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CHAPTER 12
UTILITY SYSTEM

CHAPTER OVERVIEW

[Chapter 12 contains the maintenance instructions for the utility systems. Utility systems description, operation, and
troubleshooting information is contained in TM 1-1520-238-T.

CHAPTER INDEX

Para Title Para No.

SECTION I. WINDSHIELD WIPER SYSTEM MAINTENANCE

Windshield Wiper System INSPeCtioN . ........ ..ot [127]
Pilot Windshield Wiper Blade Replacement . . ........... .. i
Pilot Windshield Wiper Arm Replacement . ......... ... i 123
Pilot Windshield Wiper Link Replacement . .......... ... i
Pilot Windshield Wiper Converter Replacement . .......... ... ... coiiiiiiiiiineaainn..
Pilot Windshield Wiper Flex Shaft Replacement . ...ttt .. [ 126
Pilot Windshield Wiper Motor Replacement . ............. e
Pilot Windshield Wiper AlINEMENt . .. ... ...ttt e 1238
CPG Windshield Wiper Blade Replacement . ............c.c.ooiiiiiiieeeeiaaanann.
CPG Windshield Wiper Arm Replacement . .. ... ... i [ 12.10
CPG Windshield Wiper Link Replacement . . ... i
CPG Windshield Wiper Converter Replacement . ............. i, [ 12.12
CPG Windshield Wiper Flex Shaft Replacement ................ciiiiiiiiiiiiiiinnna...
CPG Windshield Wiper Motor REPIaCEMENT . ... .....orte ittt
CPG Windshield Wiper ANEMENT . . ... ...ttt et e e 12.15

12-1
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CHAPTER INDEX - continued

Para Title Para No.

SECTION Il. FIRE DETECTION SYSTEM MAINTENANCE

Fire Detection System INSPECION . ... ...ttt ettt et
APU Fire Panel Assembly Removal/lnstallation ..................ccoiiiiiiiiiieeaainn.. 1217
APU Fire Panel Light Indicating Panel Removal/lnstallation . .............................
APU Fire Panel Switch Replacement (AVIM) ... ... i e [ 12.19
APU Fire Panel Indicator Replacement (AVIM) . .. ... i i
APU Fire Panel Light Indicating Panel Receptacle Replacement (AVIM) . ................. [12.27]
APU Fire Panel Circuit Card Replacement (AVIM) . ... .. e
Engine Flame Detector Replacement . . ... ... .. i 12.2

APU Forward Flame Detector REplacement . ... ...ttt [ 1224
APU Aft Flame Detector Replacement . . ... i e 12.2

Engine Flame Detector Control Amplifier Replacement ................ ... ... ... ........ [12.26]
APU Flame Detector Control Amplifier Replacement . .............. ... ... .. iiiiinnn.
Left Engine Firewall Louver Fire/Overheat Detector Removal/lnstallation ................. [ 122§
Left Engine Firewall Louver Fire/Overheat Detector Frame Removal/Installation ..........
Right Engine Firewall Louver Fire/Overheat Detector Removal/lnstallation ............... L 12.30]
Right Engine Firewall Louver Fire/Overheat Detector Frame Removal/Installation .........
Main Deck Fire/Overheat Detector Removal/lnstallation . ................ ... ... .. ........ [12.37]

SECTION lll. FIRE EXTINGUISHING SYSTEM MAINTENANCE

Fire Extinguishing System INSPection . ........ .. e 12.3
Pilot Engine Fire Pull Switch Removal/Installation .............. ... ..., [ 12.34
Pilot Fire Bottle Select Switch Replacement . .......... ... i i 12.3
CPG Engine Fire Pull Switch Removal/Installation . ............ ... . . i, 12.36
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TM 1-1520-238-23

CHAPTER INDEX - continued

Para Title Para No.
CPG Fire Bottle Select Switch Replacement . ...ttt [ 12.37
Primary and Reserve Fire Extinguisher Removal . ......... ... ... .. .. . i ... 12.38
Primary and Reserve Fire Extinguisher Installation ............ .. ... ... ... . . .. [ 12.39
Fire Extinguisher Cartridge Removal/lnstallation ................... ... . iiiiieeea. ..
Fire Extinguisher Electronic Module Replacement . ..., 1247
Fire Extinguisher Stop Check Valve Replacement . ......... ... . ... i,
No. 1 Engine Fire Extinguisher Fitting Replacement . ............c.c.cuuiiieriiiennnnnn... 1243
No. 2 Engine Fire Extinguisher Fitting Replacement .......... ... .. ... . .. ...
Thermal Discharge Indicator Replacement . ............ e 12.4

SECTION IV. ANTI-ICE/DE-ICE SYSTEM MAINTENANCE

Anti-Ice/De-lce System INSPECHON ... ... ..ottt e
Pilot Anti-lce Panel Assembly Removal/Installation ...............ccoviiieiiirinnennnn.. [12.47
Pilot Anti-lce Panel Light Indicating Panel Removal/lnstallation ..........................
Pilot Anti-lce Panel Switch Replacement (AVIM) . ... ... i i [ 12.49
Pilot Anti-lce Panel Receptacle Replacement . .......... ... .. i
Pilot Anti-lce Panel Light Indicating Panel Receptacle Replacement (AVIM) .............. [12.57]
Pilot Anti-lce Panel Indicator Switch Replacement (AVIM) . .......... .. ..o,
CPG Auxiliary Panel Assembly Removal/Installation .. ............. ... .. i, [ 12,53
CPG Aucxiliary Panel Light Indicating Panel Removal/lnstallation ........................]
Blade De-Ice Controller Removal/lnstallation ........... ... . ... 12.5

Blade De-Ice Controller AdjUSIMENt . . ... ...ttt e et [ 1256
Engine Anti-lce Relay Box Removal/Installation . ............ ... i, 125

Engine Anti-Ice Relay Box Disassembly/Assembly ..., [ 12,58
Ice Detector Signal Processor Removal/lnstallation . ............ ... ... ... . .. 12.59
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CHAPTER INDEX - continued

Para Title Para No.

Ice Detector Signal Processor Circuit Card Assembly (CCA) Stack Removal/Installation

(AVIM) e e e e
Ice Detector Signal Processor Interconnection CCA Replacement (AVIM) . ............... [ 12,67
Ice Detector Signal Processor Probe Oscillator Reference or Rate Output CCA Replacement

(AVIM) o e (12,62
Ice Detector Signal Processor Power Supply CCA Replacement (AVIM) . ................ [ 12,63
Ice Detector Signal Processor EMI Filter Replacement (AVIM) . ......... ... ...t [ 12,64
Ice Detector Sensor Removal/Installation ..............c.. i 12.6
Windshield Anti-Ilce Temperature Control Box Removal/Installation ...................... [ 12.66]

Windshield Anti-lce Temperature Control Box Access Cover Removal/lnstallation (AVIM) . .[.  12.67

Windshield Anti-lce Temperature Control Box Circuit Card Assembly (CCA)

Removal/Installation (AVIM) . .. ...t
Windshield Anti-lce Temperature Control Box Capacitor Replacement (AVIM) . ............ [ 12.69|
Windshield Anti-Ilce Temperature Control Box Relay Replacement (AVIM) ................
Windshield Anti-lce Temperature Control Box Semiconductor Replacement (AVIM) .. ......

Windshield Anti-lce Temperature Control Box Current Transformer Replacement (AVIM) .. .[__12.72]

Windshield Anti-Ilce Temperature Control Box Receptacle Replacement (AVIM) ...........L 12.73
Windshield Anti-lce Temperature Control Box Terminal Stud Replacement (AVIM) . ........ [ 12.74]
Outside Air Temperature Sensor Removal/Installation ............. ... ... ... ... ... ..., 12.75

SECTION V. CANOPY JETTISON SYSTEM MAINTENANCE

Canopy Jettison System INSPECHION . . ... ...
Canopy Severance Device Removal/lnstallation ............. .. ..., [ 1277
Canopy Severance Initiator Handle Removal/lnstallation ................................ 12.78
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SECTION I. WINDSHIELD WIPER SYSTEM MAINTENANCE

12.1. WINDSHIELD WIPER SYSTEM INSPECTION

12.1.1. Description

This task covers: Inspection.

12.1.2. Initial Setup

Tools: Equipment Conditions:
Aircraft mechanic’s tool kit (item 376, App H) Ref Condition
1.57 Helicopter safed

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

12.1.3. Inspection

a. Check windshield wiper blades for damaged rubber and worn attachment points.

None allowed.

b. Check windshield wiper arms for damage, worn attaching points, and loose or missing hardware.

allowed.

¢. Check windshield wiper links for damage, worn attaching points, and loose or missing hardware.

allowed.

d. Check windshield wiper converters for damaged splines, nicks, dents, cracks, scratches, and stripped

or damaged threads. None allowed.

e. Check windshield wiper flex shafts for cuts, nicks, kinks, and stripped or damaged threads.

allowed.

f. Check windshield wiper motors for nicks, dents, cracks, loose or missing hardware, and damaged

connector. None allowed.

g. Check general mounting hardware for cracks, gouges, nicks, scratches, chafing, damage, rounded

flats, and stripped or damaged threads.  Replace damaged hardware.

h. Check windshield wiper system components for corrosion (para 1.49).

END OF TASK

None

None

None
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12.2. PILOT WINDSHIELD WIPER BLADE REPLACEMENT

12.2.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.2.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)
0.0 - 50.0-pound weighing scale (item 273, App H)
Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:
Ref Condition
1.57 Helicopter safed

12.2.3. Removal

a. Enter pilot station
safety precautions.

(para 1.56). Observe all

b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

c. Remove wiper blade (1) from wiper arm (2)
and wiper link (3).

(1) Remove nuts (4) and (5) and washers (6) and
(7) from studs (8) and (9).

(2) Liftarm (2) and link (3) from studs (8) and (9).

(3) Remove and discard blade (1).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.2. PILOT WINDSHIELD WIPER BLADE REPLACEMENT - continued .

12.2.4. Cleaning

a. Wipe attaching parts with a clean rag.

12.2.5. Inspection

a. Check nuts for stripped or damaged threads

b. Check attaching parts for corrosion (para
1.49).

12.2.6. Installation

a. Install new blade (1) on arm (2) and link (3).
(1) Install arm (2) on stud (8).
(2) Install link (3) on stud (9).
(3) Install washer (6) and nut (4) on stud (8).

(4) Install washer (7) and nut (5) on stud (9).

b. Adjust blade tension to 10 POUNDS.

(1) Check tension of blade (1) at end of arm (2).
Use scale.

(2) Adjust tension to 10 POUNDS.

(3) Tighten nut (10) to increase tension. Loosen
nut (10) to decrease tension.

c. Inspect (QA).
M04-950-4

d. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK
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12.3. PILOT WINDSHIELD WIPER ARM REPLACEMENT

12.3.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.3.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)
0.0 - 50.0-pound weighing scale (item 273, App H)
Materials/Parts:

Wire (item 229, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
1.70 External electrical power applied

12.3.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, close ECS
WSHLD WPR circuit breaker.

c. On pilot ANTI-ICE control panel, set WSHLD
WIPER switch to PARK, hold, and release.
d. Remove external electrical power (para 1.70).

e. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

f. Remove wiper arm (1) from wiper blade stud

().
(1) Remove nut (3) and washer (4).

(2) Remove arm (1) from stud (2).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.3. PILOT WINDSHIELD WIPER ARM REPLACEMENT - continued

NOTE

Spacer can fall out when wiper arm is
removed.

g. Remove arm (1) from wiper converter shaft

(5).

(1) Loosen nut (6) to release tension on arm (1).
(2) Remove lockwire from bolt (7).

(3) Remove bolt (7).

(4) Remove and discard arm (1) and spacer (8)
from shaft (5).

12.3.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.3.5. Inspection

a. Check stud, nut, shaft, and bolt for stripped or
damaged threads [(para 12.1).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.3.6. Installation
a. Install new arm (1) on stud (2).
(1) Position arm (1) on stud (2).

(2) Install washer (4) and nut (3).

GO TO NEXT PAGE

M04-952-3
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TM 1-1520-238-23

12.3. PILOT WINDSHIELD WIPER ARM REPLACEMENT - continued

NOTE

To ensure proper installation of wiper, 1
spacer must be installed between wiper
arm and converter. Spacer can fall out
when wiper arm is removed.

Il

b. Install arm (1) on shaft (5).

(1) Install new spacer (8) and arm (1) on shaft

(5).

(2) Adjust arm (1) on shaft (5) until end of blade
(9) is 0.50 INCH from left edge of canopy
frame (10).

M04-952-6

(3) Install bolt (7) through arm (1) on shaft (5).

(4) Lockwire bolt (7) to arm (1). Use wire
(item 229, App F).

c. Adjust blade tension to 10 POUNDS.

(1) Check tension of blade (9) at end of arm (1). M04-952-7
Use scale.

(2) Adjust tension to 10 POUNDS.

(3) Tighten nut (6) to increase tension. Loosen
nut (6) to decrease tension.

d. Inspect (QA).

e. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

M04-952-8

END OF TASK
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12.4. PILOT WINDSHIELD WIPER LINK REPLACEMENT .

12.4.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.4.2. Initial Setup
Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 1-1520-238-T

Materials/Parts:

Cotter pin

Personnel Required: Equipment Conditions:

67R Attack Helicopter Repairer Ref Condition
67R3F Attack Helicopter Repairer/Technical - =

Inspector 1.57 Helicopter safed

12.4.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

M04-956-1

c. Remove wiper link (1) from wiper blade stud

(2).
(1) Remove nut (3) and washer (4).

(2) Remove link (1) from stud (2).

M04-956-2

GO TO NEXT PAGE
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TM 1-1520-238-23

12.4. PILOT WINDSHIELD WIPER LINK REPLACEMENT - continued

d. Remove link (1) from pivot stud (5).
(1) Remove and discard cotter pin (6).

(2) Remove link (1) from stud (5).

M04-956-3

e. Measure and record distance A from center of
rod end (7) to bottom of nut (8).

f. Discard link (1).

12.4.4. Cleaning

a. Wipe attaching parts with a clean rag.

12.4.5. Inspection

a. Check studs and nut for stripped or damaged M04-956-4

threads |(para 12.1).

b. Check attaching parts for corrosion (para
1.49).

12.4.6. Installation

a. Adjust rod end (7) on new link (1) to distance
A recorded in paragraph 12.4.3. |

(1) Loosen nut (8). Adjust rod end (7).

(2) Hold rod end (7) parallel with mating surface.
Tighten nut (8).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.4.

PILOT WINDSHIELD WIPER LINK REPLACEMENT - continued

Install link (1) on stud (5).
(1) Position link (1) on stud (5).

(2) Install new cotter pin (6).

Install link (1) on stud (2).
(1) Position link (1) on stud (2).

(2) Install washer (4) and nut (3).

Check for 0.50 INCH clearance between edge
of blade (9) and canopy frame (10).

(1) Adjustrod end (7) to obtain 0.50 INCH clear-
ance between upper and lower edges of
blade (9) and canopy frame (10).

Inspect (QA).

Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK

M04-956-5

M04-956-7
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12.5. PILOT WINDSHIELD WIPER CONVERTER REPLACEMENT

12.5.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.5.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Light duty laboratory apron (item 27, App H)

Chemical protective gloves (item 154, App H)

Adjustable air filtering respirator (item 262, App H)

30 - 150 inch-pound 1/4-inch drive click type torque
wrench (item 435, App H)

Materials/Parts:

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

. Ref Condition
Protective cap
Brush (item 34, App F) 1.57 Helicopter safed
Sealing compound (item 175, App F) 12.3 Pilot windshield wiper arm removed
Wire (item 229, App F) 12.4 Pilot windshield wiper link removed
12.5.3. Removal —

a. Enter pilot station
safety precautions.

(para 1.56). Observe all

b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.5. PILOT WINDSHIELD WIPER CONVERTER REPLACEMENT - continued

c. Remove wiper converter (1) from canopy
crossbeam (2).

(1) Remove lockwire from three bolts (3).

(2) Remove three bolts (3) and washers (4).

(3) Remove converter (1) and three spacers (5).
NOTE

The coupling can fall out when flex shaft
is removed.

d. Remove wiper flex shaft (6) from converter (1).

(1) Remove lockwire from nut (7) and converter

).

(2) Remove nut (7) and coupling (8) from con-
verter (1).

(3) Remove flex shaft (6).

(4) Install protective cap (9) on nut (7).

(5) Discard converter (1).

12.5.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

b. Clean sealing compound from crossbeam
(para 1.47).

12.5.5. Inspection

a. Check flex shaft nut and bolts for stripped or
damaged threads [(para 12.1).

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.5. PILOT WINDSHIELD WIPER CONVERTER REPLACEMENT - continued

12.5.6. Installation
NOTE
To ensure proper installation of flex shaft,

coupling must be installed between flex
shaft and converter fitting.

a. Install flex shaft (6) on new converter (1).
Torque nut (7) to 100 INCH-POUNDS.

(1) Remove protective cap (9) from nut (7).

(2) Install coupling (8) and nut (7) on converter

).

(3) Torque nut (7) to 100 INCH-POUNDS. Use
torque wrench.

(4) Lockwire nut (7) to converter (1). Use wire

(item 229, App F).
b. Install converter (1) on canopy crossbeam (2).
(1) Position converter (1) on crossbeam (2).

(2) Install three bolts (3) through washers (4),
converter (1), and spacers (5).

(3) Lockwire three bolts (3) together. Use wire
(item 229, App F).

GO TO NEXT PAGE

12-16



TM 1-1520-238-23

12.5. PILOT WINDSHIELD WIPER CONVERTER REPLACEMENT - continued

T

c. Apply sealing compound around converter
shaft (10). Use sealing compound (item 175,
App F) and brush (item 34, App F).

d. Inspect (QA).

e. Install pilot windshield wiper arm  [(para 12.3).
f. Install pilot windshield wiper link  [para 12.4).

g. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK

M04-960-5
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12.6. PILOT WINDSHIELD WIPER FLEX SHAFT REPLACEMENT

12.6.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.6.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)
30 - 150 inch-pound 1/4-inch drive click type torque
wrench (item 435, App H)

Materials/Parts:

Strap (item 193, App F) (2)
Wire (item 229, App F)
Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref

1.57
2.2
8.21

Condition

Helicopter safed
Access cover L40 removed

Signal data converter tray removed

12.6.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

NOTE

The coupling can fall out when flex shaft
is removed.

c. Remove wiper flex shaft (1) from wiper motor

(2).
(1) Remove lockwire from nut (3) and motor (2).

(2) Remove nut (3) and coupling (4) from motor

(2).

(3) Remove flex shaft (1).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.6. PILOT WINDSHIELD WIPER FLEX SHAFT REPLACEMENT - continued

NOTE

The coupling can fall out when flex shaft
is removed.

d. Remove flex shaft (1) from wiper converter (5)
and canopy frame (6).

(1) Remove lockwire from nut (7) and converter

(5).

(2) Remove nut (7) and coupling (8) from con-
verter (5).

(3) Remove screw (9), clamp (10), and spacer
(11) from canopy frame (6).

(4) Remove clamp (10) from flex shaft (1).

(5) Remove flex shaft (1) from access hole (12).
e. Remove sleeving (13) from flex shaft (1).

(1) Remove two straps (14).

(2) Remove sleeving (13).

(3) Discard flex shaft (1). —— 1

12.6.4. Cleaning M04-964-3 |

a. Wipe removed and attaching parts with a
clean rag.

12.6.5. Inspection

a. Check nuts for stripped or damaged threads
(para 12.1).

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE

12-19



TM 1-1520-238-23

12.6.

PILOT WINDSHIELD WIPER FLEX SHAFT REPLACEMENT - continued

12.6.6. Installation

a.

Install sleeving (13) on new flex shaft (1).
(1) Install sleeving (13) on flex shaft (1).

(2) Secure sleeving (13) with two straps (14).
Use strap (item 193, App F).

NOTE
To ensure proper installation of flex shaft,
coupling must be installed between flex
shaft and converter fitting.
Install flex shaft (1) on converter (5) and cano-
py frame (6). Torque nut (7) to 100 INCH-
POUNDS.
(1) Install flex shaft (1) through access hole (12).

(2) Install coupling (8) and nut (7) on converter

(5).

(3) Torque nut (7) to 100 INCH-POUNDS. Use
torque wrench.

(4) Lockwire nut (7) to converter (5). Use wire
(item 229, App F).

(5) Install clamp (10) on flex shaft (1).

(6) Install screw (9) through clamp (10) and
spacer (11) on canopy frame (6).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.6. PILOT WINDSHIELD WIPER FLEX SHAFT REPLACEMENT - continued

NOTE

To ensure proper installation of flex shaft,
coupling must be installed between flex
shaft and motor fitting.

c. Install flex shaft (1) on motor (2). Torque nut (3)
to 100 INCH-POUNDS.

(1) Install coupling (4) and nut (3) on motor (2).

(2) Torque nut (3) to 100 INCH-POUNDS. Use
torque wrench.

(3) Lockwire nut (3) to motor (2). Use wire
(item 229, App F).

d. Inspect (QA). M04-964-5

e. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

f. Install signal data converter tray  (para 8.21).

g. Install access cover L40 (para 2.2).

END OF TASK
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12.7. PILOT WINDSHIELD WIPER MOTOR REPLACEMENT

12.7.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.7.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Light duty laboratory apron (item 27, App H)

Chemical protective gloves (item 154, App H)

Adjustable air filtering respirator (item 262, App H)

30 - 150 inch-pound 1/4-inch drive click type torque
wrench (item 435, App H)

Materials/Parts:

Protective cap

Brush (item 34, App F)

Sealing compound (item 175, App F)
Wire (item 229, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition

1.57 Helicopter safed

2.2 Access cover L40 removed

8.21 Signal data converter tray removed

12.7.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.7. PILOT WINDSHIELD WIPER MOTOR REPLACEMENT - continued

NOTE

The coupling can fall out when flex shaft
is removed.

c. Remove wiper flex shaft (1) from wiper motor Q H \ TN

). 7 N\ //
N

=) i)

(1) Remove lockwire from motor (2) and nut (3).

(2) Remove nut (3) and coupling (4) from motor

@).

(3) Install protective cap (5) on nut (3).

d. Remove motor (2) and mounting plate (6) from
bracket (7).

M04-968-3

(1) Remove sealant from screw (8), washer (9),
and lead (10) (para 1.47).

(2) Remove screw (8), washer (9), and lead (10).

(3) Remove three screws (11) and washers (12).

(4) Remove motor (2) and plate (6).

e. Detach connector P289 (13) from receptacle
(B4)J1 (14).

f. Remove plate (6) from motor (2).
(1) Remove lockwire from four bolts (15).

(2) Remove four bolts (15) and washers (16)
from plate (6).

(3) Remove plate (6).

M04-968-5

GO TO NEXT PAGE
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TM 1-1520-238-23

12.7. PILOT WINDSHIELD WIPER MOTOR REPLACEMENT - continued

12.7.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.7.5. Inspection

a. Check flex shaft nut for stripped or damaged
threads [(para 12.1).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.7.6. Installation

a. Install plate (6) on new motor (2).
(1) Position plate (6) on motor (2).
(2) Install four bolts (15) and washers (16).

(3) Lockwire four bolts (15) in pairs. Use wire
(item 229, App F).

b. Attach connector P289 (13) to receptacle
(B4)J1 (14).

c. Install motor (2) and plate (6) on bracket (7).

(1) Position plate (6) on bracket (7).

(2) Install three screws (11) and washers (12) on
plate (6).

(3) Install screw (8), washer (9), and lead (10) on
plate (6).

# & = S

d. Apply sealing compound on screw (8), washer
(9), and lead (10). Use sealing compound
(item 175, App F) and brush (item 34, App F).

0 4 M04-968-7

GO TO NEXT PAGE
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12.7. PILOT WINDSHIELD WIPER MOTOR REPLACEMENT - continued

NOTE

To ensure proper installation of flex shaft,
coupling must be installed between flex
shaft and motor fitting.

e. Install flex shaft (1) on motor (2). Torque nut (3)
to 100 INCH-POUNDS.

(1) Remove protective cap (5) from nut (3).

(2) Install coupling (4) and nut (3) on motor (2).

(3) Torque nut (3) to 100 INCH-POUNDS. Use
torque wrench.

(4) Lockwire nut (3) to motor (2). Use wire
(item 229, App F). M04-968-8

f. Inspect (QA).

g. Verify pilot windshield wiper alinement  [(paral
[12.8).

h. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

i. Install signal data converter tray  (para 8.21).

j- Install access cover L40 (para 2.2).

END OF TASK
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12.8. PILOT WINDSHIELD WIPER ALINEMENT

12.8.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.8.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

0.0 - 50.0-pound weighing scale (item 273, App H)
Materials/Parts:

Cotter Pin

Wire (item 229, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
1.70 External electrical power applied

12.8.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, close ECS
WSHLD WPR circuit breaker.

c. On pilot ANTI-ICE control panel, set WSHLD
WIPER switch to PARK, hold, and release.
d. Remove external electrical power (para 1.70).

e. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.8. PILOT WINDSHIELD WIPER ALINEMENT - continued

NOTE

Spacer can fall out when wiper arm is
removed.

f. Remove wiper arm (1) from wiper converter
shaft (2).

(1) Loosen nut (3) to release tension on arm (1).
(2) Remove lockwire from bolt (4).
(3) Remove bolt (4).

(4) Remove arm (1) and spacer (5) from shaft

).

g. Remove wiper link (6) from pivot stud (7).
(1) Remove and discard cotter pin (8).
(2) Remove link (6) from stud (7).

12.8.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.8.5. Inspection

M04-3509-3

a. Check studs, nuts, shaft, and bolts for
stripped or damaged threads [(para 12.1).

GO TO NEXT PAGE
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12.8. PILOT WINDSHIELD WIPER ALINEMENT - continued

12.8.6. Installation
NOTE

To ensure proper installation of wiper,
spacer must be installed between wiper
arm and converter. Spacer can fall out
when wiper arm is removed.

a. Install arm (1) on shaft (2).

