
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

33
7 

19
0

A
2

��&����������
(11) EP 2 337 190 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
22.06.2011 Bulletin 2011/25

(21) Application number: 10252148.1

(22) Date of filing: 17.12.2010

(51) Int Cl.:
H02K 7/18 (2006.01) H02K 7/116 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 18.12.2009 US 284451 P
18.12.2009 US 284452 P
18.12.2009 US 284453 P

(71) Applicant: Hamilton Sundstrand Corporation
Windsor Locks, CT 06096-1010 (US)

(72) Inventors:  
• Lemmer, Glenn C., Jr.

Loves park, Illinois 61111 (US)

• Welch, Timothy R.
Roscoe, Illinois 61073 (US)

• Behling, David S.
belvidere, Illinois 61008 (US)

• Osborn, Mark A.
Cherry Valley, Illinois 61016 (US)

(74) Representative: Tomlinson, Kerry John
Dehns 
St Bride’s House 
10 Salisbury Square
London
EC4Y 8JD (GB)

(54) Generator packaging arrangement

(57) An accessory system includes a generator (20)
integrally mounted with an accessory gearbox (AG) such

that a drive gear (20G) of the generator is in meshing
engagement with the geartrain (G) of the accessory gear-
box.
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Description

BACKGROUND

[0001] The present disclosure relates to a generator
packaging arrangement which facilitates heavier gener-
ator installation onto smaller gearboxes without adverse-
ly affecting the gearbox weight yet maintains desired gen-
erator design features.
[0002] As modem commercial aircraft transition to a
more electric architecture, relatively larger generators
are being installed into smaller engine nacelles. These
relatively heavier generators are also being mounted to
smaller accessory gearboxes. As generator weight be-
gins to account for the majority of the accessory gearbox
load, specific design changes to the accessory gearbox
may be necessary to accommodate the generator. Also,
as the generator is typically cantilever mounted off the
accessory gearbox, heavier generators may result in in-
creased overhung bending moments which require in-
creased accessory gearbox housing wall thicknesses
and weight.

SUMMARY

[0003] An accessory system according to an exempla-
ry aspect of the present disclosure includes a generator
integrally mounted with an accessory gearbox such that
a drive gear of the generator is in meshing engagement
with the geartrain.
[0004] A generator according to an exemplary aspect
of the present disclosure includes a drive shaft assembly
supported within a generator housing. A drive gear, a
main generator power section and a permanent magnet
generator (PMG) are driven by the drive shaft assembly,
and the permanent magnet generator (PMG) is mounted
opposite the drive gear relative to the main generator
power section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] 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 perspective view of a generator
which mounts to an aircraft accessory gearbox;
Figure 2 is a schematic view of the generator con-
nected to the accessory gearbox; and
Figure 3 is an electrical schematic of the generator.

DETAILED DESCRIPTION

[0006] Figure 1 schematically illustrates a generator
20 which mounts to an aircraft accessory gearbox AG
(illustrated schematically) though a drive gear 20G which

