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Description monitor  filter  unit  incorporated  in  the  system  of 
Figure  1  and  constructed  in  accordance  with  one 
embodiment  of  the  invention, 

Figure  3  is  a  sectioned  view  of  the  monitor  filter 
of  Figure  2  taken  along  lines  A—  A  of  Figure  2,  and 

Figure  4  is  an  end  elevation  of  the  monitor  filter 
of  Figures  2  and  3  taken  in  the  direction  of  arrow  B 
in  Figure  2. 

Referring  now  to  Figure  1,  a  recirculating  lub- 
ricating  system  includes  a  sump  11  that  in  use 
contains  lubricating  oil  12.  A  pump  13  having  an 
inlet  14  immersed  in  the  oil  12,  is  connected  by 
pipe  15  to  an  inlet  of  a  monitor  filter  unit  16.  Outlet 
from  the  monitor  filter  unit  16  is  connected  to  an 
inlet  of  a  main  filter  element  17  and  any  outlet  '< 
from  the  main  filter  element  17  is  connected  to  a 
manifold  18  having  a  plurality  of  lubricating  out- 
lets  19  adapted  during  operation  to  direct  lubricat- 
ing  oil  to  mechanical  components  of  a  unit  such 
as  a  helicopter  transmission  system  in  which  the 
lubricating  system  is  fitted. 

Figures  2  to  4  inclusive  illustrate  the  monitor 
filter  unit  16  constructed  in  accordance  with  one 
embodiment  of  the  invention.  The  filter  unit  16 
includes  a  tubular  body  portion  20  having  inlet 
and  outlet  flanged  end  portions  21  and  22  respec- 
tively  adapted  for  connection  into  the  pipeline 
between  the  pump  13  and  the  main  filter  element 
17  (Figure  1). 

An  integral  protrusion  23  extends  into  the 
hollow  interior  of  body  portion  20  and  is  elon- 
gated  longitudinally  i.e.  in  the  direction  of  normal 
flow  of  lubricating  oil  as  indicated  by  arrow  B, 
(Figure  2).  The  protrusion  23  has  tapered  and 
radiussed  ends  to  minimise  obstruction  to  flow 
through  the  body  20. 

A  boss  24  is  formed  integral  with  body  portion 
20  and  is  located  externally  of  the  body  portion  20 
and  in  general  alignment  with  the  internal  pro- trusion  23. 

The  boss  24  is  hollow  and  houses  a  retainer 
plug  25  secured  by  a  quick  release  bayonet 
attachment  26.  An  inner  end  of  the  plug  25  has  a 
recess  27  providing  a  seating  for  a  monitor  filter 
element  28  which  is  retained  in  position  by  a 
spring  located  in  an  inlet  chamber  29.  The 
chamber  29  is  located  upstream  of  the  monitor 
filter  element  28  and  is  connected  by  a  drilled  \ 
passage  30  in  protrusion  23  to  an  inlet  opening  31 
facing  in  the  opposite  direction  to  the  direction  of 
flow  (arrow  B)  of  lubricating  oil.  An  outlet 
chamber  32  in  hollow  boss  24  downstream  of  the 
monitor  filter  element  28  is  connected  by  a  further 
drilled  passage  33  in  boss  23  to  an  outlet  opening 
34  facing  in  the  same  direction  as  the  direction  of 
flow  of  lubricating  oil  (arrow  B). 

Thus,  in  operation,  it  will  be  noted  firstly  that 
the  monitor  filter  unit  16  is  located  in  the  main 
lubricating  oil  supply  line  15  upstream  of  the  main 
filter  element  17.  The  velocity  head  of  the  oil 
passing  through  the  hollow  body  portion  20 
(Figures  2  to  4)  ensures  that  a  small  proportion  of 
the  lubricating  oil  is  diverted  through  inlet  open- 
ing  31  and  passage  30  in  integral  protrusion  23 
and  through  the  monitor  filter  element  28.  The  oil 

This  invention  relates  to  a  recirculating  lubricat- 
ing  system  and  particularly  to  such  a  system  for 
use  in  lubricating  mechanical  components  such 
as  gears,  bearings  etc. 

A  recirculating  lubricating  system  is  a  system  in 
which  oil  is  pumped  from  a  sump  and  through  a 
filter  to  lubricate  one  or  more  mechanical  com- 
ponents.  The  oil  then  drains  back  to  the  sump. 
Such  a  system  is  used  for  example  to  lubricate  the 
mechanical  components  of  a  helicopter  trans- 
mission  system. 

