
GEAR TIIKUST COLIARS and SOLID CC)UPLINGS i n s t e a d  o f  

h iqhspeed  t h r u s t  b e a r i n g s  and t o o t h e d  t y p e  c o u p l i n g s .  

(See  a t t a c h e d  drawing No. 4 -670  517 and p h o t o g r a p h s ) .  

The meshing o f  sing1.e h e l i c a l  g e a r s  p roduces  an a x i a l  t h r u s t  
- 

' ~ 1  - ' ~ 2  
a c t i n g  i n  o p p o s i t e  d i r e c t i o n s  on t h e  d r i v i n g  and t h e  

d r i v e n  s h a f t .  I n  o r d e r  t o  b a l a n c e  t h e s e  a x i a l  f o r c e s  t h r u s t  

c o l l a r s  on t h e  p i n i o n  a c t  a g a i n s t  c o r r e s p o n d i n g  s u r f a c e s  o f  t h e  

g e a r  whee l .  C o l l a r  and wheel  s h o u l d e r  have  s l i g h t l y  t a p e r e d ,  

ha rdened  and  ground s u r f a c e s .  Due t o  t h e  low s l i d i n g  v e l o c i t i e s  

h u  and t h e  f u l l  hydrodynamic l u b r i c a t i o n  t h e  o i l  f i l m  h a s  a  

c o n s i d e r a b l e  c a r r y i n g  c a p a c i t y  w i t h  low l o s s e s  and no wear .  

T h i s  d e s i g n  e l e m e n t ,  o r g i n a l l y  deve loped  by Brown B o v e r i ,  i s  

working a b s o l u t e l y  s a t i s f a c t o r y  i n  s e v e r a l  hundred g e a r s  o f  

l a r g e  c a ? a c i t y .  I t  h a s  now a l s o  been a d o p t e d  by two l e a d i n g  

European q e a r  m a n u f a c t u r e r s .  

I n  g e a r s  w i t h  t h r u s t  c p l l a r s  t h e  p i n i o n  i s  a x i a l l y  l i n k e d  t o  t h e  

g e a r  w h e e l ,  t h e  p o s i t i o n  o f  t h e l a t t e r  b e i n g  f i x e d  by a  normal  

t h r u s t  b e a r i n g .  B e s i d e s  t h e  t o o t h  t h r u s t  ment ioned above a 

c o n s i d e r a b l e  a x i a l  t h r u s t  a c t i n g  on t h e  p i n i o n  o r  h i g h  speed  

s h a f t  c a n  b e  t r a n s m i t t e d  t o  t h e  wheel  o r  low s p e e d  t h r u s t  

b e a r i n g .  

T h i s  t h r u s t  c o l l a r  d e s i g n  e n a b l e s ,  t h e r e f o r e ,  t o  t a k e  up t h e  

t h r u s t  o f  tu rbomach ines  i n  l i n e  w i t h  t h e  p i n i o n  and coup led  

s o l i d l y  t o g e t h e r .  T h i s  s o l i d  c o u p l i n g  i.s a n  i n t e r m e d i a t e  

f l e x i b l e  s h a f t  p o r t i o n  w i t h  end f l a n g e s  b o l t e d  t i g h t l y  t o  t h e  

c o r r e s p o n d i n g  f l a n g e s  o f  t h e  r o t o r s .  

I n ' t h i s  manner t h e  r e s i d u a l  t h r u s t  o f  a  h i g h  speed  s h a f t  combi- 

n a t i o n  i s  t a k e n  up by t h e  t h r u s t  c o l l a r s  and t r a n s m i t t e d  t o  

t h e  low speed  t h r u s t  b e a r i n g  o f  h i g h  and n o n - r e s t r i c t e d  ca r ry i .nq  

c a p a c i t y .  High speed  t h r u s t  b e a r i n g s  and h i g h  speed  t o o t h  

c o u p l i n g s  can b e  a v o i d e d  which d e c i s i v e l y  improves  t h e  r e l i a b i l i t y  

o f  t h e  p l a n t .  



The s o u n d n e s s  o f  t h i s  d e s i g n  a p p r o a c h  w i t h  g e a r e d  t u r b o -  

mach ines  i s  i l l u s t r a t e d  n o t  o n l y  by t h e  l a r g e  number o f  

a p p l i c a t i o n s  i n  new p l a n t s  ( r a n g i n g  i n  power between 

a b o u t  500 kW u p t o  4 0 ' 0 0 0  kW), b u t  a l s o  by q u i t e  a few 

s u c c e s s f u l  m o d i f i c a t i o n s  o f  e x i s t i n g  p l a n t s  where ,  a f t e r  

y e a r s  o f  o p e r a t i o n ,  i t  a l l o w e d  t h e  e l i m i n a t i o n  o f  t h e  

d e l i c a t e  a n d  t r o u b l e s o m e  h i g h  s p e e d  t o o t h e d  t y p e  c o u p l i n g s  

and  t h r u s t  b e a r i n g s .  



T H R U S T  C O L L A R  I N  T U R B O G E A K S  



G e a r s  w i t h  T h r u s t  ----- C o l l a r s  ( T C )  

~ o m ~ r e s s o r  S h a f t s  and  Gear  P i n i o n  c o u p l e d  s o l i d l y  b y  means o f  
%.,. 

I n t e r m e d i a t e  F l e x i b l e  S h a f t s  ( I S )  and B o l t e d  F l a n g e  C o n n e c t i o n s  (FC) . 



EST single helical precision gear 
between an LP and an HP compres- 
sor shaft. The  BST thrust collar on 
the pinion takes u p  the axial gear 
thrust and, in addition, is used t o  
transmit the thrust of the rigidly 
coupled high speed HP compressor 
shafr to the low speed wheel-shaft. 
With this technique, high speed 
toothed type couplinqs and high 
speed thrust bearings can be 
avoided which helps to  improve 
decisively the reliability of the plant. 

Turbo-engrenage BST a denture 
hkl icoidale simple, entre les arbres 
BP et HP d'un groupe turbo-com- 
presseur. Denture de  prkcision, 
nitrurke et rectifibe. 
L'util isation du collet de butbe BST 
sur le pignon permet d'absorber la 
pousske due a la denture oblique et 
de transmettre, pratiquement sans 
perte, les efforts axiaux provenant du  
rotor haute-vitesse du  compresseur 
HP sur I'arbre basse vitesse de  la 
roue. Cette solution augmente la 
sfirete d e  marche de /'installation en 
supprimant les accouplements a 
dents et les butees axiales haute- 
vitesse. 

BST Turbogetriebe in einfach- 
schragverzahnter Bauart, zwischen 
den ND und HD Rotoren einer 
Kompressorgruppe. Verzahnung 
nitriert und nachtraglich geschliffen. 
Durch die Anordnung des BST- 
Druckkammes auf dem Ritzel ist es 
moglich, den durch die Schrag- 
verzahnung bedingten Axialschub 
am Entstehungsort aufzunehmen 
sowie zusatzliche Restschiibe der 
schnell laufenden HD-Maschine auf 
d ie langsam laufende Radwelle 
praktisch verlustlos zu iibertragen. 
Damit konnen. hochtourige Zahn- 
kupplungen und Kammlager vermie- 
den werden, was die Betriebssicher- 
heit der Gruppe betrachtlich erhoht. 


