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CH-47D POWER TRAIN SYSTEM 
 

STUDENT HANDOUT 
 
 

TERMINAL LEARNING OBJECTIVE (TLO): 
 
Action: Describe components, operational characteristics, functions, limitations, and emergency 
procedures of the CH-47D Power Train System. 
 
Conditions: In a classroom, given a CH-47 Engine Transmission Cutaway, CH-47 Combining 
Transmission Cutaway, TM 1-1520-240-10, and a student handout. 
 
Standards: Correctly answer in writing, without reference, eight of eleven questions pertaining to 
components, operational characteristics, limitations, functions, and emergency procedures of the CH-47D 
Power Train System, In Accordance With (lAW) 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 third written 
examination. This will be a criterion type examination requiring a GO on each scored unit. You will have 
90 minutes for the exam. 
 
1.  Learning Step/Activity 1-Describe the components of the Power Train System. 
 

a.  General description. 
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(1)  The helicopter drive system includes five transmissions; forward, aft, combining, No.1 and 
No.2 engine transmissions, an aft vertical shaft, two engine drive shafts, and nine 
synchronizing shafts. 
 

(2)  The synchronizing shafts are separated into seven forward shafts which drive the forward 
transmission and 2 aft shafts that drive the aft transmission. 
 

(3)  Each transmission has independent oil systems that are air cooled through individual coolers. 
 

 
 
NOTE: Starting with the engine we will begin to discuss the components of the drive system relative to 
the flow of power. As discussed in the GA-714 class power leaves the engine through the power output 
shaft via the (Quill Shaft) 
 

b.  Quill Shaft. 
 

 



  5 
 

(1)  Located between the output shaft of the engine and the engine transmission. 
 
(2)  Transfers the power from the engine to the engine transmission with no speed reduction. 
 
(3)  Rotates at 15,066 RPM at 100% rotor RPM. 

 
c.  Engine Transmission. 

 

 
 
(1)  Each engine transmission is mounted to the engine and changes the direction of the power 

90 degrees to direct it towards the combining transmission. 
 
(2)  The transmission reduces the rotational RPM from 15,066 to 12,263 a reduction ratio of 1.23 

to 1. 
 
(3)  The oil cooler for the transmission is mounted on the combining transmission. 

 
d.  Engine Drive Shaft. 
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(1)  Each drive shaft transfers the power from the engine transmission to the combining 
transmission. 

 
(2)  Consists of two adapters and a shaft assembly. 

 
e.  Combining Transmission (C-Box or Mix). 

 

 
 

(1)  Receives power from both engines based on engine operational status. 
 
(2)  Change the direction of power input 90 degrees, sending it both forward and aft equally. 
 
(3)  Reduces the rotational RPM from 12,263 to 6,912 a reduction ratio of 1.77 to 1. 
 
(4)  Consists of a gearbox, reservoir and cooler assembly. 

 
f.  Synchronizing Shafts. 
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(1)  Transfer the power from the combining transmission to the forward and aft transmissions. 
 
(2)  Seven shaft assemblies drive the forward transmission, and are numbered No.1 through 

No.7. 
 
(3)  Two shaft assemblies drive the aft transmission, and are numbered No.8 and No.9. 
 
(4)  Each shaft assembly consists of a bearing assembly, flexible coupling, plate assembly and 

the shaft, which are supported by two rubber and metal mounts. 
 
(5)  Provide for the synchronization of the forward and aft rotor systems. 

 
g.  Forward Transmission. 

 

 
 

(1)  Located in the forward crown and provides the power to the forward rotor system. 
 
(2)  Changes the direction of power input 99 degrees to the vertical position, inducing a nine 

degree forward tilt. 
 
(3)  Reduces the rotational RPM from 6,912 to 225 RPM a reduction ratio of 30.72 to 1. 
 
(4)  Consists of a reservoir, gearbox, and cooler assembly. 

  


