
- 1 - "Improvements in and relating to drivelines"
This invention relates to vehicles and in particular
to armoured vehicles and to drivelines for vehicles.
According to an aspect of the invention there is
provided an armoured vehicle including an armoured
vehicle body, a number of spaced-apart wheel axles
being mounted on the body, at least two of said wheel
axles being a driveabte wheel axle, a modular power
pack assembly having an engine, an associated
transmission and drop-box assembly and an engine
cooling system mounted together in an integral
modular unit which in turn is demountably secured
within the vehicle body, a drive line driveably
connecting said power pack to said driveable wheel
axles, said power pack being mounted on the vehicle
body above said wheel axles and said drive line
including a drop-box to transmit the drive from the
power pack to a drive transfer case which splits the
drive for delivery to the driveable wheel axles. In
one embodiment of the invention a modular power pack
assembly is provided in which an engine, an
associated transmission and drop-box assembly and an
engine cooling system are mounted together in an
integral modular unit which in turn is demountably
secured within the vehicle body. In another
embodiment of the invention the engine, transmission
and drop-box are mounted on the sub frame with the
drop-box foremost such that a drive shaft coming from
the engine and transmission faces forwardly on the
sub frame and is connected to a rearwardly facing
drive input of the drop-box, and a drive output of
the drop-box faces rearwardly for onward drive
transmission to the transfer box. In another
embodiment the drop-box has a drive disconnect means
which is operable to disconnect drive from the engine
to the driveable wheel axles. In another embodiment
the drop-box includes a parking brake. In another
embodiment the parking brake is located downstream of
the drive disconnect means in the drop-box.  In
another embodiment the drop-box is close coupled to
the transmission and said  - 2 - transmission and
said drop-box have separate housings. 



In another embodiment the drop-box drive output is
connected to the drive transfer case which splits the
drive, said drive transfer case having a transverse
pair of first 5 drive outputs for connection to
wheels at each side of the drive transfer case on a
first driveable wheel axle, a forward second drive
output at a front of the drive transfer case
connected to a forward second driveable wheel axle of
the vehicle, and a rearward third drive output at a
rear of the drive transfer case connected to a
rearward third driveable wheel axle of the vehicle.
10  In another embodiment an emergency steering pump
is mounted on either the drop box or the drive
transfer case, the emergency steering pump being
driveably connected to the road wheels of the vehicle
such that the emergency steering pump is driven by
rotation of the road wheels when the vehicle is being
towed.  In another embodiment the vehicle is
amphibious and the vehicle body has a sealed interior
compartment which is sealed against water ingress
below the water line when the vehicle is floating in
a body of water, the drive transfer case is located
outside  said sealed interior compartment of the
vehicle body, with a liquid tight seal being 20
provided at a drive inlet of the drive transfer case
between the drive transfer case and an opening in a
vertical bulkhead of said sealed interior compartment
through which the drive passes from the drop-box to
the drive transfer case.     In another embodiment of
the invention the vehicle includes a number of
differentials 25in the driveline and some or all of
the differentials in the driveline incorporate an
automatically engaged limited slip differential. In
another embodiment a through drive axle unit is
mounted in the drive line downstream of the transfer
case, said through drive axle unit having a drive
input 30 connected to a drive output of the transfer
case, a first transverse drive output connected to
driveable wheels mounted at each side of the through
drive axle unit and a second drive output for onward
transmission of drive to a further drive axle located
downstream of the through drive axle unit in the
drive line.  



- 3 - The invention will be more clearly understood
by the following description of some embodiments
thereof, given by way of example only, with reference
to the accompanying drawings, in which: 5Fig. 1 is a
sectional elevational view of an armoured vehicle
according to the invention;                    Fig. 2
is a perspective view of a power pack assembly for
the vehicle; 10Fig. 3 is an elevational view of the
power pack assembly; Fig. 4 is a plan view of the
power pack assembly; Fig. 5 is an end elevations view
of the power pack assembly; 15  Fig. 6 is a sectional
elevational view of a drop-box forming portion of a
drive line of the vehicle;                    Fig. 7
is a perspective view of a transfer case assembly
forming 20portion of the drive line of the vehicle;
Fig. 8 is a sectional elevational view of the
transfer case assembly; Fig. 9 is a sectional plan
view of the transfer case assembly; 



25 Fig. 10 is a perspective view if a through-drive
axle unit forming portion of the vehicle drive line;
Fig. 11 is an devotional view of the through-drive
axle unit; 30 Fig. 12 is a sectional elevational view
of the through-drive axle unit; Fig. 13 is a
sectional plan view of the through-drive axle unit;
Fig. 14 is a perspective view of a final-drive axle
unit forming portion of the vehicle drive line; Fig.
15 is a sectional plan view of the final-drive axle;
Fig. 16 is a sectional elevational view of the
final-drive axle assembly; Fig. 17 is a sectional
elevational view of another armoured vehicle
according to a second embodiment of the invention;
Fig. 18 is an elevatbnal view showing a dive line of
the vehicle shown in Fig. 17; Fig. 19 is a plan view
of the drive line of Fig. 18; Fig. 20 is a sectional
devotional view of a drop-box forming portion of the
drive line of the vehicle of Fig. 17;
Fig. 21 is a perspective view of a transfer case
assembly for the drive 20line of the vehicle of Fig.
17. 



