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NAVSECPHILADIV PROJECT T-789 

ABSTRACT 

A Koppers Company - Maag Gear \~eel Company Limited 30,000 HP at 4,000 

RPM Self-Synchronizing Overrunning Clutch vas tested at NNIS ECPHI LAD IV . Due 

to gas turbine temperature limitations, maximum paver transmission attained 

vas 24,920 HP at 36,200 lb-ft of tor~ue. Since this is essentially full 

tor~ue, it is felt that the 30,000 HP transmission is veIl within the cap

abilities of this unit. Clutch synchronizing and engagement capability vas 

co~irmed on the steam turbine test facility by the accomplishment of seventy-

seven smooth and trouble-free engagements at various input and output speeds 

and speed diff'e~ntials. 

The clutch is mec~~1cal1y suitable for Naval use. Qualification for 

a particular application, however, vould re~uire that the operational pro

file for that application be specified and that additional testing be accomp

lished to determine reliability. 

i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 



Ii 
I J 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'i;:.(('~':; 
II 

PE05LE>i 

To test and evaluate the Koppers Company - Maag Gear wneel Company 

Limited Self-Synchronizing Overrunning Clutch to determine its 3ui~ability 

for use in a combined Gas Turbine Power Plant. 

FINDINGS 

Uo apparent pavl or ratchet wheel wear was eyident aJ:'i;er se .... e;1t;een 

hours or ratchetting operation during which 1,000,000 ratchetting 2"~vol'.!-

tions were accomplished. Due to gas tuybine test facility limitations, the 

maximum power transmitted was 24,920 lIP. ?his was successfully transmi tted 

£or fifty-five hours. 

£ully accomplished. 

Seventy-seven no load engagement.s were also success

This pa..""'ticular clutch design configuration considez-a-

bly simplified clutch alignmen~, assembly, and disassembly. 
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IiAVSECPElLADIV PROJECT T-789 

REPORT OF HVESTIGATION 

Introduction 

'\ 
The increasingly widespread use of combined Gas Turbine Propulsion 

Plants in Naval vessels has accentuated the need for a reliable clutching 

system. A Koppers Company - Haag Gear Wheel Company Limited Self-Synchro

nizing Overrunning Clutch vas tested to evaluate it for use in such systems. 

It should be noted that "I.his clutch WaS not tested for use in a parti-

cular vessel, Dor were the test stands deSigned to simulate a particular 

power train. Both the steam turbine and gas turbine test stands had been 

previously constructed and vere modified simply to accept the test clutch. 

On the steam turbine test stand the clutch vas mounted between tvo steam 

turbines Which allowed various input and output speeds. If this testing 

vas successful, the clutch was installed on the gas turbine test stand and 

tested under load. 

Object 

The object of this test vas to determine whether the capabilities of 

the subject clutch were in accordance vith the following specifications: 

a~ Maximum Speed 4,400 :rpm 

Maximum Torque 39,400 lb. ft. 

Full Power 30~OOO HP 

b. The clutch shall automatically engage vhen the input shaft speed 

accelerates through synchronism with the output shaft. 
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