Copy No. 1_0

This book is invariably to be kept locked
up when not in use and is not to be taken
outside the ship or establishment for which
it is issued without the express permission

of the Commanding Officer.

|

HANDBOOK

FOR

6-INCH, BL., MARK XXIII GUNS

oON

TRIPLE, MARK XXII MOUNTING

BOOK I—-TEXT




CONFIDENTIAL

This book is the property of H.M. Government.

It is intended for the ase of Officers generally, and may, in certain cases, be
communicated to persons in H.M. Service below the rank of commissioned Officer

who may require to be acquainted with its contents in the course of their duties,
The Officers exercising this power will be held responsible that such information is
imparted with due caution and reserve.




CONFIDENTIAL

This book is the property of H.M. Government.

It iz intended for the ose of Officers generally, and mav, in certain cases, be
communicated to persons in H.M. Service below the rank of commizsioned Officer

who may require to be acquainted with its contents in the course of their duties,
The Officers exercising this power will be held responsible that such information is
imparted with due caution and reserve.




-

3 1|r|

BV T S e

#..-'I'r s .'l g
L i s
i

.'-\."

i g b ek gy

- 1._- .:': -
B e
P a, Y e

o

A2 & I
i s TR - .




CONFIDENTIAL

Afttention is called to the penalties attaching to any infraction of the
Official Secrets Acts.

SB—199S A
0.0.6359 A

HANDBOOK

FOR

6-INCH, BL, MARK XXIII GUNS

ON

TRIPLE, MARK XXII MOUNTING

BOOK I—TEXT

(FOR PLATES ﬁ'cer.—B.—'!'E‘?ﬂ-Bﬂ]
0.U. £25TE

1937




Admiralty, 5. W.1,
6th January, 1938.

G.04564/37.

The “ Handbook for 8-inch, B.L., Mark XXIII Guns on Triple, Mark XXII
Mounting, Book I, Text, and Book 11, Plates,” having been approved by My Lords
Commissioners of the Admiralty, is hereby promulgated for information and
guidance,

By Command of Their Lovdships,

RG]

To the Flag Officers and
Commanding Officers
of H.M., Ships and
Vessels concerned,



A

3

HANDBOOK FOR 6-INCH, B.L., MARK XXIII GUNS ON TRIPLE,
MARK XXII MOUNTING (BOOK I), 1937

CONTENTS
Index to Plates
Chapter 1
Section 1. General Description 5 L
Section 2, Ceeneral Armangement
Chapter 11
Section 1, The Gun i i Ay
Section 2. The Breech Mechams. s vie { i iy i o LY
Section 3. The Box Shide o i .t W i e & o i
Section 4. TheLack .. e B T ¥ ¥ oA il fin ol
Chapter X
Section 1. The Cradle .. = <y
Section 2.  The Trunnions e .
Section 3. The Recoodl :\eruge:nen{e
Section 4. The Fun-oet Arrangements
Chapter IV
Saction 1. The Power System + = i i

Saction 2. The (.ouimgl ‘Drruin and Pur:l‘_n,.ung ‘i}qtems.
Section 3. The Power Unit

Section 4. Thne Malcolm-Fenerheerd Pu'u;:r

Section 5. Control Valves

Chapter V
Section 1. Elevating Arrangements ..
Hand-power Clutch :
Elevation and Depression Cut off
Safety Depression Control Gear .. ;
Director Elovation Receiver Drive i
Saction 2, Training Arrangenents is o

Chapter VI
Saction 1. Shell Hoists in Fixed Strociure ..
Saction 2, Cordite Hoists in Fixed Structure
Section 3. Cordite Hand-ups .. P i s

Chapter VIL
Section 1. Shell Hoists on Revolving Structure "
Section 2. Tilking Bucket, Intermediate Tray, and Los.dmg Tray
Saction 4, Corndite Hand-up Scuttles in Ru.miuing Structure 3 g Ea i w3
Section 4.  Secondary Loading. . aa ‘e W S t

Chapter VIIL

Sectjon 1. Leads of Cables into Turret .

Section 2. Firing, Night Sight, and Locs ! “HPL-]‘r Circuits

Section 3. Compressed Air System. . s

Section 4. Rammer Tanks and Gun Well Drain Qymtum :

Saction 5. Drenching of Charges in Revolving Structure ..

Section B, Lead of Salt Water for Dil Cooler s i e i g
Section 7. Flooding, Spraying and Ventilation of Ma.g:l.:.mc i 3 A

Appendix I, Schedule of Component Parts of Breech Mechanism

Appendix IT, List of Numbers and Titles of the Working Dﬂl.rh:lgs, as supphrd to the 5h|;a,
which contain Stripping Instructions .. ‘e A

(C26478)

BgEe

nEREERR

EEESEER

42

bl e HE

=

Bl



INDEX TO PLATES (C.B. 19738)

Air Blast System in Revolving Structure

Box Slide, Z Mark I . i ‘e 5
Breech Mechanism—Right Hand ==
Ereech Mechansm—Left Homed

Breech Mechanism—Right Hand Debazls

Cables—Diagram of Lead into Turret, showing Boxes
Cables—Method of Leading into Turret ; i
Cireuits—TFiring and Night Sights and Local Supp g iy
Clutch—Hand-Power for Em'a.tmg Gear i ; v
Control Valve—Typical . . ;

Cooler System—01

Cordite E;.nd up—Fixed S-tm.cturc o

Cordite Hand- up—Revn]wng Structure . "
Cordite Hoists in Fixed Structure—Generel _"I.rrlsngcmcnt .
Cordite Hoists in Fixed Structure—Details n[ Bﬂttm
Cradle—General Artangement i 3
Cradle—Details .. o

'Drpre-.qmnn Control Gear "
Dirrin E:ste:m on Revolving Structure
Direnching System on Revolving Structurc

Elcvating Control G!:ru' .
Elevating Clutch . o
Elevating Gear ..

Elevation Receiver Drive

Fixed Structure—Cordite Hand-up
Fixed Structure—Cordite Hoist
Fixed Structure—Shell Hoist
Flooding Arrangements . .

General View of Turret, showing section Lhruugh Huists
General View, Transverse Section

General View, Gunhouse

Gunhouse, Plan ..

Handing Room—Arrangement
Hand-up—Fixed Structure
Hand-up—Revolving Structore

Intermediate Tray—Diagram
Intermediate Tray—Arrangement

Loading Gear in Gunhouse
Loading Tray—Diagram
Loading Trav—Armangement
Lock, Electrle, E.K., Mark I

Magarine—Arrangement of Flooding, Spraying and Ventilation

(hl Coohng System
il Purifying System

Power System on Revoelving Structure—
Preszure and Suction Epes
Dirann System

Power Unl.l—Pltmp

Power Unit—Malcolm- Feuerheerd !.’erp

Recoll Arrangaments .. oy -
Run-out Arrangements . . £ Ve

Securing Bolt :
Shell Hodst— FJ."u.d .‘:tul.lun:-—
An'a.ﬂgcmmsulIupu[Hmst i, o 75 s

ceEEEREZSRERELR wsmesa ﬁg

aame BEREES

BEE

L= -]

B2y B



Shell Hoist, Revelving Stracture—
Dmg,mmruetu. Arrangement . 2 s F
Diagram of Mavements of Machaniem .. i o
Bottom of Hm;t—_ﬁrrangment. 5 £ = g
Tilting Bucket in Gumhouze—Diagram
Top of Holst—Arrangement

Shell and Fixed Trays, ete., for Centre Gun lmrlmp Gear in Gunhouse .

Slmice Valve, Quick Llﬂs:rg
Spraying Arrangements . .
sStrainsr—>Section of Oil SLramer
Suction and Pressure Pipes, Oil

Tilt Corrector Dirive
Training (ear—
(reneral A'mn,gnmmt
Details R
Locking Bolt
_ Buffers o
Training Receiver Black Pmn!u-r Dru.u
Turrets, Position of 5

Valves—Typical Control
Valve—Oick Closing Sluice
Ventllation—Magazine
Ventlation— ~Hevolving "'ntn:lctu:n:

{C26878)

Ll



CHAPTER 1

SECTION I—GENERAL DESCRIPTION. (Plate 1.)

1. Thiz Handbook is designed to assist officers and rati to understand
the 6-inch, Mark XXII, Triple mounting, and the 6-inch, B.L., Mark XXIII
guns mounted therein.

2. Certain details are included to assist those responsible for its maintenance,
but the plates, although prepared from working drawings, are only diagrammatic,
and, until a2 thorough knowledge of the mounting has been obtained, stripping
should on no aceount be undertaken without reference to the relevant warking
drawings, a complete set of which is supplied to each ship. Certain drawings,
a list of which is given in Appendix I, contain full stripping instructions.

3. Four 6-inch, Triple, Mark/ XXII -tingﬁ alp/ fitted in gach of
H.M. Ships “South on, ' "Newchstle,” “Sheffield,” "'Glasgow,” "' Birmingham,”
" Livérpool," " Gloutpetér "' and ** Manéhester.”

4. All magazines and shell rooms are on the level of the hold. All revolving
structures are identical in constroction, the differences in heights of turrets in the
ship being allowed for by differences in the lengths of the hoists in the fixed
structure. ‘

Revolving Strueture

5. For the first five ships of the * Southampton " class, the gunhouse consists
of a floor of §-inch N.C. plate, in which is carried a l-inc splinter proof
N.C. armour plate shield. For the last three of the class, the gunhouse eonsists of
a floor of 13-inch "* D " quality plate, on which is carried a shield with side, rear and
roof plates of Z-inch N.C. plate, and front plate of 4-inch N.C. plate. The trunnion
brackets are built up from the floor of the gunhouse, and a 6-inch, Mark XXIII
gun is mounted between each gair of brackets. The trumnions of the centre guns
are set back 2 feet 6 inches abait the trunnions of the wing guns,

6. Beneath the gunhouse is the tumtable compartment, to the outside of
which, on the underside, is secured the upper roller path, The turntable com-
partment contains the elevating engines, training engines, training worms and
wormwheel, and cordite hand-up scuttles. Most of the remainder of the space is
occupied by the gunwells, make-up feed tank, and chell hoist casings,

7. Beneath the turntable compartment is the working chamber containing
the power pump and motor, vil cooler, pressure stack and the duplex oil strainer,
and shell hoist engines, which are bolted to the roof.

8. The power pump provides hydraulic power for all machinery in the revalving
structure, the préessure medium being special mineral odl.

9. The three shell heists ject through the deck of the working chamber
into the shell handing room, w i-::gu compartment is part of the fixed structure of
the ship. The shell handing room eontains a revolving platform attached to the
bottom of the shell hoists, on which stand the men whul:l‘oaﬂ the hoists, and also
the air bottles for the turret which are mounted at the back of the shell hoiets,
Six spring guide rollers bear against the edge of this revolving platform, and steady
the revolving structure in the fixed structure.

Fixed Structure

10. There is cne shell room to each turret, and duplex electrically-driven
endless chain hoists deliver the shell direct from the shell room to the shell{an i
toom, where they are slid round a circular chute until they are opposite the bottorn

of the shell hoists in the revolving structure, The electric hoist motor is fitted in
the shell handing room,

(Coeu7s) B4
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11. There is one magazxine to each turret, with the lower cordite handing ronm
built in to form a pocket in the magazine. Cordite is passed from magazine to
handing room through two wvertical revolving scuitles. Euplex electrically-driven
chain hoists deliver cordite from the lower handing room direct to the upper cordite
handing room, which is situated on the next deck below the level of the gunhouse
(f.e., on a level with the working chamber, and one deck above the shell handing
toom)., The hoist motor is in the upper handing room.

12. From the upper handing room, the cordite is passed cut through an
arched opening into the cordite gallery, which is part of the fixed structure of the
ship and runs right round the turret outside the working chamber.

13. The cordite pockets in the turntable compartment open directly into the
cordite gallery, the bottoms of the pockets being some 5 feet above the deck of
the gallery, and contain the hand-up scuttles through which charges are passed
to the gpunhouse. The charges are therefore carried by hand round the gallery,
passed to the men in the cordite pockets (who are on the revolving structure),
and thence sent up to the gunhouse through the hand-up scuttles.

14. The oil purifying and settling tank is fitted in the space which is directly
above the magazine or handing room.

Capabilities

15. The mounting 15 designed for an elevation of 45%. The extreme range,
correspond to 44° elevation, 1s 24,80 vards, with 112-1b. shell. Elevaiing is
by power and hand,

16. The mounting can train 145° either side of the centre line, Both training
engines are normally clutched in to their common training shaft, giving a rate of
training of 5° per second. One training engine can train t]gue turret alone, giving a
higher training speed of 7° per second, but better control is obtained if both engines
are clutched in, Hand traming, by handles in the working chamber, is also fitted,

17. The mounting as a whole is designed to be able to fire up to 8 rounds
per gun per minute under favourable conditions.  The shell and cordite hoists in the
fixed structore can supply 32 rounds per minute, 4.2, 16 rounds per minate from
each hoist of a pair,

18. On the revolving structure there is cne shell hoist to each gan, which will
deliver 10 rounds/minute, so that if one hoist breaks down, the other two can supply
all three guns at a reasonable rate. A rate of supply of 8 rounds per gun per minute
of cordite can be obtained through the cordite hand-up scuttles,

19. Hand ramming is employed and the breech is also hand-worked.
20-30.

SECTION 2.—GENERAL ARRANGEMENT

The Gunhouse. (Flates 2, 3 and 4.)

31. The gunhouse consists of a floor of §-inch N.C. plate {except in H.M. Ships

" Liverpool,” " Gloucester "' and "' Manchester,” in which 1§-inch “D " quality

te is used) on which is carried the shield forming the sides and roof of the gun-

wuse.  About 3 feet below the gmhmlse floor is the tumtable fioor, underneatl

the outside edge of which is belted the upper roller path, which rests on the rollers
of the live roller ring.

32. The trunnion brackets are built up from the floor of the gunhouse, and
in them the trunnions secured to the cradles of the guns are mounted,
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33, In the front of the turret, between the left and centre guns, is a cabinet
containing the local director sight, the training control position and training
receiver,

34, The shell hoists for the right and left guns come up on the inner side of
the gun about 4 feet forward of the trunnions. The hoist for the centre gun comes
up on the left of the gun (i.e., close to the hoist for the left gun) and rather farther
forward of the trunmons than at the other guns.

33. The centre gun is fitted as a right gun, and is mounted 2 feet & inches
to the rear of the other two guns to allow sufficient working space for the
guns’ crew,

36. The tops of the cordite hand-ups are about 10 feet in rear of the trunnicns,
the left and centre hand-ups being close together between these guns,

37. In the rear of each gun well is the rammer tank, which holds 25 gallons
of iresh water for the hand sponge and rammer.

38. There are two access doors in the rear of the turret behind the right and
left guns, each having a hole at the bottom and a chute attachment for disposal of
the cordite containers. The chute for the centre gun is fitted to the left of the
centre line of the turret, in the rear plate.

39. A vent plate is fitted in the rear plate on the centre line of the mounting.

40. At the rear of the turret, slightly to the right of the centre line, is the
0.0.T's position. This is provided with a periscope projecting through the roof
of the turret. At the 0.0.T's positicn also are fitted a turret training indicator,
a lever for working the cordite drenching system, the emergency stop-push for the
pump, an electro-megaphone and voicepipes to the local sight cabinet, working
chamber, and shell handing room. In rear of the periscope is a hole in the turret
roof, covered with a sliding deer which can be worked from inside the turret.
There is a platform in rear of the 0.0.T’s seat, and by standing on this the 0.0.T,
can look out of the hole in the turret roof.

41. In front of the 0.0.T's posiiion is the telephone standard, with a seat
for the operator. The standard carries telaupads to the T.8., a Gunnery Exchange
telephone and the direct telephone to the adjacent turret. No rangefinders, or
Ere I5‘~:i=:|::‘trl::nl instruments for local control, other than the local director sight, are

tted.