Fig. 22 is an elevational view of the transfer case
assembly shown in Fig. 21; 25Fig. 23 is a sectional
elevational view of the transfer case assembly Shown
in Fig. 21; Fig. 24 is a perspective view of a
through drive axle unit forming portion of the drive
line of the vehicle of Fig. 17; Fig. 25 is an
elevational view of the through-drive axle unit shown
in Fig. 24; Fig. 26 is a sectional elevational view
of e through-drive axle unit  -5- shown in Fig. 24;
Fig. 27 is a perspective view of a final-drive axle
unit forming portion of the drive-line of the vehicle
shown in Fig. 17; 5  Fig. 28 is an elevational view
of the final-drive axle unit shown in Fig. 27; and 



Fig. 29 is a sectional elevational view of the
final-drive axle unit shown 10in Fig. 27. Referring
to the drawings, and initially to Figs. 1 to 16
thereof there is illustrated an armoured vehicle
according to the invention indicated generally by the
reference numeral 1. The armoured vehicle 1 has an
armoured vehicle body 2, an interior of 15 which is
adapted for the carriage of personnel and/or cargo. A
number, in this case four, of spaced-apart driveable
wheel axles 3,4,5,6 are mounted on the body 2. A
power pack assembly (Fig. 2) indicated generally by
the reference numeral 8 is mounted within the vehicle
body 2 and is driveably connected to each driveable
wheel axle 3,4,5,6 by means of a vehicle drive line
which will be described more fully later. 20
Preferably a modular power pack assembly 8 is
provided having an engine in line with associated
transmission 10 and drop-box assembly 11 mounted
together on a sub frame which in turn is demountably
secured within the vehicle body 2. Conveniently an
engine cooling system may also be mounted on the sub
frame. This 25 modular power pack assembly
advantageously facilitates ease of removal and
replacement of the power pack 8 in the field. Also
the power pack assembly can be tested outside the
vehicle engine compartment before mounting in the
vehicle. It will be noted that the engine 9,
transmission 10 and drop-box 11 are mounted on 30the
sub frame with the drop-box 11 foremost such that the
drive output from the transmission 10 faces forwardly
on the sub frame and is connected to a rearwardly
facing drive input 15 of the drop-box 11 and a drive
output 16 of the drop-box 11 faces rearwardly for
onward drive transmission via a propeller shaft 17
with a transfer case 18 which incorporates the second
driveable axle 4.  -6-- 



