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(54) Accessory gearbox with internal layshaft

(57) An engine accessory system (62) for a gas tur-
bine engine (10) includes a first accessory component
(AC) mountable to an accessory gearbox (60) along a
first accessory axis (b) transverse to a layshaft axis of

rotation (L). A second accessory component (AC) is
mountable along a second accessory axis (c) transverse
to the layshaft axis of rotation (L), the first and second
accessory axis (b, c) defining a V-orientation.
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Description

BACKGROUND

[0001] The present disclosure relates to a gas turbine
engines, and more particularly to an accessory gearbox
therefor.
[0002] Aircraft powered by gas turbine engines often
include a mechanically driven accessory gearbox to drive
accessory systems such as fuel pumps, scavenge
pumps, electrical generators, hydraulic pumps, etc.
These components typically operate at different speeds
from one another and require differing amounts of horse-
power as provided by the accessory gearbox.
[0003] Conventional gas turbine engine accessory
gearboxes utilize a gearbox case mountable underneath
the engine. The gearbox case is typically crescent-
shaped with forward and aft faces to which the accessory
components are mounted. The accessory gearbox is
driven by an angle gearbox through a layshaft which ax-
ially extends from the gearbox case. A towershaft driven
by the engine high-pressure spool drives the layshaft
through the angle gearbox.

SUMMARY

[0004] An accessory system for a gas turbine engine
according to a further exemplary aspect of the present
disclosure includes a first accessory component mount-
able to an accessory gearbox along a first accessory axis
transverse to a layshaft axis of rotation.
[0005] An accessory system for a gas turbine engine
according to an exemplary aspect of the present disclo-
sure includes a first accessory component mountable to
an accessory gearbox along a first accessory axis and a
second accessory component mounted to the accessory
gearbox along a second accessory axis, the first acces-
sory axis and the second accessory axis defines a V-
orientation.
[0006] A gas turbine engine according to a further ex-
emplary aspect of the present disclosure includes an en-
gine case section defined about an engine axis of rota-
tion. A first accessory component mountable to the ac-
cessory gearbox along a first accessory axis transverse
to a layshaft axis of rotation and a second accessory
component mountable to the accessory gearbox along
a second accessory axis transverse to the layshaft axis
of rotation, the first accessory axis and said second ac-
cessory axis defines a V-orientation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Various features will become apparent to those
skilled in the art from the following detailed description
of the disclosed non-limiting embodiment. The drawings
that accompany the detailed description can be briefly
described as follows:

Figure 1 is a general sectional view through a gas
turbine engine along the engine longitudinal axis;
Figure 2 is a general partial sectional view through
a gas turbine engine along the engine longitudinal
axis illustrating an engine static structure case ar-
rangement on the lower half thereof with an acces-
sory system mounted thereto;
Figure 3 is a general top view of an accessory system
with a multiple of accessory components mounted
thereto;
Figure 4 is a side view of the accessory system with
a side cover removed;
Figure 5A is a rear view of the accessory system;
Figure 5B is a general top view of an accessory sys-
tem without the multiple of accessory components
mounted thereto taken along line 5B-5B in Figure 5A;
Figure 5C is a general sectional top view of an ac-
cessory system without the multiple of accessory
components mounted thereto taken along line 5C-
5C in Figure 5A;
Figure 5D is a general sectional top view of an ac-
cessory system without the multiple of accessory
components mounted thereto taken along line 5D-
5D in Figure 5A;
Figure 6 is a general top view of an accessory system
with the side covers removed to illustrate the
geartrain therein;
Figure 7 is a front view of an accessory system with
the multiple of accessory components mounted
thereto;
Figure 8 is a rear view of an accessory system with
the multiple of accessory components mounted
thereto;
Figure 9 is a rear view of the gas turbine engine a
with an accessory system mounted thereto; and
Figure 10 is a sectional view of the accessory system
with a manual crank attached thereto.

