
DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

Technical Illustrations

B. balkwill
9 FEB 2008

15 AUG 2015

REV: REVIEWED: DATE:

1
2
3

B Balkwill
MAY 2009T. VOGEL

B  Balkwill NOV. 2011
3A
4

OCT 2010

B. Balkwill NOV. 2011
B Balkwill SEP 2014

EXHAUST SHROUD

5 B Balkwill AUG. 2015

The Research Squad178



 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

Technical Illustrations

B
 
b
a
l
k
w
i
l
L

9
 
F
E
B
 
2
0
0
8

2
1
 
J
U
N
 
2
0
1
5

1 2 3

L
.
 
L
L
O
Y
D

n
o
v
 
2
0
0
8

T
A
D
 
V
O
G
E
L
 

n
o
v
 
2
0
0
9

B
.
 
B
a
l
k
w
i
l
l

S
E
P
 
2
0
1
4

LH
S

 H
U

LL
FR

O
N

T 
M

U
D

G
U

A
R

D

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

B
 
b
a
l
k
w
i
l
L

4
J
U
N
.
 
2
0
1
5

The Research Squad 179



Technical Illustrations

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
.
 
 
b
a
l
k
w
i
l
L

9
 
F
E
B
 
2
0
0
8

1
5
 
A
U
G
 
2
0
1
5

1 2 3

L
.
 
L
L
O
Y
D

n
o
v
 
2
0
0
8

T
A
D
 
V
O
G
E
L
 

M
A
Y
 
2
0
0
9

B
.
B
a
l
k
w
i
l
l

N
O
V
 
2
0
1
1

B
 
B
a
l
k
w
i
l
l

O
C
T
 
2
0
1
0

4 5
L
.
 
L
L
O
Y
D

S
E
P
 
2
0
1
4

R
A

D
IO

 O
P

E
R

AT
O

R
S

 H
AT

C
H

A
U
G
 
2
0
1
5

B
 
B
a
l
k
w
i
l
l

6

The Research Squad180



Technical Illustrations

 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:
B. balkwill

9 FEB 2008

16 aug 2015

REV: REVIEWED: DATE:

1
2

3
B Balkwill

MAY 2009T. VOGEL 

oct. 2014
4
5

nov 2010
oct. 2010l.lloyd

SEP 2014
l.lloyd

l lloyd

VISION BLOCKS

6 B Balkwill aug 2015

The Research Squad 181



 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

Technical Illustrations

2

2

2

2

85
46

B. Balkwill
11 NOV 2008

20 SEP 2014

1

2

2a

L LLoyd
NOV 2008B. Balkwill

B Balkwill SEPT. 2014

DIRECTIONAL
GYROSCOPE

The Research Squad182



R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

Technical Illustrations

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
 
b
a
l
k
w
i
l
L

9
 
F
E
B
 
2
0
0
8

2
7
 
S
E
P
 
2
0
1
4

1 2 4

L
.
 
L
L
O
Y
D
.

n
o
v
 
2
0
0
8

T
A
D
 
V
O
G
E
L
 

M
A
Y
 
2
0
0
9

B
 
B
a
l
k
w
i
l
l

o
c
t
 
2
0
1
0

D
R

IV
E

R
S

 V
IS

IO
N

 P
O

R
T

3
L
.
 
L
L
O
Y
D

A
U
G
 
2
0
1
0

5
B
 
B
a
l
k
w
i
l
l

s
e
p
 
2
0
1
4

The Research Squad 183



Technical Illustrations

FU
E

L 
TA

N
K

S

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
 
b
a
l
k
w
i
l
L

9
 
F
E
B
 
2
0
0
8

2
7
 
S
E
P
 
2
0
1
4

1 2 3
L
.
 
