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330G UP PROCTDURE

(NOTE: This edition supersedes replaces edition dated 4th January, 1966).

1. Introduction

144 " The purpose of this documenf is to act as a guide to setting up
IV/GCE Noe7 Lk 4, o8 fitted to the Chieftain (FV.4201) AFV, with
- the meximun ease and safety,)| 1t is recomiended that, wherdver
posaible, the procedure as ddtailed in thls document i3 followed.

N~ The various checks and adjusthents called for in this procedurs
describe the performence of alcorrectly functioning s steu. The
tests should be cerried out » the vehicle standing on level ground
except whers otherwise specifidd, If the equipment does not reachk
- as desoribed, it shomld be ascfrtained that the units ‘nvolved are
correctly installed and cabled Ppefore cssuming that they are defoctive,

2. CheoIdalt Switches | '\
2.1 . Traverse the turret to Dead Astern with gun elevated. Using § -
. guner's handwheel depreas the fun until.the therual jacket around =
the barrel touches the rubber hump strip wiihout carressing it
If no thermal jacket is fitted allow holf an inch clecrtnce between
barrel and strip. Remove socket TVY frqm control punel., Elevate
gun by four rotations of the gunner's elewation hendwheel and using
Avo 8 or 9 on olms ranpe, check that an open circult exists
n pina D axd B of V9 socket. Depress the gun and check tlat
short oirouit spmears at the end of two rotations plus or ninus
half a rotation, . If desired res.lts camot .be obtainod, .auove
cover from limit switch assembly on elewvetion gearbo:: omd wdjust
switch 3 (bottcm travel) and the main cume - -

2,2 Oheck that an open cirocuit exlats between pins C and I' of TVS
socket, Elevate tlo (un .7 22 rotations of the handwheel, Check
that a short circuit now edots between pins C md I’ of V9, If
necessery, sdjust mvitch 4(cop travel) to obtain desired remults.
Do pot sddust mein om.. as ¢ is has been correctly positioned in
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2.3,

2ekie

2.50

2.6,

2.7.

D.S. CONFIDENTIA?

RESHOEEIEN HANDLING AUTHORI? T}

Elevate the gun to its mechanical end stop. Depress the gun by
6 rotetions of the handwheel and chock that an open circuit
cxists between pins .. and H of TV9 socket., Elcvate thc gun 2nd
check that a short circuit appears at the end of 2 rotations
plus or minus half a rotetion. If necessary, adjust switch 2
(top) and first subsidiary cam to obtain desired results.

Traverse thc turret to the offside and deprcss the azun to its
mechanical end stop, Elcvate the sun by 6 rotations end
check that an open circuit exists between pins B and G of

TV9 socket, Depress the gun and check that a short circuit
appears at the end of 2 rotations plus or minus half a
rotation, If necessary, adjust switech 4 (bottom) and second
subsidiary cam to obtain desired results. Replace socket TVI
and remove socket TV4 from oontrcl panel. (It is possible to
use JM6 instead of TVL),

Traverse the gun towards the rear of the hull with the gun in
full depression until the thermel jacket around the gun barrel
touches the rubber strip without compressing it. Using an Jfvo
8 or 9 on ohms range check that a short circuit exists between
pins G and H of TV4, Zero the traverse indicator and travcerse
the gun 100 mils towerds thc front of the hull, Chack that an
open circuit exists between pins G and H, Traverse towards
the rear of the hull and eheck that the short circuit recappcars
at arcading of 60 mils plus or minus 10 mils on the traverse
indicator. If necessary adjust traverse limit switch andcam
to obtain desired results.

Repeat 2.5 from the nearside,
Traverse the gun across the rear of the hull checkiny that a

short cirouit is maintained between pins G and H TV4 inside
the limits set by tests 2,5 and 2,6. Replace TV4 socket.

Preliminary Checks

3a1e

3.25

3 3.

Check that 2ll units are sccured, all cebles correctly
connected, particularly mein input leads. Check that the
auxiliary generator is runninz and has the necessery coolin:,

Ensurc that thcre is a clearance to rotate the turret ot

all angles of gun clevation, Check that rotary switch S.B.
on switch unit and Master switch are both "off", Rulease and
stow Gun Clamp, thcn move Driver's and Loader's Safcty
Switches to the live positiom,

Remove Contr.l Panel covcr. On the monitor unit in the
Control Panel set switch S.5 to position 11 (D.C. supyly
volts;, switch S.4 to "D.C, normal”, On meter M. (0 - 30
volts) check that a positive reading of 28 - 3v is ohtained,
Return switch S.5 to "off",

Check Bsttery Control end Motor and Tacho Polarities

beta

L.2,

Check that sun is unclamied, that Driver's and Loader's
Safety switches arc in the 'live' position, that Master
Switch in 'on' and that Monitor Unit switch S1 is in the
'Run position',

Set switch S.., on the Control Pancl to 'Battery'. Rotate
Commondcr's Controller fully clockwise with the grip switch
operated, Check that the turrct rotates to the ri~ht., Relceasc
grip switch while controllcr is still hard over and check that
turret stops abruptly. Rec-operate grip switch thcen rcturn
Controller to centre, The turret should again stop abruptly.
With controller hard over and grip switch operated, sct Mester
switch to "off", ct should again stcp abruptly. Return
Maatet’swgtchctoo"ﬁ" an Eeckrtiniiurret rc-starts,

VODIFIED HANDLING AUTHORIZED
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Repeat test 4.2, but rotate Controller anti-clockwise for lcft-
ward rotation of the turret,

Repeab tests 4.2 and 4.3, using Gunner's Controller.

Set Monitor Unit Switch S5 to position 23 (Traverse Motor
Current), Meter M2 {scale 100 - 0 - 400A) should deflect right
for clockwise rotation of the Commander's Controller and left for
anti-oclockwise rotation. Recard the value of steady current in
each direction, This should not exceed 15 amps,

Sot Monitor Unit Switch 85 to position 25 (Hull Tacho Output),
Check thet meter M2 deflects as in Test 4.5.

Set Monitor Unit Switch 85 to position 27 (Traverse Motor Tacho
Output). Check that Meter M2 deflects as in Test L4.5.

Set Monitor Unit Switch S5 to position 3 (Elevation Motor Tacho
Output). Ralse ond lower gun by means of Gumncr's Elevetion
Handwheel, Moeter M2 should deflect right for upward motion of
the muzzle and left for downward motion, Return switch S5 to
"Off“n

With Gunner's Controller rotated to the right and turret traversing
right, check that rotating Gunner's Elevation hand wheel will

raise or lower the muzszle, Repeat, traversing to tho lcft,
Return switch S.A, to 'Metadyne'.

