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(28). The system further includes a supply tank (30) with first and second separate chambers (32, 34) respectively connected In
fluild flow communication with the first and second lubricant circulating circuits (26, 28). A filler port (38) Is defined In the tank (30)
for allowing the first chamber (32) to be filled with lubricant. A filing and level maintaining circuit (40) Is connected to the first
lubricant circulating circuit (26) for directing a portion of the lubricant fluid pumped from the first chamber (32) into the second
chamber (34), thereby obviating the need for a second filler port.
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(57) Abstract: A lubrication system for lubricating gas turbine
engine components and accessory components separately
comprises first and second lubricant circulating circuits for
separately feeding lubricant to the engine components (26) and
the accessory components (28). The system further includes
a supply tank (30) with first and second separate chambers
(32, 34) respectively connected in fluid flow communication

with the first and second lubricant circulating circuits (26,
28). A filler port (38) is defined in the tank (30) for allowing

the first chamber (32) to be filled with lubricant. A filling and
level maintaining circuit (40) is connected to the first lubricant
circulating circuit (26) for directing a portion of the lubricant
fluid pumped from the first chamber (32) into the second
chamber (34), thereby obviating the need for a second filler
port.
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DUAL INDEPENDENT TANK AND OIL SYSTEM
WITH SINGLE PORT FILLING

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to lubrication

and, more particularly, to a lubrication system suited

for independently lubricating the engine components

and the accessory components of a gas turbine engine.

Description of the Prior Art

[0002] Tt is known to independently feed lubricant

to the accessory components and the engine components

of a gas turbine engine. This is typically achieved by
providing two separate oil tanks, one for accessory

lubrication and one for engine lubrication. Each tank

is connected to a distinct lubricant re-circulating

circuit for respectively feeding oil to the engine

components and the accessory components. Each tank

must have its own filler port and its own oil level

indicator. This tank duplication represents additional

work for the technician, which must f£ill two tanks and

thereafter monitor two different levels of oil. The

use of two tanks also contributes to 1ncrease the

overall weight of the gas turbine engine Ilubricating

system and requires additional space, which 1s not

suitable due to size constraints on a gas turbine

engine.

SUMMARY OF THE INVENTION

[0003] It is therefore an aim of the present
invention to provide a new supply tank, which
facilitates malntenance of a dual independent

lubrication system.

[0004] It is a further aim of the present invention

to minimize the weight and part numbers of a
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lubrication system having two independent lubricant

circulating circuilts.

[0005] It i1is a further aim of the present invention

to provide a gas turbine engine lubrication system

comprising a tank having two chambers for lubricating

engine and accessory components separately.

[0006] Therefore, 1n accordance with the present

invention, there 1is provided a lubrication system for

lubricating gas turbine engine components and

accessory components separately, comprising first and

second lubricant circulating circuits for separately

feeding lubricant to the engine components and the

accessory components, a supply tank with first and

second separate chambers respectively connected in

fluid flow communication with said first and second

lubricant c¢irculating circuits, a filler port for

allowing said first chamber to be filled with

lubricant, and a filling and level maintaining circuilt

connected to said first lubricant circulating circuilt

for directing a portion of the lubricant fluid pumped

from salid first chamber i1nto said second chamber,

thereby allowing said second chamber to be initially

filled and the level of lubricant contained therein

subseguently maintained at a predetermined level.

[0007] In accordance with a further general aspect

of the present invention, there 1s provided a

lubrication system for. separately supplying lubricant

to first and second set of components, comprising
first and second lubricant circulating circuits for
separately feeding Ilubricant to the first and second
sets of components, said first and second lubricant

circulating circuit being fed by a common supply tank

having first and second separate chambers respectively

connected in fluid flow communication with said first

and second lubricant circulating circuits, a filler

- 2 -
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port defined in said supply tank for allowing said

first chamber to be filled with lubricant, a pump for

withdrawing lubricant from said first chamber, wherein

a first portion of the lubricant pumped from said

F
A

first chamber 18 directed to the first set ot

components via said first lubricant <c¢irculating

circuit Dbefore being returned Dback to said first

chamber, whereas a second portion of the lubricant

fluid pumped from the first chamber is directed into

salid second chamber through a filling and level

maintaining circuit connected to receive a flow otf

lubricant from said first chamber to initially permit

filling of said second chamber and to subsequently

maintain a predetermined volume of lubricant in said

second chamber.

