
GB2017866B SPECIFICATION                                 justing movement
of the drive shaft, and means for releasably holding the mounting
Retractable shaft structure                   means in rigid relation with
the gearbox. Misalignment may be compensated for by 5 This invention
pertains to a constant speed  70 having the drive shaft provided with a
pair of drive unit having a retractable shaft structure  crowned spline
means one at each end. Pref- whereby the shaft may be retracted to permit
erably the drive shaft is tubular with an oil positioning of the constant
speed drive unit  tube extending into the tubular drive shaft for relative
to a mounting as to the engine gear-  supplying lubricating oil under
pressure to 10 box of an aircraft engine, with subsequent  75 said spline
means for lubrication purposes. An drive connection by outward extension of
the  annular axially expansible member such as a retractable shaft.
tubular bellows advantageously surrounds the A constant speed drive is
commonly used in  exposed drive input end of the drive shaft for
association with aircraft for providing a uni-  confining the lubricating
oil which flows 15 form speed drive to an electrical generator or    80
through the spline means. alternator, regardless of the speed of the en-
The retractable shaft structure in use inter- gine. On occasion, the drive
to the generator  connects a constant speed drive unit and an or alternator
needs to be interrupted and this  engine gearbox. The unit has an input
drive is accomplished by the provision of a quick-  axis and the gearbox
has an output drive axis 20 disconnect coupling within the constant speed
85 and the unit is moved transverse to said axes drive unit. This
quick-disconnect coupling is  to bring the axes into alignment. The retrac-
known in the art and may take many different  table shaft structure
comprises a drive shaft forms, including the movement of a primary
rotatable about the input drive axis and car- drive shaft in the mechanical
power train, as  ried by said unit and having a drive input end 25 in
Grisier Patent No. 3,071,227. Other ver-  90 extending beyond the housing
of said unit for sions of such couplings include relatively    connection
into driving relation with an output moveable disengageable clutch
elements,       shaft of the gearbox, means within the unit rather than
movement of the drive shaft.      mounting said drive shaft for adjusting
move- In connecting a constant speed drive to a   ment along the input
drive axis, bearing 30 power source, such as an engine gearbox, it is  95
means rotatably mounting the drive input end normal to have a drive shaft
or part associated  of the input shaft and including a tubular therewith
extending beyond the housing of     recess therein receiving the drive
input end the constant speed drive unit for driving en-  with the latter
being held in fixed relation gagement with a component of the engine
therewith for said adjusting movement, and 35 gearbox. This structure does
not involve any    100 means for releasably attaching the bearing problem
in assembly or disassembly of the     means to said gearbox. The invention
is illus- unit to the gearbox when there is sufficient  trated in the
drawings of which: room for the unit to move in a direction axially  Figure
1 is a fragmentary perspective view of the drive shaft. When such room is
not     showing a constant speed drive unit in associ- 40 available, there
is then a problem in bringing   105 ation with a jet engine gearbox and
showing the parts into operative relation and making  the unit in a
retracted broken line position; the drive connection.
Figure 2 is a fragmentary section of the Also, it is normal to mount the
constant    structure shown in Fig. 1, taken centrally of speed drive unit
to a drive pad on the engine  the drive shaft of the constant speed drive
45 gearbox which provides for accurate orienta-    110 unit; and tion of
the components. However, in certain     Figure 3 is a view, similar to Fig.
2, show- instances, it is not possible to make this    ing the drive shaft
retracted. mounting and the constant speed drive unit is   A jet engine
(not shown) has a gearbox, mounted at a remote location with the result
indicated generally at 10, and provides a 50 that there can be misalignment
between the    115 power source for driving a constant speed two components
and which requires some        drive unit, indicated generally at 11, and
adaptability to this misalignment in the drive  which is associted with the
gearbox by suit- train.                                        able
mounting structure, with one example of The invention provides a drive
shaft rotata-  a mounting being shown in Fig. 1. The 55 ble about an input
drive axis of the constant    120 mounting includes a plate 12 supported by
speed drive unit and having a drive input end  the jet engine which
receives a pair of mount- extending beyond the housing for connection   ing
bolts 15 and 16 which extend through into driving relation with an output
shaft of  tubular members 17 and 18 formed in the the gearbox, means within
the housing         housing 19 of the constant speed drive unit 60 mounting
the drive shaft for adjusting move-   125 and threadably engaged in
openings in the ment along the input drive axis, mounting     member 12.