The drop-box 11 has a housing 20. At the drive input
15 a drive input shaft 21 is rotatably mounted. The
drive input shaft 21 carries an input gear 22 which
drives an intermediate gear 23 rotatably mounted on
the housing 20 which in turn drives an output gear 24
also rotatably mounted on the housing 20. A coupling
26 is mounted 5 on the output gear 24 at the drive
output 16 for connection to the propeller shaft 17
for onward drive transmission. A brake disc 28
mounted on the coupling 26 cooperates with an
associated calliper 29 to provide a parking brake. A
drive disconnect means 29a mounted on the housing 20
is operable to disconnect drive from the engine to
the driveable wheel axles. 10 The transfer case 18 is
shown in more detail in Fig. 7 to 9. The transfer
case 18 has a housing 35 within which is rotatably
mounted a drive input shaft 36 having an input end 37
for connection to the propeller shaft 17. A drive
input gear 39 on the drive shaft 36 engages with an
associated follower gear 42 forming portion of a
differential 15 unit 44. A first output shaft 46 of
the differential unit 44 is rotatably supported on
the housing 35 and has as its outer end a coupling 47
for connection to a second propeller shaft 48 for
onward drive transmission towards a rear of the
vehicle as can be seen in Fig. 1. A second drive
output shaft 50 of the differential unit 44 driveably
engages an associated follower gear 52 of a second
differential unit 54 mounted 20 within the housing
35. This splits the drive via a forward drive output
shaft 56 rotatably mounted on the housing 35 and
terminating in a coupling 57 for connection via a
third propeller shaft 58 (Fig. 1) with the first or
front drive axle 3 of the vehicle 1. A second drive
output shaft 60, also rotatably mounted with the
housing 35, driveably connects to an axle
differential unit 62 of the second driveable wheel
axle 4 which is 25 integral with the transfer case
18, for onward drive transmission to wheels at either
side of the transfer case 18. An emergency steering
pump 64 is mounted on the housing 35 and is driveably
connected to the drive input shaft 35. A bulkhead
seal 65 sealingly engages with a vertical bulkhead
within the vehicle body 30 2 to provide a watertight
seal between a lower portion 66 of the body 2 within
which the transfer case 18 and driveable wheel axles
3, 4, 5, 6 are located and an upper portion 67 of the
body 2 forming an interior cabin of the vehicle 1.
Rearward drive transmission from the transfer case 18
through the propeller shaft 48 is to a through drive
axle unit 70 which incorporates the third driveable
wheel axle 5. The through drive axle unit 70 has a
housing 71. A drive input coupling 72 for connection
to the propeller shaft 48 is mounted on a drive input
shaft 73 which is 5 rotatably mounted within the
housing 71. A drive input gear 74 mounted on the
drive shaft 73 is driveably engaged with a
complementary gear 75 forming portion of a
differential unit 76. The differential unit 76 has a
first drive output shaft 78 rotatably mounted on the
housing 71 and terminating in a coupling 79 for
connection to a final propeller shaft connected to
the rearmost driveable wheel axle 6. A second drive
10 output shaft 82 rotatably mounted within the
housing 71 connects to an axle differential unit 84
of the driveable wheel axle 5 which is incorporated
in the through drive axle unit 70. The final drivable
wheel axle 6 is shown in more detail in Figs. 14 to
16. This has an 



15 input coupling 90 for connection to a propeller
shaft delivering the drive to the final drivable
wheel axle 6. Drive connects through an axle
differential unit 92 mounted within a housing 91 of
the final drivable wheel axle 6 and is delivered
outwardly by means of propeller shafts or the like to
wheels at each side of the final drivable wheel axle
6. 20 Referring now to Figs. 17 to 29 there is
illustrated an armoured vehicle according to a second
embodiment of the invention indicated generally by
the reference numeral 100. Parts similar to those
described previously are assigned the same reference
numerals. 25 Referring initially to Fig. 17 it will
be noted that the vehicle 100 is amphibious having a
watertight interior compartment 101 above a
watertight floor bulk head 102 for carriage of cargo
and/or personal. The drive line from the drive
transfer case 18 onwards is located outside this
watertight compartment 101. The propeller shaft 17 30
passes through an opening 103 in the floor bulk head
102 of the compartment 101. A watertight seal is
achieved at this opening 103 by means of a sealing
element 106 mounted between the drive transfer case
18, at the inlet of said drive transfer case 18, and
a surround of the opening 103. All of the driveable
wheel axles 3,4,5,6 are also rendered watertight by
suitable seals where drive shafts exit the housings
of the  -8- driveable wheel axles 3,4,5,6. Referring
to Fig. 20 a modified drop box 111 for the vehicle
100 is shown. The drop box 111 has a housing 120.
Similarly to the drop box 11 described previously the
5 drop box 111 has a drive input shaft 121 with drive
input gear 122 driving an intermediate gear 123 which
in turn drives an output gear 124. In this case the
drive input shaft 121 has an adaptor 125 at the drive
input 15 end to facilitate close coupling to the
transmission 10. Also, the intermediate gear 123
carries the brake disc 128. Further, an emergency
steering pump 127 is mounted on the housing 120 10
and driveably connected to the output gear 124. A
drive output flange 128 of the drive output gear 124
is in turn driveably connected to the road wheels of
the vehicle 100 such that the steering pump 127 is
driven when the vehicle is being towed. A drive
disconnect 129 mounted on the housing 120 is operable
to disconnect drive from the engine to the driveable
wheel axles. 15 



Referring now to Figs. 21 to 23 a modified transfer
case 118 for the vehicle 100 is shown. A drive input
136 connects through a differential unit 137 with a
drive shaft 138. A forward drive input gear 139
drives a follower gear 140 which in turn driveably
connects through differential unit 141 with a forward
drive output 142 and rearward 20 drive output 143
driving art axle differential unit 144 driveably
connected to wheels mounted at each side of the axle
differential unit 144. The drive shaft 138 also
drives an onward drive transmission gear 146 which
drives a follower 147 with drive output connector 148
for rearward drive transmission by propeller shaft to
the through drive axle unit 70. 25 The through drive
axle unit 70 is shown in Figs. 24 to 26 and has an
outer casing 170 with a front drive input 171
connected through differential unit 172 with a rear
drive output 173 which in turn is connected to the
rear most driveable wheel axle 6. Drive output 175 is
also taken to vehicle wheels mounted on either side
of the axle casing 30170. A final drivable wheel axle
6 is shown in Figs. 27 to 29 and has an outer casing
191 within which are mounted a drive input 192
connected to an axle differential unit 193 which is
connected by axle drive output 194 to vehicle wheels
mounted at each side  - 9 -  of the outer casing 191.
The invention is not limited to the embodiments
hereinbefore described which may be varied in both
construction and detail within the scope of the
appended claims. 10 