[0008] In accordance with a further general aspect

of the present invention, there is provided a dual

supply tank for independently supplying lubricant to a

gas turbine engine lubricating circuit and an

accessory lubricating circuit. The tank comprises

first and second separate chambers adapted to

separately feed the gas turbine engine lubricating

circuit and the accessory lubricating c¢ircuit, a

single filler port for filling said first chamber, a

nozzle for directing a flow of lubricant from said

first chamber to a scupper, said scupper being

connected 1in flow communication with said second

chamber for allowing filling of said second chamber up

to a predetermined level and thereafter redirect the

excess lubricant flowing out of the nozzle away from
sald second chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Having thus generally described the nature

of the invention, reference will now be made to the
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accompanying drawings, showing by Way of illustration

a preferred embodiment thereof, and in which:

[00010] = Fig. 1 1is a side wview, partly 1in cross-

section, of a gas turbine engine 1incorporating a

lubrication system in accordance with a preferred

pr—

embodiment of the present invention; and

[00011] Fig. 2 1is a diagrammatic representation of

the lubrication system partly shown in Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00012] Fig. 1 illustrates a gas turbine engine 10

generally comprising in serial flow communication a

fan 12 through which ambient air is propelled, a
multistage compressor 14 for pressurizing the air, a
combustbr 16 in which the compressed air is mixed with
fuel and ignited for generating hot combustion gases,

and a turbine 18 for extracting energy from the

combustion gases.

[00013] As schematically illustrated in Fig. 2, the

engine 10 also includes various engine components 20,

such as bearings and gearboxes, which must be suitably

lubricated. The engine 10 also typically includes

various accessories, such as pumps and generators,

which are engirie driven through gear trains. Among

pr—
p—

these accessoriles, there are also a number  O:

accessory c¢omponents 22, which must be suiltably

lubricated.

[00014] According to the present invention, the

engine components 20 and the accessory components 22

"are individually supply with lubricant. This 1is

accomplished through the use of a lubrication system

24 comprising first and second separate lubricant

circulating circuits 26 and 28. In this way, the

engine components 20 have their own lubrication

circuit and the accessory components 22 have another

lubrication circuit. The circuits 26 and 28 are

- 4 -
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connected to a single supply tank 30 having first and

second separate chambers 32 and 34. The first

lubricant circuit 26 is connected in fluid flow

communication with the first chamber 32, whereas the

second lubricant circulating circult 28 1s connected

in fluid flow communication with the second chamber

34. In other woxrds, the supply tank 30 has two

separate chambers, one for supplying lubricant to the

- engine components 20 and one for supplying lubricant

to the accessory components 22.
[00015] A partition wall 36 is provided within the

tank 30 to prevent lubricant contained in the first -

chamber 32 from flowing into the second chamber 34 and

vice versa. Although the first and second chambers 32
and 34 are segregated from one another, the supply
tank 30 comprises a single filler port 38 through
which a lubricant, such as virgin oil, can be fed to

f111 the first chamber 32. °The gsecond chamber 34 1is

filled via a filling and level maintaining circuit 40

connected in fluid flow communication with the first

lubricant circulating circuit 26. Accordingly, the

operator does not have to unscrew the cap of a second

filler port for initially filling the second chamber
34, The second chamber 34 1is filled from the first

chamber 32, preferably through a filter 52 to insure

pubun
pond

complete segregation of the engine and the accessories

oi1l systems. This contributes to reduce the chances
for human error in filling the tank 30.