Set-up and Check Amplifiers

5c1.

5.2,

5¢3.

Check that switch S.A. on the Contral Pansl is set to 'Metadyne',
36t the Mester Switch to "on", On the Switch Unit set rotary
smitch B to "Non-stab", 1LP.1 on the Power Supply Unit should
1lizht within 30 % 10 scconds of switchinz to "Non-steb",

NOTE: 1In tests 5.2 ~ 5.9 M1 reads 0 - 30v,., M2 100 - O 100mi
except where indiocated,

In the Control Panel, set Traverse anc Blevation Couplin:; Amplifier
'Gain' switches to Position 7, Monitor Switch S.1, to 'Trim S.A.Y,
S« to 'D.C, Normel, S.3 to 'Normel' end switch 8.5 to position 29,
Holding switch S.2 in the 'H.T. Trev', position, read Traverse
Output Valve grid voltege on ¥,1, and Traverse Variator Differential
Current on N.2, Adjust Traverse Servo Output amplifier 'Trim'

and 'Output Level! potentiometers to gzive a zero readin: on both
M.1. and N.2, (N.B. Adjustment of each potentiometer will affect
both meter readingzs)., Set switch S.4 to 'Meter Rcverse' to
ensure that a true zero reading has been obtained on M,1, Release
switch 8,2, Set switch 8.1 to "trim C.A." Holding switch 82 in
"H.T. Trav" position, adjust Traverse Coupling Aimplifier 'Bias'
potentiometer to give a zero reading on M2, Roloase switch S2,

Set swtich 81 to "Trim SA", Set switch 3.5 to position 1,

Holding switch 8.2 in the 'H.T. Elev.' position read Elevation
Output Valve gric voltaze on M.1, and Elevation Variator Difforontial
Current on M.2, adjust Elevation Servo Output amplificr fTrim!
and 'Output Level! potentiometers to give sero reading on both
M.1, and M.2, (N.B, AQjustment of each potentiometer will affect
both meter readings). Set switch 8.4 to 'Meter Ruverse' to ensure
that a truc zoro reading has beon obtained on M.1. Releasc switch
S.2. Set switch 81 to "Trim C.A.,"™ Holding switch S2 in "H.T.
Elev". position, adjust Elevation Coupling Am:lifier 'Bias!
potentiometer to .[ive a zcro reading on M,2. Releasec switch S2,
Retum awitch 85 to position 29, -“ A\
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5.7,

5.8.

5.9

5.10

5.11
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Set switch S.1, to 'Left', Holding switch S.2 in the 'H.T,
Trav.' position, check that M,2, reads not less than 70mi
deflection left end the L.H, lamps brighten on Traverse Servo
Output amplifier Set switch S.1, to 'Right', With switch 8.2,
as before check thet M,2 reads not less than 70mi deflection
right and that R,H. lamps brighten., Release switch 8,2.

Set switch S.5 to position 23 (Traverse Motor Current). Depress
Traverse Metadyne 'Start!' button or operate switch S.D. on
Switch Unit until Metadyne is heard to reech a Oonstant speed;
this should not take more than six sec~nds, then relcase start
button, If the metadyne has not been heard to start by the time
six seconds have elapsed, a fault condition exists, Buttm or
switch must be relensed immediately and must not be re-operated
until fault has been clesred, Hold switch S2 momentarily in

the 'H.T. Trav.' position end cheok that M2 (100 = 0 - 1004)
reeds not less than 80 ampa., to the right.

Set Switch S.1. to 'left' and operating switch 8.2, as before,
check that M2 reads not less than 80 amps to the left, Release
switch S.2,, and depress Traverse Metadyne 'stop' button or
operate Switoh S.4. on Switch Unit.

Set switch 5.5.,, to positicn 27 and switch S.3. to 'Normal' M.1
(0 - 100v) should read 52.5 ¥ 27.5v. Set switch S.1. to
'Right' and switch S.3, to 'Meter Heverse'. M.1. should egain
read 52,5 = 27.,5v. This is the output of the P.C.R. in the
Traverse Couplin:; .amplifier,

Set awitoh S.5, to position 1, switch 8.1, to 'Down', Holding
switch 8.2. in the 'H.,T, Elev.' position, check that M,2. reads
not less than 70miA deflection left and that L.H. lamps brighten
on Elevaticn Servo Output amplifier, Set switch S.1, to 'Up',
With switch S.2 as before, check that M.,2, rcads not less than
70mA deflection right and that R.H., lamps brighten, Relecase
switch 8,2,

Set switch 8.5 to position 5, (Elevation Motor Current), Depress
Elevation Metadyne 'Start' button or operate switch S.D. on
switch Unit until metadyne is heard to reach a constant speed;
this should not take more than six seconds, thon release 'Start!
button, If the metadyne haos not been heard to start by the time
six seconds have elapsed a fault conditi-n exists, Dutton or
switch must be released lmmediastely end must not be re-operated
until fault has been clcareds Hold Switch 8.2 momentarily in
the 'H.T. Elev.' position and check that M2 (100 - 0 = 100a)
reads not less than 80 amps. to the right.

Set switch S.1, to 'Down' and operating switch S.2 as before,
check that M.2., reads not less than 80 amps to the laft,
Release switch S.2 and depress Elevati: n Metadyne 'Stop!
button or operate Switch S.A. on Switch Unit,

Sot Switch 8,5 to pgsition 3 and switch S.3 to 'Normel',

M.1 should read 15 = 10v, Sot switch 8.1 to 'Ilp' and switoh S.3
to 'Meter Rovorse'. M.1 should again r¢ad 15 = 10v, This is
the output of the P.C.X. in the Elcvation Coupling .mplifier,
Return switch S.5 to toff', switch 8.1 to 'Run'. Set Traverse
and Elevation Coupling .mplificr 'Gain' switchos to position 1,

-h -
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Trim end Polarity Checks

641

6e2

6.3

6.4

6.5

6.6

6.7

6.8

6.9
6.10

Ensure thet gun is unclamped, positioned dead shead at approximately
0° elevation, that Driver's and Loader's Sufety Switches are in the
'Live' position, that o.tter./ietadyne suitch is in the 'Metadyne'
position, that Mcnitor Unit Switech S.1. is in the 'Run' osition.