Conventionally,  such  systems  have  included  a 
magnetic  plug,  usually  located  below  the  normal 
oil  level  in  the  sump,  that  is  removed  at  periodic 
inspection  procedures.  Any  particles  adhering  to 
the  plug  are  analysed  to  provide  advanced  warn- 
ing  of  wear  or  damage  that  may  have  occurred  in 
the  transmission  system.  The  disadvantages  of 
such  a  system  are  that  the  plug  only  attracts 
particles  of  magnetic  material  and  then  only  those 
which  find  their  way  into  the  sump,  and  its 
location  in  the  sump  often  means  that  the  plug  is 
inaccessible  making  maintenance  and  inspection 
procedures  difficult. 

Furthermore,  the  advent  of  fine  filtration  i.e., 
using  modern  filters  of  about  three  microns  abso- 
lute,  has  reduced  wear  of  lubricated  mechanical 
components,  and  such  filters  are  now  widely  used 
in  lubricating  systems  of  helicopter  transmission 
systems  to  improve  reliability  and  reduce  servic- 
ing  and  overhaul  procedures.  However,  the  use  of 
fine  filtration  also  reduces  the  effectiveness  of  the 
existing  magnetic  plug  method  of  monitoring  the 
condition  of  the  components  since  much  of  the 
debris  will  have  been  removed  by  the  fine  filter. 
Consequently,  apart  from  the  aforementioned 
disadvantages  of  the  magnetic  plug  method, 
there  is  a  need  to  provide  an  efficient  monitoring 
system  compatible  with  improved  filtration 
methods. 

Accordingly  the  invention  provides  a  recirculat- 
ing  lubricating  system  as  defined  in  claim  1.  The 
features  of  the  first  part  of  claim  1  are  known  from 
US—  A—  3771624. 

The  outlet  chamber  may  be  connected  through 
a  passageway  to  an  outlet  opening  in  said  body 
portion  and  facing  in  the  same  direction  as  the 
direction  of  lubricating  oil  flow. 

The  monitor  filter  element  may  be  retained  by  a 
quick  release  plug,  and  the  absolute  rating  par- 
ticle  size  of  the  monitor  filter  element  may  be 
larger  than  that  of  the  main  filter  element.  For 
example,  the  rating  of  the  main  filter  element  may be  about  three  microns  and  the  rating  of  the 
monitor  filter  element  may  be  between  twenty 
and  fifty  microns. 

The  invention  will  now  be  described  by  way  of 
example  only  and  with  reference  to  the  accom- 
panying  drawings  in  which, 

Figure  1  is  a  schematic  illustration  of  a  recir- 
culating  lubricating  system  in  accordance  with 
the  invention. 

Figure  2  is  a  sectioned  side  elevation  of  a 
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is  then  returned  via  the  chamber  32,  passage  33 
and  outlet  opening  34  to  rejoin  the  main  flow 
through  the  hollow  body  20  from  where  it  sub- 
sequently  passes  through  the  main  filter  element 
17  to  the  lubricating  outlets  19  in  manifold  18.  5 

The  "absolute"  rating  particle  size  of  the 
monitor  filter  element  28  will  be  larger  than  that  of 
the  main  filter  element  17  and  will  be  selected  for  a 
particular  installation  to  collect  a  sample  of  par- 
ticles  that  are  considered  to  be  of  a  potentially  io 
damaging  size.  For  example,  in  a  recirculating 
lubricating  system  for  a  helicopter  transmission, 
the  main  filter  element  17  may  have  a  rating  of 
three  microns  and  the  monitor  filter  28  may  have  a 
rating  of  between  twenty  and  fifty  microns.  w 

At  prescribed  inspection  periods,  the  quick 
release  plug  25  is  withdrawn  and  the  monitor  filter 
element  28  replaced  by  a  new  element.  Any  debris 
collected  on  the  used  monitor  filter  element  28  is 
then  removed  for  inspection  and  analysis.  The  20 
debris  can  also  be  compared  with  the  debris  from 
previous  inspection  procedures  to  enable  an 
assessment  of  types  and  quantity  of  debris  to 
provide  an  efficient  indication  of  the  wear  state  of 
the  mechanical  component  being  monitored.  25 

Alternatively,  of  course,  the  rating  of  the  monitor 
filter  element  could  be  selected  to  allow  very  small 
particles  to  pass  through  to  be  trapped  by  the  main 
filter  element  17  and  only  trap  larger  particles  that 
would  be  generated  when  surface  breakdown  or  30 
damage  had  already  occurred.  This  will  provide  an 
early  warning  that  a  full  examination  is  required  to 
prevent  a  possible  failure  of  the  mechanical  com- 
ponents  being  monitored. 