15  -10- CLAIMS 1.An armoured vehicle including: 5an
armoured vehicle body, a number of spaced-apart wheel
axles being mounted on the body, at least two of said
wheel axles being a driveable wheel axle, 10  a
modular power pack assembly having an engine, an
associated transmission and drop-box assembly and an
engine cooling system mounted together in an integral
modular unit which in turn is demountably secured
within the vehicle body, 15 a drive line driveably
connecting said power pack to said driveable wheel
axles, said power pack being mounted on the vehicle
body above said wheel axles 20  and said drive line
including a drop-box to transmit the drive from the
power pack to a drive transfer case which splits the
drive for delivery to the driveable wheel axles. 



252.An armoured vehicle as claimed in claim 1 wherein
the engine, transmission and drop-  box are mounted
on a sub frame with the drop-box foremost such that a
drive shaft coming from the engine and transmission
faces forwardly on the sub frame and is connected to
a rearwardly facing drive input of the drop-box, and
a drive output of the drop-box faces rearwardly for
onward drive transmission to the transfer box. 30
3.An armoured vehicle as claimed in any preceding
claiming wherein the drop-  box has a drive
disconnect means which is operable to disconnect
drive from the engine to the driveable wheel axles.
An armoured vehicle as claimed in any preceding claim
wherein the drop-box includes a parking brake. An
armoured vehicle as claimed in claim 4 wherein the
parking brake is located downstream of the drive
disconnect means in the drop-box. An armoured vehicle
as claimed in any preceding claim wherein the
drop-box is close coupled to the transmission and
said transmission and said drop-box have separate
housings. An armoured vehicle as claimed in any
preceding claim wherein the drop-box drive output is
connected to the drive transfer case which splits the
drive, said drive transfer case having a transverse
pair of first drive outputs for connection to wheels
at each side of the drive transfer case on a first
driveable wheel axle, a forward second drive output
at a front of the drive transfer case connected to a
forward second driveable wheel axle of the vehicle,
and a rearward third drive output at a rear of the
drive transfer case connected to a rearward third
driveable wheel axle of the vehicle. An armoured
vehicle as claimed in any preceding claim wherein an
emergency steering pump is mounted on either the drop
box or drive transfer case and is driveably connected
to the road wheels of the vehicle such that the
emergency steering pump is driven by rotation of the
road wheels when the vehicle is being towed. 



An armoured vehicle as claimed in any preceding claim
wherein the vehicle is amphibious and the vehicle
body has a sealed interior compartment which is
sealed against water ingress below the water line
when the vehicle is floating  -12- in a body of
water, the drive transfer case is located outside
said sealed interior compartment of the vehicle body,
with a liquid tight seal being provided at a drive
inlet of the drive transfer case between the drive
transfer case and an opening in a vertical bulkhead
of said sealed interior compartment through which the
drive passes from the 5drop-box to the drive transfer
case. 10. An armoured vehicle as claimed in any
preceding claim wherein the vehicle includes a number
of differentials in the driveline and some or all of
the differentials in the drivehne incorporate an
automatically engaged limited slip differential. 10
11. An armoured vehicle as claimed in any preceding
claim wherein a through drive axle unit is mounted in
the drive line downstream of the transfer case, said
through drive axle unit having a drive input
connected to a drive output of the transfer case, a
first transverse drive output connected to driveable
wheels mounted at each side of the 15through drive
axle unit and a second drive output for onward
transmission of drive to a further drive axle located
downstream of the through drive axle unit in the
drive line.      Abstract 



"Improvements in and relating to drivelines" An
armoured vehicle (1) has an armoured vehicle body (2)
an interior of which is adapted for the carriage of
personnel and/or cargo. A number of drivable wheel
axles (3, 4, 5, 6) are mounted on the body (2). A
modular power pack assembly including an engine, an
associated transmission and drop box (11) are
connected together and demountably secured within the
body (2). The power pack is mounted in the body (2)
above the wheel axles (3, 4, 5, 6). Drive output from
the drop box (11) is delivered by a propeller shaft
(17) to a drive transfer case (18) which splits the
drive for onward transmission to the wheel axles (3,
4, 5, 6). (Fig. 1) 