Set Master Switch to 'on', set Rotary Switch B to 'Non-Stab.' and
observe that 1LP.1 on the Povier Supply Unit lights witain 30 ™0 secs.
Set switch S.5 on Monitor Unit to position 29. Pull 'On' svitch

8.6 in Monitor Unit.

Operate Gunner's Controller grip switch and rotate Traverse 'Non
Stab' Trim control on Trimming tnit fully clockwise. Note that M2
deflects to the right and that right hand lamps brighten on the
Traverze Servo Jutput Amplifier. Rotate Trim control fully anti~
clockwise and note that M2 nuw deflects to the left and that left
hand lamps brighten. Set Traim contrel to cive a zero reading on
M2 end a balance in lawp illumination on Traverse Servo Output
Amplifier.

Set switch 8.5 on Monitor tnit to vosition l.Remove Puse WS 3 from
control panel, Operate Commanders controller srip switch r

a8 in clause 6,2 adjusting Elevation *Non Stab% Tgim co:i‘rg?dogroceed
Trimming Unit and observini lamps on %levation Servo Jutput Amplifier,

4ith grip switch opcrated, rotete Comnonder's Duplex Controller
Handle clockwise in Traveorse. Cbscrve the right hand laaps brighten
on Traverse Servo Output Amplifier. Rotate the Controller Handle
anti-clockwise and observe that left-hand lamps brigzhten. Repeat
this test with the Gunner's Controller. The sume results should be
obtained.

With grip switch operzted, move Commander's Controller hendle back-
wards in Elevotion. Obscrve that the right-hand lamps brighten on

the Elevetion Servo Output Amplifier, Move Controllcr Handle for-

werds and obscrve that the left-hand lamps brighten.

Set rotary switch S.L. to 'Stab' on the Svitch Unit., Set Elevation
1Stad' Trim control on the Trimming Unit to mid travel position and,
operating Gunner's Controller grip s.itch, adjust Elevation Gyro

Trim pctentiometer to give a zero reading on M2 :nd a balance in

lamp illumination on Elevation Servo Output amplifier. Then proceed
as in clausc 6.2 adjusting Elevotion 'Stabd' Trim Control and observing
lamps on Elevation Scrvo Output Lmplifier.

Proceed as in clausc 6.5 using both Come.nder's and Gunner's
Controllers in tumn.

Set awitoch 8.5. on tionitor Unit to position 29. Set Traverse 'Stab’
Trim control on the Trimmwing Lnit to mid travel position, end opera-
ting Gunner's Controller grip awitch, adjust Traverse Gyro Tiim
potentiomcter to give a zcro reading on 2 und o balance in lomp
illunination on Traversc Servo Cutput aimplifier. Then procecd as

in clause 6.2 adjusting Troverse ‘btad' Trim Control.

Repeat clausc 6l

Set Louder's Safety Switch to 'Safe' and check that movement of the
Controllers vith the grip switch opurrted dous not produce illumina-
tion of the lamps in either channcl. Return switch to 'Live!
poaition £nd repeut the test vith the Driver's S: fety 3witch. Fush
'0ff" switch 3.6 in Moniter Unite Return switch 3.5 to ‘Of1",
Replace fuse FS, 3,

-H~
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7+ Check Traverse Servo Operation
WARNING

Before commencing this scet.on it is ossuntial to reolise that, should the
equipment prove to be faulty, o very rcal donger to the technician exists,
a3 well as the possibility of extensive dmusge to ecuipment,

It is, therefore, iapcrative thot the wost stringent measurcs should be
cerried out to ensure that,

(a)
(v)

(o)

741

1.2

7¢3

7ol

Outside the turret no personnel or equipment arc in the acca vhich
can be covercd by the gun barrel.

Inside the turret, opurating personnel must bo kept to the minimum.
Loose clothing should not be -iorn. Personnel must cnsure thnt they
and their clothing are well clenr of hull mounted items, the gun
breech and eny other awoving »urts. The person corrying out the tests
should operste frow the Commmnder's soat until he is absolutely
certain that the cquipment i. functioning corrcctly.

It is also important to rcalise that certein f:ults, c.ge Tacho

or Gyro feedback reversed or amissing, may not menifest themsclves
immedintely the Metadyne is rmn up, but only ofter = dumand has been
placed on the systems In this event an apparently stable systenm may
suddenly become violently unstable., If this occurs the Mastor Switeh
should be set to ‘Off' immediately.

Check that the gun is unclamped riad clamp stowed, that Jull Battery
Master switch is on, that Driver's aend Loader's S fety Suitches are
in 'Live' position, that Iattery/Uctadyne switch is in the 'Mctadyme!
position, that Monitor Unit Switeh 3.1 is in the 'Run' nosition and
that Traverse Coupling Auplifier Gein switeh is oot to vosition 1.
Set Master Switch to 'on'. 3¢t Rotury Switch 3.3. on 3witch Unit

t0 "Non-Stab" and obsurve thet 1Ii.1l on Po.cy Supply Unit lig:ts
within 30 #10 seconds. Pull 'on' switch S.6 in .lonitor Unit. Set
switch 5.5 to position 29. Znsure that the gun is elev: ted above O°,

Operate Coumander's Controller Grip Switch. Check thut Troverse
Servo Output amplitier lamps nre balanced in illwainaticn, indicating
that the systca is trimaed in Traverse, Geprezs Troverse ictadyne
'Sturt! button or opcrate siitch 3.D. If lamps give an indication
that 'Trim' is not mcintained, relcase 'Start! button immedictely,
Assuming that 'Trim' is ncintcined, continuc ©o dopress 'Start!
button until Traverse Moetadyne is heard to reuch a constent speed;
this should not tcke imore than 6 secunds, then rdliose !Start!
button, Push '0Off' switch S.6 in ionitor Unit,

¥With Commander's Controller grip switch operzted, slowly rotatc

the Controller clockwise and check that the Turrct rot tas to the
right and speed incrcascs smoothly until the Controller is nearly
at the end of its travcl, vhen cn cbrupt incre~asc of speed should
occur, Relecasce the grip switch wiith the Controller hnrd over and
allow Turrct to rcgain speed thea roeturn the Controllir slovly

to its centre position oni chock that there is an abrupt deoreaso
in speed follovecd by a gradual r.turn to rests Repctt this rotating
the Controller anti~clockviisc nid observing rototion of the Turret
to the lef't,

Repeat 7.3 using Gunner's Controllur.
RESTRICTED
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7.6
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With the turrct traversing at 'slew' spued, depress Troverse
Metzdyne 'Stop' button or coverate switeh S.h.  Check tact turret
halts sbruptly. &llow mctudyne to run dovn. Set rot ry Suiteh
S.B. to 'Stab'. on the 3.itch Unit, dith switch S.6 pulled 'on',
end Comm-nder's Controller grip suitch opernted, check that there
is « zero rcauing on M.2 and 2 balance in lawp illuminaticn on
Traverse Servo Output fiplificr indicating systea is trimmed in
traversc.

