.2 89.1
33 79.7 81.4 83.1 84.8 85.7 87.4 88.2
34 79.0 80.7 82.4 84.1 84.9 86.6 87.4
35 78.3 79.9 81.6 83.3 84.1 85.8 86.6
36 77.5 79.2 80.8 82.5 83.3 85.0 85.8
37 76.8 78.4 80.1 81.7 82.5 84.1 85.0
38 76.1 7.7 79.3 80.9 81.7 83.3 84.1
39 75.3 76.9 78.5 80.1 80.9 82.5 86.3
40 74.6 76.2 77.8 79.3 80.1 81.7 82.5
CAUTION: SHADED AREAS CONTAIN VALUES THAT EXCEED
MAXIMUM CALIBRATED TORQUE.

Figure 5-5. Required Torque Chart (Sheet 3 of 7)

5-17/(5-18 blank)



TM 1-1520-236-MTF

REQUIRED TORQUE CHART

T53-L-703 ENGINE

PA: 8,000 FEET

DATA PLATE TORQUE

58] 59| 60|

61|

62|

63 |

64

REQUIRED TORQUE (% INDICATED)

93.9 95.9 97.9 99.9 | 100.9 | 102.9
10 93.2 95.2 97.2 99.1| 100.1 | 102.1| 103.1
11 92.5 94.5 96.4 98.4 99.4 | 101.3 | 102.3
12 91.8 93.7 95.7 97.6 98.6 | 100.6 [ 101.5
13 91.1 93.0 94.9 96.9 97.8 99.8 | 100.7
14 90.3 92.3 94.2 96.1 97.1 99.0 | 100.0
15 89.6 91.5 93.5 95.4 96.3 98.2 99.2
16 88.9 90.8 92.7 94.6 95.5 97.4 98.4
17 88.2 90.1 92.0 93.8 94.8 96.7 97.6
18 87.5 89.4 91.2 93.1 94.0 95.9 96.8
19 86.8 88.6 90.5 92.3 93.3 95.1 96.0
20 86.1 87.9 89.7 91.6 92.5 94.3 95.2
21 85.4 87.2 89.0 90.8 91.7 93.5 94.4
22 84.7 86.5 88.3 90.1 91.0 92.8 93.7
23 83.9 85.7 87.5 89.3 90.2 92.0 92.9
24 83.2 85.0 86.8 88.5 89.4 91.2 92.1
25 82.5 84.3 86.0 87.8 88.7 90.4 91.3
26 81.8 83.5 85.3 87.0 87.9 89.6 90.5
27 81.1 82.8 84.5 86.3 87.1 88.9 89.7
28 80.4 82.1 83.8 85.5 86.4 88.1 88.9
29 79.7 81.4 83.1 84.8 85.6 87.3 88.1
30 79.0 80.6 82.3 84.0 84.8 86.5 87.4
31 78.3 79.9 81.6 83.2 84.1 85.7 86.6
32 77.5 79.2 80.8 82.5 83.3 85.0 85.8
33 76.8 78.5 80.1 81.7 82.5 84.2 85.0
34 76.1 7.7 79.4 81.0 81.8 83.4 84.2
35 75.4 77.0 78.6 80.2 81.0 82.6 83.4
36 74.7 76.3 77.9 79.5 80.3 81.8 82.6
37 74.0 75.6 77.1 78.7 79.5 81.1 81.9
38 73.3 74.8 76.4 77.9 78.7 80.3 81.1
39 72.6 74.1 75.6 77.2 78.0 79.5 80.3
40 71.8 73.4 74.9 76.4 77.2 78.7 79.5

CAUTION: SHADED AREAS CONTAIN VALUES THAT EXCEED

MAXIMUM CALIBRATED TORQUE.