L
L
O
Y
D

F
E
B
 
2
0
0
8

T
A
D
 
V
O
G
E
L
 

M
A
Y
 
2
0
0
9

B
.
B
a
l
k
w
i
l
l

O
C
T
 
2
0
1
0

B
 
B
a
l
k
w
i
l
l

J
U
N
 
2
0
1
0

4
A 4
c

S
E
P
 
2
0
1
4

B
.
B
a
l
k
w
i
l
l

O
C
T
 
2
0
1
0

4
b

B
 
B
a
l
k
w
i
l
l

O
C
T
 
2
0
1
0

5
B
 
 
B
a
l
k
w
i
l
l

The Research Squad184



Technical Illustrations

 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

BR Balkwill

30 JUN 2015

1
2

4

NOV 2009t vogel

BR Balkwill MAY 2010

BR Balkwill
5 l  lloyd sep 2014

09 FEb 2009

sep 2014

SHOCK ABSORBER

3 BR. Balkwill NOV 2010

BR Balkwill6 JUN 2015

The Research Squad 185



 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

Technical Illustrations

B. balkwill
09 FEb 2009.

20 SEP 2014

1
2

2a

L LLoyd JUNE 2010

B. Balkwill
B Balkwill nov. 20102b

B Balkwill

nov. 2010

DEc  20102C

T VOGEL. FEB. 2009.
DRIVERS COMPARTMENT
AMMUNITION PANNIER

The Research Squad186



 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

Technical Illustrations

B. balkwilL
09 FEb 2009.

21 SEP 2014

1
2 L LLoyd JUNE 2010

B Balkwill
nov. 2010

4b

B Balkwill
nov. 2010

4C

T VOGEL. MAY  2009.

REV: REVIEWED: DATE:RHS HULL
AMMUNITION PANNIER

The Research Squad 187



Technical Illustrations
P

O
W

E
R

 T
A

K
E

-O
FF

M
E

C
H

A
N

IS
M

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
.
 
 
b
a
l
k
w
i
l
L

9
 
F
E
B
 
2
0
0
8

2
7
 
J
U
N
 
2
0
1
5

1 2 3

L
.
 
L
L
O
Y
D

n
o
v
 
2
0
0
8

T
A
D
 
V
O
G
E
L
 

M
A
Y
 
2
0
0
9

B
.
B
a
l
k
w
i
l
l

N
O
V
 
2
0
1
1

B
 
B
a
l
k
w
i
l
l

O
C
T
 
2
0
1
0

4 5
L
.
 
L
L
O
Y
D

S
E
P
 
2
0
1
4

P
TO

 c
on

tro
l 

le
ve

r

©
 T

he
 T

an
k 

M
us

eu
m

, B
ov

in
gt

on
, U

K
.

S
um

p 
pu

m
p

S
um

p 
pu

m
p 

ov
er

flo

6
B
.
B
a
l
k
w
i
l
l

j
u
n
 
2
0
1
5

The Research Squad188



Technical Illustrations

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
.
 
b
a
l
k
w
i
l
l

9
 
F
E
B
 
2
0
0
8

1
5
 
A
U
G
 
2
0
1
5

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

1 2 3
B
 
B
a
l
k
w
i
l
l

M
A
Y
 
2
0
0
9

T
.
 
V
O
G
E
L
 

B
 
B
a
l
k
w
i
l
l

4

O
C
T
 
2
0
1
0

l
 
l
l
o
y
d

O
C
T
 
2
0
1
4

P
O

W
E

R
 T

A
K

E
-O

FF
M

E
C

H
A

N
IS

M

O
C
T
 
2
0
1
4

5
B
 
B
a
l
k
w
i
l
l

A
U
G
 
2
0
1
5

The Research Squad 189



Technical Illustrations

P
R

IM
A

R
Y 

B
R

A
K

E
 H

O
U

S
IN

G

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
 
b
a
l
k
w
i
l
L

1
5
 
S
E
P
 
2
0
1
4

2
7
 
S
E
P
 
2
0
1
4

1
B
 
B
a
l
k
w
i
l
l

1
5
 
S
E
P
 
2
0
1
4

©
 T

he
 T

an
k 

M
us

eu
m

, B
ov

in
gt

on
, U

K
.

The Research Squad190



Technical Illustrations

IN
TE

R
N

A
L 

C
O

M
P

O
N

E
N

TS
 O

F 
TH

E
 P

R
IM

A
R

Y 
B

R
A

K
IN

G
 H

O
U

S
IN

G

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:
 DA

TE
:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
 
b
a
l
k
w
i
l
L

1
5
 
S
E
P
 
2
0
1
4

2
8
 
S
E
P
 
2
0
1
4

1
B
 
B
a
l
k
w
i
l
l

1
5
 
S
E
P
 
2
0
1
4

2
l
.
 