means external of the housing rotatably         The gearbox 10 and mounting
plate 12 are mounting the drive input end of the input     located and
spaced in a manner which pre- 



shaft and held in fixed relation therewith for  vents assembly of the unit
11 to the gearbox 65 movement relative to the housing in the ad-    130
with interconnection of a drive tain by move-    GB2017866B       2 ment of
the unit in a direction longitudinally  has an external gear 47 which
meshes with a of the drive shaft of the unit. As shown in Fig.  gear 48. 1,
the unit is assembled to the gearbox and   The quick-disconnect coupling
structure is disassembled therefrom by movement in the    known in the art,
with a structure similar to 5 directions indicated by the arrow line 20.
This   70 that shown in Fig. 2 being shown in Fig. 3B is a movement
transverse to input and output  of United States Patent No. 3,365,981,
drive axes which are defined hereinafter. This  granted January 30, 1968.
Another example enables movement of the unit between the     of disconnect
structure is shown in my prior assembled position, shown in full line in
Fig.  United States Patent No, 4,042,088. A 10 1, and a position
preliminary to assembly or  75 plunger assembly including a plunger 50 hav-
after disassembly, as shown by broken line in  ing teeth at the inner end
thereof may be Fig. 1.                                      moved, by means
such as a solenoid, in- The structure is shown in greater detail in  Wardly
toward the sleeve 42 to engage with Figs. 2 and 3. The gearbox 10 has a
casing  teeth 51 formed externally thereof. Upon such 15 25 which rotatably
mounts an output shaft 26   80 engagement the continued rotation of the by
structure (not shown) within the casing and  sleeve 42 causes movement of
the sleeve to with this output shaft havingan axis of rota-  the right, as
viewed in Fig. 2, because of the tion which is an output drive axis for the
helical arrangement of the engaging teeth on gearbox.
the plunger and the sleeve to disengage the 20   The constant speed drive
unit 11 has a  85 clutch 43 whereby the drive train is discon- drive shaft
30 of tubular construction, an   nected. This movement of the sleeve member
inner end 31 and a drive input end 32. The   42 is against a spring 52
whereby, upon axis of rotation of the drive shaft 30 defines  retraction of
the plunger 50, the spring 52 an input drive axis.
can return the sleeve member to the left for 25  In the assembled relation
of Fig. 2, the  90 re-engagement of the clutch 43. drive shaft 30 is
operatively connected into  The tubular member 40 mounted in the the output
shaft 26 by an interconnecting   journal bearing 41 drivingly connects to
the member 35 which has a recess to receive the  inner end 31 of the drive
shaft by crowned drive input end 32 of the drive shaft. Addi-  spline means
55 which drivingly interconnect 30 tionally, this interconnecting member
has a  95 these parts while permitting longitudinal section 37 which fits
within a recess of the  movement of the drive shaft relative to the output
shaft 26 and which is drivingly con-  tubular member, as well as some
rocking nected thereto by spline means 38 formed on  movement to
accommodate misalignment be- the interconnecting member externally thereof
tween the unit 11 and the gearbox 10. 35 and internally of the recess of
the output shaft  100  An additional crowned spline means is pro- 26.
vided between the drive input end 32 of the In the assembled' relation of
Fig. 2, the  drive shaft 30 and the interconnecting mem- input drive axis
of the unit 11 is coincident  ber 35, as indicated at 60, whereby the with
the output drive axis of the gearbox 10.  crowned spline means 55 and 60
enable a 40 With the movement of the unit 11 in assem-   105 good drive
connection even with misalign- bly being in the direction of the arrow line
20,  ment of the constant speed drive unit 11 to it will be seen that the
normal extended    the gearbox 10. position of the drive shaft 30 would
result in  The drive shaft 30 is held to the intercon- interference with
the casing 25 of the gear-  necting member 35 for simultaneous adjust- 45
box. For this reason, the drive shaft 30 is  110  ing movement by an
expansible ring 60a in retractable to the position shown in Fig. 3 to  the
recess of the member. prevent this interfering relation during assem-  The
interconnecting member 35 and, there- bly and disassembly.