Figure 5-5. Required Torque Chart (Sheet 4 of 7)

5-19/(5-20 blank)



TM 1-1520-236-MTF

PA: 9,000 FEET

REQUIRED TORQUE CHART

T53-L-703 ENGINE

DATA PLATE TORQUE

58 [ 59 | 60 | 61 | 62 | 63 | 64

OAT REQUIRED TORQUE (% INDICATED)

5 92.9 94.9 96.9 98.9 99.8 | 101.8 | 102.8
6 92.3 94.2 96.2 98.1 99.1 | 101.1| 1021
7 91.6 93.5 95.5 97.4 98.4 | 100.4 | 101.3
8 90.9 92.8 94.8 96.7 97.7 99.6 | 100.6
9 90.2 92.2 94.1 96.0 97.0 98.9 99.8
10 89.6 91.5 93.4 95.3 96.2 98.1 99.1
11 88.9 90.8 92.7 94.6 95.5 974 | 984
12 88.2 90.1 92.0 93.9 94.8 96.7 97.6
13 87.6 89.4 91.3 93.1 94.1 95.9 96.9
14 86.9 88.7 90.6 92.4 93.4 95.2 96.1
15 86.2 88.0 89.9 91.7 92.6 94.5 95.4
16 85.5 87.4 89.2 91.0 91.9 93.7 94.6
17 84.9 86.7 88.5 90.3 91.2 93.0 93.9
18 84.2 86.0 87.8 89.6 90.5 92.3 93.2
19 83.5 85.3 87.1 88.9 89.7 91.5 92.4
20 82.9 84.6 86.4 88.1 89.0 90.8 91.7
21 82.2 83.9 85.7 87.4 88.3 90.1 90.9
22 81.5 83.2 85.0 86.7 87.6 89.3 90.2
23 80.8 82.6 84.3 86.0 86.9 88.6 89.4
24 80.2 81.9 83.6 85.3 86.1 87.8 88.7
25 79.5 81.2 82.9 84.6 85.4 87.1 88.0
26 78.8 80.5 82.2 83.9 84.7 86.4 | 87.2
27 78.2 79.8 81.5 83.1 84.0 85.6 86.5
28 775 79.1 80.8 82.4 83.3 84.9 85.7
29 76.8 78.4 80.1 81.7 82.5 84.2 85.0
30 76.1 77.8 79.4 81.0 81.8 834 | 842
31 75.5 77.1 78.7 80.3 81.1 82.7 83.5
32 74.8 76.4 78.0 79.6 80.4 82.0 82.8
33 74.1 75.7 773 78.9 79.6 81.2 82.0
34 735 75.0 76.6 78.1 78.9 80.5 81.3
35 72.8 74.3 75.9 77.4 78.2 79.8 80.5
36 72.1 73.6 75.2 76.7 775 79.0 79.8
37 71.4 73.0 74.5 76.0 76.8 78.3 79.0
38 70.8 72.3 73.8 75.3 76.0 775 78.3
39 70.1 71.6 73.1 74.6 75.3 76.8 77.6
40 69.4 70.9 72.4 73.9 74.6 76.1 76.8

CAUTION: SHADED AREAS CONTAIN VALUES THAT EXCEED
MAXIMUM CALIBRATED TORQUE.

Figure 5-5. Required Torque Chart (Sheet 5 of 7)

5-21/(5-22 blank)