42, The elevating control positions and receivers are placed abreast the
trunnions of the guns, on the right at right and centre guns and on the Jeit at
the left gun, and are arranged so that the gunlayer can easily see the breech.

43. Tuhe lockers and racks are fitted close to the breech workers' positions.

44, Ready use shell racks and stewages for the sub-calibre gun and rammers,
are fitted on the sides of the gunhouse.

45, Access from the gonhouse to the working chamber is arranged by a
ladder leading down from a poszition between the left and centre guns.,
The Guns

46. The guns are 6-inch, B.L., Mark XXIII, and are of all-steel construetion,
| The weight of the projectile is 112 lb., and of the charge, 30 1b,

47, The guns can be elevated independently between 5° depression and 45°
elevation. The cradle can be locked at 5° elevation by a hand-operated locking bolt.

48. The gun can be loaded at any angle between 5° depression and 12}°
elevation, thiz being the limit of travel of the intermediate tray. At greater
elevations, the breech cannot be opened, as it will foul the gun weﬂ

48, The usnal air-blast arrangements are fitted.
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The Turntable Compartment

50. The elevating engines for the right and left guns are in the right and left
pockets of the turntable compartment.

51. The centre elevating engine and the right training engine are in the right
centre pocket, and the left training engine in the Jeft centre pocket. The training
worm and wormwheels are in the front of the compartment.

The Working Chamber. (Plates 2 and 3.)

52. The working chamber is immediately below the turntable compartment
floor, It contains the power unit on the right-hand side and the oil cooler on the
left forward side. The shell hoist engines (8] and the double il strainer are bolted
to the roof. The shell hoist and auxiliary shell hoist casings pass through into the
shell handing room. The hand gear for the shell hoists, and the hand traning gear,
15 situated in the working chamber,

53. The starter for the pump, and the switchboard, are fitted on the right and
left sides, and the cordite hand-up pockets project into the working chamber at |
the left and right rear. |

EBhell Handing Room

54. The lower sections of the shell hoists and auxibary shell hoists project
into the shell handing room. The lower buckets of the shell hoists are at the front,
and at the back are the air-bottles for the turret air blast, and the panel with the
air blast reducing valve. The reserve oil tank, oil drain tanks, and the gun well
drain tank, are mounted close to the air bottles.

55. The motor for the fixed structure shell hoist iz in the shell handing room.

56. At the rear of the shell handing room on the ring bulkhead about 3 feet
above the floor are six boxes containing the two batteries for the local control
circuits,

Elevating Arrangements

57. Each gun can be elevated independently by hand or power. Power

shionld be used for following large movements of the pointers, and for layving the

gun to lead and laying to the firing elevation. Hand elevating should normally be
used for following the director pointers when at the firing elevation.

58. The layer sits facing the gun abreast the trunnions, and inclined towards
the breech, except at the centre gun, where he is directly facing the breech, this
being necessary to allow him more working space. In front of the layer is the
director elevation receiver, belween the layer and the gun 1s the lever ;Eeratmg
the power elevating control valve, and the pedal of the hand-power clutch, This i
clutch is normally kept in the " Hand "' position by a spring embodied in the cluteh,
In order to use power, the gunlaver presses down on the pedal, thus nvmmﬂﬂ%
the spring and engaging the power drive. He can then work his power contro
lever as required.

§9. When elevating by power, elevation and depression control arrangements
are fitted which force the control lever into the central position when approaching
the lHmits of elevation or depression,

60. A separate depression control arrangement is fitted which comes into
action when depressing by hand.

Training Arrangements

81. The seating for the lower roller path is built on top of the ring bulkhead
surrounding the cordite gallery, the seating being machined when in place in the
ship. Resting on the lower roller path is the live roller ring containing 60 double
flanged rollers, and on this in turn rests the upper roller path which carries the
weight of the revolving structure,

. R i
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-~ 62, The training rack is bolted to the lower roller path, and it is inside the
ring bulkhead of the cordite gallery. Two training pinions, on opposite sides of
the turret, engage with the rack.

63. Both training pinions are driven by a common shaft through worm,
wormwheel and frictional gear. Either or both training engines can be chtched
to this shafi, but both cannot be unclutched simultaneously,

64. The hand training gear drives a sprocket wheel on the shait which can be
clutched in when required, the clutch being in the working chamber,

Ammunifion Supply
Magazines
65. The charges, in their cardboard containers, are withdrawn by hand from

the rectangular cases in the magazine and passed through vertical flashtight
revolving scuttles (two per magazine} into the lower handing room.

Handing Rooms

66. In the lower handing room the charges are fed, through vertical flashtight
revolving scuttles, info the bottom of a duplex endless chain hoist, which raises
them to the upper handing room, on a level with the working chamber. The
mator for the twin hoists is in the upper handing roea, and both hoists are operated
from this position by means of a clutch pedal. The two hoists revolve their scuttlos,
and deliver, independently when the doors in the lower handing room are closed,

67. The charges are canght, or Hpped out on to a table, in the upper handing
room, and from there are passed out gghand through an arched opening into the
cordite gallery. They are carried by hand round the gallery and passed to the
men stationed in the cordite pockets, who load them into the flashtight hand-up
scuttles. When the lower door of the hand-up scuttle is closed, the upper door in
the gunhouse will open, and the charge can be lifted out. When the upper door
is closed the lower door opens automatically.

Shell Rooms

68. The shell are lifted from the bins by hand, and placed on their bases on
portable dumping trays, from which they are shd into the vertical flashtight
revolving scuttles of a duplex endless chain hoist, which raises them direct to the
shell handing room. The hoists are driven by an electric motor in the shell handing
room, a clutch pedal in this position operating both hoists, Each hoist; however,
revolves its seuttle and delivers independently when the scuttle lever in the shell
room is placed horizontal.

89. At the top of the hoist the shell arrive in buckets which are tilted hori-
zontally, and the shell are rammed automatically out of the bucketsinto the circular
chuote. The chute slopes downwards from the buckets and forms a complete ring
round the bottom of the revolving structure.

70. Between the ends of the chute, just below the fixed hoist, is a short bye-
pass chute, by means of which shell from one of the fixed structure hoists can be
diverted down the other side of the ring chmte. This is necessary in order to
equalizge the supply of shell to the bottoms of the hoists in the revolving structure,
as the shortest route of supply to these latter hoists depends on the bearing of the

tarret, :

71. The shell are slid round the ring chute by hand (the slope of the ring
assists this) and up-ended opposite the bottoms of the hoists in the revolving
structure.

Shell Hoists in the Revolving Structure

72. The shell are placed base first on a sloping tray door, which is tilted by
hand to a vertical position, so closing the lower door of the hoist. If the tilr'mﬁ
bucket at the top of the haist is vertical, 1.2, the lever there has been put to " start,
the hoist will make one cycle, and on completion the top bucket will tilt hotizontal
and the lower door fall open again,
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73. When the shell arrive in the gunhouse they are pushed out of the tilting
bucket by hand into the intermediate tray.

Anxiliary Hoist

74. Two auxiliary hoists are fitted in each turret, These are plain tubes
between the gunhouse and shell handing room, and can be used either for shell or
cordite, hand whips being used for heisting to the gunhouse. The bottom end of
the tube is closed by a sliding door and the top end by Millers flaps.

Loading Arrangements in Gunhouse—Shell .

75, In rear of the tilting bucket and fixed tray at the top of the shell hoists
in the gunhotuge is an intermediate tray which can be moved up and down on curved
rails, the centre of curvature being the axis of the trunnions. This enables it to
receive a shell from the tilting bucket and fixed tray, and then deliver it to the
guon loading tray (which is pivoted on an arm on the cradle) at any position between
extreme depression and 124° elevation.

76. When empty, the intermediate tray is normally kept in line with the
fixed tray by a balance weight. When loaded, and the locking stop withdrawn by
hand, the tray falls either to the level of the gun loading tray, or to a stop corre-
sponding to 121° elevation, if the gun is at a greater elevation. en the
intermediate tray and gun leading tray come into hine with each other, the shell
automatically slides into the gun loading tray.  As the breech is opened the loading
tray is swung forward into line with the bore and the shell rammed home,

77. At the centre gun, an extra fixed tray is fitted between the tilting bucket
and the intermediate tray. The centre gun is set back relative to the wing guns,
but the tops of the shell hoists are in line, so0 that an extra length of fixed tray is
NEeCessary.

Cordite

78. The charge in its cardboard container is removed from the top of the
hand-up scuttle, the upper door being then closed by treading on the foot pedal,
this action opening the lower door at the same time, so that another charge can be
loaded from the cordite pocket. The lid of the container is removed and the charge
15 then tipped from 1ts case and loaded via the loading tray into the gun,

79. The empty case is ejected through the ports fitted in the rear doors of the
turret.

Loading Procedure
80. Loading procedure in the gunhouse is as follows —

81. As scon as the gun has fired, the gunlayer lays to a convenient elevation
for loading (5°~7%), if 1t is not already there ; the breech worker opens the breech,
inserts a fresh tube, and masks the vent by pushing over on the lock hand lever.

82, As the breech opens, the tray worker (5) slides back the guard, mingls
the tray into line with the bore and in the same motion partially enters the shell
into the chamber, The shell is rammed home by (3) and (4), The cordite number (6)
tips a charge from the container, which he is holding on his shoulder with the open
end covered by his hand, inte the hands of (5), who loads it over the fray ints the
gun. (3} then withdraws the tray, the breechworker closes the breech and the
gunlayer lays to the firing elevation.

~ B3. As soon as the loading tray is withdrawn, the intermediate tray, which
bg' that time should be reloaded with a shell, is released, and as it comes down
the shell slides into the loading tray.

Anti-Flash Arrangements

84. Each charge of cordite is stowed in its own flashproof cardboard case
inside the rectangular metal case in the magazine. It 15 not removed from the
cardboard container until reaching the gunhouse and immediately before oading
into the gun.

85. Both doors of the cordite hand-up scuttles in the gunhouse are flashtight,
so that the scuttle is flashproof whichever door ie closed.
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86. The shell hoist casings are flashproof and the lifting heads are a flashtight
fit in the hoists,

87. Thus the cordite gallery and shell handing room are flashproof from the
gunhouse and gun wells,

88. The lower cordite handing rooms are flashproof from the magazines,
charges being passed from one to the other by flashtight revolving scuttles. The
bottom of both shell and cordite hoists in the fixed structure are flashproof, as the
shell and charges are fed into the hoists by flashtight revolving scuttles. All the
fixed structure hoistz have an upper section of such a length as to ensure that at
least one of the lifting heads is a}:voays in it, and the lifting heads are a flashtight
fit in this section.

89. The cordite hoists can vent into the danger space, if a charge ignites in
the hoist.

80, Cordite drenching arrangements are described in Chapter 8, Section 5.
Turret Heating Arrangements

91. Eight electric convectors {radiators) are fitted in the revolving structure,
five distributed round the gunhouse and three in the working chamber, Of the

latter, one is close to the power pump, between the pumiand the right shell hoist,
and the other two close to the l!:c‘rltt-:-m of the right and left shell hoist,

92, In addition, a steam pipe is fitted in the fixed structure which makes a
complete circuit of the turret at the level of the working chamber,

Turret Ventilating Arrangements

93. Ventilation is provided by two fans at rear of gunhouse, which draw air
cither through loles in the rear shield (as in H.M. Ships * Newecastls" and
" Southampton ') or through holes in the floorplate, as in later cruisers,

94, A two-way inlet valve is provided in order that air may be drawn either
from outside the turret or from inside for circulating only.

Note—An alternative suction in the gunhouse is provided.
Sighting Arrangements

95. A local director sight is fitted in the cabinet between the left and centre
guns, The trainer trains the turret to keep his crosswires on, and the local director

layer lays his crosswire on, so transmitting elevation to the receivers at the guns.
Range and deflection are applied by the local R. and E. unit at the local director.

98. In director firing, the turret trainer follows the directar pointer in the
training receiver, while the elevation receivers at the guns are controlled by the
R. and E. unit at the director control tower or in the T.S,

97. The O.0.T, has a periscope for local control, but no other instruments.
A voicepipe is fitted between the 0.0.T. and the cabinet.

98. Two change-over switches are fitted for the director elevation and firing
circuits, and the fire control circuits. One of these is situated in the local cabinet
close io the trainer's position, and one at the 00T, position. These swiiches
have the following functions :—

Paosition, [ Switch to Drector. [ Switch to Quarters,

L

Near Turret Trainer | Firing Circuits  and) Coatrollsd ! Firing  Circuits  and) Controlied
Elsvation  Receiver by Main Elevation  Receiver > by Local

Red Pointers. Director, Red Fointers, Director.
Near 0.0.T. .. | Fire Gong—from T.5. Fire Ging—OFF.
| Gun Ready Lamps—to T.5. and | Gun Ready Lamps—to Local Cabinet
[ DT, A and 0.0.T,
{ Range for M.V, correc- Range for M.V, correc-
| tion in -Elevation pfrom T.S. tion. in  Elevation »0FF,
i Receivers, Receivers,
| supply from 1P, Main, Supply from Local Battery,
 Shipping Bub-Calibre Grns
88, The overhead ralls and lifting gess are being removed, and three tapped *

holes in the gunhouse roof to teko L-in. diameter eyeholts, provided in lien. The
stbondibee. guns are ahi Ly rosans of rope teckles hooked to the eyebolts ;
the eyehol holes are ded with preserving screws."

D120,
{This amerdinend smbodies 4. F.0. d568/43.)

s i (G. 8351/43.—A F.0. P35/d4.)
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CHAPTER II
Page 14, Paragraphs 121 and 122, Cancal and substitute s 110 e
The gutriluiﬁzlﬁ&:n;ﬂﬂ:’Eflérazrli f: li-b:l;"lj :'JE :.’.‘Iflt e
Inspection
recharisn desrano, e S s 1 e A R o P i, b

122, The * series” altep Which te gun must iC. 30101484 F.0. P 2rdus)
tl'na provisional limit for wear at 1 inch from C.R., at which the gofl 15 condemmed,
15 1+ 33 inches.

; Ituh-::, jacket, breech ring and breech bush,
posttions,

“ A" Tube
123. The “ A" tube extends from the seat of obturation to the muzzle, It
is slightly tapered externally, and has a deep shoulder immediately in front of the

shot seating, which engages with a corresponding shoulder on the interior of the
jacket. It is shaped internally to form the chamber and obturator seating.

Rifli
124, The “ A " tube is rifled on the polygroove system, having 36 grooves of
plain section, with a uniform right-handed twist of one turn in 30 calibres.

Jacket

125. The jacket extends for approximately two-thirds of the length of the
“ A " tube, on which it is shrunk. It is stepped internally to correspond with the
shoulder on the ** A" tube, and threaded internally to receive the breech bush.
The breech bush, in conjunction with the shoulder inside the jacket, secures the
“ A" tube in position longitudinally. Collars are formed on the exterior of the
jacket at the rear for securing the balance ring to the gun.

Breech Ring

126, The breech ring is formed with two lugs on one side to receive the breech
mechanism, It is threaded internally at its front end, and has two steps at the
rear, which engage with corresponding threads and steps on the exterior of

the jacket. Clinometer planes are prepared on both the upper and lower sides
of the breech ring.

Breach Bush

127. The breech bush is screwed into the jacket, securing screws being fitted
on the breech face to prevent the breech bush and breech ring from tuming, when
they are in position. The breech bush is prepared internally for the reception of
the breech screw.

Weight

128. The weight of the bare gun is 6 tons 14 cwt. 1 qr. 5 Ib, and with the
mechanism in position is 6 tons 18 cwt. 19 1b. The centre of gravity of the gun
unlvaded, but with mechanism in place, is 101-93 inches from the breech face,
and of the bare gun 104-88 inches from the breech face. -

129. Reference should be made to the range tables for weights of projectiles
and charges, and the corresponding muzzle velocities.