Thus,  the  recirculating  lubricating  system  of  this  35 
invention  includes  a  monitor  filter  unit  which, 
firstly,  samples  the  main  lubricating  oil  flow  and 
not  simply  the  oil  contained  in  the  sump  as  with 
prior  magnetic  plug  devices.  Secondly,  the 
monitor  filter  element  28  traps  non-magnetic  as  40 
well  as  magnetic  debris.  Thus,  for  example  debris 
caused  by  wear  or  breakdown  of  oil  seals  will  be 
trapped  as  well  as  debris  of  other  non-magnetic 
materials  such  as  titanium,  which  is  now  widely 
used  in  high  technology  areas  such  as  helicopter  4s 
transmission  systems,  and  the  copper  based  ' 
materials  often  used  in  bearing  cages,  etc. 

Thirdly,  since  the  monitor  filter  element  28  can 
be  located  in  the  main  supply  line  anywhere 
upstream  of  the  main  filter  element  17,  it  is  much  so 
more  likely  that  the  designer  can  arrange  its 
location  so  that  the  plug  25  is  readily  accessible, 
thereby  reducing  the  time  required  for  periodic 
inspections  of  the  monitorfilter  element  28.  Lastly, 
the  monitor  filter  element  28  of  the  described  55 
embodiment  does  not  reduce  the  volume  of 
lubricating  oil  being  supplied  to  the  lubricating 
points,  and  this  is  an  important  consideration  in 
respect  of  the  normally  restricted  capacity  for 
example  in  a  helicopter  transmission  system.  60 

Whilst  a  particular  embodiment  has  been 
described  and  illustrated,  it  will  be  apparent  that 
many  modifications  can  be  made  without  depart- 
ing  from  the  scope  of  the  invention.  For  example, 
in  installations  where  the  velocity  head  of  the  65 

lubricating  oil  is  not  sufficient  to  ensure  an  ade- 
quate  flow  through  the  monitor  filter  element  28, 
the  oil  from  downstream  of  the  monitor  filter 
element  28  can  be  returned  to  the  outlet  side  of  the 
main  filter  element  17.  In  such  a  case  the  pressure 
drop  across  the  main  filter  element  will  ensure  a 
flow  through  the  monitor  filter  element  28 
although  it  should  be  noted  that  in  some  installa- 
tions  it  may  be  desirable  to  provide  a  second  filter 
element  in  the  monitored  line  of  the  same  rating  as 
the  main  filter  element  17  in  order  to  ensure  that 
the  oil  returning  to  the  main  flow  downstream  of 
the  main  filter  element  17  is  to  the  same  standard 
of  cleanliness.  As  a  further  alternative,  in  installa- 
tions  in  which  there  is  a  reserve  oil  capacity,  the 
outlet  from  the  monitor  filter  element  can  be 
returned  directly  to  the  sump.  Whilst,  in  such  an 
installation,  the  second  filter  element  will  not  be 
required,  it  may  be  necessary  to  provide  a  flow 
restrictor  downstream  of  the  monitor  filter 
element  28  to  control  the  flow  rate  through  the 
element. 

Furthermore,  modifications  can  also  be  made  to 
the  particular  construction  of  the  monitorfilter  unit 
16.  Forexample,  whilst  theindividual  construction 
of  the  unit  16  of  the  described  embodiment 
ensures  replacement  without  dismantling  other 
components,  the  removable  plug  25  and  monitor 
filter  element  28  could  be  provided  integrally  with 
another  unit  in  the  system,  such  as  by  incorpora- 
tion  in  the  housing  of  either  the  pump  13  or  the 
main  filter  element  1  7  of  the  system  described  with 
reference  to  Figure  1. 