rotates about a generator axis of rotation A to form an
accessory gearbox system 10. In the disclosed, non-lim-
iting embodiment, an Integrally Mounted Gearbox Gen-
erator and a 2-Pole Integrally Mounted Gearbox Gener-
ator may be utilized. It should be understood that the
generator may alternatively be a starter generator or oth-
er such machines. It should be appreciated that a 2-pole
machine operates at a relatively higher speed and may
have a relatively larger core than a 4-pole machine, how-
ever a 4-pole machine provides relatively greater rotor
mechanical strength and may have relatively greater re-
liability. It should be appreciated that any pole count de-
sign generator may be integrated with an accessory gear-
box AG as described herein.
[0007] The generator 20 includes a generator housing
20H which defines a mounting flange 20F that is axially
outboard of the drive gear 20G relative to the accessory
gearbox AG. The drive gear 20G extends through a side
area of the generator housing 20H at a scallop 21 to mesh
with the geartrain G within the accessory gearbox AG.
The drive gear 20G is integral with the geartrain G of the
accessory gearbox AG. That is, the drive gear 20G is
part of the geartrain G such that gears downstream of
the drive gear 20G are utilized to drive associated ac-
cessory systems.
[0008] With reference to Figure 2, the generator 20
generally includes a main generator power section 22,
an exciter 24, a rectifier assembly 26 and an optional
permanent magnet generator (PMG) 28. The generator
20 provides a packaging arrangement in which the heav-
iest portions of the generator 20 such as the main gen-
erator power section 22 are located generally adjacent
to the gearbox mounting flange 20F and at least partially
within the accessory gearbox AG.
[0009] The main generator power section 22 provides
alternating current (AC) power to an aircraft electrical bus
(not shown). The exciter 24 provides excitation current
to the field of the main generator power section 22. The
rectifier assembly 26 provides conversion of exciter ar-
mature alternating current (AC) power into direct current
(DC) power for the main field portion of the main gener-
ator power section 22. If generator self-excitation is re-
quired, the generator 20 will also include the PMG 28
which provides AC power to the generator control unit
for generator field excitation power.
[0010] The main generator power section 22, the ex-
citer 24 and the optional PMG 28 are mounted on a com-
mon rotor shaft assembly 30 which is supported within
the generator housing 20H of the generator 20 by main
bearings 34A, 34B. In one non-limiting embodiment, the
gearbox mounting flange 20F and the main generator
power section 22 are axially located between the main
bearings 34A, 34B, the exciter 24 is mounted on the rotor
shaft assembly 30 axially outboard of the second main
bearing 34B. The optional PMG 28 may either be axially
outboard of the main generator power section 22 or op-
posite the generator drive gear G of the main generator
power section 22 and the exciter 24 is mounted on the
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same side of the gearbox as the main generator power
section 22.
[0011] The rectifier assembly 26 is mounted internal
to the rotor shaft assembly 30. The rectifier assembly 26
typically includes three or six discrete diodes 36 arranged
such that they provide rectification of the AC power de-
veloped by the exciter 24. The DC output of the rectifier
assembly 26 is fed into the main field of the main gener-
ator power section 22.
[0012] Location of the diodes 36 internal to the rotor
shaft assembly 30 provides an efficient use of space with-
in the generator 20. The discrete diodes 36 and associ-
ated electrical connections are arranged in a compact
fashion such that the diodes 36 readily will fit within a
diode housing 38 fit into the rotor shaft assembly 30. The
diode housing 38 provides support to the diodes 36, elec-
trical connections and insulation of the various electrical
circuits. It should be understood that additional compo-
nents may be provided within the diode housing 38 to
provide support and electrical insulation.
[0013] With reference to Figure 3, the three phase out-
put of the exciter 24 is connected to the rotating rectifier
AC connections and the DC output of the rectifier assem-
bly 26 is connected to the main generator power section
22. The AC output of the exciter 24 is provided to the
rectifier assembly 26 via lead wires which extend inward
from the exciter 24 to the rectifier assembly 26. The lead
wires are attached to the individual windings within the
exciter 24 and connected individually to the three AC
circuits within the rectifier assembly 26. The DC output
of the rectifier assembly 26 is connected to the generator
power section 22 via wires or bus bars which extend ax-
ially and radially from the rectifier assembly 26 to the
generator power section 22.
[0014] The generator 20 arrangement disclosed here-
in also allows a resolver (not shown) to be packaged
therein. The resolver is a rotary device that includes a
rotor and a stator. The resolver rotor is mounted to the
rotor shaft assembly 30 and the stator is mounted to the
housing. The resolver provides an electrical signal that
can be used by a control unit for the generator or starter/
generator to identify the position of the generator or start-
er/generator rotor relative to the generator housing 20H.
The exact construction of the resolver rotor and stator
varies, and may consist of a wound rotor or a solid rotor.
The resolver stator consists of one or more windings
which couple with the rotating magnetic field produced
by the resolver rotor. This coupling produces an electrical
signal within the stator windings that is fed to the control
unit to determine rotor position. Rotor position informa-
tion is used by the control unit to determine the appro-
priate control signals that must be applied to the gener-
ator or starter/generator to achieve proper operation.
[0015] The generator 20 provides a packaging ar-
rangement in which the heaviest portions of the generator
20 are located close to the gearbox mounting flange 20F.
This minimizes the overhung moment that must be re-
acted by the accessory gearbox AG and allows both the