130-140,

ERrT oI ="z
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SECTION 2.—THE BREECH MECHANISM. (Plates 5, 6and7,)

General

141. The reference numbers used in the following description are those given
in the official schedule of component parts.  Certain parts are not interchangeable
between right and left guns, and the numbers of such parts have the suffix k or L
to indicate the fact. This is shown in Appendix I, which gives the official schedule,
but these suffixes are not used in the description of the mechanism.

142, The parts of the lock and box slide, for which there is no official schedule,
have been given arbitrary numbers over 100

143. The centre gun of the mounting has a right-hand breech mechanism,

44. The bﬁf{'nci al differences between the right and left breech mechanisms
are that the hand miechanism has :—

{i} A thicker carrier, involving a longer vent stalk.
(i) The half-cock push in the lower part of the carrier, instead of the upper.
iii} The lock and box slide mounted the other way up.
These differences can be seen by comparing Plates 5 and 6.

145, The breech mechanism ig of the Asbury type. The breech is closed by
a Welin breech screw (73], mounted on a carrier (1) in the nsual manner, A de Bange
obturating pad (83) =zeals the mowuth of the chamber., Tt has outer and inner rear

rings (IBD. Bl), a front ring (82) and a protecting disc (84). The vent at the front
face of the mushroom head is shaped so as to form a water baffle, so preventing
water from the sponge and rammer from choking the vent.

Actuating Gear. (Plates 5 and 7.)

146. A right-hand breech mechanism will be described. The breech is first
assumed to be closed.

147. It is not possible to start the movement of the B.M. lever (27), until
the catch, B.M. lever (21), is pressed down, bringing the toe (21A) clear of a catch
plate (22) on the carrier, behind which the toe engages when in the fully closed

position.

148. The breech cannot be opened unless the latch of the hanglire safety
mechanism is either tripped or zet to " Drill." Thizs mechanism is described below
under safety arrangements,

149. The breech screw is rotated through an angle of 30° by means of the
crank pin (mh which is part of the crankshaft (28).  The crankshaft is revolved
by the arm, B.M. lever (27), which is keyed to it. The crank pin (28A) fits into the
crosshead (58), which is made of brongze, and which slides in a cylindrical hole in
the breech screw in a direction parallel to the bore of the gun.

150. As the unscrewing part of the motion of the breech screw is completed,
the roller (77), revolving on an axis pin é’?ﬁ} secured to the breech screw, engages
in the cam, rotating breech screw, secured to the rear face of the gun, This causcs
the breech to commence the second part of its motion, 1.2, swinging out of the
gun. By the time the roller is clear of the cam, a toe (27A) on the lever BM.
engages in the control arc (98) and prevents the lever B.M. from rising, and
consequently the breech screw from revolving.

151. As the breech becomes fully open, the toe (27A) comes opposite a
cut-away portion of the control arc, and a spring (95) behind plunger (96) forces the
toe of the lever B.M. outwards and the lever itself slightly upwards. A flat on the
toe 12?&} takes behind a flat (93A) on the control arc and so the breech is held in
the fully open position,
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Carrier Hinge Pin. (Plates 5 and 6.)

152. The carrier swings on the hinge bolt (31). The hinge bolt revolves in
two-hinge bolt bushes (83) which are made of steel, and are secured in the carrer
by check screws (34}, These bushes have keys cut inside them which take in the
keyway on the hinge bolt.

158. The weight of the carrier is taken by the lower hinge bolt bush (33)
resting on the lower hinge lug bush (58). The hinge lug bushes (58) are screwed
into the lugs on the breech ring of the gun. They can be adjusted vertically up ot
down by screwing them round with a tommy bar, and they are locked in position
by a check screw (55) and a collar with split pin (56). The distance between the
holes for the check screw represents a vertical movement of 1/ inch of the
hinge lug bush,

Lock Actuating Gear. (Plates 5and 7.)

154. Keyed to the crankshaft (28} is the cam, actuating lock {]51; in which
engages a plunc%'er catch (68). This plunger is secured in the arm (65) of the lever,
hand, lock, and can be partially withdrawn to the rear by pressing in on the catch
lever (70) on the arm, thus lifting the cap (69) and the plunger catch (68) agains!
the catch plunger spring (71).

155. The arm (B5) is connected to the lock by the link, actuating lock (61)
#nd the slide, actuating lock (80) in which takes the lock guide bolt (101). Thus
the lock is moved to and fro to mask or unmask the vent, either by meane of the
lever, hand, lock, or by the action of the cam (15) when the crankshaft is revolved.

156, There are three grooves in the cam in which the catch plunger (68] may
travel, The left-hand groove is that in which it will travel if, with 111t€:ﬂ'2':h apen,
the vent has been masked by the hand lever, and the breech is then closed, i,
no movement is imparted to the lock.

158, The right-hand groove is that in which the plunger, catch (68) will
travel if, with the breech closed, the vent has been unmasked and the breech 15
then opened, i.e., no movement is imparted to the lock on opening the Lreech.

159, The groove in which the plunger normally travels when the breech is
opened, is the diagonal one between the other two.

160, The left-hand groove is shallower than the others, so that unless the
lever, catch {70) is pressed, so partly withdrawing the plunger, catch (68} the latter
will always travel in the diagonal groove when the cam (15) rotates as the breech is
opened, and so the vent will be unmasked. When the breech is closed, the
plunger (88) will again travel in the left-hand groove if the normal procedure of
masking the vent by the lever, hand, lock (63), while the breech is open has been
carried out. If the vent is left unmasked and the breech is then cloged, the plinger
catch (88) will travel in the right-hand groove. A short straight groove connects
the ends of the right and left-hand grooves, and it is in this that the é\llmger catch
(68) travels when the vent is masked or unmasked by the lock hand lever alone.

161. The needle (102) of the lock is fitted with a spring (108) which tends
always to press it inwards towards the vent axial. Secured to the needle is a with-
drawing sleeve (104), which is actuated by an elbow lever {105) eswuted on the box
slide. ¢ other arm of this lever (105) can only be actuated by a toe on the
retracting bar (5), which in turn is worked by the lever actuating retracting bar (2)
pivoted on its axis pin (14). The retracting bar (5) has a spring (8) tending to keep
it over to the right.

162, The movement of the lever actuating retracting bar (2} is governed by
two factors. Firstly, it can be moved over by the safety stop (10) (generally known
as the half-cock push). To do this the safety stop is pushed in and twisted, being
held in this position by a guide serew (13) working in a groove, On releasing the
safety stop, a spring (11) helps to return 1t to the Out position. Secondly, it can
be moved uveery the cam actuating lock (15), the left-hand side of which bears
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against 4 roller (4) on the lever actuating retracting bar {2}, On the left side of the
cam is a recess (13A) which only comes into line with the roller (4) when the bresch
is fully closed. Hence, unless the breech is fully closed, the retracting bar (5) is
pushed over to the lelt and the needle is withdrawn from contact with the tube.

163. The distance that the needle is withdrawn, by means of the retracting
bar, is sufficient to allow the lugs on the withdrawing sleeve (104) to clear the raised
cams (106) on the lock, which hold the sleeve and needle to the rear while the lock
is being moved over to unmask the vent. But until the sleeve is clear of these cams
the lock cannot be moved over ; hence, with the breech closed, it is impossible to
unmask the vent by means of the lock hand lever unless the sleeve is withdrawn
first, and this can only be done by pushing in on the safety stop (10) or by partially
opening the breech,

Airhlast Cam

164, The cam (35) which operates the air blast admission walve is secured
to the upper end of the h{nge bolt by a fixing screw (37) and belleville washers (36),
and is prevented {from turning by serrations. It has indicating marks to show its
normal assembly position for a right and left gun, but it can be adjusted as required.

Safety Arrangements. (Plates 8 and 7.)

165. (1} When the breech has been closed, it cannot be reopened until ihe
gun has recoiled.

This is effected by means of the hangfire safety mechanism (Plate 6). This
consists of a pendulum weight, called the hangfire latch (51) hanging ona pivot ona
bracket (43) secured to the carrier. When the breech is fully closed, a corner (514)
on the hangfire latch takes in a corresponding niche {Z’ﬂ(ﬂ] in the boss of the
B .M. lever, and prevents it being moved to open the breech,

As the gun recoils, the hangfire latch lags behind, due to inertia, and so revolves
about its axis. Thiftiﬁum the pawl {52) down until a step (52A) takes behind a
corresponding stop (43A) on the bracket (43), the pawl being forced into this position
by a spring and plunger (45). With the pawlin this position, the hangfive Litch (51)
is h\ig forward, so freeing (51A) from the B.M. lever and allowing the latter to be
moved,

As the breech is opened, the enlarfd part {27C) on the boss of the BM. lever
forces in on pawl (52) so disengaging the step (52A) from (43A), and allowing the
hangfire latch to fall, assisted by the spring plunger (45) until its corner (51A)
bears against the boss of the B.M. lever. As the breech is closed, (51A) will again
engage in (27B), so locking the B.M, lever as before, If the gun does not recoil,
(& E?Pwﬂ.l not disengage from (27B) and the breech cannot be opened.

For drill purposes, the hangfire latch (51) can be pushed forward and held in
that position the retainer, hangfire latch (383), whicl?is put over to the position
marked “ DRILL * for the purpose,

1668. (2} Gun cannot fire unless the breech is fully closed.

Contact between the tube and the needle {102) of the lock is not made till the
breech screw is fully closed, and is broken again before the breech beging to unscrew,

The first movement of the crankshaft withdraws the needle (102) by forcing
roller (4) out of the recess (153A) on the side of the cam (15). While this is taking
Plaoe, the crank pin is passing over the dead centre (this is commonly called the
‘idle movement ") and therefore the breech does not begin to unscrew until
contact has been broken. Similarly, until the final movement of closing the breech,
roller {4) cannot get back into the notch (15A) and so allow the needle to make
contact with the tube.

A safety cam (74) is also fitted to the rear face of the breech screw, engaging

‘with a toe on the retracting bar (5). This cam prevents the retracting bar from

moving over to the position where the needle makes contact, until the breech screw
has been rotated to the locked position.

(C26878) ¢
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An additional safeguard is provided by the breech safety contacts, which also
incorporate the change-over switch for the main and auxiliary firing circuits.
(Only the holes (122} for these contacts are shown in Plate 5.)

{3) The breech cannot unscrew due to firing, or any forces other than these
exerted by the B.M. lever, if the latter is fully closed,

When the breech is fully closed, the crank pin (28A) iz on the near side of its
dead centre, and the breech screw will not begin to revolve until the pin is the
same distance past on the-far side. Consequently, any force iending to revolve
the breech screw on firing, must, if the B.M. lever is fully closed, tend to close it
still further,

Interchangeability of Mechanisms

187. Breech mechanisms are not as a whole interchangeable between right
and left guns. Due to the fact that both the breech screws are right-handed,
whilst the final movement of the B.M. lever is upwards in both cases, the movements
of the crank, breech screw, etc., are different relative to the carrier; thos the
majority of important parts are not interchangeable, though many of the small
parts are.

168, The schedule of component parts given in Appendix I shows which parts
are interchangeable and which are not. The letter R against the number of a part
indicates that the part is different for right and left guns, whereas the inter-
changeable parts have plain numbers.

169. The breech bushes in the guns are identical and therelore the guns
themselves are interchangeable.

Stripping
170. The most convenient sequence of siripping the breech mechanism is as
follows (—
Remove lock and box slide.
Open the breech.
Unscrew vent axial nut (87), and remove the vent axial (85) sleeve (86),
and rebommd spring (88).
Close the breech.
Unscrew hinge bolt nut {32) and remove loading tray safety cam (57).
Remove the control arc (93).
l(_}[pen the breech.
puse the B.M. lever.
Hemove the split ii[n and unscrew the crankshaft nut (28),
Withdraw the B.M. lever. Care is necessary in getting it past the
hangfire latch gear, but it is not necessary to remove ths,
Unsecrew the nut (18], securing the lock hand lever.
Remowve the lock hand lever guide (12} and the lever (85) complete
with plunger.
Wote the position of the adjustable bolt (62) and remove it,
Remove the link actuating lock {61) and the slide actuating lock (60).

Remove the bolt (30) securing the crankshaft br_'ﬂrinﬁ.
Revolve the breech serew through a small angle HIl the crank pin is

on its dead centre.
Withdraw the crankshaft (28), crankshaft bearing (42) and cam
actuating lock (15) complete as one unit,
Remove the breech screw (73).
Withdraw the hinge bolt (31) and airblast cam (35) as a unit,
.Ease off the upper adjustable hinge Iug bush (58) about half a tum.
Remove the carrier.
Ii the lower adjustable hinge lug bush is to be removed, first note
carefully its position,
Note.—The weight of the breech screw is approximately 1 cwt.
The weight of the carrier is 11 cwt.
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Assembling Breech Mechanisms

171, The sequence is the reverse of that for stripping.

172. As socn as the carrier is in position, tighten up the upper adjustable
hinge lug bush (58) as much as ible, at the same time partially taking the
weight of the carrier, as this will facilitate insertion of the hinge bolt. When the
hm%le bolt is in position, ease off the upper bush to the nearest position for insertion
of the check screw (55).

173. The only parts that can possibly be assembled wrongly are the guide {12)
for the lock hand lever, and the cam actuating lock (15). nﬁ‘he guide should be
assembled so as to give the lock hand lever the longest travel. If serewed in position
the wnimg way round, the lever will have insufficient travel to operate the lock
correctly.

174. The cam actuating lock must be assembled on the crankshaft so that the
notch (15A), in which roller (4) rests, is facing the crank pin.

175-180.

SECTION 8—THE BOX SLIDE
181, A box slide, Z, Mark I, and a lock, electric, E.K,, Mark I, are provided,

No arrangements are fitted for percussion firing. Both lock and box slide are
interchangeable between right and left guns.

The Box Slide. (Flate 7.)

182, The body (107) of the box slide is secured to the vent axial (83) by
Fritpprpser—| b thie

interrupted threads, ang js prevented from turning by the
catch retaining box slidé}Which is secured to the carrier,

183. The box slide has in it two vertical axis pins (108) and (108). The lever
withdrawing sleeve (105) is pivoted on axis (108} and the extractor (1 10) on pin {109}

184-190.

SECTION 4—THE LOCK

191. The body of the lock (111) shides horzontally in the box slide being
moved by the lock guide bolt (101) which passes threugh the lock. Screwed inte
ihe body 1= the bush (112}, within which are the needle (102), insulating bush (113),

insulating washer (114), shding bush (115) and Hpﬁnﬁ (108}, The withdrawing
&

sleeve (104) is secured to the needle by nuts. Fivoted on the lock body are the
tumblers (118), which cause the final movement of the extractor.

Operation

° 192 The withdrawing sleeve (104) is moved to the rear hy the spring
lunger (117), which in tum is worked Dy the lever operating sleeve (105) as the
tter is moved by the retracting bar (5). This movement is sufficient to clear the

horns of the withdrawing sleeve (104) from the cams (106}, The lock 13 moved over

to mask or unmask the vent by the lock guide bolt (101), which takes in the slide

actuating Jock (80). The operation of the retracting bar, and slide actuating lock,

has already been described under “ Lock Actuating Gear.”

(C26878) c2
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Extraction

193. As the lock moves over, two bevelled faces (118) on the lock bush take
against two corresponding faces (119} on the extractor, providing a gradual primary
extracting movement, As the lock is moved further over, the faces [120] of the
tumblers take against mrl‘espcnﬂi]:lgFiﬂEﬂ (121) on the extractor and give it a sharp
movement which EEEttS the tube, Final movement of the lock takes the faces of
the tumbler past clear of the toes. (View 2

Masking the Vent

194. When a tube is inserted, it presses the extractor in with it, and the
toes {121) press the tumbler over so that the tube can enter till the extractor is in
the primary extraction position. _As the lock is moved over to mask the vent, an
inclined surface (112A) on the lock bush pushes the tube and extractor right home.
Just before the vent is fully masked, the inclined surface on each tumbler meets a
corresponding surface on the extractor (1104) which returns the tumblers to their
previous position.