Froceed as in tests 7.2, 7.3 and 7.4, then depress Traverse
Mctadyne 'Stop' bitton or op.rats switch S.i.. and allow Metsdyne
to run dowm.

Check Elevation Servo Operaticn

LARNING

Befors commencing this section, it is usscntial to realisc thet, should
the equipment prove to be faulty, a very reael canger to the technician
exists, as well zs the possibility of extensive damnge to equipment.

It is therefore immcerative that thc most stringent measures should be
carrivd out to ensure that:-~

(a)

(v)

(o)

8.1

8.2

Outgide the turrct no persomnel or equipment are in the erea which
can be covered by the zun barrel.

Inside the turrct, opcrating perserncl iust be Lopt to the wminiaum,
Loosc clothing should not be worn. Fersonncl aust cusure that they
and their clothing arc well cle.r of hull wounted itcas, the gun
brecch and cny other moving varts. The person carrying out the

tests should operate from the Commander's Scat until he is absolutely
certain that che equipment is fuactioning corvectly.

It is also iumortent to renliec that ccertain faults, e€.;. ncho

or Gyro fecdbucks, reversed or missing, may not wanifest thonsclves
immediately the Hetudyne is run up, but only aft.r a Cawvnd has
becn placed on the systems In this event an gpparently stoble
system may suddently become violently unctable, if this occurs,
the Master Svitch should be sct to 'off' imacdictely.

Check that gun barrel is rot positioned v.ithin the zone ocovering
the rear of the hull s leid dovn in test 2.7. Chock that the gun
is unclamped and thc ¢lanp stowed, that il jattery sastor Switch
is on, that the Driver's and Load r's 3afety Switches ~rc in the
tlive' position, that Battcr,/Mctadyne switeh is in the 'Motodyne!
position, that »onitor lnit siitch S.1 is in thc 'Run' wositicn and
th-t Elevation Coupling Amplifier Gain switeh is sct to positi.n 1,
Sct the sast.r Switch to 'on' and rot-ry seitch 3.E. to 'Non-stab,!
Chock that 1lLt.l in the Fower Sup~ly Unit lights w.thin 30 $10 seocs.
Set 'Speed Grading' potcentiomcter in the Elevrtion Coupling Awolifier
end 'Non-stabd! 'specd grocing' potentiometer in the dlevation Relay
Unit fully anti-clockwise., Pull 'on' s.itch S.o in Monitor Unit,

Set switch S.5 to position 1. Oper-ic Com..nder's Controlier Grip
Switch and check that Elevition Scrvo Outiut amplificr lamwns arc
s8till balanced in illumination, indicating thet the system is

trimmed in elevation, then depress Elevation wetadyns 'Start' button
or operc.te switch 3.D. If lamps give an ingicstion thet trim is not
meintained, rclease 'start'! button amnedinately. Assuming that trim
is maintained, continue to depress 'start' button until the clevation
ametadyne is heard to rcach n congtant specd; this should not take
more than 6 scconds. Thun rclsase 'start' button and push 'off!
Shitch S.6.

-7~
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8¢3 Operate Commander's Controller grip switch, slowly move the
Controller back. ards wnd check that the fun eclovates and that

specd increases smoothly, Jith the gun elevating & maximua
Controller Deflecticn checik that if the grip switch is rcleased,
the gun immediately stonps. 1lso with the gun elevating at maximam
Controller Deflection check that if the Controller is returned to
its ceatral position the gun iumedic-tely stops. Repeut this,
moving the Controller lorwarda and obscrving, depression of the gun
muzzle.

84k  with gun elevating at maxiuum controller deflecticn, depress
Elevation iMetadyne 'stop' button or onurete gwitch 8.5, and check
that gun stops sbruptly. 4llow Mctadyne to run dovm. wet rotary
switch 3.L. to 'Stab.' on the Switch unit. Tull ‘on' switch S.6.
Aith Commander's Controller Grip Switch opera.ed, check that there
is a zero reading on ..2 and & balance in lunp illuanin:tion on
Elevation Servo Output Amplifier, indiceting systen is trimaed in
elevation,

8«5 Proceed as in tests 8.2, 8.3, Repeut 8.3, using the Gunner's
Controller. Then deprezs leviiicn Metadyne 'storn' bution or
overate switch S.i. and allow Mctadyne to run dovm.

9. Dynamic Check of Lidt Switches

9.1 In the Traverse and Llevetion Coupling Amplifiers cet !gain'
switches to position 1 and the 'Snecd Srading' notentiometors to
wld position. Set rotary switch S.Z. to 'Stab' anu run up
Traverse and Zlevition uctedynmes,

9.2 Ensure that the gun barrel is not positioned within the zone
covering the resr of the ull as laid down in fest 2, In the
Monitor Lnit, sct Svitch S.5 to position 1 to read Elevation
Va:intor Differential Current 100 - O - 100ms on #.2, Operzate
Coumander! s Controller grip switch and move the Controller back-
vards in elevation until it rests cgainst its end stone 'hen
the gun muzzle is at its maximun elevetion note that the reading
on ifs2 is 204 *20. to the right. Continue holding Gontroller
handle on its ¢top, but set Rotary switch S.b. to "Travel®.

Observe tazt the .mzzle imnedintely depresscs to approximately +1C°
and hunts szbcut that noint., Return rotary aswiitch S.c. to 'Gtab.’'.
Move Controller forwards until iy rests against the other ond scop.
When the gun r.sches its meximun depression, check that the

reading on 4.2 is 20 ¥20mi to tae left. Continue holding
Controller handle on its Stop, but set rotary switch S.ub. to
"Travel". Check that inuzzl elcvates to approrimately 09, and
QRunts sloaly about this point, Retairn rotary switch S,B, to 'Stab’,

9.3 Using Commander's Controller truverse the pun tow. ras the rcar of
the Hull vwith the muz.le in M1l depression. ..s the barrel approaches
the rubber bump strip reduce <. .:1. Obsgerve that as the barrcl

o)

reaches a clearance o some tv~ - three inches from the end of the:strip,

it elevates to clear .ne reav ¢ ©is Hull, Traverse the gun

in the opposite cirection and check clearence at the other «nd of
the rubber bup strip, Repeat the above at 'slew' speed and note
that gun does not dasnace strip.