(1) Install spacer (5) and arm (1) on shaft (2).

Il

(2) Adjust arm (1) on shaft (2) until end of blade
(9) is 0.50 INCH from left edge of canopy
frame (10).

M04-3509-5

(3) Install bolt (4) through arm (1) on shaft (2).

(4) Lockwire bolt (4) to arm (1). Use wire
(item 229, App F).

b. Install link (6) on stud (7).
(1) Position link (6) on stud (7).

(2) Install new cotter pin (8).

M04-3509-6

GO TO NEXT PAGE
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TM 1-1520-238-23

12.8. PILOT WINDSHIELD WIPER ALINEMENT - continued

(3) Check for 0.50 INCH clearance between
edge of blade (9) and canopy frame (10).

M04-3509-7

(4) Adjustrod end (11) to obtain 0.50 INCH clear-
ance between upper and lower edges of
blade (9) and canopy frame (10).

M04-3509-8

c. Adjust blade tension to 10 POUNDS.

(1) Check tension of blade (9) at end of arm (1).
Use scale.

(2) Adjust tension to 10 POUNDS.

(3) Tighten nut (3) to increase tension. Loosen
nut (3) to decrease tension.

d. Inspect (QA).

M04-3509-9

e. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK
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12.9. CPG WINDSHIELD WIPER BLADE REPLACEMENT

12.9.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.9.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)
0.0 - 50.0-pound weighing scale (item 273, App H)
Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:
Ref Condition
1.57 Helicopter safed

12.9.3. Removal

a. Enter pilot station
safety precautions.

(para 1.56). Observe all

b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

c. Remove wiper blade (1) from wiper arm (2)
and wiper link (3).

(1) Remove nuts (4) and (5) and washers (6) and
(7) from studs (8) and (9).

(2) Liftarm (2) and link (3) from studs (8) and (9).

(3) Remove and discard blade (1).

GO TO NEXT PAGE
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12.9. CPG WINDSHIELD WIPER BLADE REPLACEMENT - continued

12.9.4. Cleaning

a. Wipe attaching parts with a clean rag.

12.9.5. Inspection

a. Check nuts for stripped or damaged threads

b. Check attaching parts for corrosion (para
1.49).

12.9.6. Installation
a. Install new blade (1) on arm (2) and link (3).
(1) Install arm (2) on stud (8).
(2) Install link (3) on stud (9).
(3) Install washer (6) and nut (4) on stud (8).

(4) Install washer (7) and nut (5) on stud (9).

b. Adjust blade tension to 8 POUNDS.

(1) Check tension of blade (1) at end of arm (2).
Use scale.

(2) Adjust tension to 8 POUNDS.

(3) Tighten nut (10) to increase tension. Loosen
nut (10) to decrease tension.

c. Inspect (QA).

d. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK

M04-951-3

M04-951-4
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12.10. CPG WINDSHIELD WIPER ARM REPLACEMENT

12.10.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.10.2. Initial Setup
Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 1-1520-238-T
0.0 - 50.0-pound weighing scale (item 273, App H)

Materials/Parts:

Wire (item 229, App F)

Personnel Required: Equipment Conditions:

67R Attack Helicopter Repairer Ref Condition
67R3F Attack Helicopter Repairer/Technical 1.57 Helicopter safed
Inspector 1.70 External electrical power applied

12.10.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, close ECS
WSHLD WPR circuit breaker.

c. On pilot ANTI-ICE control panel, set WSHLD
WIPER switch to PARK, hold, and release.

M04-954-1

d. Remove external electrical power (para 1.70).

e. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

f. Remove wiper arm (1) from wiper blade stud

().
(1) Remove nut (3) and washer (4).

(2) Remove arm (1) from stud (2).

M04-954-2

GO TO NEXT PAGE
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12.10. CPG WINDSHIELD WIPER ARM REPLACEMENT - continued

NOTE

Spacer can fall out when wiper arm is
removed.

g. Remove arm (1) from wiper converter shaft

(5).

(1) Loosen nut (6) to release tension on arm (1).
(2) Remove lockwire from bolt (7).

(3) Remove bolt (7).

(4) Remove and discard arm (1) and spacer (8)
from shaft (5).

12.10.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.10.5. Inspection

a. Check stud, nut, shaft, and bolts for stripped
or damaged threads [(para 12.1).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.10.6. Installation

a. Install new arm (1) on stud (2).
(1) Position arm (1) on stud (2).

(2) Install washer (4) and nut (3).

M04-954-4

GO TO NEXT PAGE
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12.10.

CPG WINDSHIELD WIPER ARM REPLACEMENT - continued

NOTE
To ensure proper installation of wiper,
spacer must be installed between wiper
arm and converter. Spacer can fall out
when wiper arm is removed.
b. Install arm (1) on shaft (5).
(1) Install new spacer (8) and arm (1) on shaft

(5).

(2) Adjust arm (1) on shaft (5) until end of blade
(9) is 0.50 INCH from lower edge of canopy
frame (10).

(3) Install bolt (7) through arm (1) on shaft (5).

(4) Lockwire bolt (7) to arm (1). Use wire
(item 229, App F).

c. Adjust blade tension to 8 POUNDS.

(1) Check tension of blade (9) at end of arm (1).
Use scale.

(2) Adjust tension to 8 POUNDS.

(3) Tighten nut (6) to increase tension. Loosen
nut (6) to decrease tension.

d. Inspect (QA).

e. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK
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12.11. CPG WINDSHIELD WIPER LINK REPLACEMENT

12.11.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.11.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Materials/Parts:

Cotter pin

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:
Ref Condition
1.57 Helicopter safed

12.11.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, close ECS
WSHLD WPR circuit breaker.

c. Remove wiper link (1) from wiper blade stud

(2).
(1) Remove nut (3) and washer (4).

(2) Remove link (1) from stud (2).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.11. CPG WINDSHIELD WIPER LINK REPLACEMENT - continued

d. Remove link (1) from pivot stud (5).
(1) Remove and discard cotter pin (6).

(2) Remove link (1) from stud (5).

M04-958-3

e. Measure and record distance A from center of
rod end (7) to bottom of nut (8).

f. Discard link (1).

12.11.4. Cleaning

a. Wipe attaching parts with a clean rag.

12.11.5. Inspection

a. Check studs and nut for stripped or damaged M04-958-4

threads |(para 12.1).

b. Check attaching parts for corrosion (para
1.49).

12.11.6. Installation

a. Adjust rod end (7) on new link (1) to distance
A recorded in paragraph 12.11.3. |

(1) Loosen nut (8). Adjust rod end (7).

(2) Hold rod end (7) parallel with mating surface.
Tighten nut (8).

GO TO NEXT PAGE
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12.11. CPG WINDSHIELD WIPER LINK REPLACEMENT - continued

b. Install link (1) on stud (5).
(1) Place link (1) on stud (5).

(2) Install new cotter pin (6).

c. Install link (1) on stud (2).
(1) Position link (1) on stud (2).

(2) Install washer (4) and nut (3).

d. Check for 0.50 INCH clearance between edge
of blade (9) and canopy frame (10).

(1) Adjustrod end (7) to obtain 0.50 INCH clear-
ance between left and right edges of blade (9)
and canopy frame (10).

e. Inspect (QA).

f. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK

M04-958-5

10 M04-958-7
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12.12.

CPG WINDSHIELD WIPER CONVERTER REPLACEMENT

12.12.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.12.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Light duty laboratory apron (item 27, App H)

Chemical protective gloves (item 154, App H)

Adjustable air filtering respirator (item 262, App H)

30 - 150 inch-pound 1/4-inch drive click type torque
wrench (item 435, App H)

Materials/Parts:

Protective cap

Brush (item 34, App F)

Sealing compound (item 175, App F)
Wire (item 229, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:

TM 1-1520-238-T
TM 9-1230-476-20-1

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.2 Access panel R40 removed

TM 9-1230-476-20-1 Multiplex remote terminal

unit removed

8.32 CPG vertical velocity indi-
cator removed

8.35 CPG remote attitude indi-
cator removed

8.46 CPG clock removed

8.48 CPG stabilator position in-

dicator removed

9.105 CPG caution/warning panel
removed

12.10 CPG windshield wiper arm
removed

12.11 CPG windshield wiper link
removed

12.12.3. Removal

a. Enter pilot station
safety precautions.

(para 1.56). Observe all

b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.12.

CPG WINDSHIELD WIPER CONVERTER REPLACEMENT - continued

c. Remove wiper converter (1) from airframe (2).

(1) Remove sealing compound from cover (3),

converter shaft (4), pivot stud (5), and four
screws (6) (para 1.47).

(2) Remove four screws (6) and washers (7).

(3) Remove cover (3) from airframe (2).

NOTE

The coupling can fall out when flex shaft
is removed.

d. Remove wiper flex shaft (8) from wiper con-
verter (1).

(1) Remove lockwire from converter (1) and nut

9).

(2) Remove nut (9) and coupling (10) from con-

verter (1).

(3) Remove flex shaft (8).

(4) Install protective cap (11) on nut (9).

e. Remove adapter (12) from converter (1).

(1) Hold four screws (13).

(2) Remove four nuts (14) and washers (15).

(3) Remove adapter (12) from converter (1).

(4) Discard converter (1).

12.12.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

b. Clean sealing compound from adapter, cover,
and airframe (para 1.47).

GO TO NEXT PAGE
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12.12. CPG WINDSHIELD WIPER CONVERTER REPLACEMENT - continued

12.12.5. Inspection

a. Check flex shaft nut for stripped or damaged

threads [(para 12.1).

b. Check adapter for stripped or damaged
threads and nutplates [(para 12.1).

c. Check removed and attaching parts for corro-
sion (para 1.49).

12.12.6. Installation

a. Install adapter (12) on new converter (1).
(1) Position adapter (12) on converter (1).
(2) Install and hold four screws (13).

(3) Install four washers (15) and nuts (14) on
screws (13).

M04-962-5

GO TO NEXT PAGE
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12.12. CPG WINDSHIELD WIPER CONVERTER REPLACEMENT - continued

NOTE

To ensure proper installation of flex shaft,
coupling must be installed between flex
shaft and converter fitting.

b. Install flex shaft (8) on converter (1).
nut (9) to 100 INCH-POUNDS.

Torque

(1) Remove protective cap (11) from nut (9).

(2) Install coupling (10) and nut (9) on converter

).

(3) Torque nut (9) to 100 INCH-POUNDS. Use
torque wrench.

(4) Lockwire nut (9) to converter (1). Use wire
(item 229, App F).

c. Install converter (1) on airframe (2).

(1) Position holes on adapter (12) with holes on
airframe (2) and cover (3).

(2) Install four screws (6) through washers (7),
cover (3), and airframe (2) into adapter (12).

# & = (S

d. Apply sealing compound around cover (3),
shaft (4), stud (5), and four screws (6). Use
sealing compound (item 175, App F) and brush
(item 34, App F).

GO TO NEXT PAGE
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12.12. CPG WINDSHIELD WIPER CONVERTER REPLACEMENT - continued

e. Inspect (QA).
f. Install CPG windshield wiper arm  [para 12.10).
g. Install CPG windshield wiper link  [para 12.11).
h. Perform windshield wipers maintenance operational check (TM 1-1520-238-T).
i. Install CPG caution/warning panel (para 9.105).
j- Install CPG stabilator position indicator (para 8.48).
k. Install CPG clock (para 8.46).
I. Install CPG remote attitude indicator  (para 8.35).
m. Install CPG vertical velocity indicator  (para 8.32).
n. Install CPG multiplex remote terminal unit  (TM 9-1230-476-20-1).

0. Install access panel R40 (para 2.2).

END OF TASK
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12.13.

CPG WINDSHIELD WIPER FLEX SHAFT REPLACEMENT

12.13.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.13.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

30 - 150 inch-pound 1/4-inch drive click type torque
wrench (item 435, App H)

Materials/Parts:

Wire (item 229, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition

1.57 Helicopter safed

2.2 Access cover R40 removed

12.12 CPG windshield wiper converter removed

12.13.3. Removal

a. Enter pilot station
safety precautions.

(para 1.56). Observe all
b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.
NOTE
® The CPG windshield wiper flex shaft
should already be removed from the

CPG windshield wiper converter.

® The coupling can fall out when flex
shaft is removed.

c. Remove flex shaft (1) from wiper motor (2).
(1) Remove lockwire from motor (2) and nut (3).

(2) Remove nut (3) and coupling (4) from motor

).

(3) Remove and discard flex shaft (1).

GO TO NEXT PAGE
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M04-966-2
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12.13. CPG WINDSHIELD WIPER FLEX SHAFT REPLACEMENT - continued

12.13.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.13.5. Inspection

a. Check motor and converter for stripped or

damaged threads [(para 12.1).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.13.6. Installation
NOTE
To ensure proper installation of flex shaft,

coupling must be installed between flex
shaft and motor fitting.

a. Install new flex shaft (1) on motor (2). Torque
nut (3) to 100 INCH-POUNDS.

(1) Install coupling (4) and nut (3) on motor (2).

(2) Torque nut (3) to 100 INCH-POUNDS. Use
torque wrench.

(3) Lockwire nut (3) to motor (2). Use wire
(item 229, App F).

b. Inspect (QA).

)

M04-966-3

c. Install CPG windshield wiper converter  [(paral
12.12).

d. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

e. Install access cover R40 (para 2.2).

END OF TASK
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12.14. CPG WINDSHIELD WIPER MOTOR REPLACEMENT

12.14.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.14.2. Initial Setup

Tools: References:
Aircraft mechanic’s tool kit (item 376, App H) TM 1-1520-238-T
Light duty laboratory apron (item 27, App H) TM 9-1230-476-20-1

Chemical protective gloves (item 154, App H)

Adjustable air filtering respirator (item 262, App H)

30 - 150 inch-pound 1/4-inch drive click type torque
wrench (item 435, App H)

Materials/Parts:

Protective cap
Brush (item 34, App F)
Sealing compound (item 175, App F)

Wire (item 229, App F) Equipment Conditions:

Ref Condition
Personnel Required: 1.57 Helicopter safed
67R Attack Helicopter Repairer 2.2 Access panel R40 removed
67R3F Attack Helicopter Repairer/Technical TM 9-1230-476-20-1 Multiplex remote terminal
Inspector unit removed

12.14.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

GO TO NEXT PAGE
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12.14. CPG WINDSHIELD WIPER MOTOR REPLACEMENT - continued

NOTE

The coupling can fall out when flex shaft
is removed.

c. Remove wiper flex shaft (1) from wiper motor

).

(1) Remove lockwire from motor (2) and nut (3).

(2) Remove nut (3) and coupling (4) from motor

@).

(3) Install protective cap (5) on nut (3).

M04-970-8 -

d. Remove motor (2) and mounting plate (6) from
bracket (7).

(1) Remove sealant from screw (8), washer (9),
and lead (10) (para 1.47).

(2) Remove screw (8), washer (9), and lead (10).

(3) Remove three screws (11) and washers (12).

(4) Remove motor (2) and plate (6).

M04-970-9

e. Detach connector P290 (13) from receptacle
(B5)J1 (14).

f. Remove plate (6) from motor (2).
(1) Remove lockwire from four bolts (15).

(2) Remove four bolts (15) and washers (16)
from plate (6).

(3) Remove plate (6).

M04-970-5

GO TO NEXT PAGE
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12.14. CPG WINDSHIELD WIPER MOTOR REPLACEMENT - continued

12.14.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.14.5. Inspection

a. Check flex shaft nut for stripped or damaged
threads [(para 12.1).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.14.6. Installation

a. Install plate (6) on new motor (2).
(1) Position plate (6) on motor (2).
(2) Install four bolts (15) and washers (16).

(3) Lockwire four bolts (15) in pairs. Use wire
(item 229, App F).

M04-970-6

GO TO NEXT PAGE
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12.14. CPG WINDSHIELD WIPER MOTOR REPLACEMENT - continued

b. Attach connector P290 (13) to receptacle
(B5)J1 (14).

VIEW
ROTATED

c. Install motor (2) and plate (6) on bracket (7).

(1) Position plate (6) on bracket (7).

(2) Install three screws (11) and washers (12) on
plate (6).

(3) Install screw (8), washer (9), and lead (10) on
plate (6).

# & = S

d. Apply sealing compound on screw (8), washer
(9), and lead (10). Use sealing compound
(item 175, App F) and brush (item 34, App F).

NOTE 1 3/%/ 5 &\\l‘i|:11g'

To ensure proper installation of flex shaft, — |12
coupling must be installed between flex M04-970-7

shaft and motor fitting.

e. Install flex shaft (1) on motor (2). Torque nut (3)
to 100 INCH-POUNDS.

(1) Remove protective cap (5) from nut (3).
(2) Install coupling (4) and nut (3) on motor (2).

(3) Torque nut (3) to 100 INCH-POUNDS. Use
torque wrench.

(4) Lockwire nut (3) to motor (2). Use wire
(item 229, App F).

GO TO NEXT PAGE
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12.14. CPG WINDSHIELD WIPER MOTOR REPLACEMENT - continued

f. Inspect (QA).

g. Verify CPG windshield wiper alinement  [[para 12.15).

h. Perform windshield wipers maintenance operational check (TM 1-1520-238-T).
i. Install multiplex remote terminal unit ~ (TM 9-1230-476-20-1).

j- Install access cover R40 (para 2.2).

END OF TASK
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12.15. CPG WINDSHIELD WIPER ALINEMENT

12.15.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.15.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

0.0 - 50.0-pound weighing scale (item 273, App H)
Materials/Parts:

Cotter pin

Wire (item 229, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
1.70 External electrical power applied

12.15.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, close ECS
WSHLD WPR circuit breaker.

c. On pilot ANTI-ICE control panel, set WSHLD
WIPER switch to PARK, hold, and release.
d. Remove external electrical power (para 1.70).

e. On pilot aft circuit breaker panel, open ECS
WSHLD WPR circuit breaker.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.15. CPG WINDSHIELD WIPER ALINEMENT - continued

NOTE

Spacer can fall out when wiper arm is
removed.

f. Remove wiper arm (1) from wiper converter
shaft (2).

(1) Loosen nut (3) to release tension on arm (1).

(2) Remove lockwire from bolt (4).

(3) Remove bolt (4).

(4) Remove arm (1) and spacer (5) from shaft

).

g. Remove wiper link (6) from pivot stud (7).
(1) Remove and discard cotter pin (8).
(2) Remove link (6) from stud (7).
12.15.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.15.5. Inspection

a. Check studs, nuts, shaft, and bolts for
stripped or damaged threads [(para 12.1).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.15. CPG WINDSHIELD WIPER ALINEMENT - continued

12.15.6. Installation
NOTE
To ensure proper installation of wiper,
spacer must be installed between wiper
arm and converter. Spacer can fall out
when wiper arm is removed.

a. Install arm (1) on shaft (2).

(1) Install spacer (5) and arm (1) on shaft (2).

(2) Adjust arm (1) on shaft (2) until end of blade
(9) is 0.50 INCH from lower edge of canopy
frame (10).

(3) Install bolt (4) through arm (1) on shaft (2).

(4) Lockwire bolt (4) to arm (1). Use wire
(item 229, App F).

b. Install link (6) on stud (7).
(1) Position link (6) on stud (7).

(2) Install new cotter pin (8).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.15. CPG WINDSHIELD WIPER ALINEMENT - continued

(3) Check for 0.50 INCH clearance between

edge of blade (9) and canopy frame (10). \ \
0.50 IN
e

M04-3510-6

(4) Adjustrod end (11) to obtain 0.50 INCH clear-
ance between left and right edges of blade (9)
and canopy frame (10).

c. Adjust blade tension to 8 POUNDS.

(1) Check tension of blade (9) at end of arm (1).
Use scale.

(2) Adjust tension to 8 POUNDS.

(3) Tighten nut (3) to increase tension. Loosen
nut (3) to decrease tension.

4(' DR
d. Inspect (QA). ;’7 g M4 3510-8

e. Perform windshield wipers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK
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TM 1-1520-238-23

SECTION II. FIRE DETECTION SYSTEM MAINTENANCE

12.16. FIRE DETECTION SYSTEM INSPECTION

12.16.1. Description

This task covers: Inspection.

12.16.2. Initial Setup
Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 55-1500-323-24

Personnel Required: Equipment Conditions:

67R Attack Helicopter Repairer

67R3F Attack Helicopter Repairer/Technical Ref Condition
Inspector 1.57 Helicopter safed
12.16.3. Inspection
a. Check flame detectors for missing screws and cracked or broken lenses. None allowed.
b. Check louver fire/overheat detector frames for damaged clips. None allowed.
c. Check flame detector amplifiers for damage or loose screws. None allowed.

d. Check APU fire panel for illegible lettering, cracked or broken lenses, and loose knobs or switches.
None allowed.

e. Check connectors for loose or bent pins, thread damage, and for frayed, cut, or loose wires
(TM 55-1500-323-24).

f. Check connector operation for smooth positive locking action (TM 55-1500-323-24).

g. Check general mounting hardware for cracks, gouges, nicks, scratches, chafing, damage, rounded
flats, and stripped or damaged threads.  Replace damaged hardware.

h. Check components for scratches, nicks, and gouges.

(1) Minor scratches without burrs or raised material that does not penetrate through protective finish are
acceptable.

(2) Nicks and gouges that exceed 0.040 INCH or 10 percent of material thickness are not allowed.

END OF TASK
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TM 1-1520-238-23

12.17.  APU FIRE PANEL ASSEMBLY REMOVAL/INSTALLATION

12.17.1. Description .
This task covers: Removal. Cleaning. Inspection. Installation.

12.17.2. Initial Setup

Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 1-1520-238-T

Personnel Required: Equipment Conditions:

67R Attack Helicopter Repairer

67R3F Attack Helicopter Repairer/Technical Ref Condition
Inspector 1.57 Helicopter safed
12.17.3. Removal PILOT STATION _D
a. Enter pilot station (para 1.56). Observe all \/ [éﬁ
safety precautions. B

b. On pilot center circuit breaker panel, open
FUEL APU, APU HOLD, and FIRE EXTGH APU \\

circuit breakers.

W

M04-982-1

q BTL DISCHARGE

: e
PRI RES - FIRE APU PULL

DISCH| [DISCH

_FIRE BT
FIRE TEST /
DET / @
/

7/
, START 95%
RUN ©) NoRw
; @
OFF OFF (

M04-982-3

GO TO NEXT PAGE
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TM 1-1520-238-23

12.17.

APU FIRE PANEL ASSEMBLY REMOVAL/INSTALLATION - continued

c. Remove APU fire panel (1) from console (2).
(1) Unlock four turnlock fasteners (3).
(2) Remove panel (1) from console (2).

(3) Detach connector P176 (4) from receptacle
(A138)J1 (5).

12.17.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.17.5. Inspection

a. Check panel for nicks, dents, or cracks  [(paral
12.16).

b. Check connector for loose or bent pins  [(paral
12.16).

c. Check removed and attaching parts for corro-
sion (para 1.49).

12.17.6. Installation
a. Install panel (1) on console (2).

(1) Attach connector P176 (4) to receptacle
(A138)J1 (5).

(2) Install panel (1) on console (2).
(3) Lock four turnlock fasteners (3).
b. Inspect (QA).

c. Perform fire extinguishers maintenance
operational check (TM 1-1520-238-T).

END OF TASK
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TM 1-1520-238-23

12.18. APU FIRE PANEL LIGHT INDICATING PANEL REMOVAL/INSTALLATION

12.18.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.18.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 1-1520-238-T

Equipment Conditions:
Ref Condition
1.57 Helicopter safed

NOTE

This task can be performed on helicopter
or off helicopter.

12.18.3. Removal
a. Remove knob (1) from switch shaft (2).
(1) Loosen two screws (3).
(2) Remove knob (1).
b. Remove handle (4) from switch shaft (5).
(1) Remove screw (6).
(2) Remove handle (4).

¢. Remove light indicating panel (7) from sup-
port panel (8).

(1) Remove three screws (9).

(2) Remove panel (7).

GO TO NEXT PAGE

/=7 Eiai
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TM 1-1520-238-23

12.18. APU FIRE PANEL LIGHT INDICATING PANEL REMOVAL/INSTALLATION - continued

12.18.4. Cleaning
a. Wipe attaching parts with a clean rag.

12.18.5. Inspection

a. Check support panel for nicks, dents, or

cracks [(para 12.16).

b. Check attaching parts for corrosion (para
1.49).

12.18.6. Installation

a. Install panel (7) on panel (8).
(1) Position panel (7) on panel (8).
(2) Install three screws (9).

b. Install knob (1) on shaft (2).
(1) Position knob (1) on shaft (2).
(2) Tighten two screws (3).

c. Install handle (4) on shaft (5).
(1) Position handle (4) on shaft (5).
(2) Install screw (6).

d. Inspect (QA).

e. Perform pilot edge-lights maintenance opera-
tional check (TM 1-1520-238-T).

END OF TASK
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TM 1-1520-238-23

12.19. APU FIRE PANEL SWITCH REPLACEMENT (AVIM)

12.19.1. Description .
This task covers: Removal. Cleaning. Inspection. Installation.

12.19.2. Initial Setup

Tools: Personnel Required:

Electrical tool kit (item 378, App H) 68X Armament/Electrical System Repairer

Light duty laboratory apron (item 27, App H) 68X3F Armament/Electrical System Repairer/

Chemical protective gloves (item 154, App H) Technical Inspector

Adjustable air filtering respirator (item 262, App H)

Soldering gun (item 334, App H) References:

TM 55-1500-323-24

Equipment Conditions:

Ref Condition

Materials/Parts: 12.18 APU fire panel light indicating panel re-

Solder (item 189, App F) moved
NOTE
BTL DISCHARGE
This task is typical for switches on the e FIRE APU PULL Il b
APU fire panel. Switches differ in number DISCH| |DISCH

and placement of wires and jumpers.

FIREDI'EI'_FST %/

START 95%

2
@ RUN . NORM
;
OFF OFF (

M04-2935-2

GO TO NEXT PAGE
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TM 1-1520-238-23

12.19. APU FIRE PANEL SWITCH REPLACEMENT (AVIM) - continued

12.19.3. Removal

A =) 15

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

(a2

a. Desolder wires (1) from fire pull switch (2).