l
l
o
y
d

2
8
 
S
E
P
 
2
0
1
4

The Research Squad 191



Technical Illustrations

 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

B. balkwill
09 FEb 2009.

15 aug 2015

1
2

2a

L LLoyd nov 2008

B Balkwill
B Balkwill oct. 20102b

B  Balkwill

oct 2010

sep. 20143

T VOGEL MAY 2009
SMOKE DISCHARGERS
RHS TURRET

4 B Balkwill AUG 2015

The Research Squad192



Technical Illustrations
 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

B.Balkwill

15 aug 2015

1
2 L.LLOYD

B Balkwill oct 2014

13 0ct 2008 SMOKE PROJECTORS
RHS TURRET

oct 2014

Aluminium CaseCover

Ignition MaterialPrimer

3 B Balkwill AUG 2015

The Research Squad 193



Technical Illustrations

 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

B.Balkwill

30 SEP 2014

1
2

3

may 2009t  vogel

L.LLOYD NOV 2008

TANK COMMANDER
CUPOLA

B Balkwill oct 2010
3A B Balkwill

sep 2014

09 FEb 2008

oct 2010
B  Balkwill4

The Research Squad194



Technical Illustrations

 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

Br. Balkwill

28 SEP 2014

1

2
2a

NOV 2008t. vogel

B Balkwill oct 2010

TANK COMMANDER
CUPOLA HATCH

B Balkwill oct 2010

3 B Balkwill sep 2014

09 FEb 2008

The Research Squad 195



Technical Illustrations
LO

A
D

E
R

S
 H

AT
C

H

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

B
 
B
a
l
k
w
i
l
l

2
8
 
S
E
P
 
2
0
1
4

1 2 3

N
O
V
 
2
0
0
9

t
.
 
v
o
g
e
l

B
 
B
a
l
k
w
i
l
l

d
e
c
 
2
0
1
0

B
 
B
a
l
k
w
i
l
l

4
l
.
l
l
o
y
d

s
e
p
 
2
0
1
4

0
9
 
F
E
b
 
2
0
0
9

s
e
p
 
2
0
1
4

The Research Squad196



Technical Illustrations

 DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

Br. Balkwill

15 aug 2015

1
2

MAY 2009t  vogel
B Balkwill DEC 2010

TURRET ROOF
VENTILATION COVER

3 B. Balkwill DEC 2010

09 FEb 2008

4 AUG 2015B Balkwill

The Research Squad 197



Technical Illustrations

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
 
B
a
l
k
w
i
l
l

2
1
 
o
c
t
 
2
0
1
4

0
9
 
F
E
b
 
2
0
0
9

W
AT

E
R

P
R

O
O

FI
N

G
 S

E
A

L 
O

N
M

A
IN

 G
U

N
 M

A
N

TL
E

T

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

1 2
A

2
B

N
O
V
 
2
0
0
9

t
.
 
v
o
g
e
l

L
 
L
L
O
Y
D

L
 
L
L
O
Y
D

2
C

l
.
l
l
o
y
d

s
e
p
 
2
0
1
4

N
O
V
 
2
0
0
9

N
O
V
 
2
0
0
9

N
O
V
 
2
0
0
9

3
b
.
 
B
A
L
K
W
I
L
L

l
l
o
y
d

s
e
p
 
2
0
1
4

4

The Research Squad198



Technical Illustrations

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:
 DA

TE
:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
 
b
a
l
k
w
i
l
L

3
0
 
d
e
c
 
2
0
1
2

2
9
 
S
E
P
 
2
0
1
4

1 2

d
e
c
 
2
0
1
0

B
 
B
a
l
k
w
i
l
l
.

M
A

IN
 G

U
N

 C
O

U
N

TE
R

B
A

LA
N

C
E

B
 
B
a
l
k
w
i
l
l

s
e
p
 
2
0
1
4

3
l
.
l
l
o
y
d

s
e
p
 
2
0
1
4

The Research Squad 199



Technical Illustrations

DATE:

DRAWN BY:

SIGNOFF:

REVIEWED:

REV: REVIEWED: DATE:

1

2

3

4
56

7

8

9

10
11 12

AZIMUTH
INDICATOR B balkwilL

30 dec 2012

29 SEP 2014

1

2

dec 2010B Balkwill
B. Balkwill sep 2014

The Research Squad200



Technical Illustrations

5

5

5

5

beh

T.F.Z.9b

373
T

Seite

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

B
IN

O
C

U
LA

R
 G

U
N

 S
IG

H
T

B
 
b
a
l
k
w
i
l
L

2
9
 
S
E
P
 
2
0
1
4

B
.
 