9«4 In the event of eithoer 9.2 or 9.3 giving incorrect results
carry out the a propriate procedurc dctaniled in Tests 2.1 to 2.7.

-8
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et rotary switch S.b. to "Tr:.vel". With the turret slewin; and
the gun moving in elevation, set Master 3Switch to 'off'. Check

that tne turret and gun come to a gontrolled halt, that the M tadyme
and Power Susply unit cease to funct.on., Return the Master

Switch to 'on' and check th-t 1LP.1 on the Iower Supply vnit comes
on after 30 *410 seconds. Check that the ietadynes can be re-sturted
as detailed in clauses 7.2 ond &.2,

10, Set-up Elevation Channel

10,1

10.2

10.3

104

Ensure that gun is not over rcar of hull. Set rotary switch S.B.

to 'Stab! and run up Elevation letadyne. Set Monitor Switch 3.5

to position 3, resd Elevation Motor Tacho Output (30 - O - 30v)

on M.2, Set Elevation Coupling Amplifier 'Gain' suitch to nosition
7+ The gystam v.411 probsbly be unstable at this sctting when the
gun is disturbed by means of the Commander's Controller and tne gain
should be turned dovn one poaition at a time until the instability
ceases, Note the final position.

Uperzte the Gommander's Conuroller srip switch, check tihet the
asystem is still trimmed by the fact that the gun is stotioncry, then
move the Controller handle sharply tackwards in elevation until

it rests araimst one end stop. Note resdin: on M.2 while gun is
regponding to Sontroller demend. 2djust 'Soeed Guauing' otentio-
meser on Elev:3iun Coupling Amplifier to give o stendy 10 Volts
def_ection on meter, Due to the restricted trecvel in elev:.tion,

i$ vill %e necessary to elevite =rd Gepress the g n several times in
order tc get an ascurate re. ding on 2. Keturn the Commander's
Controller to the centre vositicn at the end of the test and

relea® grip swiscn.

Sel rotary switen S.bL. to 'Non-Stab' and Gain Switch on sleve bion
Cowpling Amplifier %o osition 1. Repeat lest 10.2 but adjust
'Noa-Stab. Speed Grading' votencicmster on slevation Relay unit
to »btain the desired 10V on .i2.

Set the Gain 3wiich ¢n klevation Coupling amplifier to iosition

7. “ne system will probably be unstuble st this setting vhen the

gun is disturbed %y means of the Commander's Controller and the

gain should be turned down one posgition at & time until ihe
%ability ceescs. llote the final sosition. Compare this setting

with that obt.ined in 40.1. Record the lc.er of the two, and set

the 'Cein' switch to this positiou.

11. Set up Trverse Channel 'nd Mezsure Stiffness

111

Systen should Yve fully operating in che stobilised condition.

3et 'Gain' switch on Traverse Coupling smplifier to position 7.
The system will probably be unstable at this setting when the gun
is disturbed by means of the Commander's Controller and the gain
ghould be turned dovn one position at a time until the instability
ceascs,

Ley the gun on a t-rget at not less than . thousand yaids.
Adjust 'Stab' trim controls to cnsure tihat gun does not arift
off target. Instruct the ariver to carry out a neutr:l turn,

at maximum speed., set 'Divided Reset' votenticvmcter on Traverse
Relay Unit to give a finishing position nithin 350 mils ($3°) of
starting pogitior, It is prob=ble that adjusting the 'Divided
Res:t' potentiometer will affect the pain setting. Therefore
repeat the appropriats pert of test 11.1 and note {inul setting.

NJ[Gt1- On a vehicle with rubber tracks fitied the vehicle will

be latorally displiced from its original vosition .t the
completion of a neutral turm. This only introduces an
ercor of 1 ail for each ynrd of displacement and can be
ignored.

-G-
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113 Set Monitor Lnit switch S.5 to position 27, read Traverse tiotor
Tacho ocutmut (300-0-30CV) on .2. Kotate the Commender's Controller
fully clockwise, Oper=te the grip swiich and slowly rceburn the
Controller anti-clockwise, &t approxim tely 40.5 degrees of
Controller ungle, tne slew micro-switch 1ill be de-encr;ised e«nd an
abrupt decrease in turret speed will occur. .t this point, sdjust
'Speed G1: ding' potentiometer on Coupling Amplifier Traverse to
give a reading of 100 volts deflection right on M.2. Return
Controller to centre position then slowly rotate anti-clockwises
Note that M.2. now indicates o reading of 100 volts deflection left
immedintely prior to the slew switch operating to wive the abrupt
increase in turret speed.

11.4 Set rotery switch 5.L. to 'Non-Stab' and Gain suitch on Traveise
Coupling hmplifier to position 7. The System will probably be
unstable at this settine when the gun is diziribed by mecns of the
Commander's Controller and the gain should be turned dovn onc
position at a time until the instability ceascs. DNote the final
position.

11.5 Repeat test 11,3 but adjust 'Non-Stab. Speed Gruding' potentiometor
on Traverse Relay Unit to obtain desired 100 volts on ii2., It is
probable that adjusting the 'lon-Stab. Speed Greding' votenciomcier
will afTece the gain setting. Therefore repeat the approsrizte
part of teut 11.4 and note the final setting, Comprre this sctting
with that obtained in 11.2. Record thc lower of the two and cet the
'Gain' switch to this position,