(1) Identify and desolder wires (1) from terminals
(3). Use soldering gun (TM 55-1500-323-24).

b. Identify and depin two wires (4) and (5) from
receptacle (A138)J1 (6) (TM 55-1500-323-24).

c. Remove switch (2) from support panel (7).
(1) Remove two screws (8).

(2) Remove and discard switch (2).

GO TO NEXT PAGE

12-60

ROTATED

M04-2935-3

M04-2935-16

VIEW
ROTATED

M04-2935-4




TM 1-1520-238-23

12.19. APU FIRE PANEL SWITCH REPLACEMENT (AVIM) - continued

d. Desolder wires (9) from rotary switch (10).

(1) ldentify and desolder wires (9) from terminals
(11). Use soldering gun 9

(TM 55-1500-323-24). \}

e. Remove switch (10) from panel (7).

(1) Remove nut (12) and lockwasher (13) from
switch (10).

(2) Remove switch (10) and lockring (14) from
panel (7).

(3) Discard switch (10).

f. Detach wires (15) and jumpers (16) from
toggle switch (17).

(1) Identify wires (15) and jumpers (16).
(2) Remove screws (18) and lockwashers (19).

(3) Remove wires (15) and jumpers (16).

g. Remove switch (17) from panel (7).

(1) Remove nut (20) and lockwasher (21) from
switch (17).

(2) Remove switch (17) and lockring (22) from
panel (7).

(3) Discard switch (17).

GO TO NEXT PAGE M04-2935-8
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TM 1-1520-238-23

12.19. APU FIRE PANEL SWITCH REPLACEMENT (AVIM) - continued

12.19.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.19.5. Inspection

a. Check panel for nicks, dents, or cracks [(paral
[12.16).

b. Check switches for loose terminals, cracks,
and signs of overheating |(para 12.16)).

c. Check removed and attaching parts for corro-
sion (para 1.49).

12.19.6. Installation

a. Remove handle from new switch (2) [paral
12.18).

b. Install switch (2) on panel (7).
(1) Position switch (2) on panel (7).

(2) Install two screws (8).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.19. APU FIRE PANEL SWITCH REPLACEMENT (AVIM) - continued

A = 8

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

c. Solder wires (1) to switch (2).
(1) Solder identified wires (1) to terminals (3).

Use soldering gun and solder (item 189,
App F) (TM 55-1500-323-24).

d. Pin two identified wires (4) and (5) in recep-
tacle (A138)J1 (6) (TM 55-1500-323-24).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.19. APU FIRE PANEL SWITCH REPLACEMENT (AVIM) - continued

e. Install new switch (10) on panel (7).

(1) Install switch (10) so tab (23) on lockring (14)
seats in alinement hole (24) on panel (7).

(2) Install lockwasher (13) and nut (12) on switch
(10).

£
D
12 M04-2935-12

f. Solder wires (9) to switch (10).

(1) Solder identified wires (9) to terminals (11).
Use soldering gun and solder (item 189,
App F) (TM 55-1500-323-24).

g. Install new switch (17) on panel (7).

(1) Install switch (17) so tab (25) on lockring (22)
seats in alinement hole (26) on panel (7).

(2) Install lockwasher (21) and nut (20) on switch
(17).

h. Attach wires (15) and jumpers (16) on switch
7).

(1) Position identified wires (15) and jumpers
(16) on switch (17).

(2) Install screws (18) and lockwashers (19).
i. Inspect (QA).

j- Install APU fire panel light indicating panel
para 12.18).

/ \/% M04-2935-15

END OF TASK
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TM 1-1520-238-23

12.20. APU FIRE PANEL INDICATOR REPLACEMENT (AVIM)

12.20.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.20.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Adjustable air filtering respirator (item 262, App H)
Soldering gun (item 334, App H)

Materials/Parts:
Solder (item 189, App F)

Personnel Required:

68X Armament/Electrical System Repairer

68X3F Armament/Electrical System Repairer/
Technical Inspector

References:

TM 55-1500-323-24

Equipment Conditions:
Ref Condition

12.18 APU fire panel light indicating panel re-
moved

NOTE

This task is typical for either indicator.

GO TO NEXT PAGE

APU
BTL DISCHARGE
e i T

DISCH| | DISCH L] B

— W FIRE BTL |

A2 (EST // >~
DET = {O)=] /
/7))

, START 95%
RUN NORM
OFF OFF

M04-2936-1

12-65



TM 1-1520-238-23

12.20. APU FIRE PANEL INDICATOR REPLACEMENT (AVIM) - continued

A & 8
| WARNING I

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

a. Desolder wires (1) from indicator (2).

(1) Identify and desolder wires (1) from terminals
(3). Use soldering gun (TM 55-1500-323-24).

b. Remove indicator (2) from panel (4).
(1) Remove and move lens (5) to one side.

(2) Loosen two screws (6).

(3) Hold spacer (7). Remove sleeve (8) from indi-
cator (2).

(4) Remove and discard indicator (2) from pan-
el (4).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.20. APU FIRE PANEL INDICATOR REPLACEMENT (AVIM) - continued

12.20.4. Cleaning
a. Wipe attaching parts with a clean rag.

12.20.5. Inspection

a. Check panel for nicks, dents, or cracks [(paral

[12.16).

b. Check switches for loose terminals, cracks,

and signs of overheating [(para 12.16).

c. Check attaching parts for corrosion (para
1.49).

12.20.6. Installation
a. Install new indicator (2) on panel (4).
(1) Install spacer (7) on indicator (2).

(2) Install indicator (2) through opening in panel

(4).
(3) Install sleeve (8) on indicator (2).
(4) Tighten two screws (6).

(5) Install lens (5).

GO TO NEXT PAGE

¢
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TM 1-1520-238-23

12.20. APU FIRE PANEL INDICATOR REPLACEMENT (AVIM) - continued

AN =) 8

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

b. Solder wires (1) to indicator (2).
(1) Solder identified wires (1) to terminals (3).
Use soldering gun and solder (item 189,
App F) (TM 55-1500-323-24).
c. Inspect (QA).

d. Install APU fire panel light indicating panel
para 12.18).

M04-2936-6

END OF TASK

12-68



TM 1-1520-238-23

12.21.

APU FIRE PANEL LIGHT INDICATING PANEL RECEPTACLE REPLACEMENT (AVIM)

12.21.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.21.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

Equipment Conditions:

Ref Condition

12.18 APU fire panel light indicating panel re-
moved

12.21.3. Removal
a. Detach wire (1) from terminal (2).

(1) Remove screw (3), lockwasher (4), and termi-
nal lug (5).

(2) Remove wire (1).

GO TO NEXT PAGE

BTL DISCHARGE
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DISCH| [DISCH
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TM 1-1520-238-23

12.21. APU FIRE PANEL LIGHT INDICATING PANEL RECEPTACLE REPLACEMENT (AVIM) - continued

b. Remove receptacle (6) from support panel (7).

(1) Remove nut (8), washer (9), and terminal lug
(10).

(2) Remove receptacle (6) from panel (7).
12.21.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.21.5. Inspection

a. Check for loose or frayed wires on terminal
lugs (para 12.16).

b. Check panel for nicks, dents, or cracks  [(paral
12.16).

c. Check switches for loose terminals, cracks,
and signs of overheating |(para 12.16).

d. Check removed and attaching parts for corro-
sion (para 1.49).

12.21.6. Installation
a. Install receptacle (6) on panel (7).

(1) Install receptacle (6) through opening in front
of panel (7) so tab (11) alines with notch (12).

(2) Install terminal lug (10), washer (9), and nut
(8).
b. Attach wire (1) to terminal (2).
(1) Position terminal lug (5) on terminal (2).
(2) Install screw (3) and lockwasher (4).
c. Inspect (QA).

d. Install APU fire panel light indicating panel
[para12.18).

END OF TASK
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TM 1-1520-238-23

12.22. APU FIRE PANEL CIRCUIT CARD REPLACEMENT (AVIM)

12.22.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.22.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Adjustable air filtering respirator (item 262, App H)
5-watt electric soldering iron (item 333, App H)

Materials/Parts:
Solder (item 189, App F)

Personnel Required:

68X Armament/Electrical System Repairer

68X3F Armament/Electrical System Repairer/
Technical Inspector

References:

TM 55-1500-323-24

Equipment Conditions:
Ref Condition

12.18 APU fire panel light indicating panel re-
moved

GO TO NEXT PAGE
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TM 1-1520-238-23

12.22. APU FIRE PANEL CIRCUIT CARD REPLACEMENT (AVIM) - continued

12.22.3. Removal
a. Remove connector (1) from circuit card (2).

(1) Remove four screws (3), washers (4), and
nuts (5).

(2) Remove connector (1).

b. Remove switch (6) from circuit card (2) and
panel (7).

(1) Remove nut (8) from switch (6).

(2) Remove switch (6), lockring (9), and washer
(10).

c. Remove post (11) from circuit card (2) and
panel (7).

(1) Remove screw (12) and washer (13).

(2) Remove screw (14) and post (11).
) (=) [
N = S

l WARNING I

Soldering iron can cause severe
burns to personnel and start fires.
Observe all safety precautions when
using soldering iron. If injury occurs,

seek medical aid.

d. Identify and desolder wires (15) from circuit
card (2). Use soldering iron
(TM 55-1500-323-24).

e. Remove circuit card (2) from panel (7).

12.22.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.22. APU FIRE PANEL CIRCUIT CARD REPLACEMENT (AVIM) - continued

12.22.5. Inspection

a. Check panel for nicks, dents, or cracks  [(para

b. Check wires for cuts, nicks, fraying, or chaf-

ing [para 12.16).

c. Check switches for loose terminals, cracks,

and signs of overheating [(para 12.16).

d. Check removed and attaching parts for corro-
sion (para 1.49).

A & (5]
| WARNING I

Soldering iron can cause severe
burns to personnel and start fires.
Observe all safety precautions when
using soldering iron. If injury occurs,

seek medical aid.

a. Solder identified wires (15) to new circuit card
(2). Use soldering iron and solder (item 189,
App F) (TM 55-1500-323-24).

b. Install post (11) on circuit card (2) and panel

).
(1) Position circuit card (2) on panel (7).

(2) Install screw (14) through panel (7) into post
(112).

(3) Install screw (12) and washer (13).
c. Install connector (1) on circuit card (2).

(1) Install four screws (3), washers (4), and nuts

(5).

M04-3520-3

GO TO NEXT PAGE
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TM 1-1520-238-23

12.22. APU FIRE PANEL CIRCUIT CARD REPLACEMENT (AVIM) - continued

d. Install switch (6) on circuit card (2) and panel

@).

(1) Install washer (10) and lockring (9) on switch

(6).
(2) Install switch (6) so tab (16) on lockring (9)
seats in locator hole (17) on circuit card (2)
and panel (7).
(3) Install nut (8) on switch (6).
e. Inspect (QA).

f. Install APU fire panel light indicating panel
para 12.18).

END OF TASK
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TM 1-1520-238-23

12.23. ENGINE FLAME DETECTOR REPLACEMENT

12.23.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.23.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Personnel Required:

References:
TM 1-1520-238-T

Equipment Conditions:

67R Attack Helicopter Repairer Ref Londition
67R3F Attack Helicopter Repairer/Technical 1.57 Helicopter safed
Inspector 2.2 Access doors LN1 or RN1 opened
NOTE

This task is typical for all four engine
flame detectors.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.23.  ENGINE FLAME DETECTOR REPLACEMENT - continued

12.23.3. Removal

a. Remove flame detector (1) from bracket (2).
(1) Detach connector (3) from receptacle (4).

(2) Remove four screws (5), nuts (6), and wash-
ers (7).

(3) Remove and discard detector (1).

12.23.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.23.5. Inspection

a. Check connector for loose or bent pins  [(paral

12.16).

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.23. ENGINE FLAME DETECTOR REPLACEMENT - continued

12.23.6. Installation
NOTE
Ensure forward flame detectors face up

and aft, and aft flame detectors face for-
ward and down.

a. Install new detector (1) on bracket (2).
(1) Position detector (1) on bracket (2).

(2) Install four screws (5), washers (7), and nuts

(6).
(3) Attach connector (3) to receptacle (4).

b. Inspect (QA).

c. Perform engine 1 or engine 2 fire detection M04-972-3
maintenance operational check
(TM 1-1520-238-T).

d. Secure access doors LN1 or RN1 (para 2.2).

END OF TASK
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TM 1-1520-238-23

12.24. APU FORWARD FLAME DETECTOR REPLACEMENT

12.24.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.24.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.2 Access doors T250L, T250R, T290L,

T290R, and L325 opened

GO TO NEXT PAGE
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TM 1-1520-238-23

12.24. APU FORWARD FLAME DETECTOR REPLACEMENT - continued

12.24.3. Removal
a. Remove flame detector (1) from cover (2).

(1) Detach connector P78 (3) from receptacle
(A10)J1 (4).

(2) Remove four screws (5) and washers (6).
(3) Remove and discard detector (1).
12.24.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.24.5. Inspection

a. Check connector for loose or bent pins  [(paral
12.16).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.24.6. Installation
a. Install new detector (1) on cover (2).

(1) Position detector (1) on cover (2) with recep-
tacle (4) pointing up and forward.

(2) Install four screws (5) and washers (6).

(3) Attach connector P78 (3) to receptacle
(A10)J1 (4).

b. Inspect (QA).

c. Perform APU fire detection maintenance op-
erational check (TM 1-1520-238-T).

d. Secure access doors T250L, T250R, T290L,
T290R, and L325 (para 2.2).

END OF TASK

—
e>

S M04-976-2

" M04-976-3
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TM 1-1520-238-23

12.25. APU AFT FLAME DETECTOR REPLACEMENT

12.25.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.25.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical

Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref

Condition

Helicopter safed

Access doors T250L, T250R, T290L,
T290R, and L325 opened

APU upper center cover removed

GO TO NEXT PAGE
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TM 1-1520-238-23

12.25. APU AFT FLAME DETECTOR REPLACEMENT - continued

12.25.3. Removal

a. Remove flame detector (1) from panel (2).

LA T
(1) Detach connector P79 (3) from receptacle /@/Q

(A11)J1 (4).

(2) Remove four screws (5), nuts (6), and wash-
ers (7).

(3) Remove and discard detector (1).

12.25.4. Cleaning

M04-978-2

a. Wipe removed and attaching parts with a
clean rag.

12.25.5. Inspection

a. Check connector for loose or bent pins  [(paral
12.16).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.25.6. Installation

a. Install new detector (1) on panel (2).
(1) Position detector (1) on panel (2).

(2) Install four screws (5), washers (7), and nuts

(6).

(3) Attach connector P79 (3) to receptacle
(A11)J1 (4).

b. Inspect (QA).
M04-978-3

c. Perform APU fire detection maintenance op-
erational check (TM 1-1520-238-T).

d. Install APU upper center cover (paral15.42)).

e. Secure access doors T250L, T250R, T290L,
T290R, and L325 (para 2.2).

END OF TASK
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TM 1-1520-238-23

12.26. ENGINE FLAME DETECTOR CONTROL AMPLIFIER REPLACEMENT

12.26.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.26.2. Initial Setup
Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 1-1520-238-T

Equipment Conditions:

Personnel Required: Ref Condition
67R Attack Helicopter Repairer 1.57 Helicopter safed
67R3F Attack Helicopter Repairer/Technical 2.2 Access doors T250L, T250R, T290L,
Inspector T290R, and L325 opened
NOTE

This task is typical for either No. 1 engine
or No. 2 engine flame detector control am-
plifier.

J T M04-974-1

GO TO NEXT PAGE
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TM 1-1520-238-23

12.26. ENGINE FLAME DETECTOR CONTROL AMPLIFIER REPLACEMENT - continued

12.26.3. Removal

a. Remove control amplifier (1) from support (2).
(1) Detach connector (3) from receptacle (4).

(2) Remove two screws (5) and washers (6) from
amplifier (1).

(3) Remove and discard amplifier (1).

12.26.4. Cleaning

M04-974-2

a. Wipe removed and attaching parts with a
clean rag.

12.26.5. Inspection

a. Check connector for loose or bent pins  [(paral
12.16).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.26.6. Installation

a. Install amplifier (1) on support (2).
(1) Position amplifier (1) on support (2).
(2) Install two screws (5) and washers (6).
(3) Attach connector (3) to receptacle (4).

b. Inspect (QA).

c. Perform engine 1 or engine 2 fire detection

maintenance operational check
(TM 1-1520-238-T).

M04-974-3

d. Secure access doors T250L, T250R, T290L,
T290R, and L325 (para 2.2).

END OF TASK
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TM 1-1520-238-23

12.27. APU FLAME DETECTOR CONTROL AMPLIFIER REPLACEMENT

12.27.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.27.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.2 Access doors T250L, T250R, T290L,

T290R, and L325 opened

GO TO NEXT PAGE
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TM 1-1520-238-23

12.27. APU FLAME DETECTOR CONTROL AMPLIFIER REPLACEMENT - continued

12.27.3. Removal
a. Remove control amplifier (1) from support (2).

(1) Detach connector P85 (3) from receptacle
(AR1)J1 (4).

(2) Remove two screws (5) and washers (6) from
amplifier (1).

(3) Remove and discard amplifier (1).
12.27.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.27.5. Inspection

a. Check connector for loose or bent pins  [(paral
12.16).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.27.6. Installation
a. Install amplifier (1) on support (2).
(1) Position amplifier (1) on support (2).
(2) Install two screws (5) and washers (6).

(3) Attach connector P85 (3) to receptacle
(AR1)J1 (4).

b. Inspect (QA).

c. Perform APU fire detection maintenance op-
erational check (TM 1-1520-238-T).

d. Secure access doors T250L, T250R, T290L,
T290R, and L325 (para 2.2).

END OF TASK

M04-980-2

M04-980-3
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TM 1-1520-238-23

12.28. LEFT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR
REMOVAL/INSTALLATION

12.28.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.28.2. Initial Setup
Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 1-1520-238-T

Equipment Conditions:

Personnel Required: Ref Condition

67R Attack Helicopter Repairer 1.57 Helicopter safed

67R3F Attack Helicopter Repairer/Technical 2.2 Access doors T250L, T250R, T290L,
Inspector T290R, and L325 opened

M04-3504-1

GO TO NEXT PAGE
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TM 1-1520-238-23

12.28. LEFT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR
REMOVAL/INSTALLATION - continued

12.28.3. Removal

CAUTION

Do not damage sensing element during
removal. Damage may occur when bend-
ing the element. A minimum bend radius
of 0.375 INCH shall be maintained to
minimize possible damage.

a. Remove fire/overheat detector (1) from fire de-
tector frame (2).

(1) Detach connector P1321 (3) from receptacle
(A697)J1 (4).

(2) Remove two screws (5), washers (6), and
spacers (7).

(3) Remove two clamps (8).

A\

me

(4) Remove detector (1) from frame (2).

A7
—

(5) Remove fire sensing element (9) from 15
spring tension clips (10).

12.28.4. Cleaning

a. Wipe removed and attaching parts with a clean
rag.

12.28.5. Inspection

a. Check detector, sensing element, and frame il
for scratches, nicks, and gouges [(para 12.16). M04-3504-2

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.28. LEFT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR
REMOVAL/INSTALLATION - continued
12.28.6. Installation

CAUTION

Do not damage sensing element during
installation. Damage may occur when
bending the element. A minimum bend
radius of 0.375 INCH shall be maintained
to minimize possible damage.

a. Install detector (1) on frame (2).

1)

)

®3)

(4)
®)

(6)

Position detector (1) so key way (11) of recep-
tacle (A697)J1 (4) is at the inboard position.

Route sensing element (9) around frame (2).
Maintain pattern as shown.

Install element (9) in 15 spring clips (10).

Bend end of element toward frame (2) so a
maximum of 1 INCH protrudes.

Position two clamps (8) on detector (1).

Install two screws (5) through washers (6),
clamps (8), and spacers (7) to frame (2).

Attach connector P1321 (3) to receptacle
(A697)J1 (4).

b. Inspect (QA).

c. Perform APU fire detection maintenance op-
erational check (TM 1-1520-238-T).

d. Secure access doors T250L, T250R, T290L,
T290R, and L325 (para 2.2).

END OF TASK
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TM 1-1520-238-23

12.29. LEFT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR FRAME
REMOVAL/INSTALLATION

12.29.1. Description

This task covers: Removal. Cleaning. Inspection. Repair. Installation.

12.29.2. Initial Setup
Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 1-1500-204-23
Airframe repairman’s tool kit (item 377, App H)

Personnel Required: Equipment Conditions:

67R Attack Helicopter Repairer Ret Londition

68G Aircraft Structural Repairer 1.57 Helicopter safed

67R3F Attack Helicopter Repairer/Technical 12.28 Left engine firewall louver fire/overheat de-
Inspector tector removed

GO TO NEXT PAGE
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TM 1-1520-238-23

12.29. LEFT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR FRAME
REMOVAL/INSTALLATION - continued

12.29.3. Removal

a. Remove clamp (1) from frame (2).

(1) Remove screw (3), washer (4), spacer (5),
and spacer (6).

(2) Remove clamp (1).

b. Remove clamp (7) from frame (2).

(1) Remove screw (8), washer (9), and spacer
(10).

(2) Remove clamp (7).

c. Remove bracket (11) from louver (12).

(1) Remove screw (13), washer (14), and spacer
(15).

(2) Remove bracket (11).

d. Remove clamp (16) from louver (12).

(1) Remove screw (17), washer (18), and spacer
(29). M04-3505-1

(2) Remove clamp (16).
e. Remove frame (2) from louver (12).

(1) Remove two screws (20), washers (21), and
spacers (22).

(2) Remove frame (2).
12.29.4. Cleaning

a. Wipe removed and attaching parts with a clean
rag.

12.29.5. Inspection

a. Check frame for scratches, nicks, and gouges

(para 12.16).

b. Check frame for damaged spring tension clips

(para 12.16).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.29. LEFT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR FRAME
REMOVAL/INSTALLATION - continued

c. Check removed and attaching parts for corro-
sion (para 1.49).

12.29.6. Repair
NOTE

If spring tension clips do not require re-

placement, go to[paragraph 12.29.7]

a. Replace damaged spring tension clips
(TM 1-1500-204-23).

12.29.7. Installation

a. Install frame (2) on louver (12).

(1) Position frame (2) on louver (12).

-

(2) Install two screws (20) through washers (21),
frame (2), and spacers (22).

—of

[0]
LT

b. Install clamp (16) on louver (12).

<=

(1) Install screw (17) through washer (18), frame
(2), spacer (19), and clamp (16).

c. Install bracket (11) on louver (12).

(1) Install screw (13) through washer (14), frame
(2), spacer (15), and bracket (11).

%’f C [ —
Uo

{ O
o

d. Install clamp (7) on frame (2).

(1) Install screw (8) through washer (9), clamp
(7), frame (2), and spacer (10).

e. Install clamp (1) on frame (2).

(1) Install screw (3) through washer (4), clamp M04-3505-2
(1), spacer (5), frame (2), and spacer (6).

f. Inspect (QA).

g. Install left engine firewall louver fire/overheat

detector [(para 12.28).

END OF TASK

12-91



TM 1-1520-238-23

12.30. RIGHT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR

REMOVAL/INSTALLATION

12.30.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.30.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.2 Access doors T250L, T250R, T290L,

T290R, and L325 opened

GO TO NEXT PAGE
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TM 1-1520-238-23

12.30. RIGHT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR
REMOVAL/INSTALLATION - continued

12.30.3. Removal

CAUTION

Do not damage sensing element during
removal. Damage may occur when bend-
ing the element. A minimum bend radius
of 0.375 INCH shall be maintained to
minimize possible damage.

a. Remove fire/overheat detector (1) from fire de-
tector frame (2).

(1) Detach connector P1320 (3) from receptacle
(A698)J1 (4).

(2) Remove two screws (5), washers (6), and
spacers (7).

(3) Remove two clamps (8).
(4) Remove detector (1) from frame (2).

(5) Remove fire sensing element (9) from 19
spring tension clips (10).

12.30.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.30.5. Inspection

a. Check detector, sensing element, and frame —
for scratches, nicks, and gouges [(para 12.16). M04-3507-2

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.30. RIGHT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR
REMOVAL/INSTALLATION - continued

12.30.6. Installation

CAUTION

Do not damage sensing element during

installation. Damage may occur when
bending the element. A minimum bend
radius of 0.375 INCH shall be maintained
to minimize possible damage.

a. Install detector (1) on frame (2).

(1) Position detector (1) so key way (11) of recep-
tacle (A698)J1 (4) is at the inboard position.

(2) Route sensing element (9) around frame (2).
Maintain pattern as shown.

(3) Install element (9) in 19 frame clips (10).

M04-3507-3

(4) Position two clamps (8) on detector (1).

(5) Install two screws (5) through washers (6),
clamps (8), and spacers (7) to frame (2).

(6) Attach connector P1320 (3) to receptacle
(A698)J1 (4).

b. Inspect (QA).

c. Perform APU fire detection maintenance op-
erational check (TM 1-1520-238-T).

d. Secure access doors T250L, T250R, T290L,
T290R, and L325 (para 2.2).

END OF TASK

M04-3507-4
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TM 1-1520-238-23

12.31. RIGHT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR FRAME
REMOVAL/INSTALLATION

12.31.1. Description

This task covers: Removal. Cleaning. Inspection. Repair. Installation.

12.31.2. Initial Setup
Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 1-1500-204-23
Airframe repairman’s tool kit (item 377, App H)

Personnel Required: Equipment Conditions:

67R Attack Helicopter Repairer Ret Londition

68G Aircraft Structural Repairer 1.57 Helicopter safed

67R3F Attack Helicopter Repairer/Technical 12.30 Right engine firewall louver fire/overheat de-
Inspector tector removed

GO TO NEXT PAGE
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TM 1-1520-238-23

12.31. RIGHT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR FRAME

REMOVAL/INSTALLATION - continued

12.31.3. Removal

a. Remove clamp (1) from upper detector frame

).