DETAILED DESCRIPTION

[0008] Figure 1 illustrates a general partial fragmen-
tary schematic view of a gas turbine engine 10 suspend-
ed from an engine pylon P within an engine nacelle as-
sembly N as is typical of an aircraft designed for subsonic
operation. The engine pylon P or other support structure
is typically mounted to an aircraft wing W, however, the
engine pylon P may alternatively extend from other air-
craft structure such as an aircraft empennage.
[0009] The gas turbine engine 10 includes a core en-
gine C within a core nacelle 12 that houses a low spool
14 and high spool 24. The low spool 14 includes a low
pressure compressor 16 and low pressure turbine 18.
The low spool 14 may drive a fan section 20 either directly
or through a gear train 22. The high spool 24 includes a
high pressure compressor 26 and high pressure turbine
28. A combustor 30 is arranged between the high pres-
sure compressor 26 and high pressure turbine 28. The
low and high spools 14, 24 rotate about an engine axis

1 2 



EP 2 390 486 A2

3

5

10

15

20

25

30

35

40

45

50

55

of rotation A.
[0010] The engine 10 in the disclosed embodiment is
a high-bypass geared architecture aircraft engine. In one
disclosed embodiment, the engine 10 bypass ratio is
greater than ten (10:1). The turbofan diameter is signifi-
cantly larger than that of the low pressure compressor
16, and the low pressure turbine 18 has a pressure ratio
that is greater than 5:1. The gear train 22 may be an
epicycle gear train such as a planetary gear system or
other gear system with a gear reduction ratio of greater
than 2.5:1. It should be understood, however, that the
above parameters are only exemplary of one embodi-
ment of a geared architecture engine and that the present
application is applicable to other gas turbine engines in-
cluding direct drive turbofans.
[0011] Airflow enters a fan nacelle 34, which at least
partially surrounds the core nacelle 12. The fan section
20 communicates airflow into the core nacelle 12 to pow-
er the low pressure compressor 16 and the high pressure
compressor 26. Core airflow compressed by the low
pressure compressor 16 and the high pressure compres-
sor 26 is mixed with the fuel in the combustor 30 and
expanded over the high pressure turbine 28 and low pres-
sure turbine 18. The turbines 28, 18 are coupled for ro-
tation with, respective, spools 24, 14 to rotationally drive
the compressors 26, 16 and, through the optional gear
train 22, the fan section 20 in response to the expansion.
A core engine exhaust exits the core nacelle 12 through
a core nozzle 38 defined between the core nacelle 12
and a tail cone 32.
[0012] A bypass flow path is defined between the core
nacelle 12 and the fan nacelle 34. The engine 10 gener-
ates a high bypass flow arrangement with a bypass ratio
in which approximately 80 percent of the airflow entering
the fan nacelle 34 becomes bypass flow. The bypass
flow communicates through the generally annular bypass
flow path.
[0013] Referring to Figure 2, engine static structure 42
includes sub-structures such as a core engine case struc-
ture 44 often referred to as the engine backbone. The
engine case structure 44 generally includes a fan case
46, an intermediate case (IMC) 48, a high pressure com-
pressor case 50, a diffuser case 52, a low pressure tur-
bine case 54, and a turbine exhaust case 56. The core
engine case structure 44 is secured to the fan case 46
at the IMC 48 which includes a multiple of circumferen-
tially spaced radially extending fan exit guide vanes
(FEGVs) 36.
[0014] An accessory gearbox 60 is mounted to the
case structure 44 generally parallel to the engine axis of
rotation A. The accessory gearbox 60 takes advantage
of the significant axial area within the core nacelle C (Fig-
ure 1) to support an engine accessory system 62 which
may include accessory components (AC)s such as an
Air Turbine Starter (ATS), a deoiler (D), a hydraulic pump
(HP), an oil pump (OP), an integrated drive generator
(IDG), a permanent magnet alternator (PMA), a fuel
pump module (FPM), and others (Figure 3). It should be