fore, the drive input end 32 of the drive shaft The constant speed drive
Unit 11 has a     are rotatably supported by bearing means 61 50 drive
train for transmitting rotation from the    115 having the inner race
thereof fitted to the' gearbox to hydraulic components (not shown)
interconnecting member 35 and the outer of the constant speed drive. A
structure of this  race carried by a mounting member 62 gener- general type
is shown in United States Patent  ally in the form of a plate having a
central No. 3,187,868, granted June 8, 1965. Rota-  annular opening for the
bearing. 55 tion of the drive shaft 30 is imparted to a  120  Additionally,
an annular oil seal 63 is fitted tubular member 40 rotatably mounted in the
between the mounting member 62 and the housing of the housing of the unit
by a     interconnecting member 35 to control flow of journal bearing 41.
This tubular member con-  lubricating oil which is to be described. 



nects to a sleeve member 42 of a quick-       In assembled relation the
mounting plate 60 disconnect coupling structure by way of a  125 62 is
located relative to the casing 25 of the clutch 43. With the clutch
engaged, the drive  gearbox by one or more locating pins 70 and of
the-sleeve 42 is transmitted by a splined  secured thereto by one or more
attaching connection 43a to a tubular drive member 44  bolts 71 extended
through openings in the which is rotatable mounted in the housing 19  plate
and engaged in threaded openings in 65 by bearings 45 and 46. This tubular
member  130 the casing wall.    3
GB2017866B        3 Referring to the structure shown in Fig. 3,  major
force, such as a spring, opposing the the mounting plate 62 is detached
from the    Iongitudinal adjusting movement of the drive gearbox casing 25
which permits retraction of  shaft. Additionally, the disclosed structure
per- the drive shaft 30 and movement of the         mits operation even
with some misalignment 5 mounting plate toward the left of the housing
70 because of the crowned spline means 55 and 19 of the unit 11. This
movement is permit-    60 associated at opposite ends of the drive ted by
the crowned spline means 55. With       shaft 30 and with necessary
lubrication the shaft retracted as shown in Fig. 3, the    thereof being
provided by lubricating oil sup- unit 11 can then be moved from the broken
plied thereto. Escape of lubricating oil is pre- 10 line position of Fig. 1
to the full line position  75 vented by the bellows 85 of oil-resistant
mate- and the drive shaft extended and the unit      rial which surrounds
the drive input end of the fastened relative to the engine. With the drive
drive shaft and causes lubricating oil to return shaft extended,
interconnecting member 35      into the interior of the housing 19 of the
drive moves into engagement with the output shaft    unit 11. 15  26 of the
gearbox and the plate 62 is brought   80 into abutting relation with the
casing of the  CLAIMS gearbox and the plate can then be secured        1. A
constant speed drive unit having a thereto to provide a fixed mounting for
the    housing, a retractable shaft structure for con- bearing support for
the drive input end 32 of  nection to an engine gearbox and a mounting 20
the drive shaft 30.                         85 structure for enabling the
retractable shaft The crowned spline means 55 and 60 re-       structure to
be moved transversely of the quire lubrication. The lubrication is provided
engine gearbox, wherein the retractable shaft by a lubricating oil tube 80
which extends     structure comprises a drive shaft rotatable into the
tubular drive shaft at the inner end  about an input drive axis of the
constant 25 31 thereof for supplying lubricating oil under    90 speed
drive unit and having a drive input end pressure to the interior of the
drive shaft. This  extending beyond the housing for connection oil flows
through the drive shaft to the drive  into driving relation with an output
shaft of input end thereof and is thrown outwardly      the gearbox, means
within the housing through oil passage means in the form of       mounting
the drive shaft for adjusting move- 30 grooves 81 at the end of the drive
shaft into  95 ment along the input drive axis, mounting the recess of the
interconnecting member 35    means external of the housing rotatably for
flow through the crowned spline means      mounting the drive input end of
the input 60. In order to contain this oil flow, the     shaft and held in
fixed relation therewith for annular seal 63 is provided. Also, the exposed
movement relative to the housing in the ad- 35 drive input end 32 of the
drive shaft is   100 justing movement of the drive shaft, and surrounded by
a tubular expansible closure     means for releasably holding the mounting
member 85 in the form of a bellows of oil-     means in rigid relation with
the gearbox. resistant material. This member has one end      2. A constant
speed drive unit as defined connected to a ring 86 which is fastened by
in any preceding claim, wherein said mount- 40 fasteners 86a to a bearing
support member    105 ing means is in the form of a plate with a 87 of the
unit. The opposite end of the        central opening mounting bearing means
for member is fastened to a ring 88 which is       the drive input end of
the drive shaft. secured to the mounting plate 62, as by          3. A
constant speed drive unit as defined threaded fastener members, one of
which is     in claim 1 or claim 2, including an intercon- 45 shown at 89.