195. When the vent is fully masked, and the breech fully closed, the nesdle
moves forward under the action of its spring and makes contact with the tube.

195200,




21
CHAPTER III
SECTION 1.—THE CRADLE. (Plates 8and®.)

201. The gun iz carried in a cradle (1) of cast steel into which the two trunnion
pins {2 and 24) of forged steel are screwed and shrunk, One pin (24) is made with
a projection, by which pressure for air blast is taken from the trunnion bracket to
the cradle.

202, Secured to the bottom of the cradle, b:f fitted bolts, is the elevating
arc (3) which is machined from a forged billet of nickel steel, A separate are (11)
is fitted for working the black pointers of the director elevation receiver.

208. A hand locking bolt (68) is mounted on the trunndon bracket, 1t takes
into a socket on the cradle and locks the cradle at 5° elevation,

204, Five Imanganese bronze ringz (10) are riveted into either end of the
cradle, and it is on these that the gun bears during recoil and run-out, Stauffer
grease lubricators are fitted to force prease in between these rings and the gun,

205. The balance ring (4) is secured rigidly to the gun, and carries the recoil
eylinder (6) and the controlling plunger (7).

208, The piston rod of the recoil cylinder is secured to a lug on the cradle
by nuts (33). In the top of the balance ring is a small filling tank f-i

207. The run-out cylinder (recuperator) (54) is secured to the cradle. The
run-out ram (55) is secured to the balance ring by two rods (58) and a crosshead (57).

208. Mounted on the cradle in connection with the run-ont cylinder are the
charging connection and wvalve (80), pressure gauge (61), intensifier (62), and
intensifier charging pump (64).

209. Air blast is led from the trunnion bracket into the trunnion (24} through
its extension, and thence to the eradle sliding (9), outside which is the m&uﬂmg
sliding pipe (8) secured in the balance ring. El.’gfsnce the air is led to the air blast
admission valve on the carrier,

210. The loading tray (89) swings on an arm (70) pivoted on the loading
arm (71). The latter is bolted to the cradle, in a fitted socket, by four belts {'?4]

211. The recoiling portion 113] of the interceptor is secured to the balance
ring. The non-recoiling portion (14) is hinged on a bar (15) secured to the cradle
by a bolt (16). The bar slides in a groove on the balance ring.

The Balance Ring. (Plate 9.)

212. The balance ring is secured round the breech end of the gun, and is
fitted to allow the trunnions to be placed close to the breech end. This simplifies
design as a whole in a mounting capable of 45% elevation.

213. Each gun and cradle, with all weights, including recoil liquid, etc,, in
place, or al.'l:-wefu for, is carefully balanced about the trunnions, and lead is added
to the balance ring as requisite for this purpose.

214, The balance ring is made in two halves fitted round the breech end of
the gun and secured by 12 horizontal bolts.

215. Collars (5) on the gun engage in corresponding recesses in the balance
ring, and two longitudinal keys pass through these collars and prevent the gun
tuming in the ring. The run-out cylinder, which is secured to the cradle, works in
a recess in the balance ring. Flats are machined on either side of the run-out
cylinder, and two bronze bearing plates are secured in the balance ring, and take

(C26878) ¢
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against. these flats. Thus the balance ring, and hence the gun, is prevented from
turning in the cradle on firing. The recoil piston rod is made a loose fit in the lug

on the cradle to which it is secured, so allowing for the wear of the bearing rings
in the cradle, and for the tendency of the gun to twist, without the strain being
taken by the sides of the piston rod against the recoil cylinder glands,

Splinter Protection Plate. (Plate 8.)

216. The splinter protection plate (17), made in two halves, is sécured to a
bush (18} bolted on to the front end of the cradle, and to two supporting pieces (19)
above and below the cradle. The plate is of semi-circular section and concentric
with the trunnicns. Bearing on the plates are leather strips (20, whose degree of
tightness is adjustable by bolts (21). This renders the gunhouse blast proof and
practically waterproof.
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SECTION 2—THE TRUNNIONS, (Plr*-9)

228, The weight of the gun and cradle is taken by the trunnion pins in their
bearings, which are supported on trunnion brackets built up from the floor of the
gunhouse,

227. The trunnion bearings are in two parts, the part neatest the gun being

a plain gonmetal bearing, and the outer part a roller bearing. The gunmetal

bearing is supported directly on the trunnion bracket, and is held in place by the

trunnion cap (25). The roller bearing (26) is su ted by a steel segment (27),

which can move up and down through a limited distance in the trunmion bracket.

This segment is mounted on wedge-pieces (28) and Belleville spring washers {24},
which are supported in the trunnion bracket.

. Thre the u r wedge-piece sses a screwed adjusting bolt, which

is ﬁtﬁaﬁda with aﬁ%-beumpgeat the %roﬁt end. When this bolt islmtaliged, the upper

-piece is moved across the lower w piece, and causes the steel segment
and the roller bearing to move up or dewn in the vertical plane,

229, The wedge-pieces of the trunnicon bearing are adjusted in the erecting
shop, and marked, so that 90 per cent. of the weight of the gun and cradle is taken
by the roller bearings and Belleville spring washers, thus keeping the elevating |
effort low. When the gun is fired, however, the additional pressure set up com-
presses the Belleville spring washers, and the majority of the load is then taken on
the greater area of the plain gunmetal bearings.

230. The adjusting bolt is prevented from slacking back by a.kr;ep plate
bolted to the trunnion ket.

231. The trunnion bracket bearingls are lubricated hy two Stauffer grease
cups, which force grease through channel ways in the gunmetal bearings,

232-235.
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SECTION 3—RECOIL ARRANGEMENTS, (Plate 9.)

236. The energy of the recoil of the gun is absorbed mainly by the recoil
cyﬁnﬂer and piston, but partly also by the compression of the air in the run-out
eylinder.

297. The recoil evlinder is rigidly secured in the underside of the halance ting
by a shoulder at the rear end and a nut (30) at the front end. Within the cylinder
is ;]ht}slénl]nw piston rod and piston (31), inte which is screwed the throttling
bush (32).

038 The front end of the piston rod is secured by nuts (33} to a lng on the
cradle (34). It is not a close fit in the lug, and this permits the rod to © drop "
the very small amount required to allow lor ™ drop " of the gun, due to wear in
the bearing rings in the cradle.

239, The control plunger (7) fits inside the hollow piston rod, and is secured
at the rear end to the cylinder closing plug (50), and therefore moves in recoi]
with the gun.

Action during Reeoil
240. When the gun recoils, the recoil cylinder and control plunger are carried
ta the rear with the gun, the piston and piston rod remaining fixed.

241. As the cylinder travels to the rear, the liguid in it is forcad throngh the
gﬂﬂs'{:':lﬁ} in the I?ismn' and through the annular space (32A) between the throtthing
sh (32) and the contrel plunger (7). to the rear of the cylinder, This annular
space becomes gradually smaller during the recoil because the control plunger is
tapered, having its maximum diameter at the front end. The shape of the taper
iz designed to effect an approximately uniform retardation throughout the recoil
and to govern the length of recoil

242 The pressuté set up in the cylinder also forces a certain amount of liquid
into the S]iace etween the piston rod and the control plunger. The front end of
the control plunger is fitted with a sleeve non-return valve (36), the travel of which
is limited by the fixed control valve (37) and the washer (38).

243. During recoil, the sleeve valve is forced by the pressure of liquid towards
the front, thus allowing liquid to pass through the ports (39) into the increasing
space (40) which, at the end of recail, will be completely filled.

Action during Run-out
244. On completion of recoil, the Eus is returned to the firing position by the
=L

pressure of the air in the run-out cylin

245, The speed of run-out is governed by the control groove {41}, which is
cut in the inside wall of the piston rod. This groove is of varying cross-sectional
area and is largest at the rear end, gradually diminishing in depth towards the
front. :

248, When the run-out commences, the control plunger begins to travel to
the front with the recoil cylinder. Sufficient pressure is now set up in the space (40)
to force the sleeve valve (36) hard over to the rear, thus completely closin
port (39). The only passage now available for the escape of liquid from the space {4@%
is over the sleeve valve and through the gradually dimimshing groove {?13]. This

ve is of sufficient depth to allow the gun to run out quickly. Just as the gua
reaches the fully run-out position the groove (41) terminates, thus stopping the
escape of liquid from the space (40) bringinz the gun gently to rest. Liquid
can pass from left to right of the recoil piston through tﬁe annular space (J24)
during the run-out, but this flow takes no part in the run-out control.

247.
(C26878) cd
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248, Owing to the varying volume of the liquid spaces during recoil and run-
out, the total quantity of m required in the system alters. A filling tank (42)
sitnated in the top of the balance ring, allows liquid to enter the nqn—gcressurq end
of the recoil cylinder, as requisite, through a pipe (44). The tank is fitted with a
filling plug (43, Plate 8), and the lid of the tank can be removed when it is desired
to clean out the inside. A drain plug (45) is fitted at the bottom rear end of the
recoil eylinder. Two air plugs 1_415 and 47) are fitted at the top front end of the
cylinder and piston ,jéntma v, to remove all air when flling the system.

An instruction plate is fitted near the filling tank, giving ipstructions for filling
the recoil system. i c M% g w& - o O/,

a3 A ex22) P rp iy,
Construction of the Glands in the Recoil Cylinder

249, The front end of the recoil cylinder s sealed by a “ U " leather (48)
and cotton packing (49). Pressure reaches the “ U " Jeather through channels
during recoil, and expands it round the neck of the piston rod.

250. The rear end of the cylinder is closed by a plug (50), which is foreed home

on to a copper ring (51) by a nut (52) which screws into the cylinder, The section
of the copper ring is such that it is expanded readily by the pressure of the plug,
thus ensuring an effective seal,

251. The control plunger is entered into the evlinder closing plog from the
front end and is secured by a nut and split pin. The joint is sealed by a white
metal ri (53) between a collar on the plunger and a recessed seating on the
cyllnderlﬁosmg plug,

252, A stop bracket is fitted on the cradle just clear of the run-out cross-
head when the gun is in the fully run-out position, TIts object is to allow the recoil
Ejylinder gland to be repacked without releasing the pressure in the run-out eylinder.

his can be done by easing back the nuts on the forward side of the run-out cross-
head, and slightly elevating the gun. The gun will then run back under its own
weight, the recuperator ram being retained in position by the stop bracket (73).
The tie rods are long encugh to allow the gun to be run back as far as is necessary
for the glands at the front end of the rcmﬁucylinder to be repacked.

253. When run back, the gun will be out of balance, and as hoth hand and
power elevating work through similar friction clutches, it is imgrubahle that the
gun can be depressed to run it out. Tt must therefore be hauled out by screwing
up the nuts on the tie rods.

254260,

SECTION 4—RUN-OUT ARRANGEMENTS

251. The pun is Tun out by compressed air, and the arrangement of the run-out
cylinder iz shown on Plate 8.

262, The ron-out cylinder (54) is rigidly secured to the cradle above the gun
and does not move when the gon recoils or runs out. Within the cylinder works
a hollow ram (55), secured to the crosshead (57) by a nut (56). The crosshead 15
connected to the balance ring on the gun by two tie rods (58) and thus the movement
of the gun during recoil is imparted to the hollow ram. A machined surface (12 1s
provided on the top of the cradle, acting as a guide for the crosshead.

263. The run-out cylinder is connected by a Eipe {59) to the intensifier (B2).
A pressure gauge (61) is fitted in the pipe with a stop valve on either side.
A gingh?]nnntﬂtion (60) s fitted in the pipe close to the point of entry into the
ron-out cylinder, so that the cylinder can be charged through a flexible Tose from
a connection at the base of the trunnion bracket. The pressure in the run-out
cylinder should be 1,000 lb. /square inch,
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Action of Run-Out cylinder

264. When the gun recoils, the ram is carried to the rear into the run-out
cylinder, further compressing the air therein. This increase of pressure assists to
bring the gun to rest. When the recoil of the gun is overcome, the air pressure in
the run-out cylinder asserts itself and forces the ram to the front, and returning
the gun back to the firing position,

285, The gland of the run-out cylinder is formed by two * U leathers (63),
between which oil is forced, at a greater pressure than the air in the cylinder, by
the intensifier (62), which is connected direct to the end of the run-out cylinder,
Outside the ** U " leather gland is another gland of cotton packing.

The Intensifier

266. The object of the intensifier is to ensure that the pressure of H]:.I' inzide
the run-out cylinder is always maintained, by preventing any leakage of air round
the run-out ram,

267. The intensifier (62) consists of a cylinder within which works a piston.
The run-out cylinder is connected by an air-pipe to the rear side of this piston,
which is therefore always subjected to the existing air pressure in the cylinder.
The front end of the intensifier ig filled with liguid and connected by a pipe to the
run-out cylinder gland, between the “ U " leathers.

268. The piston is fitted with a piston rod which projects through the front
end of the intensifier, the joint being kept tight by a gland.

269. The efiective area on the air side of the piston is therefore greater than
that on the liquid side by the amount of the area of the piston rod. The pressure
of the liquid is consequently greater than the air pressure in the run-out cylinder,
and therefore the “ U " leathers are forced against the run-out ram by a pressure
greater than that of the air in the run-out cylinder, which is tr{ing to escape. An
indicator is fitted in the piston rod whereby the amount of liquid remainingin
the intensifier can be checked.

270. The liquid used for the intensifier consists of a mixture of one part potash
soft soap, Grade I, to two parts heavy torpoyl.

Intensifier Charging Pump

271. The liquid of the intensifier can be recharged by a small hand-worked
pump (64) mounted on the cradle and connected to the intensifier through a pipe (65)
and a stop valve (66). The pump handle is normally unshipped and stowed in a
position on the trunnion bracket.

Arrangements for Charging Intensifier in Mountings for HM. BShips
1] M}I (1] ﬁlmwj!! (17 Binmhm.?'l & mml‘? i1 M'!‘!
and ** Manchester.”” (5eeinset on Plate 8.)

272. The liguid end of the intensifier is charged by a hand pump [1?5] mounted
on the cradle and connected to the intensifier throu a stop wvalve (77} and

pipe (76). The portable ratchet handle (78) can normally be lifted off and stowed
in clips on the structure supporting the trunnion bracket.

273. The dome shaped cap (79) can be unscrewed to enable the pump to be
filled by hand with the torpoylsoft soap mixture.

Breast Shore

274. A breast shore (72) is supplied which can be shipped between the run-out
crosshead and that part of the cradle in which the run-out cylinder is fitted, This
keeps the Fun fully out if it is required to release the pressure in the run-out cylinder
temporarily for any reason, such as repacking a gi_land. It is naturally imperative
that the breast shore should be removed before firing.

275-280. | i
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CHAPTER IV

SECTION 1.—THE POWER SYSTEM
PRESSURE SIDE. (Plate 10.)

281. Hydraulic power for laying, training, and shell supply, is provided by a
variable swash-plate pump in the working chamber. Special mineral oil is the
pressure medium used.

282, The Fump-r which is driven by a 103-h.p. electric motor, draws its suction
throngh a duplex strainer from the make-up feed tank, which is on the turntable
floor. It delivers pressure to a stack in the working chamber, from which there
is a separate stop valve and pressure pipe to each of the seven control valves,

283. There is a pressure gauge at the stack, and another in the gunhouse,
There are eight motors requiring hydraulic power, i.e., three for shell hoists, three
for elevating, and two for training, but one control valve controls both training
engines.

284. A locked drain cock is provided at the bottom of the main suction pipe
(Seze Plate 11 and description thereof.)

285. Exhaust pipes from the control valves of the elevating engines, and the
shell hoist engines are led down to N.R.Vs. on the exhaust manifold in the working
chamber, and thence to the cooler bye- valve. The exhaust pipe from the
control valve of the training engine is 1{:\{ down to a N.R.Y. in the turntable, and
thence to a connection on the pipe joining the exhaust manifold to the cooler bye-
pass valve. The normal course of the oil, then, is through the cooler and back to
the I:nake—up feed tank, and it may also be bye-passed direct to the make-up feed
tank.