(1) Remove screw (3), washer (4), and spacer

(5).
(2) Remove clamp (1) from frame (2).

b. Remove clamp (6) from lower detector frame

@).

(1) Remove screw (8), washer (9), and spacer
(20).

(2) Remove clamp (6) from frame (7).
c. Remove frames (2) and (7) from louver (11).

(1) Remove four screws (12), washers (13), and
spacers (14).

(2) Remove frames (2) and (7).
12.31.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.31.5. Inspection

a. Check frame for scratches, nicks, and gouges
para 12.16).

b. Check frame for damaged spring tension clips
para 12.16).

c. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.31. RIGHT ENGINE FIREWALL LOUVER FIRE/OVERHEAT DETECTOR FRAME
REMOVAL/INSTALLATION - continued

12.31.6. Repair
NOTE

If spring tension clips do not require re-

placement, go to[paragraph 12.31.7]

a. Replace damaged spring tension clips
(TM 1-1500-204-23).

12.31.7. Installation

a. Install frames (2) and (7) on louver (11).

(1) Position frames (2) and (7) on louver (11).

(2) Install four screws (12) through washers (13),
frames (2) and (7), and spacers (14).

b. Install clamp (6) on frame (7).

(1) Install screw (8) through washer (9), clamp
(6), and spacer (10).

c. Install clamp (1) on frame (2).

(1) Install screw (3) through washer (4), clamp
(1), and spacer (5).

d. Inspect (QA).

e. Install right engine firewall louver fire/over-
heat detector [(para 12.30).

M04-3506-3

END OF TASK
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TM 1-1520-238-23

12.32. MAIN DECK FIRE/OVERHEAT DETECTOR REMOVAL/INSTALLATION

12.32.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.32.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.2 Access doors T250L, T250R, T290L,

T290R, and L325 opened; panels L200 and
R200 removed

GO TO NEXT PAGE
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TM 1-1520-238-23

12.32.  MAIN DECK FIRE/OVERHEAT DETECTOR REMOVAL/INSTALLATION - continued

12.32.3. Removal

CAUTION

Do not damage sensing element during
removal. Damage may occur when bend-
ing the element. A minimum bend radius
of 0.375 INCH shall be maintained to
minimize possible damage.

a. Remove fire/overheat detector (1) from sup-
port (2).

(1) Detach connector P1322 (3) from receptacle
(A699)J1 (4).

(2) Remove two nuts (5), washers (6), screws
(7), clamps (8), and spacers (9).

(3) Remove fire sensing element (10) from 24
spring tension clips (11).
NOTE

® If spring tension clips do not require

replacement, go to paragraph 12.32.4]

® Step b applies to all 24 spring tension
clips.

b. Remove spring tension clip (11) from clamp
(12).

(1) Remove nut (13), washer (14), and screw
(15).

(2) Remove and discard clip (11).

GO TO NEXT PAGE M04-3508-3
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TM 1-1520-238-23

12.32. MAIN DECK FIRE/OVERHEAT DETECTOR REMOVAL/INSTALLATION - continued

12.32.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.32.5. Inspection

a. Inspect detector and sensing element for
scratches, nicks, and gouges [(para 12.16).

b. Check for damaged spring tension clips  [(paral
12.16).

c. Check removed and attaching parts for corro-
sion (para 1.49).

12.32.6. Installation
NOTE

® Step a applies to all 24 spring tension
clips.

® |f spring tension clips were not re-
moved, go to step b.

a. Install new clip (11) on clamp (12).
(1) Position clip (11) on clamp (12).

(2) Install screw (15) through clip (11), clamp
(12), washer (14), and nut (13).

GO TO NEXT PAGE M04-3508-4
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TM 1-1520-238-23

12.32.

MAIN DECK FIRE/OVERHEAT DETECTOR REMOVAL/INSTALLATION - continued

b.

CAUTION

Do not damage sensing element during
installation. Damage may occur when
bending the element. A minimum bend
radius of 0.375 INCH shall be maintained
to minimize possible damage.

Install detector (1) on support (2).

@)

)

®)

(4)

(®)
(6)

Position detector (1) so keyway (16) of recep-
tacle (A699)J1 (4) is at the inboard position.

Install two clamps (8) on detector (1).
Install two screws (7) through clamps (8),
spacers (9), support (2), washers (6), and

nuts (5).

Route sensing element (10) around struts
(17). Maintain pattern as shown.

Install element (10) in 24 clips (11).

Attach connector P1322 (3) to receptacle
(A699)J1 (4).

Inspect (QA).

Perform APU fire detection maintenance op-
erational check (TM 1-1520-238-T).

Secure access doors T250L, T250R, T290L,
T290R, and L325; install panels L200 and
R200 (para 2.2).

END OF TASK

ROTATED

1 FOR CLARITY

17

M04-3508-5
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TM 1-1520-238-23

SECTION II.

FIRE EXTINGUISHING SYSTEM MAINTENANCE

12.33.

FIRE EXTINGUISHING SYSTEM INSPECTION

12.33.1. Description

This task covers: Inspection.

12.33.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)
Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Industrial goggles (item 156, App H)

Adjustable air filtering respirator (item 262, App H)

Materials/Parts:

Acetone (item 1A, App F)

Brush (item 34, App F)

Corrosion removing compound (item 64B, App F)
Epoxy primer coating kit (item 77, App F)

Mat (item 122, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 55-1500-323-24

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.2 Access doors T250L, T250R, T290L,

T290R, and L325 opened

12.33.3. Inspection

a. Check engine fire pull switches for cracks and
broken or loose terminals. None allowed.

b. Check fire bottle select switch for illegible let-
tering and loose mounting.  None allowed.

c. Check thermal discharge indicator disk for
cracks or missing disk.  None allowed.

d. Check check valves for cracks and stripped or
damaged threads. None allowed.

e. Check check valves for nicks, scratches, and
marks. Minor surface damage that does not ex-
ceed a depth of 0.040 INCH or 10 percent of
material thickness, is permissible.

evidence of cracks, pitting, corrosion and

f. Check the interior of two way check valves for
evaporation.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.33. FIRE EXTINGUISHING SYSTEM INSPECTION - continued

(1) Rapidly move each check valve from side to
side to insure unrestricted movement of the
check valve ball. No restriction allowed.

(2) Visually inspect the check valve ball for pit-
ting. None allowed.

(3) Using a 10X magnifying glass, inspect the
threads for cracks. None allowed.

(4) Visually inspect interior surface of the valve
for corrosion and evidence of evaporation.
None allowed.

(5) Visually inspect interior surfaces for pitting,
including the ball seats. None allowed.

g. Check agent container for dents, cracks,
scratches, or gouges. None allowed.

h. Visually inspect the inside of the fire bottle
cartridge housing for pitting, corrosion and
evaporation. None allowed. >

i. Visually inspect the verticle outlet ports for
pitting, corrosion and evaporation. None al-
lowed.

DATA PLATE
TEMP — PRESSURE RANGE
| °F [-40]-20 [ 0 [+20]+40 \
) 292 320 | 355 | 396 | 449 |
370 400 | 437 | 486 | 540
+60 | +70 |+80 |+100
518 555 | 593 | 670
618660 | 702 [ 784 | 885
PRESS 600 PSIG @ 70°F
AGENT: HALON 1301
CE Fg

j- Check discharge cartridge for cracks, nicks,
scratches, and stripped or damaged threads.
None allowed.

k. Check tubes for cracks. None allowed.

I. Check tubes for dents that exceed 20 percent
of tube diameter. None allowed.

M04-3637-1A

m. Check tubes for nicks that exceed 10 percent
of tube wall thickness. None allowed.

n. Check tubes for chafing conditions. None al-
lowed.

0. Check tubes for wear that exceeds 0.020
INCH. None allowed.

p. Check wires for cuts, nicks, fraying, or chaf-
ing (TM 55-1500-323-24).

GO TO NEXT PAGE
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12.33. FIRE EXTINGUISHING SYSTEM INSPECTION - continued

g. Check pressure gage for cracks. None al-
lowed.

r. Check pressure gage for required pressure.

s. Check fire extinguisher electronic modules
for damage and security of attachment.  If dam-
aged or loose, replace or bond module

[12.47).

t. Check general mounting hardware for cracks,
gouges, nicks, scratches, chafing, damage,
rounded flats, and stripped or damaged
threads. Replace damaged hardware.

u. Check fire extinguisher tubing for chafing on
ENCU.

(1) Minimum clearance between tubing and
ENCU 0.25 INCH.

v. Check fire extinguisher tubing for chafing on
PAS tube.

(1) Minimum clearance between tubing and PAS
tube 0.25 INCH.

GO TO NEXT PAGE
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12.33. FIRE EXTINGUISHING SYSTEM INSPECTION - continued

w. Check fire extinguisher tubes for corrosion.
(1) If corroded, remove tubes and clean as follows:

< S (@) &

CAUTION

Do not use strong solvents (MEK, Trichloroethane, etc.) to clean the tube assemblies. Do not forcefully
scrub the surfaces to be inspected. Protect nearby wiring and exposed parts from splashing or spillage
of detergents and cleaning compounds.

NOTE

Proper cleaning of the tube is necessary to determine the extent of corrosion damage and to determine
the appropriate corrective action.

(a) Remove built-up corrosion from tube with a non-metallic abrasive mat. Use mat (item 122, App F).
(b) Clean tubes with acetone. Use acetone (item 1A, App F) or equivalent.
(c) Corroded areas inside the tube that are not accessible require tube replacement.
(d) Visually inspect the cleaned area using a 5X magnifier. Ensure all corrosion is removed.
(e) After all corrosion has been removed, inspect for allowable damage.
1 If the repair exceeds 10 percent (0.003 INCH) of the tube wall thickness, replace tube.

= 5 ) &

Chemicals/acids can burn eyes and skin. All personnel must wear safety goggles and gloves
when using chemicals/acids. If contact is made with skin or eyes, wash chemical off with water
and seek medical aid. Read and comply with chemical/solvent label instuctions and warnings.

(f) If damage is within allowable limits and all corrosion has been removed, apply corrosion removing
compound to the damaged surfaces, both inside and outside. Use corrosion removing compound
(item 64B, App F) and brush (item 34, App F) or equivalent.

(g) Allow the treatment to deoxidize for approximately 30 MINUTES.
(h) Rinse thoroughly with tap water and allow to air dry.

(i) Apply epoxy primer coating to all deoxidized/damaged surfaces. Use epoxy primer coating (item 77,
App F).
(i) Allow primer to dry and reinstall the tube (para 12.39).

END OF TASK
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12.34. PILOT ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION

12.34.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.34.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Electric gun type heater (item 163, App H)
Adjustable air filtering respirator (item 262, App H)
Soldering gun (item 334, App H)

Materials/Parts:

Splice (2)
Insulation sleeving (item 105, App F)
Solder (item 189, App F)

Personnel Required:

68X Armament/Electrical System Repairer
One person to assist
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:

TM 1-1520-238-T
TM 55-1500-323-24

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.179 Nontransparent barrier removed

NOTE

This task is typical for No. 1 or No. 2 pilot
engine fire pull switch.

12.34.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot center circuit breaker panel, open
FIRE EXTGH PLT, CPG, and APU circuit break-
ers.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.34. PILOT ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION - continued

NOTE
Both engine fire pull switches must be
removed from instrument panel to allow
maintenance on either switch.
c. Remove handle (1) from engine fire pull
switch (2).

(1) Pull handle (1) to extended position.
(2) Remove screw (3).
(3) Remove handle (1).

d. Remove switch (2) from instrument panel (4).

(1) Remove two screws (5).

(2) Remove switch (2).

GO TO NEXT PAGE
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12.34. PILOT ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION - continued

e. Enter CPG station (para 1.56). Observe all
safety precautions.

A & e

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

f. Desolder wires (6) from switch (2).
(1) Remove sleeving (7) from wires (6).

(2) ldentify and desolder wires (6) from terminals
(8). Use soldering gun (TM 55-1500-323-24).

g. ldentify and detach two wires (9) from wires
(20).

(1) Remove and discard two splices (11)
(TM 55-1500-323-24).

12.34.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.34.5. Inspection

a. Check switches for cracks and broken or

loose terminals [(para12.33).

b. Check wires for cuts, nicks, fraying, or chaf-

ing [para 12.33).

c. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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12.34. PILOT ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION - continued

12.34.6. Installation
NOTE
If replacing switch, go to paragraph
12.34.3 to remove handle from new
switch.

a. Enter CPG station (para 1.56). Observe all
safety precautions.

A & e

® Soldering gun can cause severe
burns to personnel and start fires.
Observe all safety precautions
when using soldering gun. If injury
occurs, seek medical aid.

® Do not place heater near flammable
material or allow heater to contact
skin: severe burns can result. Wear
protective equipment. If injury
occurs, seek medical aid.

b. Solder wires (6) to switch (2).

(1) Install sleeving (7) on wires (6). Use
insulation sleeving (item 105, App F).

(2) Solder identified wires (6) to terminals (8).
Use soldering gun and solder (item 189,
App F) (TM 55-1500-323-24).

(3) Position sleeving (7) on terminals (8) and
shrink. Use heater.

c. Attach two identified wires (9) to wires (10).

(1) Install two new splices (11)
(TM 55-1500-323-24).

M04-984-6

GO TO NEXT PAGE
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12.34. PILOT ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION - continued

d. Position switch (2) on panel (4).
(1) Position switch (2) on panel (4).
(2) One person hold switch (2).

e. Enter pilot station (para 1.56). Observe all
safety precautions.

f. Install switch (2) on panel (4).

(1) Install two screws (5). / M04-984-5

g. Install handle (1) on switch (2).

(1) Install handle (1) on switch (2).

(2) Install screw (3).

(3) Push handle (1) to retracted position.
h. Inspect (QA).

i. Perform fire extinguishers maintenance op-
erational check (TM 1-1520-238-T).

j- Install nontransparent barrier  (para 2.179).

END OF TASK
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12.35. PILOT FIRE BOTTLE SELECT SWITCH REPLACEMENT

12.35.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.35.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.178 Nontransparent barrier removed

12.35.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot center circuit breaker panel, open

FIRE EXTGH PLT, CPG, and APU circuit break-
ers.

GO TO NEXT PAGE
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12.35. PILOT FIRE BOTTLE SELECT SWITCH REPLACEMENT - continued

c. Remove light indicating panel (1) from instru-
ment panel (2).

(1) Remove two screws (3).
(2) Remove panel (1).

d. Remove nut (4) and lockring (5) from switch

(6).

e. Enter CPG station (para 1.56). Observe all
safety precautions.

f. Remove switch (6) from panel (2).
(1) Remove lockwasher (7) from switch (6).
g. Detach wires (8) from switch (6).

(1) Identify and detach wires (8) from terminals

(9).

(2) Remove screws (10), washers (11), and ter-
minal lugs (12).

h. Remove and discard switch (6).
12.35.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.35.5. Inspection

a. Check wires for cuts, nicks, fraying, or chaf-
ing

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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12.35. PILOT FIRE BOTTLE SELECT SWITCH REPLACEMENT - continued

12.35.6. Installation

a. Enter CPG station (para 1.56). Observe all
safety precautions.

b. Attach wires (8) to new switch (6).
(1) Position identified wires (8) on terminals (9).

(2) Install screws (10), washers (11), and termi-
nal lugs (12).

c. Install switch (6) on panel (2).
(1) Install lockwasher (7) on switch (6).
(2) Install switch (6) through panel (2).

d. Enter pilot station (para 1.56). Observe all
safety precautions.

e. Install lockring (5) and nut (4) on switch (6).

f. Install panel (1) on panel (2).
(1) Position panel (1) on panel (2).
(2) Install two screws (3).

g. Inspect (QA).

h. Perform fire extinguishers maintenance op-
erational check (TM 1-1520-238-T).

i. Install nontransparent barrier  (para 2.178).

END OF TASK
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12.36. CPG ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION

12.36.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.36.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Electric gun type heater (item 163, App H)
Adjustable air filtering respirator (item 262, App H)
Soldering gun (item 334, App H)

Materials/Parts:

Splice (2)
Insulation sleeving (item 105, App F)
Solder (item 189, App F)

Personnel Required:

68X Armament/Electrical System Repairer
One person to assist
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:

TM 1-1520-238-T

TM 55-1500-323-24
Equipment Conditions:
Ref Condition

1.57 Helicopter safed
12.37 CPG fire bottle select switch light indicating
panel removed

NOTE

This task is typical for No. 1 or No. 2 CPG
engine fire pull switch.

12.36.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot center circuit breaker panel, open
FIRE EXTGH PLT, CPG, and APU circuit break-
ers.

c. Enter CPG station (para 1.56). Observe all
safety precautions.

GO TO NEXT PAGE
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12.36.

CPG ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION - continued

d.

Remove access panel (1) from control panel

).
(1) Remove five screws (3).
(2) Remove panel (1).
NOTE
Both engine fire pull switches must be
removed from control panel to allow

maintenance on either switch.

Remove handle (4) from engine fire pull
switch (5).

(1) Pull handle (4) to extended position.
(2) Remove screw (6).

(3) Remove handle (4).

Remove switch (5) from panel (2).
(1) Remove two screws (7).

(2) Remove switch (5).

GO TO NEXT PAGE
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12.36. CPG ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION - continued

AN =) 8

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

g. Desolder wires (8) from switch (5).
(1) Remove sleeving (9) from wires (8).
(2) Identify and desolder wires (8) from terminals
(10). Use soldering gun
(TM 55-1500-323-24).

h. ldentify and detach two wires (11) from wires
(12).

(1) Remove and discard two splices (13)
(TM 55-1500-323-24).

12.36.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.36.5. Inspection

a. Check switches for cracks and broken or

loose terminals [(para12.33).

b. Check wires for cuts, nicks, fraying, or chaf-

ing [para12.33).

c. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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12.36. CPG ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION - continued

12.36.6. slnstallation
NOTE

If replacing switch, go to paragraph
12.36.3 to remove handles from new
switch.

a. Enter CPG station (para 1.56). Observe all
safety precautions.

A & e

® Soldering gun can cause severe
burns to personnel and start fires.
Observe all safety precautions
when using soldering gun. If injury
occurs, seek medical aid.

® Do not place heater near flammable
material or allow heater to contact
skin: severe burns can result. Wear
protective equipment. If injury
occurs, seek medical aid.

b. Solder wires (8) to switch (5). _ = <S>
"@ — <=
(1) Install sleeving (9) on wires (8). Use 5 \ g R

insulation sleeving (item 105, App F).

(2) Solder identified wires (8) to terminals (10).
Use soldering gun and solder (item 189,
App F) (TM 55-1500-323-24).

(3) Position sleeving (9) on terminals (10) and
shrink. Use heater.

GO TO NEXT PAGE
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12.36. CPG ENGINE FIRE PULL SWITCH REMOVAL/INSTALLATION - continued

c. Attach two identified wires (11) to wires (12).

(1) Install two new
(TM 55-1500-323-24).

splices (13)

d. Install switch (5) on panel (2).
(1) Position switch (5) on panel (2).

(2) Install two screws (7).

e. Install handle (4) on switch (5).
(1) Install handle (4) on switch (5).
(2) Install screw (6).

(3) Push handle (4) to retracted position.

f. Install panel (1) on panel (2).
(1) Install five screws (3).
g. Inspect (QA).

h. Install CPG fire bottle select switch light indi-
cating panel [(para 12.37).

i. Perform fire extinguishers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK
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12.37. CPG FIRE BOTTLE SELECT SWITCH REPLACEMENT

12.37.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.37.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 1-1520-238-T

Equipment Conditions:
Ref Condition
1.57 Helicopter safed

12.37.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot center circuit breaker panel, open
FIRE EXTGH PLT, CPG, and APU circuit break-
ers.

c. Enter CPG station (para 1.56). Observe all
safety precautions.

d. Remove access panel (1) from control panel

).
(1) Remove five screws (3).

(2) Remove panel (1).

GO TO NEXT PAGE
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12.37. CPG FIRE BOTTLE SELECT SWITCH REPLACEMENT - continued

e. Remove light indicating panel (4) from control
panel (2).

(1) Remove two screws (5).

(2) Remove panel (4).

M04-990-3

f. Remove switch (6) from panel (2).

(1) Remove nut (7) and lockring (8) from switch

(6).

(2) Remove switch (6) from panel (2).

(3) Remove lockwasher (9) from switch (6).

g. Detach wires (10) from switch (6).

(1) Identify and detach wires (10) from terminals
(12).

(2) Remove screws (12), washers (13), and ter-
minal lugs (14).

h. Remove and discard switch (6).

12.37.4. Cleaning

M04-990-5

a. Wipe removed and attaching parts with a
clean rag.

12.37.5. Inspection

a. Check wires for cuts, nicks, fraying, or chaf-

ing [para 12.33).

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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12.37. CPG FIRE BOTTLE SELECT SWITCH REPLACEMENT - continued

12.37.6. Installation

a. Enter CPG station (para 1.56). Observe all
safety precautions.

b. Attach wires (10) on new switch (6).

(1) Position identified wires (10) on terminals
(12).

(2) Install screws (12), washers (13), and termi-
nal lugs (14).

c. Install switch (6) on panel (2).
(1) Install lockwasher (9) on switch (6).
(2) Install switch (6) through control panel (2).

(3) Install lockring (8) and nut (7) on switch (6).

d. Install panel (4) on panel (2).
(1) Position panel (4) on panel (2).

(2) Install two screws (5).

e. Install panel (1) on panel (2).
(1) Position panel (1) on panel (2).
(2) Install five screws (3).

f. Inspect (QA).

g. Perform fire extinguishers maintenance op-
erational check (TM 1-1520-238-T).

END OF TASK
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12.38.

PRIMARY AND RESERVE FIRE EXTINGUISHER REMOVAL

12.38.1. Description

This task covers: Removal. Cleaning. Inspection.

12.38.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

1 x 3/8-inch drive open end socket wrench crowfoot
attachment (item 93, App H)

11/16 & 1 1/4-inch open end wrench (item 416, App H)

1 & 1 1/8-inch open end wrench (item 417, App H)

Light duty laboratory apron (item 27, App H)

Chemical protective gloves (item 154, App H)

Industrial goggles (item 156, App H)

Adjustable air filtering respirator (item 262, App H)

Materials/Parts:

Disposable applicator (item 29A, App F)

Cloth (item 52, App F)

Corrosion preventive compound (item 63A, App F)
Wire (item 226, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

Equipment Conditions:

Ref Condition

1.57 Helicopter safed

2.2 Access doors T250L, T250R, T290L,
T290R, and L325 opened

13.3 ENCU removed (if required)

S

| WARNING I

® To avoid serious injury to person-
nel, cartridges must be removed be-
fore shipment or storage of fire
extinguishers.

® Each actuator stud must be wired to

ground stud to prevent accidental
discharge of fire extinguishers.
These extinguishers are filled with a
dangerous chemical. All personnel
must wear safety goggles when re-
moving extinguishers. If extin-
guisher discharges, it can burn
eyes and skin. Wash chemical off
skin with water and seek medical
aid.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.38.

PRIMARY AND RESERVE FIRE EXTINGUISHER REMOVAL - continued

NOTE

This task is typical for primary or reserve
fire extinguishers.

12.38.3. Removal

a.

Enter pilot station (para 1.56). Observe all
safety precautions.

On pilot center circuit breaker panel, open
FIRE EXTGH PLT, CPG, and APU circuit break-
ers.

Install shorting wire (1) on cartridge (2).

(1) Cut 4 INCH length of lockwire. Use wire
(item 226, App F).

(2) Wrap one end of wire around terminal (3).
Wrap other end of wire around terminal (4).

Install shorting wire (5) on cartridge (6).

(1) Cut 4 INCH length of lockwire. Use wire
(item 226, App F).

(2) Wrap one end of wire around terminal (7).
Wrap other end of wire around terminal (8).

Install shorting wire (9) on cartridge (10).

(1) Cut 4 INCH length of lockwire. Use wire
(item 226, App F).

(2) Wrap one end of wire around terminal (11).
Wrap other end of wire around terminal (12).

GO TO NEXT PAGE
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12.38. PRIMARY AND RESERVE FIRE EXTINGUISHER REMOVAL - continued

f. Detach primary connector (E100)P1 (13) from
receptacle J757 (14) and/or detach reserve
connector (E100)P1 (13) from receptacle
J758 (14).

g. Remove tube (15) from two-way check valve
(16).

(1) Hold check valve (16). Use open end wrench.
(2) Remove nut (17). Use open end wrench.
h. Remove tube (15) from swivel (18).
(1) Remove nut (19). Use crowfoot.
(2) Remove tube (15).

i. Remove tube (20) from two-way check valve
(21).

(1) Hold check valve (21). Use open end wrench.
(2) Remove nut (22). Use open end wrench.

j. Remove tube (20) from swivel (23).

(1) Remove nut (24). Use crowfoot.

(2) Remove tube (20).

GO TO NEXT PAGE
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12.38. PRIMARY AND RESERVE FIRE EXTINGUISHER REMOVAL - continued

k. Remove tube (25) from two-way check valve
(26).

(1) Hold check valve (26). Use open end wrench.
(2) Remove nut (27). Use crowfoot.

I. Remove tube (25) from swivel (28).

(1) Remove nut (29). Use crowfoot.

(2) Remove tube (25).

m. Remove tube (30) from thermal relief valve
(31).

(1) Hold relief valve (31).

(2) Remove nut (32).

n. Remove fire extinguisher (33) from bracket = AV | 36 /
£ y L \oB)) >
(34). 9'3 35 | ﬁ w4 N
- =t
(1) Remove two nuts (35) from two clamps (36). \ w}:,‘%
(2) Remove extinguisher (33). \ 5=
(3) Install two nuts (35) on clamps (36). . \_‘m‘
8!
12.38.4. Cleaning @\\
‘ ‘% NT—77/)
a. Wipe removed and attaching parts with a e M04-995-7

clean rag.

b. Clean vertical outlet ports of stop check
valves.