11.6 Set rotary switch S.L. to 'Stabd . In the vonitor Lnit pull 'un' suitch
8.6. Set switch 8.5 to position 29 aid s.ibch S.1 to '"Triu Skt
Holding switch 3.2 in the 'il.¥. Treverse' position checlk that the
readings on M.1l. and .2. are ¢t erc; if necosuar,, adjust 'Trim' and
'Output level' potentiometers on Traverse Servo Outiut naglifier to
obt. in this. Return switch S.1, to the 'Run' wosition and viih
Commander' s Duplex Controller grip switeh operntcd, adjuost Traverse
Stab. trim control on Trim Unit to give a zero rcuding on .,2. Reoding
‘Praverse V.ristor Differenticl Current' on 2. (100-0-100ms) and
keepin, Coumander's Gontroller grip switci operated, rotate Tioverse
Servo Output Amplificr 'Trim' pobteniiomey r very slo.l; clockwis.. Note
the reading on M.2 when turret just commences to rotate to the right,
Fress the Traverse Metadyne 'Stop' button or operate switch S.4, and wait
for metadyne to run dovm., Then, still keeping Commander's grip switch
operated, retate 'Trim' potentiometer further in the clockwise direction
until M,2 reads 4Om)\ greater than the current measured above, KHelecase
grip switch and run up Traverse Mctadyne. Re-operute Cowmender's grip
switch and reogrd time taken for turret to rotate 500 mils, Release
grip switch, press metadyne 'Stop' button and allow metadyne tw run down,
Check that with grip switch re-operated reading on M.2 is still 40ma
greater than current originally observed, If this is not the casc, repeat
the test and resord again, Return Traverse Servo Output Amplifier 'Trim'
potentiometer anti-clockwise to the point where a zere reading is
ebtained on lis2, Rclease Commander!s Controller grip switch and push
'Off' switch S.6. »

11,7 Repeat test 11.6 in the opposite scuse, ‘irin' pulcacioncter rotuted
enti~clockwise, turrcet rotating to left.

11,8 Reduce times recorded in 11.6 and 11.7 to mils per sccond, ndd the
results srithuctically to obiain avereie rute error for [ull drive.
This depends l-rgely on Traverse Coupling .mplifier sain switch sctting
tut should not exceed 30 mils per second 2t gain setting 1.

N.b. Higher gain setiings will ;ive lower rate errors.

=4 Qe '
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1149  dith system fully operating rotatc Commaadoer's Contrcller fully
to the ripht, opermte the grip switch, and record time taken for
turret to coui.lete one revolution to the right at 'Slew' specd.
Repeat vith Controller fully over to the left, apain recording
tiacs This sho.1d not excecd 18 seconds. If incorrect results
are obtained first check that tests 11.3 and 11.5 have been
carried out correctly.

12, Turrct Mounting Friction Test

12,1 Fosition the vehicle on a 15° iacline. Run up the Gun Control
Equipment for Stab., operntion. Set Traversce 3tab. Trim control
fully clockwisc leaving Elevation Stab. trim in the balsnced
position, vith the gun elevated ap.rox. 3°. Operate Commander's
Controller Grip switch and allow turret to traverse 3600 observing
that thc turrct traverse smoothly without '3tick/slip' or 'judder'.
Any points at which this does tale place should be noted.

12,2 Procced as in 12.1 but set Stab. trim control fully anti-clockwise.
Return Traverse 'Stab'. Lrim conbrol to triawaed position.

12,3 Set Loasder's Safety Switch to 'Safe'. Pross Traverse 'Stop!
busion. Press Tlevation Mctadyne 'Stop' button. Sot rotary
switch 3.1. and Mester Switch to 'Off!'.

13. Sct-up Contra-Rotation "Line-Up" Facility

WARTING

The gun control system must be correctly sct up before coumcncing this
section. It is essential to realisc that, should the equipment prove
faulty, a very real canger to the technician exists, as well awn the
possibility of extensive damage tc cquipment,

It 1s therefore iamperative that the most stringent measures should be
carried ocut to ensurc that:-

(e) OQutside the turret no personnel or equipment are in the arca
which can be covercd by the gun barrel.

(b) Inside the turret, operating pursomncl must be kept to the
minisume Loose clothing should not be worn., Personncl .ust
ensure that thcy, and their clothing, are kept well cle v of
the Hull mounted itews, the gun brecch and any cther moving perts.
The person carrying out the tests should oporate from the
Commander's scat.

It is important to realise that certain faults cege o Jjammed relays or
faulty micro-switch may not manifest themsclves until after Contru~
Rotation has been selocted and a demand placed on the system. In this
event the turret may rotate out of contrcl. If this occurs the

G.C.E. Master Switch should be sct to 'off!' imncdiately.

-11=
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134 Preliminary Checks No,11 q\égola icearbox No, 1 Mk, 1) and No, 15 Cupola
[Gearbox ﬂo; 2 ik, 2 - 10.th Vehicle onwards),

11

13.1.2

13.1,3

13.21,

Cupola Direction Sensing Switoh S.%.3

Remove Soocket TGC2 from the Contra-Rotation Gearbox upper plate.
Using an Avo 8 on ohms range, check that, with the cupola wound
off to right of 'Line-~up', a short circuit exists between pins A
and B of Socket TGC2 free end and that an open circuit exists
between pins A and C. With the oupola wound off to the left of
'Line-up', a gshort circuit should exist between pins A and C and
an open oircuit between pins A and B of Socket TGC2. Replace TGC2.

Check lMaster Switch S.W.1 and Set Adjustable Cams

Remove TXt1 from Direction Sensing Switch.

With the cupola wound to the left of *Line-up', slacken the two
7/16 ins, A/F stiff nuts securing the two Adjustable Caus to the
loocating peg and move hoth cams fully outwards, i.e. away from
the peg, then tighten both stiff nuts, Remove the socket from
TGC1 situated on the right hand side of the gearbox. Push the
Contra-Rotation Selection Lever fully forward. 4 short circuit
should now exist between pin A on TX1 free end and Pin C on

TGC1 fixed end. Release the Selection Lever by operating the
Release Pawl situated above the guide ramp and check that an open
cirocuit appears.

Cheok 8° Switch S.W.2

Wind the ocupola to a position where the striker is half way across
the left hand slope of the guide ramp and hold the Contra~Rotation
Selection Lever fully forward. Check thet an open circuit exists
between pin A on TXt1 free end and vin C on TGC1. Release the
Selection Lever and wind the cupola into 'Line-up'. Check that
the open ocircuit is maintained. Now wind the cupola to a position
where the striker is half way across the right hand slope of the
guide ramp again holding tho Selection Lever fully forward and
ohecking that the open cirocuit is still maintained, Bring the
oupola into 'Line-~up' and replace TX1 and TGC1 connectors.

This ocompletes the preliminary checks.
8 SGeaxbg§‘yQL_j Mk, 1 and No, 2 Mk, 2)
Adjusting the 8° Cams for Optimum

(a) Set the equipment fully operating in "NON-STAB" condition.

‘Switoh the oupola Supply Junction Box ‘'aster Switch to "ON.

With oupola locked to main turret, check that the illuminated
HESH aiming circle projected into the coumanders sight may be
contralizod in the X10 eye piece.