286. A pressure gauge is fitted to the exhaust manifold. In the pipe between
the exhaust manifold and the cooler bye-pass valve there iz a reliefl valve—loaded
to 50 lb./square inch, which allows any excess pressure to escape direct to the
make-up feed tank without passing through the cooler,

287. On the platform in the shell handing room, there is a reserve feed tank
of 38 gallons capacity, from which a sami-mta,r:izlpump can deliver oil to the make-up
feed tank. This reserve tank is filled through a portable funpel and a pipe, the
latter being situated beneath a screwed plug fitting flush in the gunhouse fioor,

288-300,

SECTION 2—0OIL COOLING SYSTEM. (Plate 13)

301. A Serck oil cooler is fitted in the working chamber and the exhaust oil
can be passed through it before being returned to the make-up feed tank,

302. The cooler consists of a cylindrical main casing with top and bottom
casings, the top casing being divided longitudinally. Salt water from a pump on
the fixed structure comes into one side of the top casing, passes down through
tubes in the main casing, through the bottom casing, and up through tubes to the
outlet pipe on the other side of the top casing.

303. Oil from the exhaust system enters at the bottom of the main casing,
passes round the outside of the water-cooled tubes—its age being lengthened
by baffles—and emerges at the top of the main casing. ﬁ::scaﬂng joint rings are
made of oil-resisting rubber.

304. Pressure gauges are fitted to the cooler to show the inlet and ontlet
pressures of the oil, and also the inlet and outlet pressures of the salt water.

205. Thermometers are fitted to show oil inlet and outlet temperatures, and
salt water inlet and outlet temperatures.
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Qil Circulation System for Power Pump. (Plate 13.)

306. An oil circulating pump (Maleolm-Feuerheerd) is fitted for the lubrication
and cooling of the pressure pump. It is driven by gearing off the pressure pump, and
draws its suction E‘Dﬂl the top of the pressure pump casing, thus ensuring that the
latter is kept full. It delivers the oil to the exhaust manifold. The 511pp1£ of fresh
oil to the pump casing is by gravity from the make-gg feed tank, through a sluice
valve and duplex strainer. A switch cock is fitted on the suction side of the
circulating pump, so that in the event of this pump being out of action, pump
casing circulation can be obtained on the thermo-syphonic principle, by switching
the cock over.

Drain System from the Hydraulic Engines, (Plate 11.)

307. The hydraulic engines are lubricated internally by seepage of il from
the pressure side. To prevent pressure accumulating in the casings, a drain piﬁe
is fitted to each engine which allows surplus oil to escape. On the LH. side the
drain pipes from the elevating, shell hoist and training engines are joined up into
ane pipe ; on the R.H. side the drain pipes from the R.H. and centre elevating,
shell hoist and training engines are also joined up into one pipe and these two
pipes unite with the drain pipe from the centre shell hoist engine at the side of the
make-up feed tank. The combined drain is then led into the make-up feed tank
above the working oil level, This drain system is a closed system throughout.

Air Cock Drain System. (Plate 11.)

308. There are 18 air cocks in the revolving structure, one on each pressure
and exhaust pipe from each elevating control valve to its elevating engine (1)
(Total, 8), one at the highest practical point of the pressure line to each shell hoist
control valve (2) (Total, 3}, one on each sure and exhaust pipe between the
training control valve and training engine {]};-‘];E[E'Imta]. 2}, one on the control cylinder
of the pump (4), three near the top of the Serck oil cocler, for the oil outlet and water
inlet and outlet (5), one on the highest point of the main pressure supply pipe from
the pump to the pressure stack (6), and two for the 3-75-inch bore Duplex Strainer
on the underside of the make-up feed tank which drain into the save-all under the
strainer {7); the cock on the underside of the save-all enables it to be emptied
by hand. In addition, there are save-alls beneath all the contral valves, and a
drain cock on the bottom of the main suetion pipe from the make-up feed tank to
the pumps, all of which drain into one or other of the funnels. The drain cock on
the main suction pige is fitted for emptying this pipe and the strainer, when it is
desired to remove the pump (or its rotary valve) for overhauling purposes.

309, With the exception of the drains from the Serck oil cooler and the
3-75-inch bore Duplex Strainer, all the drains lead into covered funnels (there

being holes cut to suit in the covers ta allow for admittance of pipes) and thence
through non-return valves into the oil drain tank on the platform in the shell
handing room ; this tank has an air vent pipe leading up to the underside of
the gunhouse floor.

310, A semi-rotary hand-pump, conveniently situated, sucks the oil from the
bottom of the tank and discharges it to the 2-inch bore flexible hose connection
for the purifier system on the underside of the working chamber fioor, whence it

may be led, by connecting the flexible hiose, to the settling tank (see Plate 12),

311. The drains from the air cocks, as well as the drain cocks, on the Serck
oil cooler lead into their respective save-alls for oil or water. These are situated
under the cooler, and have to be emptied by hand.

312, There is also a cock on the underside of the reserve oil tank to enable
thiz tank to be drained.

813, An open drain on the casing of the control cylinder allows seepage of
gi']a from the piston to escape to the pump bedplate, which is fitted with a plug for
ining. -
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0il Purifying System. (Plate 12))

214, Twuysystmns are fitted, one serving ' A " and “ B " turrets and the other
i K “and "Y" turrets, each consisting of a 90-gallon settling tank and a
** Vickcen " centrifugal oil separator of 50 gallons per hour capacity. The forward
sEstem is situated in the space above “ A" magazine and the after one in “ Y "
shell handing room.

315. A 1:9-inch bore drain from the make-up feed tank leads through stop
valves (1) and (2) to a flexible hose connection beneath the working chamber floor.
Thence, a flexible hose is connected to the corresponding connection with s
valve (3) on the fixed structure in the shell handing room. The latter pipe lﬂ
through valve (4) to the settling tank.

316. The separator is fed by gravity from the settling tank, and a gear
pump (5), incorporated in the separator, delivers the clean oil back through a
-75-inch bore pipe and stop valves (6) and (7), through a flexible hose in the shell
handing room, to stop valve (8} on the revolving structure, and thence to the top
of the make-up feed tank, '

317. Funnel (9), situated at the top of the settling tank, is for the reception
of any waste cil, whilst stop valve (10), situated on the drain connection beneath
the working chamber floor, receives the discharge from the air cock drain tank.
{See Plate 11.)

318-320.

SECTION 3—THE POWER UNIT.
(Plate 14.)

General Arrangement

321. One power pump is installed in the centre of the working chamber for
supplying hydraulic (oil) pressure to the machinery in the revolving structure,

322, The pump, which is of the usual variable delivery swashplate type, is
driven through a flexible coupling (1) by a 103-B.H.P. electric motor at a constant
speed of 300 revs./min. and is capable of delivering 36,000 cub. in./min.

323, It is mounted on a common bedplate with the motor. The unit provides
sufficient power to work simultaneously three shell hoists, three elevating engines
at full speed and both training engines at half-speed.

324. The pump consists of a steel casing (2), the left-hand end of which is
open. At this end are fitted the cast iron cylinder casing (3), the rotary valve (4
and valve cover (5). The right-hand end is closed except for a hele through whic
the pu.l‘né) shaft (6) passes and small holes (7) through which the oil passes to the
gearing driving the Malcolm-Feuerheerd pump.

325. The cylinder casing, pump casing and gear casing are held together by
four balts (8).

326. Running on ball bearings in the casing is the pump shaft (8). This shaft
has a wedge-shaped boss (9) forged on it and fitting over the large end of this boss
is the swashplate swivel piece (10).

327. The revolving swashplate (11) rests on two cam blocks (12), clneon either
side of the boss (9), and is kept up against the face of the swivel piece by a spherical
bearing (13) and spring (14).
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328. Rollers (15), shown dotted, are fitted between the cam blocks and the
swivel ];iece‘ The revalving swashplate is thus free to pivot in the swivel piece
about the spherical bearing, and its position is gﬂvernedp by puide blocks, which
work in grooves in the cam blocks.

329, The fixed swashplate (16} rests on the revolving swashplate, the longi-
tudinal thrust being taken on a double ball race (17). The radial bearing consists of
a roller race (18) and a ball race (19).

330. The fixed swashplate (18} is prevented from revolving with the shaft by
two trunnions (20), forged solid with it, which pivot in trunnion blocks (21). When
the swashplate angle changes, the trunnion blocks are free to move longitudinally
in gunmetal bearing strips (22) secured to the pump casing,

331, The cylinder casing (3) has nine cylinders hored in it, each with a
port {23) connecting with face of the casing. This face is a machined surface on
which the valve face bears,

332, The pistons (24) which work in the cvlinders are connected to the fixed
swefhp]am by connecting rods (25), both ends of which are spherical and work in
sockets,

333. Clutched to the left-hand end of the shaft and located by the pin (25) is
the eccentric (27) which operates the rotary valve.

The Pump Casing

334, The pump casing is made of cast steel and is secured to the bedplate by
four bolts. On the inner side of the right-hand end is fitted a double ball race {25
to take the thrust of the swivel piece (10). The shaft bearing, where it passes
through the end of the pump casing, consists of a double ball race (29).

The Cylinder Casing

335, The cylinder casing is made of tough, close grained cast iron and is
bolted to the pump casing by four balts (B).

The Valve

338, The valve is of the wheel type with two concentric bearing surfaces, the
two surfaces being connected by vanes or spokes which themselves do not form any
bearing surface. '

337. The back of the valve being open to the suction inlet, the same condition
applies to the space beiween the concentric surfaces forming the valve space,

8 round the outside of the valve is a belt with a discharge outlet at the
top of the cylinder casing through which the pump delivers pressure.

338. The bearing surfaces on the valve are kept up against the machined face
on the cylinder casing by a bearing ring (30) and a belleville spring washer (31).
The bearing ring is prevented from turmng by pins (32), The back of the bearing
ring is in contact with the inside face of the valve cover (5], so that when the latter
is bolted into place, it presses against the bearing ring, thus comptessing the
belleville washer which holds the valve up against the port face of the cylinder
casing with an even pressure. Oil is prevented from escaping between the back
of the valve and the bearing ring by a flat leather ring (33) supported by a spring
ring. These are held on the back of the valve by a nut (34) screwed on to the back
of the valve. A retaining screw prevents the nut from slacking back.

339. Within the inner surface of the valve is a ball race and eccentric (27),
which causes the valve (4) to rotate with an eccentric movement, so opening the
ports (23) of the cylinders in rotation through the valve to suction, and, alternatively,

the outer edge of the valve face to delivery. The action of the valve i

ustrated in Figs. 1 to IV,
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The Valve Cover

340. The valve cover is made of tough, close grained cast iron and is bolted
to the cylinder casing by 12 bolts.

341, Leakage from the pressure port in the cylinder casing is prevented by a
U " leather joint (35).

342, The suction inlet is in the lower part of the cover. The centre of the
cover is taken up by a sleeve (36) connected to the control shaft {37) operating
the swashplate.

343. The sleeve is provided with a gland (38) to prevent leakage of oil,

The Gear Casing

344, The gear case (39) for the Malcolm-Feuerheerd pump, secured to the
pump casing by the same four long bolts as the cylinder casing, contains a gear
wheel (40} keyed to the main shaft (6).

345. The outer end of the gear case i3 provided with a gland (41) to prevent
the oil leaking along the shaft.

The Main Shaft, Swivel Piece, Cam Elocks and Revolving Swashplate

348. The main shaft is of forged steel and iz hollow for the full length. In
one end is fitted the shaft for the eccentric vperating the valve, and on the other
end is fitted one-half of the flexible coupling (1), the hole at this end of the shaft
being plugged. The sides of the wedge-shaped boss (9), previously mentioned, are
fitted with hard gunmetal bearing surfaces. The swivel piece (10}, fitted over the
large end of the wedge-shaped boss, revolves with the shaft and is provided with
two radial faces for taking the thrust from the swashplate.

347. The cam blocks (12) have two corresponding radial faces and the thrust
from them is transmitted to the radial faces on the swivel piece (10) by means of
seven rollers (15) on either side, fitted in cages. The thrust on the swivel piece (10)
is transmitted through the ball thrust bearing (28) to the pump casing.

348. A cam groove is machined in the inner face of each cam block (12) in
which guide blocks are fitted.

349, The two guide blocks are connected by a pin (42) which passes through
two elongated slots in the hollow shaft (6) and also through a connection piece
secured to the end of the control shaft (37). The guide blocks in cam blocks {12)
being constrained to move longitudinally only, any movement of the control shaft
(3}':1“%01'0@5 the swashplate to a different angle.

350. The position of the thrust rollers (15} is controlled by two links (43},
shown dotted. One end of each link is pivoted on a P‘in attached to a collar on the
main shaft, the other end being contro by a stud in the cam block,

351. Each link has an elongated slot into which fits & pin on the side of the
cage containing the rollers (15), the roller cage therefore rising or falling with the
movement of the link.

352, The revolving swashplate is maintained in contact with the cam blocks (12)
by the spherical bearing piece (13) and spring (14). The spring is enclosed in
a cover which is kept up against the spherical bearing piece by a nut (44) un the
valve end of the shaft, which also holds the two ball races forming the main shaft
bearing and the distance piece (45) in position. The thrust between the fixed and
revolving swashplates is taken on a double ball race (17) and the radial load is
taken on a roller bearing (18). A double purposze ball race (19) holds the fixed
swashplate on to the revolving swashplate and also assists the roller h-earinEE[l-E}l in
taking the radial load. The roller bearing (18} and ball bearing {19), t r with
a distance piece, are held in position by a nut (48), screwed on to the boss of the
moving swashplate, which prevents the swashplates moving apart.



The Fixed Swashplate

353, Over the fixed swashplate trunnions (20) are fitted trumnion guide
blocks (21) which slide in guides (22} in the pum(f: casing, The guide blocks are
fitted with phosphor bronze bushes which are held in position by pins [47).

354. The nine connecting rods are secured in holes in the fixed swashplate
by gunmetal bushes (48) made in halves, and steel securing rings screwed into the
swashplate. The securing rings are slotted, and between each pair is a locking
plate which engages in the slats, the locking plates being secured, by split pins, to
studs (49} in t%?egﬁxed swashplate. The thrust is taken on hard bronze sockets
at the bottom of the holes.

355. The other end of each connecting rod is held in the piston (24) by a

E_husphc:r bronze socket, which takes the thrust, screwed into the back of the pizton,

he connecting rod end is held by this socket against a phosphor bronze hemi-

spherical bearing ring, which is supported by a collar in the skirt of the piston,

The screwed socket is secured in position by a locking washer. No leathers are

fitted, but the fistn:-ns are a gmung fit, and an annular groove on the Apistun hielps
& 1

to reduce any leakage between the piston and the cylinder walls. oilway i
drilled through the cenire of the screwed socket in each piston and ar oil hole
runs through the centre of the connecting rod to the bearing socket in the fixed
swashplate,

356. The maximum angle to which the swashplate can be set is 18° and the
minimum is zero. In the former case the stroke of the piston will be 3-2 inches,
when the pump will be delivering 36,000 cubic inches per minute, and in the latter
case nil,

The Control Cylinder

#57. The control cylinder is fitted to rgfula.te the rate of discharge of oil by
the pump, according to the amount being used, and so maintain a constant pressure
in the system. This is done by varying the angle of the swashplate, A pressure
lead is taken from the discharge side of the Spump to the control cylinder (50),
Working in this cylinder is a solid piston (51) fitted with two " U " leathers.
Screwed on to the end of the evlinder is the 5Pring case (52}, in the ather end of
which is screwed an end piece (58) through which passes the control rod {54).

358. Two springs, separated by a distance piece {55) are.kept in a state of
compression by the compression nut (58) being secrewed up against a distance
piece (57), which also acts as a stop on coming into contact with the end piece (53).
The end of the spring bears against a ring (56A) which bears against the compression
nut. The piston is in contact with, but not secured to, the compression nut,

Action of the Control Cylinder
358, The delivery from the pump i= dependent upon the oil pressere in the
SVSLem.