[00016] The filling and level maintaining circuit 40

includes a feed 1line 42 having a downstream end

connected to the first Ilubricant cilrculating circuilt

26 and an upstream end connected to a nozzle 44 for

discharging filtered lubricant i1into a scupper 46. The

scupper 46 forms a receptacle having -a hole or an

orifice 48 defined in the bottom thereof for allowiling

- 5 -
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lubricant to pass from the scupper 46 into the second
champber 34.

[00017] A pump 50 is provided in the first lubricant

circulating circuit 26 for withdrawing lubricant from

‘the first chamber 32. Filling of the second chamber 34

is effected by operating the pump 50. Indeed, a

portion of the lubricant pumped from the first chamber

32 will flow through the filter 52 and the feed line

42 before being discharged into the scupper 46 by the

nozzle 44. The lubricant will then flow from the

scupper 46 into the second chamber 34 until the level

of l1ubricant 1n the second chamber 34 reaches the

level of lubricant in the scupper 46. That 1s to say

that the level of lubricant in the second chamber 34

is set by the scupper 46. Once the second chamber 34

has been filled, the continuous flow of lubricant

discharged from the nozzle 44 spills over the scupper
46 to the engine before being pumped back into the
first chamber 32. The lubricant fed to the second

chamber 34 is pumped through the filter 52, whereby 1t

is always free from contaminant that might be present

in the engine components.

[00018] As shown 1in Fig. 2, a one-way valve 54 or

the like may be placed in the orifice 48 to prevent

lubricant to pass from the second chamber 34 into the

scupper 46. This prevents contamination of the

lubricant circulated in the first circuit 26 by the

lTubricant circulated in the second circult 28.

[00019] A second portion of the Ilubricant pumped
from the first chamber 32 is directed to the engine

components 20, through the filter 52, and pumped back

into the first chamber 32 Dby scavenge pumps 56.

Various equipments, such as coolers, aerators and

filters may be provided in the return 1lines of the

first circuit 26, as 1s well known in the art.

~ 6 -
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[00020] Likewise, the second circuit 28 comprises a

pump 58 for pumping lubricant from the second chamber

34 to the accessories components 22. Scavenge pumps 60

are provided downstream of the accessory components 22

for pumping the lubricant back into the second chamber

34, As for the first circuit, wvarious equipments may

be provided in the second circuit 28 to treat the

lubricant before i1t 'is returned " into the second
chamber 34.

[00021] The supply tank 30 is provided with a single
level i1indicator 62 for monitoring the level of

lubricant in the first chamber 32. The level indicator

62 can be provided in the form of a sight-glass. The
level of lubricant in the second chamber 34 does not

have to be monitored since it 18 maintained

pr—
ot

substantially constant by the continuous flow of

lubricant from the first chamber 32 to the scupper 46.

Indeed, as soon as the level of lubricant in the

second chamber 34 starts to fall due to lubricant

consumption of the accessory lubricant circuit 28, a

corresponding amount of lubricant flows from the

scupper 46 1into the second chamber 34 through the
orifice 48, thereby ensuring a constant level of
lubricant in the second chamber 34.

[00022] The only direct connection between the first

and second chambers 32 and 34, for venting purposes,

igs above the maximum lubricant level and the return

lines. Therefore, no contaminant can transfer between

the two chambers 32 and 34.