generator housing and accessory gearbox housings to
be lighter. This packaging arrangement also minimizes
housing and shaft/bearing weight between the generator
and gearbox as they are share components.
[0016] 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.
[0017] It should be understood that like reference nu-
merals identify corresponding or similar elements
throughout the several drawings. It should also be un-
derstood that although a particular component arrange-
ment is disclosed in the illustrated embodiment, other
arrangements will benefit herefrom.
[0018] Although particular step sequences are shown,
described, and claimed, it should be understood that
steps may be performed in any order, separated or com-
bined unless otherwise indicated and will still benefit from
the present disclosure.
[0019] The foregoing description is exemplary rather
than defined by the limitations within. Various non-limiting
embodiments are disclosed herein, however, one of or-
dinary skill in the art would recognize that various mod-
ifications and variations in light of the above teachings
may fall within the scope of the appended claims. It is
therefore to be understood that within the scope of the
appended claims, the disclosure may be practiced other
than as specifically described. For that reason, the ap-
pended claims should be studied to determine true scope
and content.

Claims

1. An accessory system comprising:

an accessory gearbox which includes a
geartrain; and
a generator integrally mounted with said acces-
sory gearbox such that a drive gear of said gen-
erator is in meshing engagement with said
geartrain.

2. The accessory system as recited in claim 1, wherein
said geartrain includes a first gear in meshed en-
gagement with said drive gear.

3. The accessory system as recited in claim 1, wherein
said geartrain includes a first and a second gear
which are both in meshed engagement with said
drive gear.

4. The accessory system as recited in claim 1, 2 or 3,
wherein said geartrain is drivable with said drive gear
disconnected from said generator.

5. The accessory system as recited in claim 1, 2, 3 or
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4, further comprising:

a generator housing which defines a scallop,
said drive gear extending through an opening
formed through said scallop.

6. The accessory system as recited in claim 5, further
comprising a drive shaft assembly supported within
said generator housing, said drive gear being driven
by said drive shaft assembly.

7. The accessory system as recited in claim 2, 3 or 4,
wherein said generator comprises:

a generator housing;
a drive shaft assembly supported within said
generator housing;
a drive gear driven by said drive shaft assembly;
a main generator power section driven by said
drive shaft assembly; and
a permanent magnet generator driven by said
drive shaft assembly, said permanent magnet
generator being mounted opposite said drive
gear relative to said main generator power sec-
tion.

8. The accessory system as recited in claim 7, wherein
said generator housing defines a scallop, and said
drive gear extends through an opening formed
through said scallop.

9. The accessory system as recited in claim 6, 7 or 8,
further comprising an exciter driven by said drive
shaft assembly, said exciter being axially on a same
side of said drive shaft assembly as a main generator
power section driven by said drive shaft assembly.

10. The accessory system as recited in claim 5, 6, 7, 8
or 9, further comprising a mounting flange defined
by said generator housing, said mounting flange be-
ing axially located adjacent to a main generator pow-
er section.

11. A generator comprising:

a generator housing;
a drive shaft assembly supported within said
generator housing;
a drive gear driven by said drive shaft assembly;
a main generator power section driven by said
drive shaft assembly; and
a permanent magnet generator driven by said
drive shaft assembly, said permanent magnet
generator being mounted opposite said drive
gear relative to said main generator power sec-
tion.

12. The generator as recited in claim 11, further com-

prising:

an exciter driven by said drive shaft assembly,
said exciter axially on a same side of said drive
shaft assembly as said main generator power
section relative to said drive gear.

13. The generator as recited in claim 11 or 12, wherein
said generator housing defines a scallop, and said
drive gear extends through an opening formed
through said scallop.

14. The generator as recited in claim 11, 12 or 13, further
comprising a mounting flange defined by said gen-
erator housing, said mounting flange being axially
located adjacent to said main generator power sec-
tion.
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