350. Rise of pressure forces the piston (31) and control rod (54) to the left
against the spring load, and moves the control shaft {37) to the right,

361. As previously explained, this decreases the angle of the swashplate, thus
reducing the stroke of the pistons and therefore the volume of il delivered,

362. Fall of pressure allows the spring to move the control in the opposite
direction to the above, thus increasing the angle of swashplate and the volume of
oil delivered,

363-363.
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SECTION 4 —THE MALCOLM FEUERHEERD CIRCULATING PUMP

366, This pump is for circulating the oil in the main pump casing, taking
suction from the top of the casing and discharging into the main exhaust pipe
between the exhaust manifold and the cooler by-pass switch cock.

367. The power pump casing is kept flooded with cool oil by gravity from the
make-up feed tank.

368. The pump is driven by gear wheels (40 and 58) off the main pump shaft,
the ﬁt’:&fiﬂtmg pump shait being connected to the gear wheel (58) by shearing
pins (59).

369. The pump has a delivery of 14-5 gallons per minute at a speed of
438 revs, min,

Construction

370, The pump is of the rotary tvpe working on the displacement principle.
The casing (60) is circular in internal section, but eccentric with the shaft Lﬁg
Keyed to the shalt are two discs (62) connected hy five pins (63} on each of which
are pivoted two links (64). The other ends of each pair of links ave connected by
a pin (65) on which revolves the roller (66).

371. Revolving between the dises (B2) and around the shaft (61) is 4 loose
ring (87) having such an external diameter that the five rollers are d against
the internal diameter of the pump casing, thereby making a tight working fit
between the loose ring and the casing.

372-375.

Notes on Stripping and Adjustment of Power Unit
Examination of Valve
376. Drain oil from pump casing and remove suction pipe and control lever,

Remove four short studs and ship two withdrawing bars. Take off nuts securin

cover and ease off cover on to bars. Fit eyebolt in hole provided, sling up an
remove.

377. Take off valve retaining ring and Belleville washer, Remove control
sleeve by unscrewing back nut with special spanner and then take off thrust hearing.
Valve will stick to cylinder block by oil film and care must be taken in removing it
Ball race is a push fit on eccentric.

378. When facing up valve, dermatine washer, etc., and retaining nut must
be assembled as tightening this up tends to distart the valve. If it is necessary to
remove more than say 0-01 1 from the two faces of the valve, shims must
be inserted under the Belleville washer to maintain the correct compression
{approximately 0-08 inch).

379. This can be carried out with the pump in place in the working chamber,
For details of valve, see Drawing N.8588.

Examination of Control Cylinder, Piston, ete. (Sez Fig, 1.)

380. Take off control lever and pressure pipe to cylinder. Unscrew cylinder
from spring casing (grub screws secu re?a.nd piston can be withdrawn,

Note—Load of spring is on piston shoulder for first 0-05 inch until collar on
spindle takes against end of casing. This can be carried out without moving the
pump. (See Drawing N.8594 for details of control gear,)




a3

Adjustment of Control Spring. (See Fig, 2.)

381. Start up pump and throttle down on bye-pass valve until control piston
moves.  This should occur at about 975 1b./sq. in. and maximum stroke of piston,
i.2., bye-pass shut should correspond to about 1,200 1b./zq. in. If power is not
available, hand pump may be connected to cylinder and control lever removed.
If adjustment is required, spring, casing and cylinder complete must be removed
to workshop and packing washers inserted to increase compression of spring.
Thickness of washer required can be ascertained by noting distance moved by
piston for a given pressure difference {approximately 0-5 inch — 0-7 inch = 30 1b.
5Q. in.) while throttling on bye-pass or pumping by hand.

382. To remove spring for insertion of washers, take ofi cgrlinder (prab screw
securing) and place spring and casing in jig provided, with flats on end of rod
preventing turning (Drawing N.11762). Remove two grub screws securing screwed
sleeve to rod and unscrew.

Note.—When operating piston by hand pump, friction of leathers, efc,, causes
a lag equivalent to about 15 1b./eq. in. compared with pump running condition,

383. For general arrangement of spring, casing and cylinder, ete., ses Drawing

Examination of Maleolm-Fenerheerd Pump

384. Break join at main pum casingla.nd remove pipes to Malcolm Feuerheerd
pump. Hemove the latter complete. (Sufficient clearance is provided to do this
withount disturbing main pump). Take off Malcolm Feuerheerd pump cover and
roller assembly can be withdrawn for examination.

385. For general arrangement and details of Malcolm Fenerheerd pump, see
Drawing N.5596.

Stripping Main Pump

388. Drain oil from pump casing and remove suction pipe and control lever.
Remove hand training gear stanchion, discharge and oil circulating pipes and pump
holding down bolts, Unship contral cylinder complete, Cant up at valve end to
clear lugs on feet and slide pump off coupling. At this stage the whole pump should
be removed to workshop, See Drawing NB8879 for method of removal, (For
general arrangement of pump, sez Drawing N.8597). Take off main coupling,
Proceed as for examination of valve. Remove gear casing and large gear wheel
(grub screws) by forcing screws supplied.

387. Take out two top casing bolts and insert long withdrawing bars, then

take off two lower casing balts, Pull eylinder block on to bars until clear of shaft
and pistons, and take off.

488. Slip withdrawing sleeve on to coupling end of shaft, hard up against
ball race 11/N.85390 (Drawing N.8597) and shaft out from valve end far enough
to eling and remove complete with swash assembly. {The most convenient position
to work now is with shaft vertical, coupling end projecting through hole in bench.)

389. Remove grob screw and withdraw eccentric, Take off ball races,
distance piece, spring and cover, spherical bearing, fixed swash retaining nut and
trunnion blocks.

390, Fixed swash can now be removed complete with pistons, ball races and
roller races. Nate—Upper row of balls are loose. Spherical ends of connecting
rods, ete., can now be examined.

381, Remove pins engaging links and lift off rotating swash. Take off cam
ieces, rollers and cam blocks, push ont control pins and withdraw contro] rod,
ake off swivel piece and remove links.

(C26878) B



Assembly of Pump

392, Fit solid ball race on back of swivel piece and secure with two clamps.
Put links on pins in shaft and place swivel piece in position onshalt, and bump on.
Assemble control rod, place in position in shaft and insert pin. Place roller cages
in position on swivel piece, engaging with links. Replace cam blocks on control pin.

393. Fit cam pieces, engaging with links and cam blocks, Assemble rotating
swash on cam pieces—dowel pin on shaft indicates which way round—and fil
pins engaging with cam pieces and links. Secure pins with washers and split pin.

394, Replace ball races and roller bearings and spherical bearing.

385. Assemble pistons and connecting rods in fixed swash,

Naote—After refitting connecting rod ends and reassembling pistons the latter
should be tried in their respective bores as they may be distorted. New locking
washers should be used, as old ones may fracture with repeated bending.

396. Replace fixed swash complete and assemble ball bearing and retaining
nut, spring holding spherical bearing and casing, two ball bearings and sleeve on
shaft, securing nut and trunnion blocks,

397, Insert eccentric and secure by dowel pin through nut and shaft.

398. FPlace ball races and cages in position in casing,

399. Fit assembling sleeve on shaft, sling up and place in position in casing.
400. Fit cylinder block joint.

401. Gauge pistons to make sure there are no burrs,

402. Insert long assembling bars and replace cylinder block, with internal
assembly at full swash, inserting each piston in turn.

403. Tit lower bolts, withdraw bars and fit upper bolts and pull up.

404. Assemble valve in pesition and replace control thrust bearing. Insert
“ U " leather cover joint.

405, Replace cover and repack control rod gland.

406. Replace gear wheel and secure, and assemble gear casing.

Note—When pump is stripped, the spherical bearing should always be
examined for wear. This is done i the following manmner. (5es Figs. 3 and 4.)

407. When the shaft and swash assembly is withdrawn, pistons, connecting
rods and trunnion blocks are removed and it is mounted on two of its ball-bearings

on "V " blocks. (A sleeve must be made to slip over the smaller bearing to bring
the diameter up to that of the larger, so that the shaft will lie horizontally.)

408. Place the swash in the neutral position éperpendmu]m to shaft) and
support one trunnion pin on parallel strips (which incidentally, must be long enough
to allow for the swash to oscillate over its full range}, so that its axis is level with
the axis of the shaft.

409. Rig a clock gauge on the top of the other pin. Rotate the shait and,
holding one pin on the parallel strips, gauge the other. No movement should be
observed, urn the fixed swash through 180° and rest the opposite pin on the
parallel strip ; at the operation. (1f any movement is observed during either
test, it indicates l 1at wear has taken place in the radial roller bearing between the
fixed and rotating swashes, or the spherical bearing itself is worn. The latter can
be checked later on. If this movement exceeds 0-003 inch, the bearings must be
refitted and replaced.)
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410, If above tests are correct, tilt the swash to its maximum angle and,
allowing ane pin to slide to and fro on the parallel strips, gauge the height of the
other for every 907 rotation of the shaft, Height should remain constant within
the same limits

411. If it does not, error may be identified by the following ohservation,
If in the position shown in the djaén'a,m the ganged pin is in its lowest position,
the thrust bearing between fixed and rotating swashes is worn and must be packed
out or renewed. If it is in its highest position the bearing is holding the fixed
swash too far out and its thickness must be reduoced,

To Check for Wear in Spherical Bearing. (Sez Fig. 4.)
412. Dismantle fixed swash and its thrust bearing. Support shaft on " V"

blocks as before with rotating swash in neuntral position, Gauge faces A, B, C
while revolving the shaft. If bearing is worn these will be eccentric,

413. Finally, dismantle the rotating swash, reassemble ball races on shaft
and gange spherical bearing.
Note—When fitting new parte or refitting old ones, ahove tests should be

carried out in reverse order, making sure spherical bearing and rotating swash arc
cortect before assembling fixed swash,

4T4-5TRE,

SECTION 5—CONTROL VALVES. (Plate 15.)

501. This plate shows a control valve typical of all those used for the hydraulic
engines on the revolving structure. In the case of the shell hoists, one pipe will
always be controlled pressure and the other pipe always controlled exhaust. It is
not, in theory, necessary to control the exhaust, but in practice it provides & more
positive control,

502. The method of forming ports on the valve by bevelling off a portion of
the eylindrical boss provides a very good " creep "' control when oil is the pressure
medium.

503. The small screw holes in the metal packing pieces of the gland are only
provided to assist in removal when stripping.

504505,
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CHAPTER V

SECTION L—ELEVATING ARRANGEMENTS

506. The guns can be elevated, either by hand or power, between 45° elevation
and 5° depression. A two-way friction clutch is fitted in the elevating drive, which
1s normally kept in the position for ** Hand " elevating by a spring. There is a
foot pedal close to the gunlayer’s seat, and when this is depressed the drive from
the handwheel is disconnected and the swash-plate elevating motor is connected
to the elevating drive instead, The elevating speed is 10° per second in power and
27 per second in hand,

507. From the clutch the drive passes through a worm and wormwheel to
the elevating pinion shaft to which the wormwheel is connected by the usual type
of frictional gear. The elevating pinion meshes with the elevating arc, which ie
bolted to the cradle.

Hand Elevating. (FPlate 18.)

S08. The drive from the hand elevating wheel is taken by bevel wheels, at
the top of the casing carrying the wheel, to a vertical shaft which, through another
pair of bevel wheels, drives one side of the friction cluteh. The other side of the
clutch is driven direct by the elevating swash-plate motor.

Fower Elevating

509. The elevating motor is controlled by a valve (3) worked by a hand lever (1)
pivoted on the trunnion bracket. A double-acting spring box and dashpot (4
returns the hand lever to the neutral position as soon as it is released. The cut-o
gear for full elevation and depression, and the safety depression gear, are also
connected to the lever which works the control valve through pivoted lever (5),

The Clutch. (Plate 16.)

010 The clutch has two end members, one of which (2) is driven by the hand-
wheel and the other (3) the elevating motor. In each end member, carried on
three pins (4) is a disc (5) [ined on both sides with ferodo. Springs (6) on these pins
tend to push the ferodo-lined disc towards the centre of the clutch,

511. The drive from the end member (2 or 3) to its disc (5) is not through the
pins (4) but by four keys (not shown in the plate) machined in the end member,
which are a sliding fit in corresponding keyways cut in the disc,

512. The elevating shaft (7) has keyed to it a sleeve (8) and two disc-wheels (9],
one at each end. They are secured on the shaft by a nut {13}, under which is a
ball race (14). Sliding on keys (10) on sleeve (8) is the central member of
the clutch (11), normally kept over to the right by a spring (12). The central
member (11} can be pushed over to the left by the foot pgiai working through
levers (15) and a collar (16), which slides, but does not revolve,

513. Whether the central member (11) is pushed over to the left by the {oot
pedal, or to the right by the spring, the ferodo-lined disc at the appropriate end is
%ripped between the disc wheel (9) and the central member :ﬁru the clutch.

hus, the drive is transmitted from the end member (2 or 3) through the keys to
the ferodo-lined disc; then, by friction on one side of the disc, to the central
member (11) and thence to the sleeve (8) and the elevating shaft ; and, by friction
:hna;the other side of the disc, to the disc-wheel {9) and thence to the elevating

. 914, The function of the springs (8) is to push the disc (5) clear of one of the
disc-wheels (9), when the clutch is engaged with the opposite side,
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515. The weight of the elevating shaft is taken at the right-hand end on a ball
race (17) and, at the left-hand end, through a ball race (18}, by the bearings of the
elevating motor shaft.

518. A ball race (19} in the centre takes the radial thrust between the elevating
shaft and the drive from the hand elevating wheel in which it works. The driving
shaft from the handwheel is supported by a large ball race (20},

517. When the hand elevating wheel is ¢ ed by the spring, there is no
longitudinal thrust in the elevating shaft, but when t?m drive is put over to " power "
the tendency 1= to force the shaft over to the left. This thrust is taken by the ball
thrust-race (21).

518. Both sides of all ball races are fitted with felt washers, to prevent dirt
getting in and grease getting out,

Elevating Drive. (Plate 17.)

519. To the further end of the clutch shaft is connected the wormshait (1)
by a keved coupling (18).

520. The clutch shaft has a removable length in the middle for convenience of
azzembly and stripping. The worm (2) engages with a wormwheel (3). The worm
shaft is carried in two sets of ball bearings, and the thrust of the worm is taken
by a dounble thrust ball race (4).

521. The teeth of the wormwheel (3) are cut on a casting to which are keved
eight brass friction discs (5), which bear against corresponding steel discs (6) keyed
to the pinion shaft (7). The wormwheel casting is carried on a sleeve (10) keyed on
the pinion shaft, which bears against the ball race, throngh the pressure of the
nut (14). The pressure is communicated through a sleeve (11) and inner roller race
to the shoulder of a larger part of the shaft to which the elevating pinion (9) is
keyed.

522. Pressure on the friction discs is maintained by a plate (18), three
belleville washers (8), a bush (15) and a nut with check nut.

523. The pinion shaft is supported by a ball bearing (12) close to the worm-
wheel and by roller bearings (13} on either side of the elevating pinion.

524. 'I:hus, if any excessive load is placed on the elevating gear the pinion
shaft (7) and sleeve (10} will turn inside the wormwheel casting (3), the steel
friction plates (6) rendering against the brass plates.

525. For instructions for adjusting pressure by nut (14), see Drawing
No. N.B878.

Elevating Control, Cluteh Control and Hand Safety Depression Gear. (Flate 18

526. The elevation control lever (1) operates the control valve (3) through a
control rod (2)., Acting on the control lever is a double acting re-centring spring
and dashpot (4), which returns the control lever to its neutral position when it is
released.

