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CH-47D FLIGHT CONTROL HYDRAULIC SYSTEM  
STUDENT HANDOUT 

 
TERMINAL LEARNING OBJECTIVE (TLO): 

 
Action:   Describe components, operational characteristics, functions and emergency procedures 
of the CH-47D Flight Control Hydraulic System. 
 
Conditions:  In a classroom, given a CH-47D Hydraulic System Trainer and a student handout. 
 
Standards:   Correctly answer in writing, without references, seven of ten questions pertaining to 
components, operational characteristics, functions and emergency procedures of the CH-47D 
Flight Control Hydraulic System. In Accordance with (IAW) TM 1-1520-240-10 and the student 
handout. 
 
Safety Requirements: None. 
 
Risk Assessment Level: Low. 
 
Environmental Considerations: None. 
 
Evaluation:   Each student will be evaluated on this block of instruction during the second written 
examination. This will be a criterion type examination requiring a GO on each scored unit. You 
will have 90 minutes for this exam. 
 
1. Learning Step/Activity 1 ï Describe the Flight Control Hydraulic System. 
 

 
 
NOTE: The hydraulic flight control systems consist of two identical systems: No.1 flight control 
system and the No.2 flight control system. The flight controls are identical in operation, 
hydraulically separated and electrically integrated. They operate at approximately 3,000 psi, 
reduced to 1,500 psi for the Integrated Lower Control Actuators (ILCA). The flight control 
hydraulic system power four dual upper boost actuators and four dual integrated lower control 
actuators. 
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a. The No. 1 flight control hydraulic components. 

 

 
 

(1) Located in the forward pylon area. 
 

(a) Reservoir/cooler. 
 
(b) Power Transfer Unit (PTU). 
 
(c) Power control module. 
 
(d) No.1 hydraulic pump is mounted to and driven by the forward transmission. 
 
(e) Cooler fan. 
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 (2) Located in the flight control closet. 
 

(a) Lower Control Pressure Control Module. 
 

 
 
b. The No. 2 flight control hydraulic components. 
 

(1) Located in the aft pylon area. 
 

(a) Reservoir/cooler. 
 
(b) Power Transfer Unit (PTU). 
 
(c) Power control module. 
 
(d) The No. 2 hydraulic pump is mounted on the #1 side and driven by the aft 

transmission. 
 
(e) Cooler fan. 

 
(2) Located in the flight control closet. 

 
Lower control pressure control module. 
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c. Upper Dual Boost Actuators; receives 3000 psi boost pressure from each flight control 
system. 

 

 
 

(1) Each system pressurizes one cylinder per actuator. 
 
(2) There are two types of actuators. 
 

(a) Pivoting actuators. 
 

1. One mounted to the forward transmission at approximately the 4 oôclock 
position. 

 
2. One mounted to the airframe in the aft pylon at approximately the 8 oôclock 

position. 
 
(b) Swiveling actuators. 
 

1. One mounted to the forward transmission at approximately the 10 oôclock 
position. 

 
2. One mounted to the airframe in the aft pylon at approximately the 2 oôclock 

position. 
 
(3) The actuators are not interchangeable with each other. 
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d. ILCA manifold; provides a means of transporting fluid from the flight control hydraulic 
system to the ILCAôs. 

 

 
 

(1) The upper half is the No.1 system manifold. 
  
(2) The lower half is the No.2 system manifold. 

 
e. ILCA assembly; one installed in each of the pitch, roll, yaw and thrust axis. Operate on 

1500 psi hydraulic pressure to provide cockpit control boost in the pitch, roll yaw and 
thrust and advanced flight control system (AFCS) input thru pitch, roll and yaw axis. 

 
(1) Each flight control hydraulic system pressurizes only one-half of each ILCA. 
 
(2) There are two portions of an ILCA. 
 

(a) The boost portion which is always operational. 
 
(b) The extensible link portion which is operational when the AFCS is ON. 

 
(3) The ILCAôs are not directly interchangeable. 

 
f. Sources of system pressure. 
 

(1) Power Transfer Units (PWR XFR or PTU) pressurize the systems when the rotors are 
stopped and during some emergencies with the rotors turning. 

 
(2) Flight control hydraulic pumps provide the system pressure while the rotors are 

turning. 
 
(3) Auxiliary ground power unit (AGPU). Used to facilitate maintenance. 

 
g. Type of fluid. 
 

(1) MIL-H- 83282, fire retardant. 
 
(2) MIL-H-5606, non fire retardant. Used when the cold soak temperature is below -

46°C. 
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(3) A -13 entry is required if the types are mixed. 
 
 

2. Learning Step/Activity 2 ï Describe the components, operational characteristics and 
functions of the Flight Control Hydraulic System. 

 
NOTE: The No.1 and No.2 reservoir/coolers are identical in operation. The temperature sensor, 
thermal switch and the relief valves are interchangeable with the utility reservoir/cooler.  
 

a. Reservoir/cooler assemblies. 
 

 
 
 

(1) No.1 reservoir/cooler located in the forward pylon. 
 
(2) No.2 reservoir/cooler located in the aft pylon area. 
 
(3) Stores and cools fluid that is used by the flight control hydraulic system. 
 
(4) Stores up to 4 quarts of fluid. 

 
(a) An internal spring exerts head pressure to maintain supply fluid pressure at 5-10 

psi when the pump or PTU are not operating to prevent pump cavitations. 
 
(b) System pressure of 3000 psi maintains supply fluid pressure at 60 psi when the 

pumps or PTUs are operating. 
 

(5) Hydraulic fluid passes through the cooler prior to the reservoir and then to the flight 
hydraulic pumps. 

 
(a) Fluid pressure in to the reservoir/cooler is 60 psi. 
 
(b) Fluid pressure out of the reservoir/cooler is 60 psi. 
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NOTE: If return pressure to the cooler exceeds supply pressure to the pump by 20 PSI the fluid 
will bypass the cooler directly to the supply line.  This would happen if the cooler became clogged 
or the fluid is thick (high viscosity) due to extreme cold temperatures. 
 

(6) Cooler bypass/relief valve Allows fluid to bypass if the flow rate exceeds cooler 
capacity. 

 

 
 

 
 
(a) Relief valve begins to open at 20 psid and is full open at 25 psid to allow fluid to 

bypass the cooler. 
 
(b) Relief valve closes at 20 psi and allows fluid to enter the cooler. 

 
(7) Visual fluid level indication. 

 
(a) A means of determining the actual fluid level in the reservoir. 
 
(b) Provides a more accurate fluid level indication. 
 

 
 

(8) Linear variable differential transducer (LVDT). 
 

(a) Located in the center of the reservoir, inside the visual level indicator. 
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(b) Indicates level of fluid inside the reservoir based on the position of the floating 
piston that divides the fluid from the air. 

 
(c) Provides an electrical signal, to the fluid level indicator on the maintenance 

panel. 
 

(9) Bleed/relief valve. 
 

Bleed Relief Valve

 
 

(a) Protects the reservoir from over-pressurization. 
 
   (b) Manually operated to bleed air from the reservoir. 
 

(c)  Begins to open automatically at 100 psi minimum and is fully open to full flow at 
125 psi. 

 
(10) Temperature bulb. 

 

 
 

(a) Transmits an electrical signal to the No.1 or No.2 fluid temperature indicator on 
the maintenance panel. 

 
(b) Located on the supply port of the reservoir/cooler. 
 
(c) As the temperature of the fluid increases, the temperature bulb resistance 

increases.  The indicator circuit repositions the pointer to balance the circuit.   
 
(d) Powered by 28 VDC. 

 
 
 