(1) Use a swab and water to clean vertical outlet
ports. Use Disposable applicator (item 29A,

App F).
NOTE

Use of compressed air to expidite drying
time is permitted.

(2) Allow to air dry.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.38. PRIMARY AND RESERVE FIRE EXTINGUISHER REMOVAL - continued

# & = S

(3) Apply corrosion preventive compound to in-
side of vertical outlet ports. Use corrosion
preventive compound (item 63A, App F).

(4) Allow to air dry.

(5) Wipe with a clean cloth. Use cloth (item 52,
App F).

12.38.5. Inspection

a. Check fire extinguisher mounting brackets
and clamps for cracks :

b. Check removed and attaching parts for corro-
sion (para 1.49).

dents, nicks, chafing, wear and corrosion

c. Check fire extinguisher tubes for cracks,
para 12.33).

END OF TASK

12-122.2 Change 7
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12.39.

PRIMARY AND RESERVE FIRE EXTINGUISHER INSTALLATION

12.39.1. Description

This task covers: Installation.

12.39.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

1 x 3/8-inch drive open end socket wrench crowfoot
attachment (item 93, App H)

0.0 - 10.0-pound weighing scale (item 272, App H)

15-inch adjustable wrench (item 406, App H)

1 1/16 & 1 1/4-inch open end wrench (item 416, App H)

1 & 1 1/8-inch open end wrench (item 417, App H)

30 - 150 inch-pound 1/4-inch drive click type torque
wrench (item 435, App H)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition

1.57 Helicopter safed

| WARNING I

Each actuator stud must be wired to
ground stud to prevent accidental dis-

charge of fire extinguishers. These ex-
tinguishers are filled with a dangerous

chemical. All personnel must wear
safety goggles when installing extin-

guishers. If extinguisher discharges, it

can burn eyes and skin. Wash chemi-
cal off skin with water and seek medi-
cal aid.

NOTE

This task is typical for primary or reserve
fire extinguishers.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.39. PRIMARY AND RESERVE FIRE EXTINGUISHER INSTALLATION - continued

a. Weigh fire extinguisher.

(1) Weight should be 5.93 to 6.03 POUNDS.
Use scale.

(2) If weight is not within limits, replace fire extin-
guisher.

b. Install fire extinguisher (1) on bracket (2).
Torque two nuts (3) to 50 INCH-POUNDS.

(1) Position extinguisher (1) on bracket (2).
(2) Install two nuts (3) on two clamps (4).

(3) Torque two nuts (3) to 50 INCH-POUNDS.
Use torque wrench.

c. Install tube (5) on thermal relief valve (6).
(1) Hold relief valve (6). Install nut (7).

d. Install tube (8) on swivel (9).
(1) Hold swivel (9). Use adjustable wrench.
(2) Install nut (10). Use crowfoot.

e. Install tube (8) on two-way check valve (11).

(1) Hold check valve (11). Use open end wrench.

(2) Install nut (12). Use crowfoot.

GO TO NEXT PAGE

M04-996-2

6

M04-996-3

Change 7
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PRIMARY AND RESERVE FIRE EXTINGUISHER INSTALLATION

TM 1-1520-238-23

12.39.

M04-996-4
M04-996-5

=0

2 S e

b
®

IR !@v >
ﬁ\tmu&\k )
) RS
L

(1) Hold check valve (14). Use open end wrench.
(1) Hold swivel (16). Use adjustable wrench.

(1) Hold check valve (19). Use open end wrench.
(2) Install nut (20). Use open end wrench.

(1) Hold swivel (21). Use adjustable wrench.

(2) Install nut (15). Use crowfoot.
(2) Install nut (17). Use crowfoot.

f. Install tube (13) on two-way check valve (14).
(2) Install nut (22). Use crowfoot.

g. Install tube (13) on swivel (16).
h. Install tube (18) on two-way check valve (19).

i. Install tube (18) on swivel (21).

GO TO NEXT PAGE

Change 7
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12.39. PRIMARY AND RESERVE FIRE EXTINGUISHER INSTALLATION - continued

j. Attach primary connector (E100)P1 (23) to re-
ceptacle J757 (24) and/or attach reserve con-
nector (E100)P1 (23) to receptacle J758 (24).

M04-996-6

k. Remove shorting wire (25) from terminals (26)
and (27).

M04-996-7

I. Remove shorting wire (28) from terminals (29)
and (30).

m. Remove shorting wire (31) from terminals (32)
and (33).

n. Inspect (QA).

0. Perform fire extinguishers maintenance op-
erational check (TM 1-1520-238-T).

p. Install ENCU, if removed [(para 13.3).

M04-996-8
CAUTION
32
. ) \ \ 31
Ensure there is no chafing between the
ENCU and the fire extinguisher tubing
[para 12.33). Failure to do so could cause
a malfunction of the ECS or fire extin- s
guishing systems. 33
g. Secure access doors T250L, T250R, T290L,
T290R, and L325 (para 2.2). _—
[
END OF TASK [ M04-996-9

Change 7 12-127
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12.40. FIRE EXTINGUISHER CARTRIDGE REMOVAL/INSTALLATION

12.40.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.40.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)
Light duty laboratory apron (item 27, App H)

15/16 x 3/8-inch drive open end box socket wrench

crowfoot attachment (item 80, App H)
Industrial faceshield (item 129, App H)
Chemical protective gloves (item 154, App H)

1 1/16 & 1 1/4-inch open end wrench (item 416, App H)
30 - 150 inch-pound 3/8-inch drive click type torque

wrench (item 441, App H)

Personnel Required:

67R

Attack Helicopter Repairer

67R3F Attack Helicopter Repairer/Technical

Inspector

Equipment Conditions:

Materials/Parts: Ref Condition
Packing 1.57 Helicopter safed
Petrolatum (item 138, App F) 12.38 Primary and/or reserve fire extinguisher re-
Wire (item 226, App F) moved
NOTE
This task is typical for engine No. 1, en-
gine No. 2, and APU fire extinguisher car-
tridges.
ENGINE
NO. 2
[w] F@] CARTRIDGE
ENGINE
NO. 1
CARTRIDGE
| WARNING I

® Each actuator stud must be wired to

ground stud to prevent accidental
explosion of cartridge. All person-
nel must wear safety goggles when
removing and installing cartridges.
Accidental explosion could cause
injury to personnel. If injury occurs,
seek medical aid.

®* Do not loosen sensor housing or
container. Container could dis-
charge and injure personnel. If inju-
ry occurs, seek medical aid.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.40. FIRE EXTINGUISHER CARTRIDGE REMOVAL/INSTALLATION - continued

12.40.3. Removal

a. Remove wire (1) from ground stud (2).
(1) Identify wire (1) attached to ground stud (2).
(2) Remove shorting wire (3) from stud (2).
(3) Remove screw (4) and washer (5).

(4) Remove wire (1) from stud (2).

M04-997-2

b. Install shorting wire (3) on stud (2).

(1) Install screw (4), washer (5), and wire (3) on
stud (2).

c. Remove wire (6) from actuation terminal (7).

(1) Identify wire (6) attached to actuation terminal

).

(2) Remove shorting wire (3) from terminal (7).

(3) Remove nut (8) and wire (6) from terminal (7). 8 M04-997-3

d. Install shorting wire (3) on terminal (7).

(1) Wrap end of shorting wire (3) around terminal

@).

(2) Install nut (8) on terminal (7).

GO TO NEXT PAGE
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12.40.

FIRE EXTINGUISHER CARTRIDGE REMOVAL/INSTALLATION - continued

CAUTION

Damage to sensor housing wires may oc-
cur if wrench is not fitted properly on
wrench flats.

e. Remove cartridge (9) from sensor housing
(10).

1)

)

®3)

(4)

12.40.4.

Remove lockwire from cartridge (9) and sen-
sor housing (10).

Hold sensor housing (10). Use open end
wrench.

Remove cartridge (9), and shim(s) (9.1) (if
installed).

Remove and discard packing (11).

Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.40.5.

Inspection

a. Check cartridge for nicks, scratches, or

cracks [(para 12.33).

b. Check terminals and cartridge for stripped or
damaged threads [(para 12.33).

c. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.40. FIRE EXTINGUISHER CARTRIDGE REMOVAL/INSTALLATION — continued

12.40.6. Installation

a. Install shorting wire (3) on cartridge (9), if not
installed, before handling.

(1) Cut a 4 INCH length of lockwire. Use wire
(item 226, App F).

(2) Wrap one end of wire (3) around screw (4).

(3) Wrap other end of wire (3) around terminal

).

CAUTION

Damage to sensor housing wires may oc-
cur if wrench is not fitted properly on
wrench flats.

b. Install cartridge (9) on sensor housing (10).
Torque cartridge (9) to 100 INCH-POUNDS.

(1) Lubricate new packing (11). Use petrolatum
(item 138, App F).

(2) Install packing (11) on cartridge (9).
(3) Install shim(s) (9.1) (if removed).
(4) Install cartridge (9) on sensor housing (10).

(5) Hold sensor housing (10). Use open end
wrench.

(6) Torque cartridge (9) to 100 INCH-POUNDS.
Use crowfoot and torque wrench.

GO TO NEXT PAGE

M04-997-5

M04-997-6A
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TM 1-1520-238-23

12.40. FIRE EXTINGUISHER CARTRIDGE REMOVAL/INSTALLATION — continued

c. Ensurethestud is free of obstructions. If stud
is not free of obstructions, remove the car- ENGINE
tridge and add or remove shims as necessary NO. 2

to ensure stud is free of obstructions. E“g'ﬁ‘E CARTRIDGE

CARTRIDGE

NOTE
A maximum of three shims (if required)
are allowed under cartridge to ensure
position of ground stud.

d. Deleted.

e. Deleted.

B f Deleted. M04-997-9

g. Lockwire cartridge (9) to housing (10). Use
wire (item 226, App F).

GO TO NEXT PAGE M04-997-10
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12.40.

FIRE EXTINGUISHER CARTRIDGE REMOVAL/INSTALLATION - continued

h.

NOTE
Some cartridges are fitted with two sizes
of terminals: the ground terminal with a
no. 8 stud and the actuation terminal with
a no. 6 stud. In this case the actuation
wire lug should be replaced with a no. 6
wire lug. If both studs are the same size,
attach wires as removed.
Install wire (1) on ground stud (2).

(1) Remove screw (4), washer (5), and shorting
wire (3) from stud (2).

(2) Install screw (4), washer (5), and wire (1) on
stud (2).

(3) Wrap shorting wire (3) around screw (4).

Install wire (6) on actuation terminal (7).

(1) Remove nut (8) from terminal (7).

(2) Remove shorting wire (5) from terminal (7).
(3) Install wire (6) on terminal (7).

(4) Install nut (8) on terminal (7).

(5) Wrap shorting wire (1) around terminal (7).
Inspect (QA).

Install primary and/or reserve fire extinguish-

er [(para 12.39).

END OF TASK

M04-997-7

M04-997-8
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12.41.

FIRE EXTINGUISHER ELECTRONIC MODULE REPLACEMENT

12.41.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.41.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)
Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Adjustable air filtering respirator (item 262, App H)

Materials/Parts:
Adhesive (item 3, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 55-1500-323-24

Equipment Conditions:

Ref Condition

1.57 Helicopter safed

12.38 Primary and/or reserve fire extinguisher re-
moved

NOTE

This task is typical for primary or reserve
fire extinguishers.

12.41.3. Removal

a. ldentify and depin wires (1) from electronic
module (2) (TM 55-1500-323-24).

b. Remove and discard module (2) from fire ex-
tinguisher (3).

12.41.4. Cleaning

a. Clean adhesive from fire extinguisher  (para
1.47).

12.41.5. Inspection

a. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE

M04-5060-1
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12.41. FIRE EXTINGUISHER ELECTRONIC MODULE REPLACEMENT - continued

12.41.6. Installation

NS

a. Install module (2) on fire extinguisher (3).

(1) Apply adhesive to module (2) and fire extin-
guisher (3). Use adhesive (item 3, App F).

(2) Position module (2) on fire extinguisher (3).

(3) Clean excess adhesive from fire extinguisher

@A).

(4) Allow adhesive to dry 24 HOURS at ambient
temperature.

b. Pin identified wires (1) in module (2)
(TM 55-1500-323-24).

c. Inspect (QA).

d. Install primary and/or reserve fire extinguish-
er (para 12.39).

END OF TASK

12-134
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12.42. FIRE EXTINGUISHER STOP CHECK VALVE REPLACEMENT

12.42.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.42.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

11/16 & 1 1/4-inch open end wrench (item 416, App H)

1 & 1 1/8-inch open end wrench (item 417, App H)
Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Industrial goggles (item 156, App H)

Adjustable air filtering respirator (item 262, App H)

Materials/Parts:

Brush (item 36, App F)

Cloth (item 52, App F)

Corrosion preventive compound (item 63A, App F)
Corrosion removing compound (item 64B, App F)

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.2 Access doors T250L, T250R, T290L,

T290R, and L325 opened
13.17 Air duct No. 1 removed (if required)

NOTE
This task is typical for No. 1 engine, No. 2
engine, or APU fire extinguishing stop
check valves.

12.42.3. Removal

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot center circuit breaker panel, open

FIRE EXTGH PLT, CPG, and APU circuit break-
ers.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.42. FIRE EXTINGUISHER STOP CHECK VALVE REPLACEMENT - continued

c. Remove tube (1) from check valve (2).
(1) Hold check valve (2). Use open end wrench.
(2) Remove nut (3). Use open end wrench.

d. Remove tube (1) from swivel (4).

(1) Remove nut (5). Use open end wrench.

(2) Remove tube (1).

M04-993-3
e. Remove tubes (6) and (7) from check valve (2).
(1) Hold check valve (2). Use open end wrench. 6
(2) Remove nuts (8) and (9). Use open end
wrench.
(3) Remove and discard check valve (2). g
7
M04-993-4

GO TO NEXT PAGE

12-136



TM 1-1520-238-23

12.42. FIRE EXTINGUISHER STOP CHECK VALVE REPLACEMENT

12.42.4. Cleaning

a. Wipe removed and attaching parts with a clean rag.

=

b. Clean fire extinguisher stop check valves.

(1) Submerse the two way check valve in acetone long enough to remove any old corrosion preventive
compound. If required, use a soft brush to remove any corrosion preventive compound.

(2) Agitate valve while still submerged in fluid to help remove corrosion or residue of evaporation.

(3) If required use a soft brush to help remove corrosion or evidence of evaporation. Use brush (item 36,
App F).

(4) Flush valve with clean water.
NOTE
Use of compressed air to expidite drying time is permitted.
(5) Allow to air dry for 20 minutes.
(6) Inspect (QA).
(7) Apply corrosion preventive compound. Use corrosion preventive compound (item 63A, App F).

(@) Cap one end of the valve and fill with corrosion preventive compound. Use corrosion preventive
compound (item 63A, App F).

(b) Rotate valve to insure interior surfaces are coated.
(c) Cap other ports and rotate to insure all interior surfaces are coated.
(d) Remove caps and drain excess corrosion preventive compound.
(e) Allow to air dry for a minimum of 20 minutes.
(8) Wipe exterior with a clean cloth. Use cloth (item 52, App F).
12.42.5. Inspection
a. Check valve and nuts for stripped or damaged threads[(para 12.33).

b. Check removed and attaching parts for corrosion (para 1.49).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.42. FIRE EXTINGUISHER STOP CHECK VALVE REPLACEMENT - continued

12.42.6. Installation

a. Install new check valve (2) on tubes (6) and

().
(1) Hold check valve (2). Use open end wrench.
(2) Install nut (8) and (9). Use open end wrench.

b. Install tube (1) on check valve (2) and swivel

4).
(1) Hold check valve (2). Use open end wrench.

(2) Install nut (3) on check valve (2). Use open
end wrench.

(3) Install nut (5) on swivel (4). Use open end
wrench.

c. Inspect (QA).

d. If removed, install air duct No. 1 [para 13.17).

e. Secure access doors T250L, T250R, T290L,
T290R, and L325 (para 2.2).

END OF TASK

12-136.2 Change 7
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12.43. NO. 1 ENGINE FIRE EXTINGUISHER FITTING REPLACEMENT

12.43.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.43.2. Initial Setup

Tools: Equipment Conditions:
Aircraft mechanic’s tool kit (item 376, App H) Ref Condition
1 x 3/8-inch drive open end socket wrench crowfoot .
attachment (item 93, App H) 1.57 Helicopter safed
' 2.2 Access doors T250L, T250R, T290L,

11/16 & 1 1/4-inch open end wrench (item 416, App H)

1 & 1 1/8-inch open end wrench (item 417, App H)

150 - 750 inch-pound 3/8-inch drive click type torque
wrench (item 442, App H)

T290R, L325, and LN1 opened

Personnel Required:

67R Attack Helicopter Repairer
One person to assist
67R3F Attack Helicopter Repairer/Technical
Inspector

12.43.3. Removal

a. Remove fire extinguisher tube (1).

(1) Hold check valve (2). Remove nut (3). Use
open end wrench and crowfoot.

(2) Hold nipple (4). Remove nut (5). Use open
end wrench and crowfoot.

b. Remove fire extinguisher fitting (6) from fire
wall (7).

(1) Hold three screws (8).

(2) Have one person remove three nuts (9) and
washers (10).

c. Remove nipple (4) from fitting (6).

(1) Hold nut (11). Remove nipple (4). Use open
end wrench and crowfoot.

(2) Discard fitting (6).

) M04-3682-

GO TO NEXT PAGE
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TM 1-1520-238-23

12.43. NO. 1 ENGINE FIRE EXTINGUISHER FITTING REPLACEMENT - continued

12.43.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.43.5. Inspection

a. Check removed and attaching parts for
stripped or damaged threads [(para 12.33).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.43.6. Installation

a. Install nipple (4) on new fitting (6).  Torque nut
(11) to 345 INCH-POUNDS.

(1) Install and hold nipple (4). Use open end
wrench. 1

(2) Torque nut (11) to 345 INCH-POUNDS. Use
crowfoot and torque wrench.

b. Install fitting (6) on fire wall (7). 2

(1) Position fitting (6) on fire wall (7). at M04-3682-3

(2) Install and hold three screws (8).

(3) Have one person install three washers (10)
and nuts (9).

c. Install tube (1).

(1) Install nut (3) and nut (5) finger tight on check
valve (2) and nipple (4).

(2) Hold nipple (4). Tighten nut (5). Use open end
wrench and crowfoot.

(3) Hold valve (2). Tighten nut (3). Use open end
wrench and crowfoot.

d. Inspect (QA).

e. Secure access doors T250L, T250R, T290L,
T290R, L325, and LN1 (para 2.2).

END OF TASK
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12.44,

NO. 2 ENGINE FIRE EXTINGUISHER FITTING REPLACEMENT

12.44.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.44.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

1 x 3/8-inch drive open end socket wrench crowfoot
attachment (item 93, App H)

150 - 750 inch-pound 3/8-inch drive click type torque
wrench (item 442, App H)

Personnel Required:

67R Attack Helicopter Repairer
One person to assist
67R3F Attack Helicopter Repairer/Technical
Inspector

Equipment Conditions:

Ref Condition

1.57 Helicopter safed

2.2 Access doors T250L, T250R, T290L,
T290R, L325, and RN1 opened

15.41 APU enclosure upper center cover and up-

per forward panel removed

12.44.3. Removal

a. Remove fire extinguisher fitting (1) from fire
wall (2).

(1) Hold elbow (3). Remove nut (4). Use
crowfoot.

(2) Hold three screws (5).

(3) Have one person remove three nuts (6) and
washers (7).

(4) Remove and discard fitting (1).

GO TO NEXT PAGE

12-140
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TM 1-1520-238-23

12.44. NO. 2 ENGINE FIRE EXTINGUISHER FITTING REPLACEMENT - continued

12.44.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.44.5. Inspection

a. Check removed and attaching parts for
stripped or damaged threads [(para 12.33).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.44.6. Installation

a. Install new fitting (1) on fire wall (2).  Torque nut
(4) to 345 INCH-POUNDS.

(1) Position fitting (1) on fire wall (2).
(2) Install and hold three screws (5).

(3) Have one person install three washers (7)
and nuts (6).

(4) Hold elbow (3).

M04-3722-3

(5) Torque nut (4) to 345 INCH-POUNDS. Use
crowfoot and torque wrench.

b. Inspect (QA).

c. Install APU enclosure upper center cover and
upper forward panel |(para 15.42).

d. Secure access doors T250L, T250R, T290L,
T290R, L325, and RN1 (para 2.2).

END OF TASK
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12.45. THERMAL DISCHARGE INDICATOR REPLACEMENT

12.45.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.45.2. Initial Setup
Tools:

Aircraft mechanic’s tool kit (item 376, App H)

Materials/Parts:

Gasket
Packing

Personnel Required:

67R Attack Helicopter Repairer
67R3F Attack Helicopter Repairer/Technical
Inspector

Equipment Conditions:

Ref Condition

1.57 Helicopter safed

12.45.3. Removal

a. Remove thermal discharge disk indicator (1)
from indicator housing (2).

(1) Remove snap ring (3) and gasket (4) from
housing (2).

(2) Remove and discard indicator (1) and pack-
ing (5).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.45. THERMAL DISCHARGE INDICATOR REPLACEMENT - continued

12.45.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.45.5. Inspection

a. Check indicator housing for nicks, cracks, or

scratches [(para 12.33).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.45.6. Installation
a. Install new indicator (1) in housing (2).
(1) Install new packing (5) in housing (2).

(2) Install indicator (1) in housing (2), with glossy
side facing outboard.

(3) Install gasket (4) and snap ring (3) in housing
(2).

b. Inspect (QA).

END OF TASK

@
M04-992-3
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SECTION IV. ANTI-ICE/DE-ICE SYSTEM MAINTENANCE

12.46. ANTI-ICE/DE-ICE SYSTEM INSPECTION

12.46.1. Description

This task covers: Inspection.

12.46.2. Initial Setup
Tools: References:

Aircraft mechanic’s tool kit (item 376, App H) TM 55-1500-323-24

Personnel Required:

67R

Equipment Conditions:

Attack Helicopter Repairer Ref Condition
67R3F Attack Helicopter Repairer/Technical - -
Inspector 1.57 Helicopter safed

12.46.3. Inspection

a.

Check anti-ice panels for illegible lettering, damaged indicator lights, and loose knobs or switches.
None allowed.

Check components for nicks, dents, scratches, and gouges.

(1) Minor scratches without burrs or raised material that does not penetrate through protective finish are
acceptable.

(2) Nicks and gouges that exceed 0.040 INCH or 10 percent of material thickness are not allowed.

Check components for cracks.  None allowed.

. Check components for corrosion  (para 1.49).

Check general mounting hardware for cracks, gouges, nicks, scratches, chafing, damage, rounded
flats, and stripped or damaged threads.  Replace damaged hardware.

Check connectors for loose or bent pins, loose wires, and stripped or damaged threads
(TM 55-1500-323-24).

g. Check connectors for smooth operation and positive locking action (TM 55-1500-323-24).
h. Check wire harness for cuts, nicks, chafing, fraying, and security of installation (TM 55-1500-323-24).
END OF TASK
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12.47. PILOT ANTI-ICE PANEL ASSEMBLY REMOVAL/INSTALLATION

12.47.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.47.2. Initial Setup
Tools: References:

Electrical tool kit (item 378, App H) TM 1-1520-238-T

Personnel Required: Equipment Conditions:

68X Armament/Electrical System Repairer Ref Condition
68X3F Armament/Electrical System Repairer/ — -
Technical Inspector 1.57 Helicopter safed
12.47.3. Removal — PILOTSTATION | —,

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot forward circuit breaker panel, open
AIR DATA AC circuit breaker.

c. On pilot center circuit breaker panel, open PI-
TOT HT and LT PRI circuit breakers.

d. On pilot aft circuit breaker panel, open ECS // M04-946-1
WSHLD WPR, CANOPY ANTI-ICE CONTR,
ENG ANTI-ICE, and BLADE DE-ICE circuit
breakers.

e. Remove pilot ANTI-ICE panel (1) from console

.
(1) Unlock four turnlock fasteners (3).
(2) Remove panel (1) from console (2).

(3) Detach connector P178 (4) from receptacle
(A135)J1 (5).

GO TO NEXT PAGE
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12.47. PILOT ANTI-ICE PANEL ASSEMBLY REMOVAL/INSTALLATION - continued

12.47.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.47.5. Inspection
a. Check panel for illegible lettering, damaged
indicator lights, and loose knobs or switches

para 12.46).

b. Check panel for nicks, dents, and cracks  [para
[12.46).

c. Check connectors for loose or bent pins, and
loose or chafed wires [(para 12.46).

d. Check removed and attaching parts for corro-
sion (para 1.49).

12.47.6. Installation

a. Install panel (1) on console (2).

(1) Attach connector P178 (4) to receptacle
(A135)J1 (5).

(2) Install panel (1) on console (2).
(3) Lock four turnlock fasteners (3).

b. Inspect (QA).

c. Perform pitot anti-ice, rotor blades de-ice,
windshield wipers, and canopy defog and

anti-ice maintenance operational checks
(TM 1-1520-238-T).

M04-946-4

END OF TASK
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12.48. PILOT ANTI-ICE PANEL LIGHT INDICATING PANEL REMOVAL/INSTALLATION

12.48.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.48.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 1-1520-238-T

Equipment Conditions:
Ref Condition
1.57 Helicopter safed

NOTE

This task can be performed on helicopter
or off helicopter.

GO TO NEXT PAGE

PILOT STATION
/-/)

M04-1829-1
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12.48.

PILOT ANTI-ICE PANEL LIGHT INDICATING PANEL REMOVAL/INSTALLATION - continued

12.48.3. Removal
a. Remove knob (1) from switch shaft (2).
(1) Loosen two screws (3).
(2) Remove knob (1).
b. Remove knob (4) from switch shaft (5).
(1) Loosen two screws (6).
(2) Remove knob (4).
c. Remove light indicating panel (7) from sup-
port panel (8).
(1) Remove five screws (9).
(2) Remove panel (7) from panel (8).
12.48.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.48.5. Inspection

a. Check panel for nicks, dents, and cracks

12.46).