527. By means of a lever (5) working in a slot in the control rod (2), connection
is made with a floating lever, one end of which is connected through a series of
levers to a striking arm (6), which is actuated by the elevation striker (7) or the
depression striker [ﬂ] on the elevating arc. The other end of the floating lever s
connected to the safety depression control gear. Due to the slot in the control
rod (2) having a certain amount of longitudinal clearance, movement of the
elevating control lever will not move the striking arm (6),, when elevation or
depression cut off is not in action,

(C26878) ik
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Safety Depression Gear when nsing Hand Elevating

528. A rod (9) working in a bracket secured outside the front of the turret,
has at its baze a roller (11), which runs on a cam rail {12) secured to the fixed
structure. A spring buffer (10} at the top of the rod prevents the gun from being
layed to more than 5° depression on any bearing, or to less depression on certain
bhearings where the cam (12} comes into play raising the rod (9) and buffer (10),

529, Tf, when in hand elevating, with the gun at full depression, the turret
15 trained by power on to a dangerous bearing, the roller (11) will ride up on the cam
and force the gun to a higher elevation. This is only possible, due tothe friction
gear (13) rendering,

Elevation Cut-off. (Plate No. 19.)

530. As the gun approaches maximum elevation, the rear striker (1) on the
elevating arc comes into contact with the striking arm (2). The action of the
elevation striker moves the striking arm forward, which in tum, through a series
of levers, pulls the upper end of the floating lever (3) forward, bringing the lower
end against a stop {4), thus aperating the lever (5) in the slot of the valve connecting
rod, which puts the elevating control valve (8) into a neutral position, bringing
the gun to rest.

531. When the gun is depressed, the return spring (9a) moves the striker
arm (2} and levers back to the normal position.

Depression Cut-off

532. As the gun approaches full depression the forward striker (7) on the
elevating arc comes into contact with the striking arm (2Z), which pushes the upper
end of the floating lever back, and, as the lower end of the floating lever is on a
stop (8), the connecting rod (9) at the centre of the floating lever is pushed back,
operating the lever (5) in the slot of the valve connecting rod, which puts the control
valve into neuntral position, and brings the gun to rest.

533. Return spring (94) acts as above.

Safety Depression Control Gear

534. If after bringing the gun to rest at full depression the turret is trained
on to a bearing that brings the power cam (10) into operation, the roller {11) will
ride up on the cam and operating the various levers, move the lower end of the
floating lever (3) to the rear and (providing the striking arm (2} s against the
depression striker {7]! ], will operate the lever (5) in the slot of the valve connecting
rod, and put the valve (8) and control lever to elevate. As the gun elevates the
depression striker moves away from the striking arm, the latter being free moves
into normal position, which in turn puts the control valve to nﬁutmﬁ and brings
the gun to rest. If while the safety depression control gear is in operation, the
depression striker is away from the striking arm, the foating lever will move idly,
taking up any stroke due to the cam rail.

-

535. The power cam rail is arranged so as to give sufficient stroke to the
control valve to stop or elevate the gun, providing the striking arm is against the
depression striker. When power elevating, the gun is kept clear of the hand safety
depression buffer, by the power cam rail.

538. Tt will be realised that the depression cams for the power and hand
depression control gear, are quite separate. The depression cams for power are
inside the danger space, and the cam for hand is outside the turret,
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Arrangement of Elevation BReceiver Drive Irom Elevating Are, including
Tilt-Corrector Drive from Training Rack. (Plate No, 31.)

For Centre Gun

§37. The director elevating arc {]2. carried by the cradle, drives a spn¥
split pinion (2), keved to & herizontal shait (3). This shaft is carried in a bracket (4)
which houses the pair of Devel wheels (3) and (8). Wheel (6) is keyed to t
vertical shait (7), which carries at its upper end a vernier coupling (8) for alignment
of the black pointer of the elevation receiver (%), The vernier coupling {8) enpages
with the inner of two concentric shafts (10) which in turn engages at its upper
end with the clutch driving the black pointer of the elevation receiver (3).

a38. The tilt-corrector drive is taken from the training rack (11) by pinion (12},
and is transmitted through bevel gears (13) and (14), to shaft (15), whi/cfs is univer-
sally jointed at each end. The upper universal joint conples up to the shaft [lﬁl}
which drives, through gears (17), the outer of the two concentric shafts (18), which
engages with the clutch of the tilt drive of the elevation receiver (9).

Right- and Left-hand Guns

838, The drives to the elevation receivers for these guns are similar to
that for the centre gun, but it has been possible to arrange them more directly.
The drive for the nght-hand gun 15 shown, that for the left being similar, but
left-handed.

540. The reference numbers are shown as for the centre gun, but, owing to
the more direct drive, bevel gears (13) and (14) are not required for the side
positions.

541-545.

SECTION 2.—TRAINING ARRANGEMENTS. (Plate 20.)

546. The training rack is bolted to the fixed roller path. Pinions on either
side of the revolving structure engage in this rack. These pinions gear with similar
pinions which are mounted on vertical shafts, at the upper ends of which worm-
wheels and friction gears are fitted. The pinions, vertical shafts, worm wheels,
and worms are mounted in rigid castings secured to the revolving structure, The
worms driving the wormwheels are cross-connected from side to side of the mounting
by a common shaft with four flexible couplings, one close to each worm and one
on either side of the clutch gear. Keyed to the wormshaft between the two centre
couplings 15 a sliding dni clntch, which can be connected either to a sprocket wheel
driven through a chain by the hand training gear, or to a pinion driven by power.
Neither sprocket wheel nor pinion are keved to the shaft. The pinion on the training
worm shafi is driven by an intermediate pinion, which in turn gears with a similar
pinion on the shaft to which the training engines are clutched. Tt is not possible
to have both engines unclutched from this shaft simuoltanepusly,

547, Both tra.ini::& engines are governed by the same contral valve, but either
can be isolated by walves in the connecting pipes. Better control is obtained
if both training engines are used, and maximum speed of training of about
5° per second will be obtained and a creep of 1° per minute.

548. With one training engine in use, maximum speed of training is about
7° per second. A voicepipe is fitted between the trainer and the hand training
position in the working chamber,

248, The training control valve is operated by the training handwheel at
the local director sight through gearing consisting of worm and sector rods, ete,
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The Worms, Wormwheels and Friction Gear. (Plate 21

550. The worms, of irreversible type, are carried by a ball bearing on either
side. The thrust is taken by two thrust ball races. The frictional gear is of the
usual type and adjusted to give sufficient resistance to prevent throw-off of the
turret when one gun fires at a time, Details are given in Drawings N.8467 and
N.8498. The weight of the training pinion shaft is taken by a double thrust ball
Tace ' 'Page 40, Paragraph 550, Addi—
on D “ On re-assembly of the training pinion shaft (Plate 21), care shuubd be taken that the not

seeuring the double thrust bearing is effectively tightened against the sleeve of the bearing,
Olutg  1f necessary, the locking grub screw should be re-positioned . _
(G. 09479/51.—A. F.0. P&T9/51)

L r-.n--... smannt kb SALETI 1iE L'G‘]' 'n'n:i._:f'-‘! LT “Lull_lauq-u ur, LLRLY Y
can be engaged either with the sprocket wheel {%, driven by a chain from thc hand
training standard, or with the pinion sleeve (4) which is not keyed to the wormshait.
This pinion is always in mesh with an intermediate pinion which is geared with
another pinion (5) keyed to a shaft (6) to which can be clutched either or both
training engines.

b e —aar akbmas

552, There is an operating wheel (7) for each training engine clutch, and the
wheel can be locked at each revolution by a spring bolt (8). The upper view in
Plate 21 shows the right training engine cluteh engaged and the left disengaged.
If the left handwheel is now turned through five revolutions the left chiteh will
alse be engaged, If the dogs on the clutch do not at once correspond with those
on the training engine shaft, the clutch arm (8) will cease to pivot about the pin
{10} as it usually does but will pivot about the clutch pin (11) and the pin (10} and
rod (12) will move to the right against the action of the spring (13). As soon as
the training engines move, the dogs will come into line and the spring (13) will
assert itself and engage the clutch.

553. It is not possible to disengage both training en%:m' clutches simul-
taneonsly due to the screwed rods Hf‘jﬂg and (15), inside the handwheels, butting
against one another.

Hand Securing Bolt. (Plate 22.)

554, The turret can be locked in the fore and aft position, by a hand securing
bolt. The bolt is worked by an arm in which a removable hand lever is fitted,

555. A continuation of the arm has two projections labelled L, {locked)
and F. (free).

556, A circalar deck plate with instructions engraved on it, screws down
over the locking bolt, and a small hole in the plate fits over one of these projections,
holding the bolt in either the locked or free position and showing in which position
the bolt is.

Training Buffers and Buoffer Stops. (Plate 22.)

537. The training buffers are designed to bring the turret gently to rest by
bearing against the buffer stops, at the extreme limits of training in either direction.

558, The buffers are attached to the fixed structure and the buffer stop is

attached to the revolving structure, being incorporated with the turret locking
bolt casting. .

559, The buffer consists of an oil filled cylinder fitted with piston and piston
rod, which normally projects due to the action of a spring in the cylinder.

580, When the buffer stop strikes the piston rod, the piston is forced over
and oil is forced to pass from one side of the piston to the other.

561. The only passage for the oil, with the exception of a small hole in the
piston head, is a groove at the bottom of the cylinder.
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582, The groove is of varying depth, becoming gradually shallower towards
the closed end, so that the resistance of the buffer is gradually increased the further
it is forced into the cylinder.

563, The spring, in addition to assisting the retarding force of the buffer,
returns the piston to its normal position when the turret is trained off the stop.

564, The oil used in the buffer cylinder is the same as that used in the power
system of the turret, ie., special mineral. The eylinder is fitted with air, filling
and drain plugs.

565. Access for filling the buffers is obtained through two holes in the forward
left-hand side of the gungmtse ﬂmrplate. The turret must be trained until these
holes line up with Plugs “A" and “ B.”

566. Instructions for filling the buffers are engraved on the cover plates for
the above access holes,

Black Pointer Drive to Turret Training Receiver. (Plate No. 32.)

567. A large spring split pinion (1) gears into the Training Rack, and is keyed
to a shaft which passes through the gunhouse floor to bevel gears (2), carried in a
housing in the Local Director Sight Pedestal. From these the drive passes, by means
of shaft (3), to two pairs of bevel gears (4) and (5) respectively.

568. Gears (4) convey the drive to the Local Director Sight Tilt Corrector,
while gears (5) drive spindle (8), which carries the coupling engaging the gearing
to the black pointer of the Training Receiver.

569, A vernier adjustment for alignment of the black pointer is provided at (8).

Clips and Rollers

570. There are eleven training clips, five large ones being fitted on the front
half of the mounting and six small ones on the rear half. The clip clearance should
be 20 thousandths of an inch,

571. Four gaps are provided in the upper roller path, for the removal and
examination of rollers. One gap is under the muzzles uﬁht guns, the centre being
18° to the left of the centre line of the twret. The other three gaps are spaced
90° apart round the upper roller path.

572. To remove a roller, train the turret so that the roller to be removed is
under one of the gaps. Take off the roller spindle nut, which is accessible from the
cordite gallery, and withdraw the spindle and roller into the danger space.

573580,
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CHAFTER VI

SECTION 1.—5HELL HOISTS IN FIXED STRUCTURE

GENERAL ARREANGEMENT. (Plate 37.)

581, For each turret a duplex shell hoist is fitted from the shell room to the
shell handing room. The length of the hoist de%end:‘. on the height of the turret,
and consequently the shell handing room in the ship.

582. A duplex hoist consists of two separate hoists of the endless chain type
which are driven by one motor. Each hoist can be worked independently and is
capable of delivering 16 rounds per minute, i.¢., 32 rounds per duplex hoist,

583. Twao chains pass over sprocket wheels at the top and bottom of a heist
and the lifting heads, spaced 68 inchez apart, are supported between them. The
upper sprocket wheel shafts are connected, through bevels, to a main driving
shaft, which is driven by an 8-h.p. electric motor throngh a flexible coupling, a
friction clutch, and a worm and wormwheel, The worm and wormwhesl can be
disengaged from either of the sprocket wheel shafts, by means of dog clutches
and the respective hand drive engaged. The friction clutch is engaged by a control
pedal when shell are required, Tﬁe ower sproclket wheel shafts, which are adjustable
vertically to take up slackness in the chains, drive cam wheals which work the
flashtight loading scuttles.

Operation

584. Shell are loaded into the bottom of the hoists by means of vertical
flashtight rwulvinfg scuttles. A shell is loaded into a scottle past two epring pawls
which prevent it from falling back again, and the operating lever is put over to
the " operative ' position, in which it blocks the entrance to the scuttle, The
scuttle, worked by timing gear off the shaft of the lower sprocket wheels, is turned
throngh 180°. The movement is timed to take place wiilst the Lfting heads are
clear of the scuttle. As the scuttle revelves, the operating handle flies back to its
original position, and another shell can then be loaded into the scattle.

583. As a lifting head comes up, its edge takes the shell with it, and due to
an inclined inner surface of the hoist, the shell is moved over to a central position
on the lifting head as the latter rises,

586. As the shell reaches the top of the hoist it enters a tilting bucket, which is
tilted and the shell rammed into the loading tmu%h in the shell handing room.
The tilting and ramming are done automatically by levers worked by separate
cams on a wheel driven through gearing by the upper sprocket wheel shait.

Mechanism at the Bottom of a Hoist. (Plate 37}

587. A small pinion (1) keyved to the lower sprocket wheel shaft drives a
cam wheel (2} to which are fitted two cams (3) set at 1807 apart.

588. A roller (4) working in these cams mowves a rack (5) and clutch pimon (8)
to and fro, the gearing and assembly hei‘n% s0 arranged that one movement either
to or fro takes between the passage of successive lifting heads. But no move-
ment of the scuttle will take place unless the clutch pinion {8) is engaged with the
clutch drum {7} which iz keved to the shaft (8) of the scuttle.

589. Scuttle control lever (9] is put over, its last movement withdrawing

balt (56) which allows the clutch }%:m'nn to engage if the rack (5) is fully over in one
direction or the other. Baolt (38) holds the clutch out until it is withdrawn by the

control lever when fully over. The direction in which the scuttle revolves depends
on which cam (3) happens to come into play next after the scuttle control lever is
put over,
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590, It will be assumed in the first place that the dogs on the clutch pinion (8}
are in line with their corresponding recesses in the clutch drum (7). Then, as the
scuttle control lever is put over, the rod (10) is raised and the sleeve (11) moved
over to.the left against the action of a spring (12).

581, The sleeve l1] 1) takes with it the retaining bolt (13) whose casing is part
of the sleeve, and also the locking bolt (14) through the medium of another
spring (15). Movement of the locking bolt (14) works the bell-crank lever {16) so
engaging the clutch pinion (6) with the drum (7). The lateral movement of the
retaining bolt (18) allows 1t to spring up into one of two cavities (17) on
the circumference of the cluteh drum (7) so holding the sleeve (11) over to the
left, and the operating lever in the " operafive * position.

592, The next cam (3) on the drum, moves the roller (4), the rack {5}, and the
cluteh pinion and drum, and consequently the shell scuttle is revolved. With
the clutch drum revolving, the bolt (13) is pushed down as the cavity (17) diminishes
until it is flush with the bottom of the drum. This allows the sleeve (11} to move
over towards the drum under the action of the spring (12), forcing the locking
bolt {14) against the side of the drum. When the drum and scuttle have revolved
through 180°, the bolt enters one of the sockets (18), locking the drum and scuttle,
and by maans of the bell-crank lever (16) withdraws the clutch pinion (6) from the
drum, At the same time this movement of the sleeve returns the scuttle operating
lever (9) to its original position.

593. If, on the other hand, the scuttle op}:craling lever is put over to the
" aperative ' position whilst the rack and clutch pinion are in motion the clutch
pinion will be unable to engage in the clutch drum, and the locking bolt {14) will
t:»nl}ﬁ be able to move outwards until the dogs on the clutch pinion come into contact
with the sorface of the drum.