With this containment of the   110 necting drive member at the drive input
end lubricating oil, it can then flow through suit-  of the drive shaft,
for connection into the able passages provided within the unit and is
driving relationship with the engine gearbox, prevented from being thrown
into the area      it being the interconnecting drive member that
surrounding the gearbox and the unit 11.       is rotatably carried by said
mounting 50   Additionally, lubricating oil can flow   115 means. through a
passage 90 in the wall of the drive    4. A constant speed drive unit as
defined shaft as well as out the open end at the inner  in claim 3 wherein
the interconnecting drive end 31 of the dirve shaft for lubrication of the
member has a recess to receive the drive 



crowned spline means 55.                       input end of the drive
shaft, a crowned spline 55   With the structure disclosed herein, it is
120 connection between the input end of the drive possible to assemble a
unit, such as a con-    shaft and the interconnecting drive member, stant
speed drive unit, to a power source by   and retaining means to hold the
drive input transverse movement relative to the drive axes  end in the
recess. of the units and with the drive shaft in the     5. A constant
speed drive unit as defined 60 unit being easily shifted between extended
125 in claim 4 wherein the drive shaft is tubular, and retracted positions.
This movement is      an oil supply tube extends into the drive shaft
accomplished merely by movement of the         for delivering lubricating
oil under pressure, drive shaft relative to the tubular member 40  and oil
passage means are provided adjacent by relative movement of the spline
means 55    the drive input end of the drive shaft whereby 65 therebetween
and without there being any    130 oil may flow therethrough into the
recess to    3                                      GB2017866 B          3
Referring to the structure shown in Fig. 3,  major force, such as a spring,
opposing the the mounting plate 62 is detached from the   longitudinal
adjusting movement of the drive gearbox casing 25 which permits retraction
of  shaft. Additionally, the disclosed structure per- the drive shaft 30
and movement of the       mits operation even with some misalignment 5
mounting plate toward the left of the housing    70 because of the crowned
spline means 55 and 19 of the unit 11. This movement is permit-  60
associated at opposite ends of the drive ted by the crowned spline means
55. With      shaft 30 and with necessary lubrication the shaft retracted
as shown in Fig. 3, the  thereof being provided by lubricating oil sup-
unit 11 can then be moved from the broken    plied thereto. Escape of
lubricating oil is pre- 10 line position of Fig. 1 to the full line
position  75 vented by the bellows 85. of oil-resistant mate- and the drive
shaft extended and the unit    rial which surrounds the drive input end of
the fastened relative to the engine. With the drive  drive shaft and causes
lubricating oil to return shaft extended, interconnecting member 35    into
the interior of the housing 19 of the drive moves into engagement with the
output shaft  unit 11. 15 26 of the gearbox and the plate 62 is brought
80 into abutting relation with the casing of the  CLAIMS gearbox and the
plate can then be secured       1. A constant speed drive unit having a
thereto to provide a fixed mounting for the   housing, a retractable shaft
structure for con- bearing support for the drive input end 32 of  nection
to an engine gearbox and a mounting 20 the drive shaft 30.