(b) Select a target at not less than 1000 yds. and zero the
traverse indicator.

(o) Traverse the main turret 500 mile left and wind cupola back

to soleoted target. Centralise the target in the X10 eye piece,
engage ocontra-rotation and operate the commandors grip switoh.

Tho main turret should now slew right, cupola romaining stationary.
'Lino~up' achievement will be indicated by the locating peg
engaging in the slot in tho guids ramp and the selaction leowr

dropping badk, (Note: Deflection of controller or trim gpbslanes during

-up, will affect the line-up achievment,)

-12 -
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(d) If 'Linc-up' is not achieved, release the scleoction lever by
operating the rclease pawl and move the LEIT HAND adjustable cam
by slackening the nut and tapping the cam approzimately 1/16"
towards the locating pog.

(¢) Repeat24 (c) ard (d) until 'Line-up' just occurs.

(f) Repeat4sp 4(c) and (d) traversing 1500 mils left instead of
500, note the error in mils as indicated by the traverse indicator.

(g) Repcat B.21(c) and (d) traversing 750 mils left and note the
error in mils.

(h) Repeat13,2.4c) and (d) traversing 250 mils loft ard note the
error in mils.

(k) Compare the final errors after 250 and 1500 mils displacements
and if similar, lock up the left hand cam. If not, equalise the
errors by further adjustment of the left hand cam. A final error
of less than 50 mils after any displacement between 250 and

1500 mils should be achieved.

(3) Repeat13 2.4(c) to (k) for displacement right of 'Line-up'.

Adjusting the "Lino-up Delay" FPotentiometor

(a) Establish the number of mils before 'Line-up' at which the
8° switch operates whan the main turret is moving right (Appendix 1)
30 mils to that Tigure.

(b) Select a target at not less than 1000 yds. and zero the traverse
indicator. Set the LINE-UP DELAY potentiometer (RV3, traverse
rolay unit) to its mid position.

(c) Traverse the main turret ileft by the number of mils established
in 13.5(a) and wind the oupola back to the selected target.
Centralise the target in the X10 eye piece, engage contra-rotation
and operate the commanders grip switch.

The main turret should now traverse right, cupola raemaining
stationary.

Line~up achievement will be indicated by the locating peg engaging
in the slot in the guide ramp and the selection lever dropping back.

() If 'Line~up' is not achieved, turn RV3 clockwise to correot an
undershoot and anticloockwise to correct an cvershoot.

(e) Repeat 13.5(a) to (d) but from the opposite direotion and adjust
RV3 to equalise thoe errors. A Tinal error of less than 50 mils
should be achieved.

Sat the Cupola into 'Line-up' position. Switoh 'CFF' Cupola
Supplies Junction Box Master Switoh. Set Loader's Safety Jwitoch
to 'SAFE!'. Operate tho Traverse and Elevation Metadynes 'STOr!
switch. Sot rotary switch S.B. and G.C.E. llaster Switch to 'OFF'.
Set Irivert!s Safety Switoh to 'SAFE'. Replace the Control Panel
Cover.

-43 -

RESTRICT:D

Add



HARNING - Attenti-n is drawn to the Warning on Page 11 before
proceeding with this section.

13.5. Preliminasx Checks No, 15 Cupola (Gearbox No. 2 Mk, 1)

13.5¢1.  Cuncla Divectinn Sensinz 3witch

13.5.2

135.3

126

kemove socket TGC2 from the Contra-nutation Jear Rox upper plate.
Using an avo 8 on ohms range, cheok that, with the oupola wound off
right of 'Line-Up', a short oircuit exists hetween pins A and B of
TGC2 free end and that an open circuit exists between pins A and C.
With the oupola wound off left of 'Line~up!, a short circuit exists
between pins 4 and C and an open circuit between pins A and B of
TGC2 free end. Replace TGC2.

Check Cupola Contro}l Lever Master Switch and the Cupola Isolating Switch

Wind the Cupola off to the left of line-up.

Remove TX1 from the Direction Sensing Switch.

Remove TGC1 from the right hand side of the gear box.

Push the Contra-Rotation Selection Lever fully forward.

A short cirouit should now exist between pin A on TX1 free end and
pin C on TGC1 fixed end.

Release the Selection Lever by operating the Release Pawl situated
above the Guide Ramp and check that an open eircuit appears.

Wind the Cupola into 'Line-up'.

Manually operate the Control Lever/Cupola Master micro switch and
check that the open circuit still exists. If not, adjust the
Isolating switch mounting until an open circuit is achieved.

Note. The Isolating switoh is in series with thie control lever
switch and is operated by a rounded ocam. at tic base of the Rolease
Pawl Shaft. The micro switch is on a mounting which can be adjusted
radially to the cam hy loosening the 10~24 UNC nut on the mounting.
Both switches are open circuit when 'Line-up' is achieved. The
Control Lever should relcase when the locating peg is within 1/16"
of the guide ramp slot (see mechanical settinqs).

Cheok 8° switch, Loft and 8° switoh, Risht

The switches are mounted in a housing to the right of guide ramp.
The switch mounting sccuring nuts are vertically above one another
on the housing side nearcst to the operator. Slacken both nuts,
set both switches to their middle travel position and then secure
both nuts again.

Wind the cupola off to the left of 'Line-up'.

A short circuit should now exist betwecen pin C on TX1 free end and
pin E on TGC1 fixcd ond.

A short circuit should elsc exist betwoen pin B on TX1 free end and
pin D on TGC1 fixed end.

Wind the cupola into 'Line-up' and chock that an open cirouit exists
on each of the above lines. Replace TX1 and TGC1.

Mechanical Settinas

The following procedure assumes that the various switches are
serviceablo and that all wiring and oconncotions are ocorreot and
satisfactory.

-1 -
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(a) Control Handle Reiease

(v)

Adjust the Allen headed 'Control Handle release adjustment screw'on the
cam lever s0 that after the 'Control Handle' had been moved to engage
contra-rotation, subsequent movement of the 'Release Pawl' by hand,
ocauses release of the control handle. This release should ocour when
the release pawl has been moved to the position it would ocoupy if it
vwere being operated by the striker pin and this latter was laterally
1/1 6th inch from engagement in the guide ramp =lot.

Check that after adjustment is correct for striker approaching from one
direction, the same results are achieved when the striler apnroaches
from the other direction.

It may be found that performance is assymetrical. IF¥ this is severe it
may be necessary to modify the release lever which is operated by the
cam at the base of the release pawl shaft.