Claims 

1.  A  recirculating  lubricating  system  comprising 
a  sump  (11)  for  lubricating  oil  and  a  pump  (13) 
adapted  to  pump  oil  from  the  sump  to  a  plurality  of 
lubricating  points  (19)  from  where  the  oil  drains 
back  to  the  sump,  and  having  a  monitor  filter  unit 
and  diverting  means  (23,  31)  adapted  to  divert  a 
proportion  of  the  oil  flowing  from  the  pump 
through  a  removable  monitor  filter  element  (28), 
characterised  in  that  the  monitor  filter  unit 
includes  a  generally  tubular  body  portion  (20) 
having  end  portions  (21,  22)  adapted  for  connec- 
tion  into  an  oil  flow  passage  between  the  pump 
and  a  main  filter  (17);  the  monitorfilter  element 
(28)  is  located  in  a  hollow  boss  (24)  formed  integral 
with  said  tubular  body  portion  and  between  an 
inlet  chamber  (29)  and  an  outlet  chamber  (32);  and 
in  that  the  diverting  means  comprises  a  protrusion 
(23)  extending  into  the  body  portion  (20)  and 
having  an  inlet  opening  (31)  facing  in  a  direction 
opposite  the  normal  direction  of  flow  of  the 
lubricating  oil  and  connected  to  the  inlet  chamber 
by  a  passageway  (30). 

2.  A  system  as  claimed  in  Claim  1,  further 
characterised  in  that  the  outlet  chamber  (32)  is 
connected  through  a  passageway  (33)  to  an  outlet 
opening  (34)  in  said  body  portion  (20)  and  facing  in 
the  same  direction  as  the  direction  of  lubricating 
oil  flow. 

3.  A  system  as  claimed  in  Claim  1  or  2,  further 
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characterised  in  that  said  monitor  filter  element 
(28)  is  retained  by  a  quick  release  plug. 

4.  A  system  as  claimed  in  Claim  1,2  or  3,  further 
characterised  in  that  the  absolute  rating  particle 
size  of  the  monitor  filter  element  (28)  is  larger 
than  that  of  the  main  filter  (17). 

5.  A  system  as  claimed  in  Claim  4,  further 
characterised  in  that  the  rating  of  the  main  filter 
(17)  is  about  three  microns  and  the  rating  of  the 
monitor  filter  element  (28)  is  between  twenty  and 
fifty  microns. 

6.  A  helicopter  transmission  characterised  by  a 
recirculating  lubricating  system  as  claimed  in  any 
preceding  claim. 

Patentanspriiche 

1.  Umlauf-Schmiersystem  mit  einem  Sumpf 
(11)  fur  Schmierol  und  einer  Pumpe  (13),  mittels 
welcher  6l  von  dem  Sumpf  zu  mehreren  Schmier- 
stellen  (19)  zu  pumpen  ist,  von  denen  das  Ol  in 
den  Sumpf  zurOcklauft,  und  mit  einer  Clberwa- 
chungs-Filtereinheit  sowie  Abzweigmitteln  (23, 
31),  mittels  welcher  ein  Teil  des  von  der  Pumpe 
stromenden  6ls  durch  ein  entfernbares  Uberwa- 
chungs-Filterelement  (28)  abzuzweigen  ist, 
dadurch  gekennzeichnet,  daS  die  Uberwachungs- 
Filtereinheit  einen  im  wesentlichen  rohrfdrmigen 
Gehauseabschnitt  (20)  mit  Endabschnitten  (21, 
22)  abweist,  welche  in  einer  sich  zwischen  der 
Pumpe  und  einem  Hauptfilter  (17)  erstreckenden 
Olleitung  zu  befestigten  sind;  daB  das  Uberwa- 
chungs-Filterelement  (28)  in  einem  hohlen,  inte- 
gral  mit  dem  rohrformigen  Gehauseabschnitt 
ausgebildeten  Ansatz  (24)  zwischen  einer  EinlalS- 
kammer  (29)  und  einer  AuslafSkammer  (32)  ange- 
ordnet  ist;  und  daS  die  Abzweigmittel  einen 
Vorsprung  (23)  aufweisen,  der  sich  in  den  Gehau- 
seabschnitt  (20)  erstreckt  und  eine  EinlaBoffnung 
(31)  aufweist,  die  entgegen  der  normalen  Stro- 
mungsrichtung  des  Schmierols  gerichtet  und 
durch  eine  Leitung  (30)  mit  der  EinlaBkammer 
verbunden  ist. 