understood, that any number and type of accessory com-
ponents AC may alternatively or additionally be provided.
[0015] Referring to Figure 4, the accessory gearbox
60 includes a housing assembly 64 which at least partially
supports a towershaft 66 and layshaft 68. The towershaft
66 defines a towershaft axis of rotation T generally trans-
verse to the engine axis of rotation A from which the tow-
ershaft 66 extends (Figure 2). It should be understood
that the towershaft 66 is in meshing engagement and
typically driven by the high spool 24. Various towershaft
66 arrangements will benefit herefrom.
[0016] The layshaft 68 defines a layshaft axis of rota-
tion L generally parallel to the engine axis of rotation A
(Figure 2). That is, the housing assembly 64 provides an
integral housing for the towershaft 66 and the layshaft
68 which otherwise conventionally required a separate
angled gearbox housing which extends from the crescent
shaped accessory gearbox.
[0017] Referring to Figures 5A-5D, the housing as-
sembly 64 includes a main case 74, a first cover 76 and
a second cover 78. The main case 74 includes support
points 70A, 70B for attachment to the case structure 44
through a multiple of links 72 which constrain relative
movement of the housing assembly 64 in six-degrees of
freedom. It should be understood that various attachment
arrangements may additionally or alternatively be pro-
vided.
[0018] The covers 76, 78 define angled, non-parallel
sides of the housing assembly 64. The covers 76, 78 are
removable to access a geartrain 80 (Figure 6). It should
be understood that various other covers and access pan-
els may alternatively or additionally be provided.
[0019] Referring to Figure 5B, the covers 76, 78 define
an accessory component pad 82A-82E to which the as-
sociated accessory component AC is mounted. The ac-
cessory component pads 82A-82E facilitate a V-orienta-
tion of the accessory components AC (Figures 7 and 8)
with respect to the main case 74 to essentially straddle
the engine case structure 44. That is, a mounting axis b
of each accessory component AC on the first cover 76
and a mounting axis c of each accessory component AC
on the second cover 78 define the V-orientation with re-
spect to the layshaft axis of rotation L to straddle the
engine axis of rotation A. This orientation provides a sig-
nificant removability envelope for each accessory com-
ponent AC as each accessory component AC extends
in a radial outboard direction with regard to the layshaft
axis of rotation L. The location of the accessory compo-
nents AC also facilitates location of the accessory gear-
box 60 and the accessory components AC forward within
the core nacelle which provides a relatively lower tem-
perature operating environment. The location of the ac-
cessory components AC further facilitates service line
routes which typically require a relatively large bend ra-
dius R (Figure 9).
[0020] In one non-limiting embodiment, the first cover
76 may additionally include a manifold 84. The manifold
84 may be a fuel manifold which supports a multiple of
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fluidly connected components such as a fuel pump, FMU
and a fuel filter in a module arrangement.
[0021] In one non-limiting embodiment, the Integral
Drive Generator (IDG) is mounted along the layshaft axis
of rotation L (best seen in Figures 2 and 3). That is, the
layshaft axis of rotation L may be in line with the input
axis of rotation for the IDG. The axial arrangement of the
IDG and layshaft 68 provides a mounted location where
there is more room for a relatively larger more powerful
generators.
[0022] Referring to Figure 5C, the geartrain 80 in-
cludes a multiple of drive gears 86A-86E which may be
interconnected by a multiple of idler gears 88A-88B. The
geartrain 80 within the accessory gearbox section 60
drives each auxiliary engine component AC at the proper
speed. That is, each drive gear 86A-86E drives the re-
spective accessory component AC.
[0023] The towershaft 66 is supported within the main
case 74 in meshing engagement with the layshaft 68
through a first gear arrangement 90A such as a bevel
gear arrangement. The layshaft 68 is supported within
the main case 74 (Figure 5D) to drive a second gear
arrangement 90B which may include a bevel gear 90B
which is in meshing engagement with drive gears 86A
and 86E (shown in Fig 5C). That is, the bevel gear 90B
is in meshing engagement with drive gears 86A and 86E
to drive the entire geartrain 80.
[0024] Referring to Figure 5D, the layshaft 68 is sup-
ported within housing assembly 64 through bearing sup-
ports 92 within the main case 74. The integration of tow-
ershaft 66 (not shown), layshaft 68 and geartrain 80 (not
shown) within the main case 74 provides a significant
overall weight reduction. Also, the location of the layshaft
68 within the main case 74 facilitates lubrication as well
as common lubrication system integration of the tower-
shaft 66 (not shown), the layshaft 68 and the geartrain
80 (not shown).
[0025] Referring to Figure 10, the towershaft 66 may
also include a socket 94 adjacent the first gear arrange-
ment 90A to receive a manual crank (illustrated sche-
matically at M) which will facilitate maintenance and other
operations. An access port 96 is located through the main
case 74 along the towershaft axis of rotation T to provide
attachment of the manual crank M in a readily accessible
and operable location.
[0026] The accessory gearbox 60 reduces component
complexity, part count, and weight through elimination of
bolted flanges and additional structure typical of a sep-
arate angled gearbox housing. This integration is best
implemented for accessory gearboxes mounted close to
the engine case, and in the case of this disclosure, gear-
boxes which are axially-oriented.
[0027] It should be understood that relative positional
terms such as "forward," "aft," "upper," "lower," "above,"
"below," and the like are with reference to the normal
operational attitude of the vehicle and should not be con-
sidered otherwise limiting.
[0028] The foregoing description is exemplary rather