[00023] As shown in Fig. 2, a drain 64 1s provided
in the base of each chamber 32 and 34.
[00024] The use of a dual independent tank 30 with a

single filling port and a single level indicator 1is

advantageous 1n that it provides space saving, while

at the same time facilitating the maintenance of the

- 7 -
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lubrication system 24. It also contributes to minimize

the number of piece composing the lubrication system

and, thus, advantageously minimize the cost and the

weight of the overall system.
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1. A Jubrication system (24) for lubricating

gas turbine engine components (20) and accessory i
‘ components (22) separately, comprising first and

se’cm{d lubricant c¢irculating circuits (26, 28) for

separately  feeding lubri cant to the engine

components (20) and the acecessory components (22), a
supply tank (30) with first and second separate
chambers (32, 34) respectively connected in £luid flow
communication with said €first and second lubricant !
circulating circuits (26, 28), a filler port (38) for | 1
allowing said fi;'st chamber (32) to be filled with
lubricant, and a £filling and level maiantaining

circuit (40) comecéed to said first lubricant -- ‘
circulating circuit (26) for directing a portion of |
the lubricant  £luid pumped from said first
chamber (32) . into said second chamber (34), thereby
‘allowing said second chamber (34) to be initially
filled and the level of lubricant contained therein .

subsequently maintained at a predetaermined level,

2, A lubrication system (24) a=s defined in
claim 1, further ineluding a pump (50) for pumping
lubricant from said first chamber (32) to the engine

|
l
|
|
l
|
components (20) and to said second chamber (34), and I
wherein thg filling and level maintaining circuit (40) | I
discharges the lubricant pumped from the first
chamber (32) into a scupper (46) connected in fluid l
flow communication with the second chamber k34) , the I
level of lubricant in the second chamber (34) being a l
functign of the level of lubric;ai'lt in said
scupper (46) and of the position of the scupper (46) |

relative to the second chamber (34). ' |
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3. A lubrication system (24) as defined in
. claim 2, wherein excess flow from the filling and

level maintaining circn;it (40) is fed to the engine
components (20) as the lubricant f£luld spills over the
scupper (46). %

4. A lubrication system (24) . as defined in
claim &, wherein said scupper (46) .defines an
orifice (48) leading to said second chamber (34), and
wherein a one-way valve (54) is provided toc prevent
the Jubricant contained in said second chamber (34)
from flowing into said scupper (46) through said

orifice (48).

5 . A lubrication system (24) as defined in
claim 2, wherein said filling and level maintaining
circult (40) inecludes a nozzle (44) adapted to
discharge a continuous flow of lubricant into said
scupper (46).

5. .- A lubrication system (24) as defined in
claim 1, wherein said first and second
chambers (32, 34) have a common vent.

7. A lubrication system (24) as defined in
claim 1, wherein said supply tank (30) has a single
lubricant level indiecator (62) for monitoring the
“level of lubricant in said first chamber (32), the
level of lubricant in the second chamber (34) being
maintained substantially constant by the flow of
lubricant passing through said filling and level

maintaining circuit (40) .

8. A lubrication system (24) as defined in :
a ] [ ] s . '
claim 2, wherein the Ilubricant withdrawn from the |
- 10 -
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first chamber (32) is passed throﬁgh a filter (52)
~ before being directed into said second chamber (34).

2
AP Sl Mk S il

9. A lubrication system (24) for separately ,
supplying lubricant to first and second set of
componants 20, 22), comprising first and second
1ubricant arculating circuits (26, 28) for separately
feeding lubricant to the first and sec"qncl sets of |
components (20, 22), said first and second lubricant

circulating circuits (26, 28) being. fed by a common

supply tank (30) having first aund second separate

chambers (32, '34) respectively connected in fluid flow

communication with said first and second lubricant .
circulating circuits (26, 28)., a filler poxrt (38)
defined in said supply tank (30) for allowing said
first chamber (32) to be filled with Ilubricant, a
pump (50) for withdrawing lubricant from said first
chamber (32), wherein a first portion of the lubricant

pumpad from said first chamber (32) is directed to the
first set of components (20) wvia said first lubricant

S Sabuik 4

circulating ecircuit (26) before being returned back to
said first chamber (32), whereas a second portion of
the lubricant fluid pumped from the first chamber (32)
is directed into said second chamber (34) through a l