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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12.48. PILOT ANTI-ICE PANEL LIGHT INDICATING PANEL REMOVAL/INSTALLATION - continued

12.48.6. Installation
a. Install panel (7) on panel (8).
(1) Position panel (7) on panel (8).

(2) Install five screws (9).

b. Install knob (4) on shaft (5).
(1) Position knob (4) on shaft (5).
(2) Tighten two screws (6).

c. Install knob (1) on shaft (2).
(1) Position knob (1) on shaft (2).
(2) Tighten two screws (3).

d. Inspect (QA).

e. Perform pilot edge-lights maintenance opera-
tional check (TM 1-1520-238-T).

END OF TASK
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12.49. PILOT ANTI-ICE PANEL SWITCH REPLACEMENT (AVIM)

12.49.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.49.2. Initial Setup
Tools:
Electrical tool kit (item 378, App H)

Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)

Adjustable air filtering respirator (item 262, App H)

Soldering gun (item 334, App H)

Materials/Parts:
Solder (item 189, App F)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 55-1500-323-24

Equipment Conditions:

Ref Condition
12.48 Pilot ANTI-ICE panel light indicating panel
removed

NOTE
This task is typical for switches on the
pilot ANTI-ICE panel. Switches differ in

number and placement of wires and
jumpers.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.49. PILOT ANTI-ICE PANEL SWITCH REPLACEMENT (AVIM) - continued

A & 8
| WARNING I

Soldering gun can cause severe burns
to personnel and start fires. Observe
all safety precautions when using

soldering gun. If injury occurs, seek 1 VIEW ROTATED
medical aid. Q
a. Desolder wires (1) from switch (2).
(1) Identify and desolder wires (1) from terminals
(3). Use soldering gun (TM 55-1500-323-24).
 M04-2705-2
b. Remove switch (2) from support panel (4).
(1) Remove nut (5) and lockwasher (6) from
switch (2).
(2) Remove switch (2) and lockring (7) from pan-
el (4). 2
M04-2705-3
c. Desolder wires (8) from switch (9) e N©] V|EW ROTATED
(1) Identify and desolder wires (8) from terminals .\ [@
(10). Use soldering gun K
(TM 55-1500-323-24). 8 ’
A ‘,,
7 —— —
\
9
M04-2705-4

GO TO NEXT PAGE
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12.49. PILOT ANTI-ICE PANEL SWITCH REPLACEMENT (AVIM) - continued

d. Remove switch (9) from panel (4).

(1) Remove nut (11) and lockwasher (12) from

switch (9).
(2) Remove switch (9) and lockring (13) from
panel (4).
VIEW ROTATED
M04-2705-5
e. Detach wires (14) and jumpers (15) from VIEW ROTATED
switch (16). j

(1) Identify wires (14) and jumpers (15).

(2) Remove screws (17), lockwashers (18), and
terminal lugs (19).

f. Remove switch (16) from panel (4).

(1) Remove nut (20) and lockwasher (21) from
switch (16).

(2) Remove switch (16) and lockring (22) from
panel (4).

22

12.49.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

M04-2705-7

12.49.5. Inspection
a. Check panel for nicks, dent, or cracks I(paral
b. Check switches for loose terminals, cracks, or
signs of overheating [(para 12.46).

c. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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12.49. PILOT ANTI-ICE PANEL SWITCH REPLACEMENT (AVIM) - continued

12.49.6. Installation
a. Install switch (2) on panel (4).

(1) Install switch (2) so tab (23) on lockring (7)
seats in locator hole (24).

(2) Install lockwasher (6) and nut (5) on switch
2).

AN = 8

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

b. Solder wires (1) to switch (2).
(1) Solder identified wires (1) to terminals (3).

Use solder (item 189, App F) and soldering
gun (TM 55-1500-323-24).

c. Install switch (9) on panel (4).

(1) Install switch (9) so tab (25) on lockring (13)
seats in locator hole (26).

(2) Install lockwasher (12) and nut (11) on switch
9).

GO TO NEXT PAGE

AN M04-2705-8

o M04-2705-10
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12.49. PILOT ANTI-ICE PANEL SWITCH REPLACEMENT (AVIM) - continued

d. Solder wires (8) to switch (9).
(1) Solder identified wires (8) to terminals (10).

Use solder (item 189, App F) and soldering
gun (TM 55-1500-323-24).

e. Install switch (16) on panel (4).

(1) Insert switch (16) so that tab (27) on lockring
(22) seats in locator hole (28).

(2) Install lockwasher (21) and nut (20) on switch
(16).

f. Attach wires (14) and jumpers (15) to switch
(16).

(1) Position identified wires (14) and jumpers
(15) on switch (16).

(2) Install screws (17), lockwashers (18), and ter-
minal lugs (19).

g. Inspect (QA).

h. Install pilot ANTI-ICE panel light indicating

panel [(para 12.48).

END OF TASK
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12.50. PILOT ANTI-ICE PANEL RECEPTACLE REPLACEMENT

12.50.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.50.2. Initial Setup

Tools: Personnel Required:

Electrical tool kit (item 378, App H) 68X Armament/Electrical System Repairer
Light duty laboratory apron (item 27, App H) 68X3F Armament/Electrical System Repairer/
Chemical protective gloves (item 154, App H) Technical Inspector

Adjustable air filtering respirator (item 262, App H)
References:

B T™ 1-1500-204-23
TM 55-1500-323-24

Equipment Conditions:

Ref Condition
Materials/Parts: 12.48 Pilot ANTI-ICE panel light indicating panel
Sealing compound (item 169, App F) removed

M04-1839-1

GO TO NEXT PAGE
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B 12.50.

PILOT ANTI-ICE PANEL RECEPTACLE REPLACEMENT - continued

12.50.3. Removal

a.

Remove backshell (1) from receptacle
(A135)J1 (2).

(1) Remove backshell (1).

(2) Slide backshell (1) over wires (3) so back of
receptacle (2) is accessible.

Remove receptacle (2) from connector brack-
et (4).

(1) Remove four screws (5), washers (6), and
nuts (7).

Identify and depin wires (3) from receptacle
(2) (TM 55-1500-323-24).

Remove and discard receptacle (2).
NOTE
To remove connector bracket or posts, go

to step e. If removal not required, go to
[paragraph 12.50.4]

Remove bracket (4) from three posts (8).

(1) Remove three screws (9), lockwashers (10),
and washers (11) from posts (8).

(2) Remove bracket (4).

GO TO NEXT PAGE
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TM 1-1520-238-23

I 12.50. PILOT ANTI-ICE PANEL RECEPTACLE REPLACEMENT - continued

f. Remove three posts (8) from panel (12).
(1) Remove three screws (13) from posts (8).
(2) Remove posts (8).
12.50.4. Cleaning

a. Clean sealing compound from removed parts
(para 1.47).

b. Wipe removed and attaching parts with a
clean rag.

12.50.5. Inspection

a. Check wires for cuts, nicks, fraying, or chaf-
ing [para 12.46).

b. Check removed and attaching parts for corro-
sion (para 1.49).

c. Check removed and attaching parts for cracks
(TM 1-1500-204-23).

M04-1839-4A

12.50.6. Installation

# & & (S

NOTE

If connector bracket or posts were re-
moved, go to step a. If bracket and posts
were not removed, go to step d.

a. Install three posts (8) on panel (12).

(1) Apply sealing compound on three screws
(13). Use sealing compound (item 169,

App F).

(2) Install three screws (13) through panel (12)
into posts (8).

GO TO NEXT PAGE
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I 12.50. PILOT ANTI-ICE PANEL RECEPTACLE REPLACEMENT - continued

b. Install bracket (4) on three posts (8).

(1) Apply sealing compound on three screws (9).
Use sealing compound (item 169, App F).

(2) Install three screws (9) through lockwashers
(10), washers (11), and bracket (4) into posts

(8).

c. Pin wires (3) in new receptacle (2).

(1) Route wires (3) through backshell (1) and
bracket (4).

(2) Pin identified wires (3) in receptacle (2)
(TM 55-1500-323-24).

(3) Install backshell (1) on receptacle (2).
d. Install receptacle (2) on bracket (4).

(1) Install four screws (5), washers (6), and nuts

(7).

e. Inspect (QA). M04-1839-3

f. Install pilot ANTI-ICE panel light indicating
panel |(para 12.48).

END OF TASK
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12.51.  PILOT ANTI-ICE PANEL LIGHT INDICATING PANEL RECEPTACLE REPLACEMENT
(AVIM)

12.51.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.51.2. Initial Setup

Tools: Equipment Conditions:
Electrical tool kit (item 378, App H) Ref Condition
12.48 Pilot ANTI-ICE panel light indicating panel

Personnel Required:
removed

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

M04-1840-1

GO TO NEXT PAGE
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12.51. PILOT ANTI-ICE PANEL LIGHT INDICATING PANEL RECEPTACLE REPLACEMENT
(AVIM) - continued

12.51.3. Removal

a. Detach wire (1) from terminal (2).

(1) Remove screw (3), washer (4), and terminal
lug (5).

b. Remove receptacle (6) from support panel (7).

(1) Remove nut (8), washer (9), and terminal lug
(10).

(2) Remove receptacle (6) from panel (7).
12.51.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.51.5. Inspection

a. Check for loose or frayed wires on terminal

lugs [(para 12.46).

b. Check panel for nicks, dents, or cracks  [(paral
[12.46).

c. Check switches for loose terminals, cracks,

and signs of overheating [(para 12.46).

d. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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12.51. PILOT ANTI-ICE PANEL LIGHT INDICATING PANEL RECEPTACLE REPLACEMENT
(AVIM) - continued

12.51.6. Installation

a. Install receptacle (6) on panel (7).

(1) Install receptacle (6) through opening in front
of support panel (7) so that tab (11) alines
with notch (12).

(2) Install terminal lug (10), washer (9), and nut

@8).

b. Attach wire (1) to terminal (2).

(1) Position terminal lug (5) on terminal (2).
(2) Install screw (3) and washer (4).
c. Inspect (QA).

d. Install pilot ANTI-ICE panel light indicating
panel [(para 12.48).

END OF TASK

12-161



TM 1-1520-238-23

12.52. PILOT ANTI-ICE PANEL INDICATOR SWITCH REPLACEMENT (AVIM)

12.52.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.52.2. Initial Setup

Tools:

Electrical tool kit (item 378, App H)

Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Adjustable air filtering respirator (item 262, App H)
Soldering gun (item 334, App H)

Materials/Parts:
Solder (item 189, App F)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 55-1500-323-24

Equipment Conditions:

Ref Condition
12.48 Pilot ANTI-ICE panel light indicating panel
removed

NOTE

This task is typical for either indicator
switch, DS1 or DS2.

GO TO NEXT PAGE
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12.52. PILOT ANTI-ICE PANEL INDICATOR SWITCH REPLACEMENT (AVIM) - continued

12.52.3. Removal

AN = 8

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

a. Desolder wires (1) from indicator switch (2).

(1) Identify and desolder wires (1) from terminals
(3). Use soldering gun (TM 55-1500-323-24).

b. Remove switch (2) from panel (4).
(1) Remove and move lens (5) to one side.

(2) Loosen two screws (6).

(3) Hold spacer (7). Remove sleeve (8) from
switch (2).

(4) Remove switch (2) from panel (4).

GO TO NEXT PAGE
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12.52. PILOT ANTI-ICE PANEL INDICATOR SWITCH REPLACEMENT (AVIM) - continued

12.52.4. Cleaning
a. Wipe attaching parts with a clean rag.

12.52.5. Inspection

a. Check panel for nicks, dents, or cracks [(paral
[12.46).

b. Check switches for loose terminals, cracks,
and signs of overheating [(para 12.46).

c. Check attaching parts for corrosion (para
1.49).

12.52.6. Installation

a. Install new switch (2) on panel (4).
(1) Place spacer (7) on switch (2).
(2) Install switch (2) through opening in panel (4).
(3) Position sleeve (8) on switch (2).
(4) Tighten two screws (6).

(5) Install lens (5).

M04-1841-5

GO TO NEXT PAGE
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12.52. PILOT ANTI-ICE PANEL INDICATOR SWITCH REPLACEMENT (AVIM) - continued
=
AN =] (Sl
| WARNING I

Soldering gun can cause severe burns
to personnel and start fires. Observe

all safety precautions when using

soldering gun. If injury occurs, seek

medical aid.

b. Solder wires (1) to switch (2).
(1) Solder identified wires (1) to terminals (3).
Use soldering gun and solder (item 189,
App F) (TM 55-1500-323-24).
c. Inspect (QA).

d. Install pilot ANTI-ICE panel light indicating
panel [(para 12.48).

M04-1841-6

END OF TASK
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12.53.

CPG AUXILIARY PANEL ASSEMBLY REMOVAL/INSTALLATION

12.53.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.53.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 1-1520-238-T

Equipment Conditions:
Ref Condition
1.57 Helicopter safed

12.53.3. Removal

a. Enter pilot station
safety precautions.

(para 1.56). Observe all
b. On pilot forward circuit breaker panel, open
AIR DATA DC circuit breaker.

c. On pilot center circuit breaker panel, open LT
PRI circuit breaker.

d. On pilot aft circuit breaker panel, open ECS
CAB, WSHLD WPR, and CANOPY ANTI-ICE
CONTR circuit breakers.

e. Enter CPG station (para 1.56). Observe all
safety precautions.

f. Remove CPG auxiliary panel (1) from console

2).
(1) Unlock four turnlock fasteners (3).

(2) Remove panel (1) from console (2).

GO TO NEXT PAGE
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TM 1-1520-238-23

12.53. CPG AUXILIARY PANEL ASSEMBLY REMOVAL/INSTALLATION - continued

g. Detach connector P762 (5) from receptacle // 2
(A417)J1 (4). = 1 =
‘_ﬁj o 4
12.53.4. Cleanin 2 a <P [T
Cleaning &5 Q)II <o
. . . S 1718
a. Wipe removed and attaching parts with a 5 ‘LE/’ %_[4‘ @@
clean rag. < S @ \\V/}/ZE\ i}
. \U\’p.‘ “
12.53.5. Inspection e 3
8)
a. Check panel for nicks, dents, or cracks [(para {
b. Check connector for loose or bent pins  [paral
[12.46).
c. Check removed and attaching parts for corro-
sion (para 1.49).
12.53.6. Installation
a. Attach connector P762 (5) to receptacle [ — 9

(A417)31 (4).

b. Install panel (1) on console (2).
(1) Position panel (1) on console (2).
(2) Lock four turnlock fasteners (3).
c. Inspect (QA).
d. Perform ECS, windshield wipers, and canopy

defog and anti-ice maintenance operational
checks (TM 1-1520-238-T).

M04-2693-5

END OF TASK
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12.54. CPG AUXILIARY PANEL LIGHT INDICATING PANEL REMOVAL/INSTALLATION

12.54.1. Description

This task covers: Removal. Cleaning. Inspection. Installation.

12.54.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 1-1520-238-T

Equipment Conditions:
Ref Condition
1.57 Helicopter safed

GO TO NEXT PAGE
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12.54. CPG AUXILIARY PANEL LIGHT INDICATING PANEL REMOVAL/INSTALLATION - continued

12.54.3. Removal

a. Remove light indicating panel (1) from sup-
port panel (2).

(1) Remove four screws (3).
(2) Remove panel (1).
12.54.4. Cleaning

a. Wipe removed and attaching parts with a
clean rag.

12.54.5. Inspection

a. Check support panel for nicks, dents, or
cracks [(para 12.46).

b. Check removed and attaching parts for corro-
sion (para 1.49).

12.54.6. Installation
a. Install panel (1) on panel (2).
(1) Position panel (1) on panel (2).
(2) Install four screws (3).
b. Inspect (QA).

c. Perform CPG edge-lights maintenance opera-
tional check (TM 1-1520-238-T).

END OF TASK
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12.55. BLADE DE-ICE CONTROLLER REMOVAL/INSTALLATION

12.55.1. Description

This task covers:

Removal. Cleaning. Inspection. Installation.

12.55.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Light duty laboratory apron (item 27, App H)
Chemical protective gloves (item 154, App H)
Ohmmeter (item 218, App H)

Adjustable air filtering respirator (item 262, App H)

Materials/Parts:

Brush (item 34, App F)
Sealing compound (item 175, App F)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 55-1500-323-24

Equipment Conditions:

Ref Condition
1.57 Helicopter safed
2.2 Access panel R200 removed

12.55.3. Removal

a. Enter pilot station
safety precautions.

(para 1.56). Observe all

b. On pilot forward circuit breaker panel, open
AIR DATA AC circuit breaker.

c. On pilot center circuit breaker panel, open PI-
TOT HTR and LT PRI circuit breakers.

d. On pilot aft circuit breaker panel, open ECS
WSHLD WPR, CANOPY ANTI-ICE CONTR,
ENG ANTI-ICE, and BLADE DE-ICE circuit
breakers.

GO TO NEXT PAGE
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TM 1-1520-238-23

12.55. BLADE DE-ICE CONTROLLER REMOVAL/INSTALLATION - continued

e. Remove blade de-ice controller (1) from
transmission deck (2).

(1) Detach connector P791 (3) from receptacle
(A311)J1 (4).

(2) Detach connector P792 (5) from receptacle
(A311)J2 (6).

(3) Remove four screws (7) and washers (8).
(4) Remove controller (1).
12.55.4. Cleaning

a. Clean removed and attaching parts (para
1.47).

12.55.5. Inspection

a. Check mounting area of controller for cracks
para 12.46).

b. Check removed and attaching parts for corro-
sion (para 1.49).

GO TO NEXT PAGE
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12.55.

BLADE DE-ICE CONTROLLER REMOVAL/INSTALLATION - continued

12.55.6. Installation

a.

f.

Install controller (1) on transmission deck (2).

(1) Position controller (1) with receptacle
(A311)J1 (4) and receptacle (A311)J2 (6) fac-
ing outboard.

(2) Install four screws (7) and washers (8).

(3) Attach connector P791 (3) to receptacle
(A311)J1 (4).

(4) Attach connector P792 (5) to receptacle
(A311)J2 (6).

Perform electrical bond check on controller
(1) (TM 55-1500-323-24).

(1) Bond shall be 0.0025 OHM or less. Use
ohmmeter.

# & = S

Apply sealing compound around edges of
controller mating surfaces and screw heads.
Use sealing compound (item 175, App F) and
brush (item 34, App F).

Inspect (QA).
NOTE
If TB 1-1520-238-20-62 (Deactivation of
Main Rotor and Tail Rotor Blade De-ice
Capability) is complied with, do not per-
form step e. Go to step f.

Perform blade de-ice controller adjustment

(para 12.56).

Install access panel R200 (para 2.2).

END OF TASK
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TM 1-1520-238-23

12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT

12.56.1. Description

This task covers: Main Rotor Resistance Measurement. Tail Rotor Resistance Measurement. Adjustment Resist-
ance Determination. Calibration Module Adjustment.

12.56.2. Initial Setup
Tools:

Electrical tool kit (item 378, App H)

Test adapter (item 10, App H)

Multimeter (item 215, App H)

Ohmmeter (item 218, App H)

Temperature probe thermal resistor (item 261, App H)

Personnel Required:

68X Armament/Electrical System Repairer
68X3F Armament/Electrical System Repairer/
Technical Inspector

References:
TM 1-1520-238-T

Equipment Conditions:

Materials/Parts: Ref Condition
Wire (item 222, App F) 1.57 Helicopter safed
2.2 Access panel R200 removed
CAUTION

®* Temperature and resistance measurements are performed in a stable temperature environment
with blade temperature as close as possible to air temperature to ensure proper system calibration.
Ensure that blades are not heated or cooled by any energy source during this maintenance. Failure
to maintain stable blade temperature will cause an improper system adjustment.

® Do not operate blade de-ice system with rotor blade erosion strips installed. Failure to do so could

result in damage to rotor blades.

NOTE

® |f TB 1-1520-238-20-62 (Deactivation of Main Rotor and Tail Rotor Blade De-ice Capability) is

complied with, this task is not required.

® This task is not required if reinstalling the exact same controller or blade(s) in the exact same
location(s) as a result of performing other maintenance. If controller or blade(s) have been replaced,

perform this task.

® This task may be used to adjust one controller calibration module when changing one blade, or for
adjusting all calibration modules when changing controller.

® Main rotor blades are identified by the power distributor connector number (P1 = Blade 1; P2 =

Blade 2; etc.).

GO TO NEXT PAGE
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

12.56.3. Main Rotor Resistance Measurement

a. Enter pilot station (para 1.56). Observe all
safety precautions.

b. On pilot aft circuit breaker panel, open ECS
ICE DET, BLADE DE-ICE, and BLADE DE-ICE
CONTR circuit breakers.

c. Measure air and main rotor blade (1) tempera-

ture. \\

Y4
(1) Measure and record air temperature in de- \ A
grees Celsius. Use multimeter and probe. \’\@‘;\

(2) Measure and record rotor blade (1) surface R TA o S
temperature at upper leading edge (2) of \\’?(.’@» ) - A 2
blade root. Use multimeter and probe. Press Q ) == @ &&é@ &
probe on root fitting and wait until reading

stabilizes.
T M04-3159-1

(3) Repeat steps c.(1) and c.(2) if difference be-
tween blade (1) temperature and air tempera-
ture is greater than 2 °C.

(4) Record blade (1) temperature if value deter-
mined in step c.(3) is less than 2 °C. Use
nearest whole number.

d. Install calibration test adapter (3) on rotor
blade (1).

A
e
(1) Record rotor blade (1) serial number and de- /\\B\

ice power connector (4) number.

(2) Remove lockwire between de-ice power con- @%

\ T
Q\\ﬂwﬂ' : 4% 5
nector (4) and blade heater element recep- "f = DN A N 3
N

NS Y =S
tacle J1 (5). ) ) 2 %EP‘% 8
(3) Detach de-ice power connector (4) from =
blade heater element receptacle J1 (5). ' M04-3159-4

(4) Attach calibration test adapter (3) connector
P1 (6) to blade heater element receptacle J1

(5).

GO TO NEXT PAGE
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12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

e. Perform main blade heater element resistance
measurements.

(1) Measure and record resistance for five blade
heater elements between adapter test points
(7). Measure values to the nearest 10 MIL-
LIOHMS. Use ohmmeter.

Measure Between Test Points

TP1to TP5
TP2 to TP5
TP3to TP5
TP4 to TP5
TP6 to TP5

f. Remove calibration test adapter (3) from rotor
blade (1).

(1) Detach calibration test adapter (3) connector
P1 (6) from blade heater receptacle J1 (5).

(2) Attach de-ice power connector (4) to blade
heater receptacle J1 (5).

(3) Lockwire connector (4) and receptacle (5) to-
gether. Use wire (item 222, App F).

0. Repeat steps c. thru f. for each remaining
blade (1).

GO TO NEXT PAGE

™~
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

12.56.4. Tail Rotor Resistance Measurement

a. Measure air and tail rotor blade (9) tempera-
ture.

(1) Verify tail rotor heating connectors P999,
P1034, P1035, and P1036 (8) are attached
and lockwired to corresponding tail rotor
blades (9).

(2) Measure and record air temperature in de-
grees Celsius. Use multimeter and probe.

(3) Measure and record temperature of tail rotor
blade (9) at root fitting (10). Use multimeter
and probe. Press probe on root fitting (10)
and wait until reading stabilizes.

\

(4) Repeat steps a.(2) and a.(3) if difference be-
tween blade (9) temperature and air tempera-
ture is greater than 2 °C.

(5) Record blade (9) temperature if value deter-

=
mined in step a.(4) is less than 2 °C. Use « \ il &
nearest whole number. ————  —— " M04-3159-6

b. Detach connector P791 (11) from receptacle
(A311)J1 (12) on de-ice controller (13).

c. Attach connector P791 (11) to calibration test
adapter (3) receptacle J1 (14).

d. Perform tail blade heater element resistance
measurements.

(1) Measure and record resistance for tail rotor
heater elements between test points TP-G
(15) and TP-F (16) on calibration test adapter
(3). Measure value to nearest 10 milliohms.
Use ochmmeter.

N

e. Detach connector P791 (11) from calibration
test adapter (3) receptacle J1 (14).

f. Attach connector P791 (11) to receptacle

£
(A311)J1 (12) on de-ice controller (13). @/F

GO TO NEXT PAGE M04-3159-8
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12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

12.56.5. Adjustment Resistance Determination

a. Determine and record five adjustment resistance values for each main rotor blade (Table I).

(1) Read blade temperature and first heater element resistance recorded.

(2) Find page of Table I listing that heater resistance.

(3) Move up heater resistance column until horizontal with blade temperature.

(4) Record indicated main rotor adjustment resistance.

(5) Repeat steps a.(1) thru a.(4) for each heater element.