TM 1-1520-236-MTF

REQUIRED TORQUE CHART
T53-L-703 ENGINE
PA: 10,000 FEET

DATA PLATE TORQUE

58 | 59 | 60 | 61 | 62 | 63 64
OAT | REQUIRED TORQUE (% INDICATED)
5 89.4 91.3 93.2 95.1 96.1 98.0 98.9
6 88.8 90.7 92.6 94.5 95.4 97.3 98.2
7 88.1 90.0 91.9 93.8 94.7 96.6 97.5
8 87.5 89.4 91.2 93.1 94.0 95.9 96.8
9 86.9 88.7 90.5 92.4 93.3 95.2 96.1
10 86.2 88.0 89.9 91.7 92.6 94.5 95.4
11 85.6 87.4 89.2 91.0 91.9 93.8 94.7
12 84.9 86.7 88.5 90.3 91.2 93.1 94.0
13 84.3 86.1 87.9 89.7 90.6 92.3 93.2
14 83.6 85.4 87.2 89.0 89.9 91.6 925
15 83.0 84.8 86.5 88.3 89.2 90.9 91.8
16 82.3 84.1 85.8 87.6 88.5 90.2 91.1
17 81.7 83.4 85.2 86.9 87.8 89.5 90.4
18 81.1 82.8 84.5 86.2 87.1 88.8 89.7
19 80.4 82.1 83.8 85.5 86.4 88.1 89.0
20 79.8 81.5 83.2 84.9 85.7 874 | 882
21 79.1 80.8 82.5 84.2 85.0 86.7 87.5
22 78.5 80.1 81.8 83.5 84.3 86.0 86.8
23 77.8 79.5 81.1 82.8 83.6 85.3 86.1
24 77.2 78.8 80.5 82.1 82.9 84.6 85.4
25 76.5 78.2 79.8 81.4 82.2 83.9 84.7
26 75.9 775 79.1 80.7 81.5 83.2 84.0
27 75.3 76.9 78.5 80.1 80.9 825 83.3
28 74.6 76.2 77.8 79.4 80.2 81.7 82.5
29 74.0 75.5 77.1 78.7 79.5 81.0 81.8
30 73.3 74.9 76.4 78.0 78.8 80.3 81.1
31 72.7 74.2 75.8 77.3 78.1 79.6 80.4
32 72.0 73.6 75.1 76.6 77.4 78.9 79.7
33 71.4 72.9 74.4 75.9 76.7 78.2 79.0
34 70.7 72.2 73.7 75.3 76.0 775 78.3
35 70.1 71.6 73.1 74.6 75.3 76.8 77.6
36 69.5 70.9 72.4 73.9 74.6 76.1 76.8
37 68.8 70.3 71.7 73.2 73.9 754 | 76.1
38 68.2 69.6 71.1 725 73.2 74.7 75.4
39 67.5 69.0 70.4 71.8 725 74.0 74.7
40 66.9 68.3 69.7 71.1 71.9 73.3 74.0

Figure 5-5. Required Torque Chart (Sheet 6 of 7)

5-23/(5-24 blank)



TM 1-1520-236-MTF

REQUIRED TORQUE CHART
T53-L-703 ENGINE
PA: 11,000 FEET

DATA PLATE TORQUE

58 | 59 | 60 | 61 | 62 | 63 64
OAT | REQUIRED TORQUE (% INDICATED)
5 86.8 88.6 90.4 92.3 93.2 95.1 96.0
6 86.1 88.0 89.0 91.6 925 944 953
7 85.5 87.3 89.1 90.9 91.9 93.7 94.6
8 84.9 86.7 88.5 90.3 91.2 93.0 93.9
9 84.2 86.0 87.8 89.6 90.5 92.3 93.2
10 83.6 85.4 87.2 88.9 89.8 91.6 925
11 83.0 84.7 86.5 88.3 89.1 90.9 91.8
12 82.3 84.1 85.8 87.6 88.5 90.2 91.1
13 81.7 83.4 85.2 86.9 87.8 89.5 90.4
14 81.1 82.8 84.5 86.2 87.1 88.8 89.7
15 80.4 82.2 83.9 85.6 86.4 88.1 89.0
16 79.8 81.5 83.2 84.9 85.8 87.5 88.3
17 79.2 80.9 82.5 84.2 85.1 86.8 87.6
18 78.5 80.2 81.9 83.6 84.4 86.1 86.9
19 77.9 79.6 81.2 82.9 83.7 854 | 86.2
20 773 78.9 80.6 82.2 83.0 84.7 85.5
21 76.7 78.3 79.9 81.5 82.4 84.0 84.8
22 76.0 77.6 79.3 80.9 81.7 83.3 84.1
23 75.4 77.0 78.6 80.2 81.0 82.6 83.4
24 74.8 76.4 77.9 79.5 80.3 81.9 82.7
25 74.1 75.7 77.3 78.9 79.7 81.2 82.0
26 73.5 75.1 76.6 78.2 79.0 80.5 81.3
27 72.9 74.4 76.0 775 78.3 79.8 80.6
28 72.2 73.8 75.3 76.8 77.6 79.2 79.9
29 71.6 73.1 74.7 76.2 76.9 78.5 79.2
30 71.0 725 74.0 75.5 76.3 77.8 78.5
31 70.3 71.8 73.3 74.8 75.6 77.1 77.8
32 69.7 71.2 72.7 74.2 74.9 764 771
33 69.1 70.6 72.0 735 74.2 75.7 76.4
34 68.5 69.9 71.4 72.8 735 75.0 75.7
35 67.8 69.3 70.7 72.1 72.9 74.3 75.0
36 67.2 68.6 70.0 715 72.2 73.6 74.3
37 66.6 68.0 69.4 70.8 715 72.9 73.6
38 65.9 67.3 68.7 70.1 70.8 72.2 72.9
39 65.3 66.7 68.1 69.5 70.2 715 72.2
40 64.7 66.0 67.4 68.8 69.5 70.9 715

CAUTION: SHADED AREAS CONTAIN VALUES THAT EXCEED

MAXIMUM CALIBRATED TORQUE.