85 structure for enabling the retractable shaft The crowned spline means 55
and 60 re-      structure to be moved transversely of the quire
lubrication. The lubrication is provided  engine gearbox, wherein the
retractable shaft by a lubricating oil tube 80 which extends   structure
comprises a drive shaft rotatable into the tubular drive shaft at the inner
end  about an input drive axis of the constant 25 31 thereof for supplying
lubricating oil under    90 speed drive unit and having a drive input end
pressure to the interior of the drive shaft. This  extending beyond the
housing for connection oil flows through the drive shaft to the drive  into
driving relation with an output shaft of input end thereof and is thrown
outwardly.   the gearbox, means within the housing through oil passage
means in the form of      mounting the drive shaft for adjusting move- 30
grooves 81 at the end of the drive shaft into    95 ment along the input
drive axis, mounting the recess of the interconnecting member 35   means
external of the housing rotatably for flow through the crowned spline means
mounting the drive input end of the input 60. In order to contain this oil
flow, the   shaft and held in fixed relation therewith for annular seal 63
is provided. Also, the exposed  movement relative to the housing in the ad-
35 drive input end 32 of the drive shaft is  100 justing movement of the
drive shaft, and surrounded by a tubular expansible closure    means for
releasably holding the mounting member 85 in the form of a bellows of oil-
means in rigid relation with the gearbox. resistant material. This member
has one end     2. A constant speed drive unit as defined connected to a
ring 86 which is fastened by   in any preceding claim, wherein said mount-
40 fasteners 86a to a bearing support member    105 ing means is in the
form of a plate with a 87 of the unit. The opposite end of the      central
opening mounting bearing means for member is fastened to a ring 88 which is
the drive input end of the drive shaft. secured to the mounting plate 62,
as by         3. A constant speed drive unit as defined threaded fastener
members, one of which is   in claim 1 or claim 2, including an intercon- 45
shown at 89. With this containment of the  110 necting drive member at the
drive input end lubricating oil, it can then flow through suit-  of the
drive shaft, for connection into the able passages provided within the unit
and is  driving relationship with the engine gearbox, prevented from being
thrown into the area    it being the interconnecting drive member that 



surrounding the gearbox and the unit 11.     is rotatably carried by said
mounting 50   Additionally, lubricating oil can flow  115 means. through a
passage 90 in the wall of the drive   4. A constant speed drive unit as
defined shaft as well as out the open end at the inner  in claim 3 wherein
the interconnecting drive end 31 of the dirve shaft for lubrication of the
member has a recess to receive the drive crowned spline means 55.
input end of the drive shaft, a crowned spline 55   With the structure
disclosed herein, it is  120 connection between the' input end of the drive
possible to assemble a unit, such as a con-   shaft and the interconnecting
drive member, stant speed drive unit, to a power source by  and retaining
means to hold the drive input transverse movement relative to the drive
axes  end in the recess. of the units and with the drive shaft in the    5.
A constant speed drive unit as defined 60 unit being easily shifted between
extended  125 in claim 4 wherein the drive shaft is tubular, and retracted
positions. This movement is    an oil supply tube extends into the drive
shaft accomplished merely by movement of the        for delivering
lubricating oil under pressure, drive shaft relative to the tubular member
40  and oil passage means are provided adjacent by relative movement of the
spline means 55  the drive input end of the drive shaft whereby 65.
therebetween and without there being any  130 oil may flow therethrough
into the recess to    4
GB 2017866B    4 lubricate the spline connection. 6. A constant speed drive
unit as defined in claim 5, including a tubular, axially expan- sible,
closure surrounding the drive input end 5 of the retractable shaft
structure and con- nected between the constant speed drive and the mounting
means to confine the lubricating oil. 7. A constant speed drive unit as
defined 10 in claim 6 wherein the closure is a bellows of oil-resistant
material. 8. A constant speed drive unit as defined in any preceding claim,
including a quick- disconnect coupling structure between the 15 drive shaft
and a drive output of the unit. 9. A constant speed drive unit as defined
in claim 8, wherein the quick-disconnect cou- pling structure comprises an
open-ended tubu- lar member rotatably-mounted in the unit, the 20 drive
shaft extending into the tubular mem- ber, and spline means rotatably
interconnect- ing the drive shaft and the tubular member while permitting
longitudinal relative move- ment therebetween during the adjusting 25
movement of the drive shaft. 10. A constant speed drive unit according to
claims 5 and 9, wherein the lubricating oil tube extending into said drive
shaft supplies lubricating oil to the spline means intercon- 30 necting the
drive shaft and the tubular mem- ber. 11. A constant speed drive unit
having a retractable shaft structure, substantially as de- scribed herein
with reference to the drawings. Printed for Her Majesty's Stationery Office
by Burgess & Son (Abingdon) Ltd.--1982. Published at The Patent Office,25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