EXAMPLE
Blade
Temp. Main Rotor Adjustment Resistance (kiloohm)
(°C)
50. 0.66 0.68 0.70 0.73 0.75 0.77 0.79 0.81 0.83
49. 0.70 0.72 0.74 0.76 0.78 0.80 0.82 0.84 0.86
48. 0.73 0.75 0.77 0.79 0.81 0.83 0.85 0.87 0.89
47. 0.76 0.78 0.81 0.83 0.85 0.87 0.89 0.91 0.93
46. 0.80 0.82 0.84 0.86 0.88 0.90 o nor
45. 0.R? 0.85 0.87 0.89 0.91 ~ oo
14 0.91 0.93 ~or
0.96
1.08 1.60 1.62
1.4Y 1.51 1.5 1.59 1.61 1.64 1.66
2. 1.52 1.55 1.57 FRCT 1.63 1.65 1.67 1.69
24. 1.56 1.58 1.60 R 1.64 1.67 1.69 1.71 1.73
23. 1.60 1.62 1.64 1.66 1.68 1.70 1.72 1.74 1.76
22. 1.63 1.65 1.67 1.70 1.72 1.74 1.76 1.78 1.80
21. 1.67 1.69 1.71 1.73 1.75 1.77 1.79 1.82 1.84
20. 1.70 1.73 1.75 1.77 1.79 1.81 1.83 1.85 1.87
19. 1.74 1.76 1.78 1.80 1.83 1.85 1.87 1.89 1.91
18. 1.78 1.80 1.82 1.84 1.86 1.88 1.90 1.93 1.95
17. 1.81 1.83 1.86 1.88 1.90 1.92 1.94 1.96 1.98
1.85 1.87 1.89 1.94 1.96 1.98 2.00 2.02
é; — = el 1.95 1.97 1.99 2.01 2.04 2.06
. 1.92 1.95 1.97 \1'“ 2.01 2.03 2.05 2.07 2.09
13. 1.96 1.98 2.00 1 2.05 2.07 2.09 211 2.13
12. 2.00 2.02 2.04 216 2.08 2.10 2.13 2.15 2.17
11. 2.04 2.06 2.08 210 2.12 2.14 2.16 2.18 2.21
n 2 n7 2.09 2.12 214 218 2.18 2.20 2.22 2.24
"R 217 -2 2.24 2.26 o ne
= nQ 2 2r
.90 Lo ofo 3.0 o
-14. 3.00 3.02 0. 317 3.09 311 o.16 3.18
-15. 3.04 3.06 3.09 311 3.13 3.15 5.10 3.20 3.22
-16. 3.08 3.10 3.13 315 3.17 3.19 3.22 3.24 3.26
-17. 3.12 3.15 3.17 319 3.21 3.23 3.26 3.28 3.30
-18. 3.16 3.19 3.21 313 3.25 3.28 3.30 3.32 3.34
-19. 3.20 3.23 3.25 317 3.29 3.32 3.34 3.36 3.38
-20. 3.25 3.27 3.29 311 3.34 3.36 3.38 3.40 3.42
11.52 11.53 | 11.54 11.5 11.56 11.57 11.58 11.59 11.60

GO TO NEXT PAGE
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12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

b. Determine and record single tail rotor adjustment resistance for tail rotor (Table II).

(1) Read blade temperature and heater element resistance.

(2) Find page of Table Il listing heater resistance.

(3) Move up heater resistance column until horizontal with blade temperature.

(4) Record indicated tail rotor adjustment resistance.

EXAMPLE
Blade
T?mg). Tail Rotor Adjustment Resistance (kiloohm)
°C
50. 2.09 2.11 2.13 2.15 2.17 2.19 2.21 2.23 2.25
49. 2.13 2.15 2.17 2.19 221 2.23 2.25 2.27 2.29
48. 2.16 2.18 2.20 2.22 2.24 2.26 2.28 2.30 2.32
47. 2.19 221 2.23 2.25 2.27 2.29 231 2.33 2.35
46. 2.22 2.24 2.26 2.29 2.31 2.33 2.35 2.37 2.39
45, 2.26 2.28 2.30 2.32 2.34 2.36 2.38 2.40 2.42
44, 2.29 231 2.33 2.35 2.37 2.39 241 2.43 2.45
43, 2.32 2.34 2.36 2.38 2.41 2.43 2.45 2.47 2.49
42. 2.36 2.38 2.40 2.42 2.44 2.46 2.48 2.50 2.52
41, 2.39 2.41 2.43 2 4% 2.47 2.49 251 2.53 2.55
a0, 2.42 2.44 2.47 ~R1 2.53 2.55 2.57 2.59
2.46 2.48 or ~A 2.58 2.60 ~ oo
HEEN ~e- 262 nears
P “oJ o.UZ
24, .90 e 3.04 3.06 3.Uo -
23. 3.01 Seue 3.05 3.07 3.10 3.12 Ouam e 3.18
22. 3.05 3.07 3.09 3.11 3.13 3.15 3.17 3.19 3.21
21. 3.08 3.10 3.12 3.15 3.17 3.19 3.21 3.23 3.25
20. 3.12 3.14 3.16 3.18 3.20 3.22 3.24 3.27 3.29
19. 3.15 3.17 3.20 3.22 3.24 3.26 3.28 3.30 3.32
18. 3.19 3.21 3.23 3.25 3.27 3.30 3.32 3.34 3.36
17. 3.23 3.25 3.27 3.29 3.31 3.33 3.35 3.37 3.39
i 3.26 3.28 3.30 3.35 3.37 3.39 3.41 3.43
15. »( 3.36 3.38 3.40 3.43 3.45 3.47
; 3.33 3.36 3.38 \'“ 3.42 3.44 3.46 3.48 3.50
13. 3.37 3.39 3.41 i B 3.46 3.48 3.50 3.52 3.54
12. 341 3.43 3.45 317 3.49 351 3.54 3.56 3.58
11, 3.44 3.47 3.49 3|1 3.53 3.55 3.57 3.59 3.61
10. 3.48 3.50 3.52 3|4 3.57 3.59 3.61 3.63 3.65
9. 3.52 3.54 3.56 3]8 3.60 3.62 3.65 2 R7 3.69
8. 3.55 2 e °n 312 3.64 3.66 - o
x4 N cr 2 ﬁ 3I(.:Q I
“cu 4.37 4.39 e
o 4.30 4.32 1o ~ roY 441 4.43 4.46
Sic. 4.32 4.34 4.36 418 4.41 4.43 4.45 4.47 4.50
-13. 4.36 4.38 4.40 412 4.45 4.47 4.49 451 453
-14. 4.40 4.42 4.44 416 4.49 451 453 455 457
-15. 4.44 4.46 4.48 4]0 4.53 455 457 4.59 4.61
-16. 4.48 4.50 452 414 457 4.59 461 4.63 4.65
-17. 4.52 4.54 4.56 418 4.61 4.63 4.65 4.67 4.69
-18. 4.56 4.58 4.60 412 4.65 4.67 4.69 4.71 4.74
-19. 4.60 4.62 4.64 416 4.69 471 473 4.75 4.78
-20. 4.64 4.66 4.68 4]0 4.73 4.75 4.77 4.79 4.82
10.93 10.94 10.95 10.96 10.97 10.98 10.99 11.00 11.01

GO TO NEXT PAGE
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

12.56.6. Calibration Module Adjustment

NOTE

The following relationship exists between
calibration modules and main and tail ro-

tor blades:
Calibration Rotor
Module Blade
P10 Tail Rotor Blade
P11 Main Rotor P1
P12 Main Rotor P2
P13 Main Rotor P3
P14 Main Rotor P4

a. Remove calibration module (17) to be ad-
justed from de-ice controller (13).

b. Install module (17) in calibration test adapter
(3) receptacle J2 (18).

NOTE

M04-3159-9

M04-3159-10

® Each main rotor blade calibration module contains five variable resistors which must be set to
resistances determined, using Table I. Tail rotor blade calibration module contains a single variable
resistor which is set, using Table II. Calibration module adjustment is typical except for number of

resistors.

* The following relationships exist between main rotor heater element test points, calibration module

variable resistors, and module resistor test points:

Heater Element

Test Points Variable Resistors
TP1 - TP5 R1
TP2 - TP5 R2
TP3 - TP5 R3
TP4 - TP5 R4
TP6 - TP5 R5

GO TO NEXT PAGE

Module Resistor

Test Points

TP -R1
TP - R2
TP - R3
TP - R4
TP - R5
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

c. Adjust calibration module (17).

(1) Remove and retain adhesive tape covering
five variable resistors (19) on module (17).

(2) Measure resistance between appropriate
module resistor test point (20) and common
test point (21) on calibration test adapter (3).
Use ochmmeter.

(3) Adjust resistors (19) on module (17) to resist-
ances determined, using Table | or Il. Adjust-

M04-3159-1 1

ment accuracy of £10 OHMS is acceptable.

(4) Replace adhesive tape over resistors (19) on

module (17).
d. Install module (17) in de-ice controller (13).
S
(1) Remove module (17) from calibration test N I’
adapter (3) receptacle J2 (18). I’ ) S P
17 IIIlﬂ © o
{
(2) Install module (17) in de-ice controller (13). @
© ( O 9
e. Repeat steps a. thru d. for all calibration mod- © ,{@
ules (17). © = @"’
ZIL >
f. Inspect (QA). 13 N A
N~/ M04-3159-12

g. Perform rotor blades de-ice maintenance op-
erational check (TM 1-1520-238-T).

h. Install access panel R200 (para 2.2).

GO TO NEXT PAGE
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

Blade

Temp.

<)
50.
49.
48.
47.
46.
45.
44.
43.
42.
41.
40.
39.
38.
37.
36.
35.
34.
33.
32.
31
30.
29.
28.
27.
26.
25.
24.

23.
22.
21.
20.
19.
18.
17.
16.
15.
14.
13.
12.
11.
10.

OCRONITRONFORNWAION®©O

TABLE |I.

0.02

MAIN ROTOR BLADE ADJUSTMENT CHARTS

Main Rotor Adjustment Resistance (kiloohm)

0.01
0.04

0.03
0.07

GO TO NEXT PAGE

10.08

10.09

10.10

Heater Resistance (Ohm)
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12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE |I.

Blade

Temp.

Q)
50.
49.
48.
47.
46.
45,
44,
43.
42,
41,
40.
39.
38.
37.
36.
35.
34,
33,

32.
31.
30.
29.
28.
27.
26.
25.
24,
23.
22.
21.
20.
19.
18.
17.
16.
15.
14.
13.
12.
11.
10.

-10.

-11.

-12.
-13.
-14.
-15.
-16.
-17.
-18.
-19.
-20.

PNOALXNP o NWR,IIN®O

0.01
0.04
0.08
0.12
0.15
0.19
0.22

MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)

Main Rotor Adjustment Resistance (kiloohm)

0.03
0.07
0.10
0.14
0.17
0.21
0.25

0.02
0.05
0.09
0.12
0.16
0.20
0.23
0.27

GO TO NEXT PAGE
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE |I.

Blade

Temp.

<)
50.
49.
48.
47.
46.
45.
44,
43.
42.
41.
40.
39.
38.
37.
36.
35.
34.
33.
32.
31.
30.
29.
28.
27.
26.
25.

24.
23.
22.
21.
20.
19.
18.
17.
16.
15.
14.
13.
12.
11.
10.

-10.

-11.

-12.
-13.
-14.
-15.
-16.
-17.
-18.
-19.
-20.

PNOANFONPop pwscION®DO

0.03
0.07
0.10
0.14
0.17
0.21
0.24
0.28
0.32
0.35
0.39
0.43

MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)

Main Rotor Adjustment Resistance (kiloohm)

0.02
0.05
0.09
0.12
0.16
0.19
0.23
0.27
0.30
0.34
0.37
0.41
0.45

0.00
0.04
0.07
0.11
0.15
0.18
0.22
0.25
0.29
0.32
0.36
0.40
0.43
0.47

GO TO NEXT PAGE

10.26

10.27

10.28

Heater Resistance (Ohm)
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12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE |I.

Blade

Temp.

o)
50.
49.
48.
47.
46.
45.
44,
43.
42.
41.
40.
39.
38.
37.
36.
35.
34,
33.
32.
31.
30.
29.
28.
27.
26.
25.
24,
23.
22.
21.
20.
19.

18.
17.
16.
15.
14.
13.
12.
11.
10.

-10.

-11.

-12.
-13.
-14.
-15.
-16.
-17.
-18.
-19.
-20.

PNOALXNP o NWR,IIN®O

0.02
0.05
0.09
0.12
0.16
0.19
0.23
0.26
0.30
0.34
0.37
0.41
0.44
0.48
0.52
0.55
0.59
0.63

MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)

Main Rotor Adjustment Resistance (kiloohm)

0.00
0.04
0.07
0.11
0.14
0.18
0.22
0.25
0.29
0.32
0.36
0.39
0.43
0.47
0.50
0.54
0.58
0.61
0.65

0.03
0.06
0.10
0.13
0.17
0.20
0.24
0.27
0.31
0.34
0.38
0.42
0.45
0.49
0.52
0.56
0.60
0.63
0.67

GO TO NEXT PAGE
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
T?nn&p)i. Main Rotor Adjustment Resistance (kiloohm)
50.
49.
48.
47.
46.
45.
44.
43.
42.
41.
40.
39.
38.
37.
36.
35.
34.
33.
32.
31.
30.
29.
28.
27.
26.
25.
24.
23.
22.
21.
20.
19.
18.
17.
16.
15.
14.
13.
12.
11.
10.
9.
8. 0.00
7. 0.02 0.04
6. 0.01 0.03 0.05 0.07
5. 0.00 0.02 0.04 0.06 0.09 0.11
4. 0.01 0.03 0.06 0.08 0.10 0.12 0.14
3. 0.00 0.03 0.05 0.07 0.09 0.11 0.13 0.16 0.18
2. 0.04 0.06 0.08 0.10 0.13 0.15 0.17 0.19 0.21
1. 0.07 0.10 0.12 0.14 0.16 0.18 0.20 0.23 0.25
0. 0.11 0.13 0.15 0.17 0.20 0.22 0.24 0.26 0.28
-1. 0.14 0.17 0.19 0.21 0.23 0.25 0.27 0.30 0.32
-2. 0.18 0.20 0.22 0.24 0.27 0.29 0.31 0.33 0.35
-3. 0.21 0.24 0.26 0.28 0.30 0.32 0.34 0.37 0.39
-4. 0.25 0.27 0.29 0.31 0.34 0.36 0.38 0.40 0.42
-5. 0.28 0.31 0.33 0.35 0.37 0.39 0.42 0.44 0.46
-6. 0.32 0.34 0.36 0.39 0.41 0.43 0.45 0.47 0.49
-7. 0.36 0.38 0.40 0.42 0.44 0.46 0.49 0.51 0.53
-8. 0.39 0.41 0.43 0.46 0.48 0.50 0.52 0.54 0.57
-9. 0.43 0.45 0.47 0.49 0.51 0.54 0.56 0.58 0.60
-10. 0.46 0.48 0.51 0.53 0.55 0.57 0.59 0.62 0.64
-11. 0.50 0.52 0.54 0.57 0.59 0.61 0.63 0.65 0.68
-12. 0.53 0.56 0.58 0.60 0.62 0.65 0.67 0.69 0.71
-13. 0.57 0.59 0.62 0.64 0.66 0.68 0.70 0.73 0.75
-14. 0.61 0.63 0.65 0.67 0.70 0.72 0.74 0.76 0.78
-15. 0.64 0.67 0.69 0.71 0.73 0.76 0.78 0.80 0.82
-16. 0.68 0.70 0.73 0.75 0.77 0.79 0.81 0.84 0.86
-17. 0.72 0.74 0.76 0.78 0.81 0.83 0.85 0.87 0.90
-18. 0.75 0.78 0.80 0.82 0.84 0.87 0.89 0.91 0.93
-19. 0.79 0.81 0.84 0.86 0.88 0.90 0.93 0.95 0.97
-20. 0.83 0.85 0.87 0.90 0.92 0.94 0.96 0.98 1.01
10.44 10.45 10.46 10.47 10.48 10.49 10.50 10.51 10.52
Heater Resistance (OhM) - - - - oo oo e oo
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12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
T?argp)). Main Rotor Adjustment Resistance (kiloohm)
50.
49.
48.
47.
46.
45,
44.
43.
42.
41.
40.
39.
38.
37.
36.
35.
34.
33.
32.
31.
30.
29.
28.
27.
26.
25.
24,
23.
22.
21.
20.
19.
18.
17.
16.
15.
14.
13. 0.00 0.03
12. 0.02 0.04 0.06
11. 0.01 0.03 0.05 0.07 0.09
10. 0.00 0.02 0.04 0.06 0.09 0.11 0.13
9. 0.01 0.03 0.06 0.08 0.10 0.12 0.14 0.16
8. 0.03 0.05 0.07 0.09 0.11 0.13 0.15 0.18 0.20
7. 0.06 0.08 0.10 0.12 0.15 0.17 0.19 0.21 0.23
6. 0.09 0.12 0.14 0.16 0.18 0.20 0.22 0.25 0.27
5. 0.13 0.15 0.17 0.19 0.22 0.24 0.26 0.28 0.30
4. 0.16 0.19 0.21 0.23 0.25 0.27 0.29 0.31 0.34
3. 0.20 0.22 0.24 0.26 0.29 0.31 0.33 0.35 0.37
2. 0.23 0.26 0.28 0.30 0.32 0.34 0.36 0.39 0.41
1. 0.27 0.29 0.31 0.33 0.36 0.38 0.40 0.42 0.44
0. 0.30 0.33 0.35 0.37 0.39 0.41 0.43 0.46 0.48
-1. 0.34 0.36 0.38 0.40 0.43 0.45 0.47 0.49 0.51
-2. 0.37 0.40 0.42 0.44 0.46 0.48 0.50 0.53 0.55
-3. 0.41 0.43 0.45 0.48 0.50 0.52 0.54 0.56 0.58
-4. 0.45 0.47 0.49 0.51 0.53 0.55 0.58 0.60 0.62
-5. 0.48 0.50 0.52 0.55 0.57 0.59 0.61 0.63 0.66
-6. 0.52 0.54 0.56 0.58 0.60 0.63 0.65 0.67 0.69
7. 0.55 0.57 0.60 0.62 0.64 0.66 0.68 0.71 0.73
-8. 0.59 0.61 0.63 0.65 0.68 0.70 0.72 0.74 0.76
-9. 0.62 0.65 0.67 0.69 0.71 0.73 0.76 0.78 0.80
-10. 0.66 0.68 0.71 0.73 0.75 0.77 0.79 0.82 0.84
-11. 0.70 0.72 0.74 0.76 0.79 0.81 0.83 0.85 0.87
-12. 0.73 0.76 0.78 0.80 0.82 0.84 0.87 0.89 0.91
-13. 0.77 0.79 0.81 0.84 0.86 0.88 0.90 0.93 0.95
-14. 0.81 0.83 0.85 0.87 0.90 0.92 0.94 0.96 0.98
-15. 0.84 0.87 0.89 0.91 0.93 0.95 0.98 1.00 1.02
-16. 0.88 0.90 0.93 0.95 0.97 0.99 1.01 1.04 1.06
-17. 0.92 0.94 0.96 0.98 1.01 1.03 1.05 1.07 1.10
-18. 0.96 0.98 1.00 1.02 1.04 1.07 1.09 111 1.13
-19. 0.99 1.01 1.04 1.06 1.08 1.10 1.13 1.15 1.17
-20. 1.03 1.05 1.07 1.10 1.12 1.14 1.16 1.19 1.21
10.53 10.54 10.55 10.56 10.57 10.58 10.59 10.60 10.61
Heater Resistance (Ohm) - - - o= oo o m e e
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
T?nn&p)i. Main Rotor Adjustment Resistance (kiloohm)
50.
49.
48.
47.
46.
45.
44.
43.
42.
41.
40.
39.
38.
37.
36.
35.
34.
33.
32.
31.
30.
29.
28.
27.
26.
25.
24.
23.
22.
21.
20.
19. 0.01
18. 0.00 0.03 0.05
17. 0.02 0.04 0.06 0.08
16. 0.01 0.03 0.05 0.07 0.09 0.11
15. 0.00 0.02 0.04 0.06 0.08 0.11 0.13 0.15
14. 0.01 0.03 0.06 0.08 0.10 0.12 0.14 0.16 0.18
13. 0.05 0.07 0.09 0.11 0.13 0.15 0.17 0.20 0.22
12. 0.08 0.10 0.12 0.14 0.17 0.19 0.21 0.23 0.25
11. 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26 0.29
10. 0.15 0.17 0.19 0.21 0.24 0.26 0.28 0.30 0.32
9. 0.18 0.21 0.23 0.25 0.27 0.29 0.31 0.33 0.36
8. 0.22 0.24 0.26 0.28 0.30 0.33 0.35 0.37 0.39
7. 0.25 0.27 0.30 0.32 0.34 0.36 0.38 0.40 0.42
6. 0.29 0.31 0.33 0.35 0.37 0.40 0.42 0.44 0.46
5. 0.32 0.34 0.37 0.39 0.41 0.43 0.45 0.47 0.50
4. 0.36 0.38 0.40 0.42 0.44 0.47 0.49 0.51 0.53
3. 0.39 0.41 0.44 0.46 0.48 0.50 0.52 0.54 0.57
2. 0.43 0.45 0.47 0.49 0.51 0.54 0.56 0.58 0.60
1. 0.46 0.49 0.51 0.53 0.55 0.57 0.59 0.62 0.64
0. 0.50 0.52 0.54 0.56 0.59 0.61 0.63 0.65 0.67
-1. 0.53 0.56 0.58 0.60 0.62 0.64 0.66 0.69 0.71
-2. 0.57 0.59 0.61 0.64 0.66 0.68 0.70 0.72 0.74
-3. 0.61 0.63 0.65 0.67 0.69 0.71 0.74 0.76 0.78
-4. 0.64 0.66 0.69 0.71 0.73 0.75 0.77 0.79 0.82
-5. 0.68 0.70 0.72 0.74 0.77 0.79 0.81 0.83 0.85
-6. 0.71 0.74 0.76 0.78 0.80 0.82 0.85 0.87 0.89
-7. 0.75 0.77 0.79 0.82 0.84 0.86 0.88 0.90 0.93
-8. 0.79 0.81 0.83 0.85 0.87 0.90 0.92 0.94 0.96
-9. 0.82 0.84 0.87 0.89 0.91 0.93 0.95 0.98 1.00
-10. 0.86 0.88 0.90 0.93 0.95 0.97 0.99 1.01 1.04
-11. 0.90 0.92 0.94 0.96 0.98 1.01 1.03 1.05 1.07
-12. 0.93 0.95 0.98 1.00 1.02 1.04 1.07 1.09 1.11
-13. 0.97 0.99 1.01 1.04 1.06 1.08 1.10 112 1.15
-14. 1.01 1.03 1.05 1.07 1.10 1.12 1.14 1.16 1.18
-15. 1.04 1.07 1.09 1.1 1.13 1.15 1.18 1.20 1.22
-16. 1.08 1.10 1.13 1.15 1.17 1.19 1.21 1.24 1.26
-17. 1.12 1.14 1.16 1.19 1.21 1.23 1.25 1.27 1.30
-18. 1.16 1.18 1.20 1.22 1.25 1.27 1.29 1.31 1.33
-19. 1.19 1.22 1.24 1.26 1.28 1.31 1.33 1.35 1.37
-20. 1.23 1.25 1.28 1.30 1.32 1.34 1.37 1.39 1.41
10.62 10.63 10.64 10.65 10.66 10.67 10.68 10.69 10.70
Heater Resistance (OhmM) - - - - oo oo oo e e