2.  System  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  die  AuslalSkammer  (32)  durch  eine 
Leitung  (33)  mit  einer  AuslaBkammer  (34)  in  dem 
Gehauseabschnitt  (20)  verbunden  ist,  welche  in 
dieselbe  Richtung  gerichtet  ist  wie  die  Richtung 
des  Schmierolstromes. 

3.  System  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dalS  das  Uberwachungs-Filtere- 
lement  (28)  durch  einen  schnell-losenden  Stopfen 
gehalten  ist. 

4.  System  nach  Anspruch  1,  2  oder  3,  dadurch 
gekennzeichnet,  dalS  die  absolute  Bemessungs- 
PartikelgroSe  des  Uberwachungs-Filterelementes 
(28)  grolSer  ist  als  diejenige  des  Hauptfilters  (17). 

5.  System  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dalS  die  Bemessung  des  Hauptfilters  (17) 

etwa  3  u  betragt  und  die  Bemessung  des  Uberwa- 
chungs-Filterelementes  (28)  zwischen  20  und  50  |i 
liegt. 

6.  Hubschrauber-Triebwerk  gekennzeichnet 
5  durch  ein  Umlauf-Schmiersystem  nach  einem  der 

vorhergehenden  Anspruche. 

Revendications 

w  1.  Systeme  de  lubrification  a  recirculation  com- 
prenant  un  bac  (11)  pour  I'huile  lubrifiante  et  une 
pompe  (13)  capable  de  pomper  I'huile  du  bac  vers 
une  pluralite  de  points  de  lubrification  (19)  a  partir 
desquels  I'huile  s'ecoule  en  retour  vers  le  bac,  et 

w  comprenant  un  dispositif  a  filtre  de  surveillance  et 
des  moyens  de  derivation  (23,  21)  prevus  pour 
deriver  une  partie  de  I'huile  refoulee  par  la  pompe 
a  travers  un  element  filtrant  de  surveillance  (28) 
demontable,  caracterise  en  ce  que  le  dispositif  a 

20  filtre  de  surveillance  comprend  un  corps  sensible- 
menttubulaire(20)  presentant  des  parties  d'extre- 
mite  (21,  22)  prevues  pour  le  raccordement  dans 
un  passage  de  circulation  d'huile  entre  la  pompe 
et  un  filtre  principal  (17);  I'eiement  filtrant  de 

25  surveillance  (28)  est  place  dans  un  bossage  creux 
(24)  solidaire  dudit  corps  tubulaire,  entre  une 
chambre  d'entree  (29)  et  une  chambre  de  sortie 
(32);  et  en  ce  que  les  moyens  de  derivation 
comprennent  une  protuberance  (23)  qui  fait  saillie 

30  dans  le  corps  (20)  et  comporte  un  orifice  d'entree 
(31)  oriente  dans  une  direction  opposee  a  la 
direction  normale  d'ecoulement  de  I'huile  lubri- 
fiante  et  connecte  a  la  chambre  d'entree  par  un 
passage  (30). 

35  2.  Systeme  suivant  la  revendication  1,  caracte- 
rise  en  outre  en  ce  que  la  chambre  de  sortie  (32) 
est  reliee  par  un  passage  (33)  a  un  orifice  de  sortie 
(34)  dans  ledit  corps  (20),  oriente  dans  la  meme 
direction  que  la  direction  d'ecoulement  de  I'huile 

40  lubrifiante. 
3.  Systeme  suivant  la  revendication  1  ou  2, 

caracterise  en  outre  en  ce  que  ledit  element 
filtrant  de  surveillance  (28)  est  retenu  par  un 
bouchon  a  demontage  rapide. 

45  4.  Systeme  suivant  la  revendication  1,  2  ou  3, 
caracterise  en  outre  en  ce  que  la  dimension  de 
particule  nominate  absolue  de  I'eiement  filtrant 
de  surveillance  (28)  est  superieure  a  celle  du  filtre 
principal  (17). 

so  5.  Systeme  suivant  la  revendication  4,  caracte- 
rise  en  outre  en  ce  que  ia  finesse  nominale  du 
filtre  principal  (17)  est  de  3  urn  environ  et  la 
finesse  nominale  de  I'eiement  filtrant  de  surveil- 
lance  (28)  est  comprise  entre  20  et  50  urn. 

55  6.  Transmission  d'helicoptere,  caracterisee  par 
un  systeme  de  lubrification  a  recirculation  suivant 
I'une  quelconque  des  revendications  prece- 
dentes. 
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