B
a
l
k
w
i
l
l

s
e
p
 
2
0
1
4

1 2

M
A
Y
 
2
0
0
9

t
 
v
o
g
e
l

B
 
B
a
l
k
w
i
l
l

D
E
C
 
2
0
1
0

3

0
9
 
F
E
b
 
2
0
0
8

The Research Squad 201



Technical Illustrations

N
or

m
al

 O
pe

ra
tio

n

M
AY

B
A

C
H

 H
L 

21
0 

P 
45

A
IR

FL
O

W
 - 

O
P

E
R

AT
IO

N
 N

O
R

M
A

L

B
ut

te
rfl

va
lv

e
op

en

S
lid

in
g

ga
te

 o
pe

n

B
ut

te
rfl

va
lv

e
cl

os
ed

S
iro

cc
o 

Fa
n

A
ir 

fe
ed

 fr
om

en
gi

ne
 c

om
pa

rtm
en

t

B
ut

te
rfl

va
lv

e
op

en

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
 
b
a
l
k
w
i
l
L

1
6
 
a
u
g
 
2
0
1
5

1 2
L
.
 
L
L
O
Y
D

B
.
B
a
l
k
w
i
l
l

S
E
P
 
2
0
1
4

o
c
t
 
2
0
1
4

0
9
 
S
E
P
 
2
0
1
4

©
 T

he
 T

an
k 

M
us

eu
m

, B
ov

in
gt

on
, U

K
.

3
L
 
L
L
O
Y
D

A
u
g
 
2
0
1
5

The Research Squad202



Technical Illustrations

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:
 DA

TE
:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

M
AY

B
A

C
H

 H
L 

21
0 

P 
45

A
IR

FL
O

W
 - 

S
U

B
M

E
R

G
E

D
 O

P
E

R
AT

IO
N

B
ut

te
rfl

va
lv

e
cl

os
ed

B
ut

te
rfl

va
lv

e
cl

os
ed

To
 e

ng
in

e
co

m
pa

rtm
en

t
B

ut
te

rfl
va

lv
e 

op
en

S
lid

in
g 

ga
te

 
cl

os
ed

B
 
b
a
l
k
w
i
l
L

1
6
 
a
u
g
 
2
0
1
5

0
9
 
S
E
P
 
2
0
1
4

1 2
L
.
 
L
L
O
Y
D

B
.
B
a
l
k
w
i
l
l

S
E
P
 
2
0
1
4

o
c
t
 
2
0
1
4

A
ir 

in
 fr

om
at

m
os

ph
er

e

©
 T

he
 T

an
k 

M
us

eu
m

, B
ov

in
gt

on
, U

K
.
3

L
 
L
L
O
Y
D

A
u
g
 
2
0
1
5

The Research Squad 203



Technical Illustrations

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:

B
.
 
 
b
a
l
k
w
i
l
L

9
 
F
E
B
 
2
0
0
8

2
7
 
S
E
P
 
2
0
1
4

1 2 3

L
.
 
L
L
O
Y
D

n
o
v
 
2
0
0
8

T
A
D
 
V
O
G
E
L
 

M
A
Y
 
2
0
0
9

B
.
B
a
l
k
w
i
l
l

N
O
V
 
2
0
1
1

B
 
B
a
l
k
w
i
l
l

O
C
T
 
2
0
1
0

4 5
L
.
 
L
L
O
Y
D

O
C
T
 
2
0
1
4

M
AY

B
A

C
H

 H
L 

21
0 

P 
45

C
O

O
LA

N
T 

S
Y

S
TE

M

P
z.

 K
üh

lw
as

se
rh

ei
tz

ge
rä

te
 4

2
(w

at
er

 h
ea

tin
g/

tra
ns

fe
r d

ev
ic

e)
 

©
 T

he
 T

an
k 

M
us

eu
m

, B
ov

in
gt

on
, U

K
.

The Research Squad204



Technical Illustrations

Zu A
uf

R
es

Zu A
ufR

es

R
E

V:
R

E
V

IE
W

E
D

:
D

AT
E

:

 DA
TE

:

D
R

AW
N

 B
Y:

S
IG

N
O

FF
:

R
E

V
IE

W
E

D
:
B
 
b
a
l
k
w
i
l
L

3
0
 
d
e
c
 
2
0
1
2

1
6
 
a
u
g
 
2
0
1
5

1 2
d
e
c
 
2
0
1
0

B
 
B
a
l
k
w
i
l
l
.

B
 
B
a
l
k
w
i
l
l

s
e
p
 
2
0
1
4

3
l
.
l
l
o
y
d

s
e
p
 
2
0
1
4

4
l
l
l
o
y
d

o
c
t
 
2
0
1
4

M
AY

B
A

C
H

 H
L 

21
0 

P 
45

 F
U

E
L 

S
Y

S
TE

M

©
 T

he
 T

an
k 

M
us

eu
m

, B
ov

in
gt

on
, U

K
.

B
.
 
B
a
l
k
w
i
l
l

5
a
u
g
 
2
0
1
5

The Research Squad 205



Technical Illustrations
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