GO TO NEXT PAGE

12-187



TM 1-1520-238-23

12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
T?argp)). Main Rotor Adjustment Resistance (kiloohm)
50.
49.
48.
47.
46.
45,
44.
43.
42.
41.
40.
39.
38.
37.
36.
35.
34.
33.
32.
31.
30.
29.
28.
27.
26.
25.
24, 0.01 0.03
23. 0.00 0.03 0.05 0.07
22. 0.02 0.04 0.06 0.08 0.10
21. 0.01 0.03 0.05 0.07 0.09 0.11 0.13
20. 0.00 0.02 0.04 0.06 0.08 0.11 0.13 0.15 0.17
19. 0.03 0.05 0.08 0.10 0.12 0.14 0.16 0.18 0.20
18. 0.07 0.09 0.11 0.13 0.15 0.17 0.19 0.22 0.24
17. 0.10 0.12 0.14 0.16 0.19 0.21 0.23 0.25 0.27
16. 0.14 0.16 0.18 0.20 0.22 0.24 0.26 0.28 0.30
15. 0.17 0.19 0.21 0.23 0.25 0.28 0.30 0.32 0.34
14. 0.20 0.23 0.25 0.27 0.29 0.31 0.33 0.35 0.37
13. 0.24 0.26 0.28 0.30 0.32 0.34 0.37 0.39 0.41
12. 0.27 0.29 0.32 0.34 0.36 0.38 0.40 0.42 0.44
11. 0.31 0.33 0.35 0.37 0.39 0.41 0.44 0.46 0.48
10. 0.34 0.36 0.38 0.41 0.43 0.45 0.47 0.49 0.51
9. 0.38 0.40 0.42 0.44 0.46 0.48 0.50 0.53 0.55
8. 0.41 0.43 0.45 0.48 0.50 0.52 0.54 0.56 0.58
7. 0.45 0.47 0.49 0.51 0.53 0.55 0.58 0.60 0.62
6. 0.48 0.50 0.52 0.55 0.57 0.59 0.61 0.63 0.65
5. 0.52 0.54 0.56 0.58 0.60 0.62 0.65 0.67 0.69
4. 0.55 0.57 0.60 0.62 0.64 0.66 0.68 0.70 0.72
3. 0.59 0.61 0.63 0.65 0.67 0.70 0.72 0.74 0.76
2. 0.62 0.64 0.67 0.69 0.71 0.73 0.75 0.77 0.80
1. 0.66 0.68 0.70 0.72 0.75 0.77 0.79 0.81 0.83
0. 0.69 0.72 0.74 0.76 0.78 0.80 0.82 0.85 0.87
-1. 0.73 0.75 0.77 0.80 0.82 0.84 0.86 0.88 0.90
-2. 0.77 0.79 0.81 0.83 0.85 0.87 0.90 0.92 0.94
-3. 0.80 0.82 0.85 0.87 0.89 0.91 0.93 0.95 0.98
-4. 0.84 0.86 0.88 0.90 0.93 0.95 0.97 0.99 1.01
-5. 0.87 0.90 0.92 0.94 0.96 0.98 1.01 1.03 1.05
-6. 0.91 0.93 0.95 0.98 1.00 1.02 1.04 1.06 1.09
7. 0.95 0.97 0.99 1.01 1.04 1.06 1.08 1.10 1.12
-8. 0.98 1.01 1.03 1.05 1.07 1.09 1.12 1.14 1.16
-9. 1.02 1.04 1.06 1.09 111 1.13 1.15 1.17 1.20
-10. 1.06 1.08 1.10 1.12 1.15 1.17 1.19 1.21 1.23
-11. 1.09 1.12 1.14 1.16 1.18 1.20 1.23 1.25 1.27
-12. 1.13 1.15 1.18 1.20 1.22 1.24 1.26 1.29 1.31
-13. 1.17 1.19 121 1.24 1.26 1.28 1.30 1.32 1.35
-14. 1.21 1.23 1.25 1.27 1.29 1.32 1.34 1.36 1.38
-15. 1.24 1.27 1.29 1.31 1.33 1.35 1.38 1.40 1.42
-16. 1.28 1.30 1.33 1.35 1.37 1.39 1.41 1.44 1.46
-17. 1.32 1.34 1.36 1.39 1.41 1.43 1.45 1.47 1.50
-18. 1.36 1.38 1.40 1.42 1.45 1.47 1.49 151 1.54
-19. 1.39 1.42 1.44 1.46 1.48 1.51 1.53 1.55 1.57
-20. 1.43 1.45 1.48 1.50 1.52 1.54 1.57 1.59 1.61
10.71 10.72 10.73 10.74 10.75 10.76 10.77 10.78 10.79
Heater Resistance (Ohm) - - - o= oo o m e e
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
T?nn&p)i. Main Rotor Adjustment Resistance (kiloohm)
50.
49.
48.
47.
46.
45.
44.
43.
42.
41.
40.
39.
38.
37.
36.
35.
34.
33.
32.
31.
30. 0.02
29. 0.01 0.03 0.05
28. 0.00 0.02 0.05 0.07 0.09
27. 0.02 0.04 0.06 0.08 0.10 0.12
26. 0.01 0.03 0.05 0.07 0.09 0.11 0.13 0.15
25. 0.02 0.04 0.06 0.08 0.10 0.13 0.15 0.17 0.19
24. 0.05 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22
23. 0.09 0.11 0.13 0.15 0.17 0.19 0.21 0.23 0.26
22. 0.12 0.14 0.16 0.18 0.21 0.23 0.25 0.27 0.29
21. 0.16 0.18 0.20 0.22 0.24 0.26 0.28 0.30 0.32
20. 0.19 0.21 0.23 0.25 0.27 0.29 0.32 0.34 0.36
19. 0.22 0.24 0.27 0.29 0.31 0.33 0.35 0.37 0.39
18. 0.26 0.28 0.30 0.32 0.34 0.36 0.38 0.41 0.43
17. 0.29 0.31 0.33 0.36 0.38 0.40 0.42 0.44 0.46
16. 0.33 0.35 0.37 0.39 0.41 0.43 0.45 0.47 0.50
15. 0.36 0.38 0.40 0.42 0.45 0.47 0.49 0.51 0.53
14. 0.39 0.42 0.44 0.46 0.48 0.50 0.52 0.54 0.56
13. 0.43 0.45 0.47 0.49 0.51 0.54 0.56 0.58 0.60
12. 0.46 0.49 0.51 0.53 0.55 0.57 0.59 0.61 0.63
11. 0.50 0.52 0.54 0.56 0.58 0.61 0.63 0.65 0.67
10. 0.53 0.56 0.58 0.60 0.62 0.64 0.66 0.68 0.71
9. 0.57 0.59 0.61 0.63 0.65 0.68 0.70 0.72 0.74
8. 0.60 0.63 0.65 0.67 0.69 0.71 0.73 0.75 0.78
7. 0.64 0.66 0.68 0.70 0.73 0.75 0.77 0.79 0.81
6. 0.67 0.70 0.72 0.74 0.76 0.78 0.80 0.83 0.85
5. 0.71 0.73 0.75 0.78 0.80 0.82 0.84 0.86 0.88
4. 0.75 0.77 0.79 0.81 0.83 0.85 0.88 0.90 0.92
3. 0.78 0.80 0.82 0.85 0.87 0.89 0.91 0.93 0.95
2. 0.82 0.84 0.86 0.88 0.90 0.93 0.95 0.97 0.99
1. 0.85 0.88 0.90 0.92 0.94 0.96 0.98 1.01 1.03
0. 0.89 0.91 0.93 0.95 0.98 1.00 1.02 1.04 1.06
-1. 0.93 0.95 0.97 0.99 1.01 1.03 1.06 1.08 1.10
-2. 0.96 0.98 1.01 1.03 1.05 1.07 1.09 1.11 1.14
-3. 1.00 1.02 1.04 1.06 1.09 111 1.13 1.15 1.17
-4. 1.03 1.06 1.08 1.10 1.12 1.14 1.17 1.19 1.21
-5. 1.07 1.09 111 1.14 1.16 1.18 1.20 1.22 1.25
-6. 1.11 1.13 1.15 1.17 1.20 1.22 1.24 1.26 1.28
-7. 1.14 1.17 1.19 1.21 1.23 1.25 1.28 1.30 1.32
-8. 1.18 1.20 1.23 1.25 1.27 1.29 131 1.34 1.36
-9. 1.22 1.24 1.26 1.28 131 1.33 1.35 1.37 1.39
-10. 1.26 1.28 1.30 1.32 1.34 1.37 1.39 1.41 1.43
-11. 1.29 1.32 1.34 1.36 1.38 1.40 1.43 1.45 1.47
-12. 1.33 1.35 1.37 1.40 1.42 1.44 1.46 1.49 1.51
-13. 1.37 1.39 141 1.43 1.46 1.48 1.50 1.52 1.55
-14. 1.41 1.43 1.45 1.47 1.49 1.52 1.54 1.56 1.58
-15. 1.44 1.47 1.49 151 1.53 1.55 1.58 1.60 1.62
-16. 1.48 1.50 1.53 1.55 1.57 1.59 1.61 1.64 1.66
-17. 1.52 1.54 1.56 1.59 1.61 1.63 1.65 1.68 1.70
-18. 1.56 1.58 1.60 1.62 1.65 1.67 1.69 1.71 1.74
-19. 1.60 1.62 1.64 1.66 1.69 1.71 1.73 1.75 1.77
-20. 1.63 1.66 1.68 1.70 1.72 1.75 1.77 1.79 1.81
10.80 10.81 10.82 10.83 10.84 10.85 10.86 10.87 10.88
Heater Resistance (OhM) - - - - oo oo e oo
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12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
T?argp)). Main Rotor Adjustment Resistance (kiloohm)
50.
49.
48.
47.
46.
45,
44.
43.
42.
41.
40.
39.
38.
37.
36. 0.01
35. 0.02 0.04
34. 0.01 0.03 0.05 0.07
33. 0.00 0.02 0.05 0.07 0.09 0.11
32. 0.02 0.04 0.06 0.08 0.10 0.12 0.14
31. 0.01 0.03 0.05 0.07 0.09 0.11 0.13 0.15 0.17
30. 0.04 0.06 0.08 0.10 0.12 0.15 0.17 0.19 0.21
29. 0.07 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24
28. 0.11 0.13 0.15 0.17 0.19 0.21 0.23 0.25 0.27
27. 0.14 0.16 0.18 0.20 0.22 0.25 0.27 0.29 0.31
26. 0.18 0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.34
25. 0.21 0.23 0.25 0.27 0.29 0.31 0.33 0.36 0.38
24, 0.24 0.26 0.28 0.31 0.33 0.35 0.37 0.39 0.41
23. 0.28 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44
22. 0.31 0.33 0.35 0.37 0.39 0.42 0.44 0.46 0.48
21. 0.34 0.37 0.39 0.41 0.43 0.45 0.47 0.49 0.51
20. 0.38 0.40 0.42 0.44 0.46 0.48 0.51 0.53 0.55
19. 0.41 0.43 0.46 0.48 0.50 0.52 0.54 0.56 0.58
18. 0.45 0.47 0.49 0.51 0.53 0.55 0.57 0.60 0.62
17. 0.48 0.50 0.52 0.55 0.57 0.59 0.61 0.63 0.65
16. 0.52 0.54 0.56 0.58 0.60 0.62 0.64 0.66 0.69
15. 0.55 0.57 0.59 0.61 0.64 0.66 0.68 0.70 0.72
14. 0.59 0.61 0.63 0.65 0.67 0.69 0.71 0.73 0.76
13. 0.62 0.64 0.66 0.68 0.71 0.73 0.75 0.77 0.79
12. 0.66 0.68 0.70 0.72 0.74 0.76 0.78 0.81 0.83
11. 0.69 0.71 0.73 0.76 0.78 0.80 0.82 0.84 0.86
10. 0.73 0.75 0.77 0.79 0.81 0.83 0.85 0.88 0.90
9. 0.76 0.78 0.80 0.83 0.85 0.87 0.89 0.91 0.93
8. 0.80 0.82 0.84 0.86 0.88 0.90 0.93 0.95 0.97
7. 0.83 0.85 0.88 0.90 0.92 0.94 0.96 0.98 1.00
6. 0.87 0.89 0.91 0.93 0.95 0.98 1.00 1.02 1.04
5. 0.90 0.93 0.95 0.97 0.99 1.01 1.03 1.05 1.08
4. 0.94 0.96 0.98 1.00 1.03 1.05 1.07 1.09 111
3. 0.98 1.00 1.02 1.04 1.06 1.08 111 1.13 1.15
2. 1.01 1.03 1.06 1.08 1.10 1.12 1.14 1.16 1.19
1. 1.05 1.07 1.09 1.11 1.14 1.16 1.18 1.20 1.22
0. 1.08 111 1.13 1.15 1.17 1.19 1.21 1.24 1.26
-1. 1.12 1.14 1.16 1.19 121 1.23 1.25 1.27 1.29
-2. 1.16 1.18 1.20 1.22 1.24 1.27 1.29 1.31 1.33
-3. 1.19 1.22 1.24 1.26 1.28 1.30 1.33 1.35 1.37
-4. 1.23 1.25 1.27 1.30 1.32 1.34 1.36 1.38 1.41
-5. 1.27 1.29 1.31 1.33 1.36 1.38 1.40 1.42 1.44
-6. 1.31 1.33 1.35 1.37 1.39 1.41 1.44 1.46 1.48
7. 1.34 1.36 1.39 1.41 1.43 1.45 1.47 1.50 1.52
-8. 1.38 1.40 1.42 1.45 1.47 1.49 151 1.53 1.56
-9. 1.42 1.44 1.46 1.48 1.50 1.53 1.55 1.57 1.59
-10. 1.45 1.48 1.50 1.52 1.54 1.56 1.59 1.61 1.63
-11. 1.49 1.51 1.54 1.56 1.58 1.60 1.62 1.65 1.67
-12. 1.53 1.55 1.57 1.60 1.62 1.64 1.66 1.68 1.71
-13. 1.57 1.59 1.61 1.63 1.66 1.68 1.70 1.72 1.74
-14. 1.61 1.63 1.65 1.67 1.69 1.72 1.74 1.76 1.78
-15. 1.64 1.67 1.69 1.71 1.73 1.75 1.78 1.80 1.82
-16. 1.68 1.70 1.73 1.75 1.77 1.79 1.81 1.84 1.86
-17. 1.72 1.74 1.76 1.79 1.81 1.83 1.85 1.88 1.90
-18. 1.76 1.78 1.80 1.83 1.85 1.87 1.89 1.91 1.94
-19. 1.80 1.82 1.84 1.86 1.89 1.91 1.93 1.95 1.98
-20. 1.84 1.86 1.88 1.90 1.93 1.95 1.97 1.99 2.01
10.89 10.90 10.91 10.92 10.93 10.94 10.95 10.96 10.97
Heater Resistance (Ohm) - - - o= oo o m e e
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12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued
TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
Temp. Main Rotor Adjustment Resistance (Kiloohm)
()
50.
49.
48.
47.
46.
45.
44,
43.
42.
41. 0.01 0.03
40. 0.02 0.04 0.06
39. 0.01 0.03 0.05 0.07 0.09
38. 0.00 0.02 0.05 0.07 0.09 0.11 0.13
37. 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
36. 0.03 0.05 0.07 0.09 0.11 0.13 0.15 0.17 0.19
35. 0.06 0.08 0.10 0.12 0.14 0.16 0.19 0.21 0.23
34. 0.09 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26
33. 0.13 0.15 0.17 0.19 0.21 0.23 0.25 0.27 0.29
32. 0.16 0.18 0.20 0.22 0.24 0.26 0.29 0.31 0.33
31. 0.19 0.22 0.24 0.26 0.28 0.30 0.32 0.34 0.36
30. 0.23 0.25 0.27 0.29 0.31 0.33 0.35 0.37 0.39
29. 0.26 0.28 0.30 0.32 0.34 0.37 0.39 0.41 0.43
28. 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44 0.46
27. 0.33 0.35 0.37 0.39 0.41 0.43 0.45 0.47 0.50
26. 0.36 0.38 0.40 0.43 0.45 0.47 0.49 0.51 0.53
25. 0.40 0.42 0.44 0.46 0.48 0.50 0.52 0.54 0.56
24. 0.43 0.45 0.47 0.49 0.51 0.54 0.56 0.58 0.60
23. 0.47 0.49 0.51 0.53 0.55 0.57 0.59 0.61 0.63
22. 0.50 0.52 0.54 0.56 0.58 0.60 0.63 0.65 0.67
21. 0.53 0.55 0.58 0.60 0.62 0.64 0.66 0.68 0.70
20. 0.57 0.59 0.61 0.63 0.65 0.67 0.69 0.72 0.74
19. 0.60 0.62 0.64 0.67 0.69 0.71 0.73 0.75 0.77
18. 0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.79 0.81
17. 0.67 0.69 0.71 0.74 0.76 0.78 0.80 0.82 0.84
16. 0.71 0.73 0.75 0.77 0.79 0.81 0.83 0.86 0.88
15. 0.74 0.76 0.78 0.81 0.83 0.85 0.87 0.89 0.91
14. 0.78 0.80 0.82 0.84 0.86 0.88 0.90 0.93 0.95
13. 0.81 0.83 0.85 0.88 0.90 0.92 0.94 0.96 0.98
12. 0.85 0.87 0.89 0.91 0.93 0.95 0.98 1.00 1.02
11. 0.88 0.90 0.93 0.95 0.97 0.99 1.01 1.03 1.05
10. 0.92 0.94 0.96 0.98 1.00 1.03 1.05 1.07 1.09
9. 0.95 0.98 1.00 1.02 1.04 1.06 1.08 1.10 1.13
8. 0.99 1.01 1.03 1.05 1.08 1.10 1.12 1.14 1.16
7. 1.03 1.05 1.07 1.09 111 1.13 1.15 1.18 1.20
6. 1.06 1.08 1.10 1.13 1.15 117 1.19 121 1.23
5. 1.10 1.12 1.14 1.16 1.18 121 1.23 1.25 1.27
4, 1.13 1.16 1.18 1.20 1.22 1.24 1.26 1.29 1.31
3. 1.17 1.19 121 1.24 1.26 1.28 1.30 1.32 1.34
2. 121 1.23 1.25 1.27 1.29 1.31 1.34 1.36 1.38
1. 1.24 1.26 1.29 1.31 1.33 1.35 1.37 1.39 1.42
0. 1.28 1.30 1.32 1.35 1.37 1.39 1.41 1.43 1.45
-1. 1.32 1.34 1.36 1.38 1.40 1.43 1.45 1.47 1.49
-2. 1.35 1.38 1.40 1.42 1.44 1.46 1.48 151 1.53
-3. 1.39 141 1.43 1.46 1.48 1.50 1.52 1.54 1.56
-4. 1.43 1.45 1.47 1.49 151 1.54 1.56 1.58 1.60
-5. 1.46 1.49 151 1.53 1.55 1.57 1.60 1.62 1.64
-6. 1.50 1.52 1.55 1.57 1.59 1.61 1.63 1.66 1.68
-7. 1.54 1.56 1.58 1.61 1.63 1.65 1.67 1.69 1.71
-8. 1.58 1.60 1.62 1.64 1.66 1.69 171 1.73 1.75
-9. 1.61 1.64 1.66 1.68 1.70 1.72 1.75 1.77 1.79
-10. 1.65 1.67 1.70 1.72 1.74 1.76 1.78 1.81 1.83
-11. 1.69 1.71 1.73 1.76 1.78 1.80 1.82 1.84 1.87
-12. 1.73 1.75 1.77 1.79 1.82 1.84 1.86 1.88 191
-13. 1.77 1.79 1.81 1.83 1.86 1.88 1.90 1.92 1.94
-14. 1.80 1.83 1.85 1.87 1.89 1.92 1.94 1.96 1.98
-15. 1.84 1.87 1.89 191 1.93 1.95 1.98 2.00 2.02
-16. 1.88 1.90 1.93 1.95 1.97 1.99 2.02 2.04 2.06
-17. 1.92 1.94 1.96 1.99 2.01 2.03 2.05 2.08 2.10
-18. 1.96 1.98 2.00 2.03 2.05 2.07 2.09 2.12 214
-19. 2.00 2.02 2.04 2.06 2.09 211 2.13 2.15 2.18
-20. 2.04 2.06 2.08 2.10 2.13 2.15 2.17 2.19 2.22
10.98 10.99 11.00 11.01 11.02 11.03 11.04 11.05 11.06
Heater Resistance (ONm) == == - o s o mm o e oo e e e e e e e e e e e
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12.56.

BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
Temp. Main Rotor Adjustment Resistance (Kiloohm)
°C)
50.
49.
48.
47. 0.02
46. 0.01 0.03 0.05
45, 0.02 0.04 0.06 0.08
44, 0.01 0.03 0.05 0.07 0.09 0.11
43. 0.00 0.02 0.04 0.07 0.09 0.11 0.13 0.15
42. 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
41. 0.05 0.07 0.09 0.11 0.13 0.15 0.17 0.19 0.21
40. 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.25
39. 0.11 0.14 0.16 0.18 0.20 0.22 0.24 0.26 0.28
38. 0.15 0.17 0.19 0.21 0.23 0.25 0.27 0.29 0.31
37. 0.18 0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.34
36. 0.21 0.23 0.25 0.28 0.30 0.32 0.34 0.36 0.38
35. 0.25 0.27 0.29 0.31 0.33 0.35 0.37 0.39 0.41
34. 0.28 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.45
33. 0.31 0.33 0.36 0.38 0.40 0.42 0.44 0.46 0.48
32. 0.35 0.37 0.39 0.41 0.43 0.45 0.47 0.49 0.51
31. 0.38 0.40 0.42 0.44 0.46 0.48 0.51 0.53 0.55
30. 0.41 0.44 0.46 0.48 0.50 0.52 0.54 0.56 0.58
29. 0.45 0.47 0.49 0.51 0.53 0.55 0.57 0.59 0.61
28. 0.48 0.50 0.52 0.54 0.57 0.59 0.61 0.63 0.65
27. 0.52 0.54 0.56 0.58 0.60 0.62 0.64 0.66 0.68
26. 0.55 0.57 0.59 0.61 0.63 0.65 0.68 0.70 0.72
25, 0.58 0.61 0.63 0.65 0.67 0.69 0.71 0.73 0.75
24, 0.62 0.64 0.66 0.68 0.70 0.72 0.74 0.77 0.79
23. 0.65 0.67 0.70 0.72 0.74 0.76 0.78 0.80 0.82
22. 0.69 0.71 0.73 0.75 0.77 0.79 0.81 0.84 0.86
21. 0.72 0.74 0.76 0.79 0.81 0.83 0.85 0.87 0.89
20. 0.76 0.78 0.80 0.82 0.84 0.86 0.88 0.90 0.93
19. 0.79 0.81 0.83 0.86 0.88 0.90 0.92 0.94 0.96
18. 0.83 0.85 0.87 0.89 0.91 0.93 0.95 0.98 1.00
17. 0.86 0.88 0.90 0.93 0.95 0.97 0.99 1.01 1.03
16. 0.90 0.92 0.94 0.96 0.98 1.00 1.02 1.05 1.07
15. 0.93 0.95 0.98 1.00 1.02 1.04 1.06 1.08 1.10
14. 0.97 0.99 1.01 1.03 1.05 1.07 1.10 1.12 1.14
13. 1.00 1.03 1.05 1.07 1.09 111 1.13 1.15 1.17
12. 1.04 1.06 1.08 1.10 1.12 1.15 1.17 1.19 1.21
11. 1.08 1.10 1.12 1.14 1.16 1.18 1.20 1.22 1.25
10. 1.11 1.13 1.15 1.18 1.20 1.22 1.24 1.26 1.28
9. 1.15 1.17 1.19 1.21 1.23 1.25 1.28 1.30 1.32
8. 1.18 1.20 1.23 1.25 1.27 1.29 1.31 1.33 1.35
7. 1.22 1.24 1.26 1.28 1.30 1.33 1.35 1.37 1.39
6. 1.26 1.28 1.30 1.32 1.34 1.36 1.38 141 143
5. 1.29 1.31 1.33 1.36 1.38 1.40 1.42 1.44 1.46
4, 1.33 1.35 1.37 1.39 141 1.44 1.46 1.48 1.50
3. 1.36 1.39 1.41 1.43 1.45 1.47 1.49 1.52 1.54
2. 1.40 1.42 1.44 1.47 1.49 1.51 1.53 1.55 1.57
1. 1.44 1.46 1.48 1.50 1.52 1.55 1.57 1.59 1.61
0. 1.48 1.50 1.52 1.54 1.56 1.58 1.61 1.63 1.65
-1. 1.51 1.53 1.56 1.58 1.60 1.62 1.64 1.66 1.69
-2. 1.55 1.57 1.59 1.61 1.64 1.66 1.68 1.70 1.72
-3. 1.59 1.61 1.63 1.65 1.67 1.70 1.72 1.74 1.76
-4. 1.62 1.65 1.67 1.69 1.71 1.73 1.76 1.78 1.80
-5. 1.66 1.68 1.71 1.73 1.75 1.77 1.79 1.81 1.84
-6. 1.70 1.72 1.74 1.76 1.79 1.81 1.83 1.85 1.87
7. 1.74 1.76 1.78 1.80 1.82 1.85 1.87 1.89 1.91
-8. 1.77 1.80 1.82 1.84 1.86 1.88 1.91 1.93 1.95
-9. 1.81 1.83 1.86 1.88 1.90 1.92 1.94 1.97 1.99
-10. 1.85 1.87 1.89 1.92 1.94 1.96 1.98 2.01 2.03
-11. 1.89 191 1.93 1.96 1.98 2.00 2.02 2.04 2.07
-12. 1.93 1.95 1.97 1.99 2.02 2.04 2.06 2.08 2.10
-13. 1.97 1.99 2.01 2.03 2.05 2.08 2.10 2.12 2.14
-14. 2.00 2.03 2.05 2.07 2.09 2.12 2.14 2.16 2.18
-15. 2.04 2.07 2.09 211 2.13 2.15 2.18 2.20 2.22
-16. 2.08 2.10 2.13 2.15 2.17 2.19 2.22 2.24 2.26
-17. 2.12 2.14 2.17 2.19 2.21 2.23 2.25 2.28 2.30
-18. 2.16 2.18 2.20 2.23 2.25 2.27 2.29 2.32 2.34
-19. 2.20 2.22 2.24 2.27 2.29 231 2.33 2.36 2.38
-20. 2.24 2.26 2.28 2.31 2.33 2.35 2.37 2.40 2.42
11.07 11.08 11.09 11.10 11.11 11.12 11.13 11.14 11.15
Heater Resistance (ONM) - - - - - mm o m oo

GO TO NEXT PAGE

12-192




TM 1-1520-238-23

12.56. BLADE DE-ICE CONTROLLER ADJUSTMENT - continued

TABLE I. MAIN ROTOR BLADE ADJUSTMENT CHARTS (cont)
Blade
Temp. Main Rotor Adjustment Resistance (Kiloohm)
(°C)
50. 0.02 0.04 0.06 0.08 0.10
49. 0.01 0.03 0.05 0.07 0.09 0.11 0.13
48. 0.00 0.02 0.04 0.06 0.08 0.10 0.13 0.15 0.17
47. 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20
46. 0.07 0.09 0.11 0.13 0.15 0.17 0.19 0.21 0.23
45, 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26
44. 0.13 0.15 0.17 0.19 0.22 0.24 0.26 0.28 0.30
43. 0.17 0.19 0.21 0.23 0.25 0.27 0.29 0.31 0.33
42. 0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.34 0.36
41. 0.23 0.25 0.27 0.29 0.31 0.33 0.35 0.38 0.40
40. 0.27 0.29 0.31 0.33 0.35 0.37 0.39 0.41 0.43
39. 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44 0.46
38. 0.33 0.35 0.37 0.39 0.41 0.43 0.45 0.48 0.50
37. 0.37 0.39 0.41 0.43 0.45 0.47 0.49 0.51 0.53
36. 0.40 0.42 0.44 0.46 0.48 0.50 0.52 0.54 0.56
35. 0.43 0.45 0.47 0.49 0.51 0.54 0.56 0.58 0.60
34. 0.47 0.49 0.51 0.53 0.55 0.57 0.59 0.61 0.63
33. 0.50 0.52 0.54 0.56 0.58 0.60 0.62 0.64 0.66
32. 0.53 0.55 0.57 0.60 0.62 0.64 0.66 0.68 0.70
31. 0.57 0.59 0.61 0.63 0.65 0.67 0.69 0.71 0.73
30. 0.60 0.62 0.64 0.66 0.68 0.70 0.73 0.75 0.77
29. 0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.78 0.80
28. 0.67 0.69 0.71 0.73 0.75 0.77 0.79 0.82 0.84
27. 0.70 0.72 0.75 0.77 0.79 0.81 0.83 0.85 0.87
26. 0.74 0.76 0.78 0.80 0.82 0.84 0.86 0.88 0.91
25. 0.77 0.79 0.81 0.84 0.86 0.88 0.90 0.92 0.94
24. 0.81 0.83 0.85 0.87 0.89 0.91 0.93 0.95 0.97
23. 0.84 0.86 0.88 0.91 0.93 0.95 0.97 0.99 1.01
22. 0.88 0.90 0.92 0.94 0.96 0.98 1.00 1.02 1.04
21. 0.91 0