Figure 5-5. Required Torque Chart (Sheet 7 of 7)

5-25/(5-26 blank)



TM 1-1520-236-MTF

T53-L-703 ENGINE WITH FUEL CONTROL PIN 100770

BLEED BAND
CLOSING SPEED

VIGV

BEGIN TO OPEN

VIGV

FULLY OPEN

OAT [ RANGE (%N1) OAT [ RANGE (%N1) OAT [ RANGE (%N1)
-30 68.2~70.4 -30 74.0~78.0 -30 85.0~ 87.9
-28 68.5~70.7 -28 74.2~76.2 -28 853~ 88.2
-26 68.8~71.0 -26 74.4~76.4 -26 85.7~ 88.6
-24 69.4~71.3 -24 74.7~76.7 -24 88.0~ 88.9
-22 69.4~71.6 -22 74.9~76.9 -22 88.4~ 89.3
-20 69.7~71.9 -20 75.1~77.1 -20 88.7~ 895
-18 70.0~72.2 -18 75.3~773 -18 87.1~ 90.0
-16 70.2~72.4 -16 75.6~77.8 -16 87.4~ 90.3
-14 70.5~72.7 -14 75.8~77.8 -14 87.8~ 90.7
-12 70.8~73.0 -12 76.0 ~78.0 -12 88.1~ 091.0
-10 71.1~733 -10 76.2~78.2 -10 88.4~ 0913
-8 71.4~73.6 -8 76.5~78.5 -8 88.8~ 91.7
-6 71.7~73.0 -6 76.7~78.7 -6 89.1~ 92.0
-4 72.0~74.2 -4 76.9~78.9 -4 895~ 924
-2 72.3~745 -2 77.1~79.1 -2 89.8~ 927

0 72.6 ~74.8 0 77.4~79.4 0 90.2~ 931
2 729~75.1 2 77.6~79.6 2 90.5~ 934
4 73.2~75.4 4 77.8~79.8 4 90.9~ 0938
6 73.5~75.7 6 76.0 ~60.0 6 912~ 941
8 73.8~76.0 8 78.3~80.3 8 915~ 945
10 74.1~76.3 10 78.5~80.5 10 919~ 946
12 74.3~76.5 12 78.7~80.7 12 922~ 951
14 74.6 ~76.8 14 78.9~80.9 14 92.6~ 955
16 749~77.1 16 79.2~81.2 16 929~ 95.8
18 75.2~77.4 18 79.4~81.4 18 93.3~ 96.2
20 75.5~771.7 20 79.6 ~ 81.6 20 93.6 ~ 96.5
22 75.8~78.0 22 79.8 ~81.8 22 94.0~ 96.9
24 76.1~78.3 24 80.1~82.1 24 943~ 97.2
26 76.4~78.6 26 80.3~82.3 26 94.7~ 97.6
28 76.7~78.9 28 80.5~82.5 28 95.0~ 97.9
30 77.0~79.2 30 80.7 ~ 82.7 30 953~ 96.2
32 77.3~795 32 81.0~83.0 32 95.7~ 098.6
34 77.6~79.6 34 81.2~83.2 34 96.0~ 98.2
36 77.9~80.1 36 81.4~83.4 36 96.4~ 99.3
38 79.1~80.3 38 61.6 ~83.6 38 96.7~ 99.6
40 78.4 ~80.6 40 81.9~83.9 40 97.1~ 100.0
42 78.7~60.9 42 82.1~84.1 42 97.4 ~ 100.3
44 79.0~81.2 44 82.3~84.3 44 97.6 ~ 100.7
46 79.3~815 46 82.5~845 46 99.1 ~ 101.0
48 79.6 ~81.8 48 82.8~84.8 48 99.5~ 101.4
50 79.9~82.1 50 83.0 ~ 85.0 50 96.8 ~ 101.7

Figure 5-6. T53-L—763 Engine with Fuel Control P/N 1007700

5-27/(5-28 blank)
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The Metric System and Equivalents

Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimenter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centrigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigrams = .035 grains

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 38.82 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

078589-000
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