I

o

filling and level maintaining circuit (40) connected
to receive a flow of lubricant from said Ffirst
chamber (32) to initially permit £illing of said

second chamber (34) and to subsequently maintain a l
praedetermined volume of Jlubricant in said secend

chamber (34), |

|

10. A lubrication system (24) as defined in ’

claim 9, wherein said filling and level maintaining l

circuit (40) dincludes g scuﬁper (46) connected in I

fluid flow communication with sald second l

- 11 - |
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| chamber (34), said scupper (46) forming a receptacle
for receiving a continuous flow of lubricant from said
first chamber (32), said scupper (46) being in spill-
over transfer relationship with the first set of |
~ - components (20) for | allowing execess lubricant fed to |
said 'ééﬁpper (46) to be re-circulated through said |
first lubricant eirculating circuit (26) .

11. A lubrication system (24) as defined in
claim 10, wherein said scupper (46) defines- a
hole (48) leading to said second chamber (34) for
allowing lubricant to flow from the scupper (46) into

compensate for lubricant losses in the second
lubricant circulating circuit (28). |

|
the second chamber (34) in order to automatically o ;
12, A Jlubrication system (24) as defined in I
claim 9, wherein said filling and level maintaining
circuit (40) includes a scupper (46) forming a

|

reservoir for automatically supplying lubricant to

sald second chamber (34) in order to compensate for
the Ilubricant consumption of the pgecond set of
components (22), while allown.ng excess lubricant
flowing into said scupper (46) to be redirescted baclk
into said first lubricant circulating eircuit (26).

13. A lubrication sys'tem (24) &as defined in
claim l2, wherein the scupper (46) sets the level of
lubricant in the second chamber (34).

14, A lubrication system (24) as defined in

circuit (40) includes a nozzle (44) discharging a
continuous flow of lubricant into said reservoir.

- 12 -
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i 15, A lubrication system (24) as defined 1in
claim 9, wherein said Eirst and second
chambers (32, 34) have a common vent.

. | 16. A lubrication system (24) as defined in

¢
|
|
|
|
|
claim 9, wherein said supply tank (30) has a gingle |
lubricant level indicator (62) fer monitoring - the |l
1evel of lubricant in gaid firgt chamber (32), the |
level of lubricant in the second chamber (34) being I
maintained “subst:antially constant by the flow of l
lubricant passing through said Filling and level ‘

maintaining circuit (40),

17. A dual supply tank (30) Ffor independently
supplyving | lubricant to a gas turbine engine
lubricating eircuit (28) and an accessory lubricating
circuit (28), comprising first and gecond separate
chambers (32, 34) adapted to separately feed the gas
turbine engine lubricating circuit (2.6). and the
accessory lubricating circuit (28): a 8Single filler
port (38) for f£illing said first chamber (32), a
nozzle (44) for directing a fiow of Jlubricant from

said first chamber (32) to a scupper (46), said
scupper (46) being connected in flow communication
with said second chamber (34) for allowimg £illing of
said second chamber (34) up to a Predetermined level

and thereafter redirect the excess lubricant flowing
out of the nozzle (44) away from szid second

chnamber (34) .

18. A tank (30) as defined in claim 17, wherein |

said scupper (46) forms a receptacle defining an
orifice (48) for allowing lubricant to flow from said
scupper (46) into said second chamber (34), wherein

I
|
said receptacle is open for allowing excess lubricant ||
-13 - |
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supply to said scupper (46) to spill-over from said .

receptacle. ~

9
°

19. A tank (30) as defined in claim 17, wherein

the scupper (46) forms a reservolir for reeceiving a I
| - continuous flow of lubricant from szid nozzle (44),
said reservoir being configured for allowing spill- !
- over ol excess lubricant. I
20. A tank (30) as defined in claim 17, wherein _ I
| said first and second chambers (32, 34) have a Common 'l
ventc. :
T ’ ]
. N
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