than defined by the limitations within. Many modifications
and variations of the present invention are possible in
light of the above teachings. The disclosed embodiments
of this invention have been disclosed, however, one of
ordinary skill in the art would recognize that certain mod-
ifications would come within the scope of this invention.
It is, therefore, to be understood that within the scope of
the appended claims, the invention may be practiced oth-
erwise than as specifically described. For that reason the
following claims should be studied to determine the true
scope and content of this invention.

Claims

1. An accessory system (62) for a gas turbine engine
(10) comprising:

an accessory gearbox (60);
a layshaft (68) within said accessory gearbox
(60) along a layshaft axis of rotation (L); and
a first accessory component (AC) mountable to
said accessory gearbox (60) along a first acces-
sory axis (b) transverse to said layshaft axis of
rotation (L).

2. The accessory system as recited in claim 1, wherein
said layshaft axis of rotation (L) is parallel to a gas
turbine engine axis of rotation (A).

3. The accessory system as recited in claim 1 or 2,
wherein said first accessory axis (b) is transverse to
a or said gas turbine engine axis of rotation (A).

4. The accessory system as recited in claim 1, 2 or 3
further comprising a second accessory component
mounted to said accessory gearbox (60) along a sec-
ond accessory axis transverse (c) to said layshaft
axis of rotation (L), said first accessory axis (b) and
said second accessory axis (c) defines a V-orienta-
tion.

5. The accessory system as recited in claim 4, wherein
said first accessory axis (b) and said second acces-
sory axis (c) straddle a or said gas turbine engine
axis of rotation (A).

6. The accessory system as recited in claim 5, further
comprising a towershaft (66) in meshing engage-
ment with said layshaft (68), said towershaft (66)
transverse to said gas turbine engine axis of rotation
(A).

7. The accessory system as recited in any preceding
claim, wherein said first accessory component (AC)
is mounted to a removable cover (76) of said acces-
sory gearbox (60).
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8. The accessory system as recited in claim 7 wherein
said second accessory component (AC) is mounted
to a second removable cover (78) of said accessory
gearbox (60).

9. An accessory system (62) for a gas turbine engine
comprising:

an accessory gearbox (60);
a first accessory component (AC) mountable to
said accessory gearbox (60) along a first acces-
sory axis (b);
a second accessory component (AC) mounted
to said accessory gearbox (60) along a second
accessory axis (c), said first accessory axis (b)
and said second accessory axis (c) defines a V-
orientation.

10. The accessory system as recited in claim 9, further
comprising a layshaft (68) within said accessory
gearbox (60) along a layshaft axis of rotation (L) gen-
erally parallel to a gas turbine engine axis of rotation
(A).

11. The accessory system as recited in claim 10, further
comprising a towershaft (66) in meshing engage-
ment with said layshaft (68), said towershaft (66)
transverse to said gas turbine engine axis of rotation
(A).

12. The accessory system as recited in any of claims 9
to 11, wherein said first accessory axis (b) and said
second accessory axis (c) straddle a gas turbine en-
gine case (44).

13. A gas turbine engine comprising:

an engine case section (44) defined about an
engine axis of rotation A;
an accessory gearbox as recited in any of claims
9 to 12 mounted to said engine case section (44);
said first accessory axis (b) transverse to a lay-
shaft axis of rotation (L); and
said second accessory axis (c) transverse to
said layshaft axis of rotation (L).

14. The gas turbine engine as recited in claim 13, where-
in said first accessory axis (b) and said second ac-
cessory axis (c) straddle said engine case section
(44).

15. The gas turbine engine as recited in claim 13 or 14,
wherein said engine case section (44) is an engine
core case section.
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