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1.0
Introduction

The purpose of this booklet is to assist the user in the proper installation, operation, and maintenance of the TDI sprag clutch assembly mounted to a hydraulic motor for purpose of gas turbine engine starting.  This Manual does not cover the installation, operation or maintenance of the hydraulic motor, or its related equipment.

2.0
Installation

2.1
Refer to Drawing D-61056 for information on the installation and the mounting dimensions of the hydraulic motor and sprag clutch assembly.

2.2
Determine a position for the hydraulic motor assembly , in relation to the engine drive pad, which will position the sprag clutch lubrication drain plug at the lowest possible position.

2.3
For the sprag housing, engage the front keyhole-shaped slots in the front mounting flange over the heads of the attaching nuts on the engine drive pad.  Rotate the motor assembly CW to seat the nuts and tighten securely.

2.4
Use the same lubricating oil that is used in the engine being started.  TDI recommends premium turbine oils (MIL-L-7808E), API CD engine oils (SAE10 to SAE25), or Type II oils.

The capacity of the sprag clutch oil sump is 5.1 oz. fluid.  Maximum oil temperature should not exceed 275°F.

The following procedure is applicable for filling the sprag clutch oil sump:

2.4.1
Check tightness of the oil drain plug.

2.4.2
Remove the oil level plug and the oil breather/fill plug. 

2.4.3
Fill the sump through the oil breather/fill port.

Filling the sump to overflowing at the oil level plug will indicate the correct quantity.

2.4.4.
Install the oil breather/fill plug and oil level plug.  Tighten securely.

2.4.5
When the sprag clutch has oil in it, keep the breather/fill plug to the top.

2.5
The overhung capacity of the sprag housing is limited to 625 lb-in.  In most cases, the hydraulic motor must be properly supported to prevent sprag housing and/or engine pad damage.

2.6
The sprag clutch is assembled to the hydraulic motor for CCW rotation when facing the output shaft.  Be sure to follow the correct installation procedures for connecting hydraulic lines to the motor.

For the 2-27208 hydraulic motor, direction of rotation is as follows:

DIRECTION OF ROTATION
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Shown above is direction of flow vs. shaft rotation for both pump and motor 

operations.  Note that 2-27208 motor is a bi-directional (M) versions.

On a left hand (L) pump, the shaft should rotate in a counter clockwise direction when viewed towards the shaft end.  A right hand (R) unit should rotate clockwise.

3.0
Operation

3.1
The hydraulic motor sprag clutch assembly incorporates a one-way overriding clutch which enables disengaging.  Never operate the sprag clutch without a proper load.


WARNING:  The starter is shipped from the factory without oil in the sprag clutch assembly.  Oil must be added before operating the starter.


3.2
Starting is initiated by supplying hydraulic pressure to the motor.  Starter operation is continued until the engine light-off occurs and the engine reaches a predetermined cut-out speed.

3.3
Starter is discontinued by shut off of hydraulic pressure to the motor, at which time the clutch will override.  The cut-out speed of sprag clutch is 4100 RPM maximum at the starter pad.

The sprag clutch will override and disengage from the motor's output shaft between 4500 to 6000 RPM at starter pad.

3.4
Overriding during engine operation should be about 6000 RPM at the engine pad to ensure long life.

3.5
The basic torque capacity of the sprag clutch is 418 lb-ft.  The clutch may be overloaded to a maximum torque of 710 lb-ft without deformation to the clutch or races.  It is recommended that the applied load be maintained not to exceed the basic clutch rating and the clutch should not be subjected to continuous or prolonged torque variations exceeding +10% of applied load.

3.6
To provide prolonged clutch life, do not attempt to restart engine until engine has completely stopped.

4.0
Preventive Maintenance

4.1
After every 2000 hours of overriding operation, perform the following:

4.1.1
Visually inspect for evidence of damage.

4.1.2
Check the sprag clutch assembly for oil leakage.

4.1.3
Drain the clutch oil sump.  Refill the clutch with the specified lubricating oil per Section 2.4.

4.2
An initial overhaul and inspection of the clutch assembly is recommended after 1,000 start cycles (45 sec.) and/or 500 wash cycles (5 min.).




5.0  Hydraulic Motor Specification

	Displacement 
	
	
	Mass Moment of Inertia
	

	(cm^3/rev)
	59.8
	
	(kg m^2)
	5

	(in^3/rev)
	3.65
	
	(lb.ft. s^2)
	3.7

	
	
	
	
	

	Motor operating speed (rpm)
	
	
	Weight
	

	maximum intermittent
	5600
	
	(kg)
	21

	maximum continuous
	4300
	
	(lb.)
	46

	minimum continuous
	50
	
	
	

	
	
	
	
	

	Max. pump self-priming speed (rpm)
	2350
	
	
	

	
	
	
	
	

	Torque (theory) at 100 bar
	
	
	
	

	(Nm)
	94.9
	
	
	

	(lb.ft.)
	69.99
	
	
	

	
	
	
	
	

	Motor Input flow
	Intermittent
	Continuous
	
	

	Max intermittent (l/min)
	335
	257
	
	

	(gpm)
	88.5
	67.9
	
	

	
	
	
	
	

	Maximum Output Power
	Intermittent
	Continuous
	
	

	(kW)
	175
	110
	
	

	(hp)
	235
	150
	
	

	
	
	
	
	

	Maximum Operating Pressure
	Intermittent
	Continuous
	
	

	(bar)
	480
	420
	
	

	(psi)
	7000
	6000
	
	

	
	
	
	
	

	Max. Case pressure at 1500 rpm 
	
	
	
	

	(bar)
	12
	
	
	

	(psi)
	175
	
	
	

	
	
	
	
	

	Main circuit temperature, max
	Max 
	Min
	
	

	(oC)
	80
	-40
	
	

	(oF)
	175
	-40
	
	

	
	
	
	
	

	Fluid viscosity
	Maximum
	Minimum
	
	

	(mm^2/s)
	1000
	8
	
	

	(SUS)
	5000
	58
	
	

	
	
	
	
	

	Fluid contamination level
	18/13
	
	
	

	(ISO code 4406)
	
	
	
	


Section 6.0 Performance Graphs:
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Maximum continuous pressure is 6000 psi
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[image: image3.wmf]Graph #2  Flow vs. Speed  

Maximum continuous speed is 4300 rpm
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