Guide Ramp Position
Checlk that when the 'Cupola Traverse Handle' has been pulled fully dowm,
the 'Guide Ramp' has been pulled down sufficient to clear the striker,

N.B. It is important that this clearance is kept to a minimum and is
not grsater than 3/32 inch.

Check that the striker cngages with the guide ramp within & inch of the
guide ramp end. Any adjustment necessary should be made by shimming
the striker at the cupola roof with shims FV571755.

(c) Switch Settings
) Isolating Switech

Set the position ol the 'Isolating Switch' so that its operating
arm is relesscd, (switch oren) by the oam at the base of the
release pawl shaft, when the striker is just approaching line-up,
Opcration should ve symotrical in responsc to riovement of the
striker from left and right of line-up. - The switch position

is determined by two adjustments (gee Pig, 1)

(1) A complate brackot .ivoting about the rclease pawl shaft.
(2) Mioro switch support bracket pivoting about one corner sorew.

(2) Initial Settings of the 8° gwitches and operating cams. Romove
the side cover from the 8 switch box. Slacken the nuta securing
the 8 switchcs and adjust the svitches to their mid positions
vertically., Tighten ths securing nuts.

Traversc the cupola loft until the striker is clear of the guide
ramp. Manually swing the cupola back until the strikgr has depressed
the guide ramp approximately 1/6h inch. Adjust the 8 switch
oporating cam adjuster so thrat the vertical cam just opcrates the
switch marked LEFT (lowor, of two switches)., Re-adjust the vertical
cam position, allowing it to move upwards until the switeh just breaks.
(Switch closing and opening may be oonveniently detcrmined audibly).
Continue traversing until thc cupola is lined uy.

Pull the traverse handle fully dowvn. Ensurc that the vertiocal cam
does not interfsrs with the guide ramp dowrward movement.  Such
interference would zrevent the striker from disengaging with the
guido ramp slot and so prevent cupola traverse avay from line-up
If the vertical cam is limiting guide ramp movement, move both g
switches up approximately 4inch and repeat the setting of the
vertical cams es dotailed above. Re~check that guide TAmD
movement is not obstructed. If necessary, the § switch

'support bracket! oan be adjusted to bring the miore switch

ncarer to the vortiocal cam.

- 15 -
RSSTRICTED



1307

13.8

13-9

PR Y

RESTRICTED
Adjust on Target

Final setting for 8° switches and Operating Cam.

Align the gunners sight on a suitable target at a rangs of not less
than 1000 yards. With the cupola lined up, observe tho position
of tho target with respect to the graticule markings of the
commanders' sight.

Zero the traverse indicator.

Travorse the turret RIGHT 550 mils.

Wind the cupola back to the target, as mreviously obscrved in the
comnanders' sight.

Engage ogntra-rotation and operate the commanders controller grip
switoh. zNOte on 13,2, 1. applies durimg lining-up) :

The turret should traverse LEFT with the cupola contra-rotating.
'Line-up' achievement will be indicated by the striker cngaging
in the guide ramp slot and the selection lever dropping back.

The traverse indicator will give a direct reading of alignment
orror. An undershoot should result from the initial settings.

Assuming an undershoot rosults, adjust the vertical cam by
unsorewing the threaded cam adjuster approximately % turn so
allowing tho oam tc move up. Repeat the functional check and note
the line-up error. :

Continue the adjustment of the vortical cam until line-up with
minimum error ocours.

Set tho RIGHT 8° switoh by traversing the turret LEFT 550 mils and
aftor winding the oupola back to the targst, attompt a line-up and
noto the error. o

Correct errors by moving the RIGHT 8" switoh, (upper of the two
switches) UP to correct overshoots and vice vorsa.

DO _NOT DISTURB THE CAM POSITION.

Setting the Time Delay Potentiometer

Sot RV3 on the Traverse Relay Unit (Unit T.A.T.) to its mid position.
Wind the oupola away from line-up until the striker is vortically in
line with the end of tho guide ramp.

Attempt a 'Line-up' and observe the results.

If the striker stops short of line-~up turn RV3 olockwise and re-check.
The aim should be to achieve engegement of the striker in the guide
ramp slot positively, but without overdriving. RV3 should be set
finally to oqualise orrors from left and right.

Final Functional Chook

Chook the operation of tho line~up facility in rcsponse to initial
displecomonts from 1?00 mils dom to 159 mils.
Aoquisition (1ino-up) should be within -~ 50 mils,

Set the oupola into 'Line-up' position. .

Switch 'OFF' Cupola Supplies Junction Box Master Switch, Set Loaders'
Safety Switch to 'SAFE*. Operate the traverse and elevation mctadynes
19r0P! gwitch. Sot rotary switoh S.B. and G.C.E. Master Switch to
'OFM. Sot Drivors' Sefety Switch to 'SAFE'. Replace the ocontrol
panel cover.
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2.

.IESM Appendix 14

F.V. G.C.BE. NO.T, MK.4, SHTTING UP PROCEDURE

Addendum to Contra~Rotation Line-up Facility
Clause 13 .

Recommended method of establishing the points at whioh the
8" aswitoh operates when the main armament is traversing

towards 'Line-up' (Clause 13.3a)

General

(a) Tests 13.1  ang 13,2 must have been satisfactorily completed
(b) Switch 'OFF! the G.C.E.

(c) Remove sockets TGCY and TX1,

To establish the operating point of the g° switoh. .

=

(a) Line up the cupola and main turret.
(b) Zero the traverse indicator

(o) Wind cupola off to the RIGHT until the striker is clear of the
guide ramp.

(d) Manually operate the cupola master micro switch and check that
a short circuit exists between TGCY, pin C, fized end and TX1,
pin A, free end.

(o) Kmeping the cupola master micro switog operated, wind the oupola
LEFT until an open cirouit occurs. (8 switoh operation).

(£) Without moving the ocupola or turret, note any target on the
centre line of the commanders sight.
(g) Wind the cupola LEFT into line-up.

(h) Traverse the turret RIGHT until the target noted in step (f) is
again on the csntre line of the commanders sight.

(3) The Target Indicator will now give a gireoct reading of the number
of mils before line—up at which the 8 switch oporates.

(k) Repeat the procedure 2(a) to 2(3), but from the opposite direction,
to establish the point at which the 8 switoh operates when the
main armament is traversing LEFT towards line-up.

(1) Reconnect sockets TGC1 and TXi.

(m) Bofore continuing the setting-up procedure, allow at least
15 minutea warm—up period.
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