594. Spring (15) then comes into play, being compressed, so allowing the
locking bolt to remain engaged whilst the sleeve (11) is withdrawn and held up by
the retaining bolt (13). As the rack reaches the end of its stroke and the d
on the clutch pinion come into line with their corresponding recesses on i
drum, the spring (15) asserts itseli, engages the clutch pinion in the drum and
withdraws the locking bolt fully, allowing the action already described above to

take place,

505. The spring boxes (19) connecting the two arms of the bell-crank lever
are provided to give resilience.

506, Spring bolt (23) prevents hand lever (9) being operated until a shell has
completely entered the scuttle (21), As a shell is pushed from the waiting tray (22
into the scuttle it depresses pawls (20), which through levers, force bolt Egﬂl to
come in the way of hand lever (9), thus preventing its operation. When the shell
is completely in the scuttle, pawls (20) can rise and the spring withdraws bolt (23),
leaving the hand lever free to be operated.

Scuttle yvielding Device. (Plate 37.)

597. Clutch drum shaft (8) is connected to scottle [21) by means of sleeve
clutch (51}, spindle (52) and spring (53). If the scuttle becomes jammed in the
scuttle casing, during its rotation, sleeve chitch (51} is forced clear of shaft f]
against spring (53) thus preventing damsge to the operating gear. When the
scuttle is freed it is easily returned to its normal position and autematically

re-engages with shaft (8) by means of spring (53).

At the Top of the Hoist. (Plates 37 and 38.)

598 With the power clutch (24) to power and the motor running, the hoist
will start as soon as the friction clutch (25) is engaged by treading on the contrel
pedal (26).

589. A spring actuated pawl (55) is fitted which prevents the lifting heads
from running back if power fails, and a shell from falling down the hoist should the
bucket fail to tilt, but which is forced aside as the lifting heads pass in an upward
direction.
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Power Drive. (Plates 37 and 38.)

6. The motor shaft is connected to the friction clutch (25) through a flexible
coupling (27). The shaft (28) on the other side of the coupling has a sleeve (29)
securad to it, and sliding on k_ll_tirways on thiz sleeve is a disc (30) both sides of
which are faced with ferodo. The travel of this disc on the sleeve is lmited by a
nut (31) and a shoulder on the sleeve (29). A number of small springs keep the
disc pressed towards nut [31) when the clutch is free. As the control 1 is
depressed, the non-revolving portion of the clutch {32) moves over to the left, and
the sleeve (33) moves over, making contact with one side of the ferodo-faced disc,
and forces it against the clutch drom (25). A spring box (34) is fitted in
the mechanism between the control pedal and the clutch, to ensure gradual and
even application of pressure to the latter. The clutch drom is keyed to the worm
shaft (35). The sleeve [33) has keys working in keyways in the clutch drum (25)
so that the two revolve together with the ferodo-faced dise {30) gripped between
them. The hoist is driven from the worm shaft by a worm (36), worm wheel (37),
shafis (38) and (50) with bevels, and sprocket wheels to the chains. When the
control pedal is released, a spring (49) reasserts itself and throws the cutch out
and returns the pedal to the " clutch free " position. The clutch drive is designed
so that the clutch can be stripped without removing the driving motor.

601, An automatic brake (54) operates on friction clutch (25) and prevents
the hoists running back if stopped when fully loaded.

Tilting and Ramming. (Plates 37 and 33.)

602, On the onter end of each sprocket wheel shaft is a pinion (38) gearing
with the large pinion wheel (40). ‘he ratio iz so arranged that large pinion
wheel (40) makes one revolution while the chain moves a distance equal to that
between the lifting heads, On the outer side of this wheel a cam is cut, in which
works a roller (41). The roller works the tilting bucket throngh a bell crank {42,
rod (43), and rack (44),

603. On the inner side of the wheel is another cam (45) and roller (48] which,
by a bell crank, rod, and bell crank work the rammer (47). e cutting of the cams
is =0 arranged that the rammer stroke commences as soon as the bucket completes
its tilting movement, and the bucket commences to return as soon as the rammer i3
fully withdrawn again.

604, The shell i= rammed out on to a receiving ledge, whence it is slid by hand
round a chute which encircles the lower ends of the revolving structure hoists.

Hoist Casing

605, The hoist [&xclu::’gﬁ the driving gear, scuttle and its operating gear)
is enclosed in a tube. (1 and 1934 Programume, l-inch steel, D1 quality ;
1985 Frogramme, 2-inch NC armour.)

8606, The upper end of the hoist can be closed by W.T. doors (48) which work
on hinges.

&607. The entrance to the loading scuttles can be closed by W.T, doors, which
have a stowage position at the side of the hoist. Thus, the hoist as a whole can be
made W.T. and when assembled in place on board it is tested to an air pressure of
20 Ib. fsquare inch.

608. When all doors are open the hoist is flashlight at the lower end, due to
the construction of the loading scuttles, and at the upper end due to the flashtight
fit of the working head in that hoist section,

Chains and Lifting Heads

609, The chains are of 2-inch pitch and the lifting heads are secured to them
at intervals of 68 inches, As each lifting head has to take up the shell moving at
a speed of 18 inches per second, they are made with a §-inch rubber ring between
the upper and lower parts, the upper part (56} being secured by a nut,
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Instructions for Setting of Interlocks at Top of Hoist

810. (Rei, Drawing No. N.8777—Diagrammatic arrangement of Control
Gear at Top of Heist which is included in Ship's Officers’ Sets of Drawings.)

No. 1 Hoist

(1) Set forked lever actuating power clutch " M " wertical and cross-over
link square with heist. Adjust connecting red and couple up.

(2) Fully engage power clutch “M" and adjust rod betwesn power
interlock “A” and cross-over link to free hand-gear interlock "' B.”

(%) Set forked lever Eﬂl‘,ﬂ&.ﬂnf?' power clutch vertical as in Operation | and
adjust rod between interlock bolt “A~ and power clutch hand lever (H. No. 1] to
bring the latter vertical.

{4) Put hand-gear clutch lever " OUT " and power cluteh lever H "IN
and adjust on rod between hand-gear clutch lever and bell crank lever to free the
vertical bolt G.I.

(5) Put hand-gear clutch lever “ IN ” and adjust rad between bell crank lever
and interlocking belt * B ™ to free interlocking bolt “A."

No. 2 Hoist
(1) Set forked lever actuating power clutch " M ™ vertical and adjust rod

hretwee? lever actnating clutch and power clutch hand lever to bring the latter
vertical.

(2) Fully engage power cluteh and adjust rod between forked lever actnating
clutch and power interlocking bolt “A" to free hand interlocking boit ™ B

(3) Put hand-gear “ OUT " and adjust rod between bell crank lever and hand-
gear clutch lever “ E ' to free the vertical interlocking bolt ' G.”

g-i} Put hand-gear © IN " and by means of adjustment on interlocking buolt
“B " freec power interlock “A."

Setting of Watertight Door Interlocks

811. (1) Shut the watertight doors and by means of adjustment on rods
“ R " bring the red lines on the side faces of interlocking blocks ** 5 '" flush with top
faces of interlock casting.

(2) Shut watertight doors and adjust rod between link actuating block “ T "
and crank to cross-shaft ** D' until cross-shaft ** D " is inoperative when starting
pedal is depressed.

612-615.

SECTION 2—CORDITE HOIST IN FIXED STRUCTURE

H.M. Ships ** Southampton,” ** Newcastle,”* * Sheffield,’” * Glasgow "
and * Birmingham **
General Arrangement
616, A duplex cordite hoist is fitted from the lower cordite to theé upper
cordite handing room for all turrets and is of the endless chain type. The Liting
heads are 70 inches apart.

Plate No. 39

617. The upper sprocket wheel shafts are connected through bevels to a main
driving shaft which is driven by an 8-h.p. electric motor through a flexible coupling
and friction clatch {1}, worm and wormwheel (2). The friction clutch (1) is operated
by a foot pedal and is used for starting and stopping the hoist.

618. The worm and wormwheel (2) can be disengaged from either of the
8 et wheel shafts (3) by means of dog clutches (4), and the respective hand
rives connected up by further clutches.
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Operation

619. Charges are loaded into the bottom of the hoists by means of vertical
flashtight revolving scuttles, past two spring actuated Haps (11) which prevent
the charge from falling back again.

620. As the door is closed by handle (5) it operates spring catch (68) which
withdraws spring bolt (7) and allows clutch pinion (8) to engage clutch drum (8],

621. The scuttle (10) is worked by a continually rotating cam drum on the
lower sprocket wheel shaft through rack and clutch pinion (8), and is revolved
through 180° at a time when it is clear of the hfting heads. As the heads rise,
they take beneath the edge of 2 charge and raise it. The inside of the hoist is inclined
so that as the lifting head rises, the charge is gradually moved over to a central
position on it.

622. As the lifting head and charge reach the top of the hoist, the charge is
caught by the rating tending the hoist (or, if not caught, it falls on to a table formed
by the door of the top of the hoist) and is transferred by hand to the cordite
gallery.

Mechanism at Bottom of Hoist. (Plate Nos. 389 and 40.)

623. The scottle operating gear is identical in design and operation with
that of the bottom of the fixed shell hoist.  (See page 42.)

624. The charges are loaded in, past two spring actuated flaps (11} which
prevent the charge from falling back.

825. The door is then closed by handle (3).

626. When the door iz fully closed it is locked by spring actuated catch (6)
and the clutch pinion (8) is allowed to engage with clutch drum (9). Spring bolt (24)
rises into a cavity (25) en the circumference of the clutch drum and prevents the
door being reopened,

627, When the scuttle has revolved through 607, one of the four toe-pieces (12)
rides over a stop (13) momentarily releasing the catch (6). The door under the
action of return spring (14) will apen about 3%, allowing the scuttle locking holt (15)
to bear against the side of the clutch drum. As the bolt enters its socket in the
drum, the door opens fully and the clutch pinion is withdrawn.

628. The spring box (16) fitted in the operating rod, only comes into action
as the locking bolt is being withdrawn. It prevents any possibility of & jar if the
door has o ted catch %_I and comes back on to the safety catch, When tha
scuttle revolves it throws the bolt out {due to its bevelled end) and tends to close
the door further ; the spring box absorbs the shock,

629, The tension of the hoist chains is adjustable, This s carried out by
adjusting the height of the lower sprocket wheel shait (17) by means of the nut
and check nut provided. The shaft has a travel of § inch above or below the centre
line of the shaft of the cam drum. This small amount of travel does not appreciably
afiect the meshing of the spur wheels (18} and (19). The weight of the revolving
scuttle is taken on the spindle (20} of the clatch drum. This in turn is supported
on a thrust ball-bearing (21) secured by a castellated nut (22). Great care is needed
in the adjustment of this nut as it governs the height of the clutch drum, the holes
in which must correspond with the position of the scuttle locking bolts. Lubrication
of the conical cam roller (23) and its shaft, is effected by an aluminium segmental
trough (14) which will receive the oil from the small pipe above it, whatever the
position of the roller.
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630. There is an instruction plate inside the bottom of the hoist giving details
for assembly of mechanism. When these have been carried out, the Lifting head
just Tising, will be 16} inches above the centre line of the cam drum when the
scuttle has just completed a stroke, assuming the lower sprocket wheel shaft to be

in its highest position.
631. Both ends of the hoist can be closed by watertight doors.

632. When the doors are open, the hoist is flashtight at the lower end, due fo
the construction of the scuttles and the lifting heads are a flashtight fit in the hoists.

B33-635

SECTION 3.—CORDITE “HAND-UP” IN FIXED STRUCTURE

(Plate 41.)

636, [n the lower cordite handing room of each turret, hand-up scuttles are
fitted in the deck overhead, through which cordite can be passed to the space over
the handing room, if the cordite hoists break down. There are two hand-ups to
each handing room.

837, The hand-up consists of a tube, 43 inches long internally, which is bolted
to the deck between the handing room and the space above.

638. A door is fitted at the top and bottom, and the top one can be made
watertight by seven butterfly nuts, a special nut being fitted on the hinge. Both
doors are flashtight, and are opened or closed by rotating about a vertical hinge.
A pait of s L'il'ég;aaded pawls at the bottom of the tube hold the charge in place
when it is loaded, thus making it easy to close the bottom door. These pawls
are in no way connected to the door.

639, An interlock is fitted which prevents both doors being open simul-
tanecusly, This ensures that the tube is always flashtight. The interlock is
combined with two tell-tales, one in the handing room and one on the deck above,
which show ' Loaded " or * Unloaded.”

Operation of the Hand-up

840, It is assumed that both doors are closed, and the tube s emgt . lithe
tube is empty, the rating above will have closed the l;i)per door, and lifted the
t

tell-tale rod (10} by itz handle (11), causing baoth tell-tales to show ' Unloaded."
The tell-tale Tod will be held in this position by a spring plunger (9) taking under a
shouldet on the rod. When the tell-tale rod is in the " up * position, ite lower end
iz clear of the socket (7) in the lower door (1) {20 leaving the lower door free to be
opened) and its upper end engages in the socket (17), and locks the upper door closed,

641. When the tell-tale shows ** Unloaded,” the rating in the handing room
opens the lower door (1).

642, As the bottom deor is opened, the cam plate {2) is revolved. This clears
roller (3), and its attached lever (4) (which are foreed against the cam plate by a
spring box (5) ) and the toe (6) springs over the bevelled ed;‘e of a spring cateh {§)
on the plunger (9), which is holding the tell-tale rod in the ™ up ' position.

643. The charge is inserted and held in position by the pawls (12}, the lever
{13) which works the pawls being pinned in the locked position. The spring loaded
bush to which both the pawls are connected has 45° play in the keyways on the
lever shaft (14), which gives the pawls, and the spring plunger {15) which works
them, sufficient movement on the shait to allow the charge to pass.
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844. As the lower door is closed again, the cam (2} forces the roller (3) to the
right, and the toe (6) engages with the catch (8), withdrawing the locking bolt (9)
against the action of its sprin? This leaves the tell-tale rod (10) free to drap,
under the action of its spring (16), into the socket L on the lower door. The rod
cannot drop fully until the socket is in line, and this only occurs when the lower
door is fully closed. Thus the rod locks the lower door closed. At the same time,
the upper end of the rod (10) clears the socket (17) in the upper door, leaving it
iree to be opened. Both tell-tales show * Loaded.”

645. With the final movement of the roller (3) the toe (6) clears the catch (8}
and the plunger (9) is free to move in again under the action of its spring. By this
time, however, the shounlder on the tell-tale rod (10) has passed the top of plunger (9).

646, The upper door is opened when the tell-tale shows * Loaded,” and the
charge removed.

847. As soon as the upper door is moved, the socket (17) is put out of line
with the u end of rod (10), and consequently the lower door is positivel
locked closed. As the upper door is closed again, socket (17) comes into line wit
the rod, allowing the latter to be lifted by its handle. This unlocks the lower door
once more and puts the tell-tale to ' Unloaded.”

G648, It will be seen, therefore, that—
{1) Only one deor can be open at one time,
{2) When the lower door is closed, both tell-tales are put to ' Loaded,"”
and the door cannot be opened again till the tell-tale rod is put to
" Unloaded.” This can only be done by the handle on the deck above,
and the handle cannot be moved unless the upper door is fully closed.

(3) When the upper door has been closed and the tell-tale rod put to
" Unloaded " the door cannot be opened again until the tell-tale
shows * Loaded.” This cannot occur till the lower door has heen
opened and fully closed again.

649, The hand-up can be used for passing charges back to the handing
room from the space above, To do this, the pawl lever (13) must be unpinned.
The tell-tales will have the reverse meaning to that shown., When the lower door
is opened, the rating in the handing room takes the weight of the charge, and pulls
down on the lever (13, allowing the charge to be lowered into the handing room.

650. When passing charges back by this method, they must not be dropped
on to the pawls, but must be lowered down gently. The pawls are easily bent by
the weight of a charge dropped on to them, and, if bent, will jam and prevent the
hand-up being used,

B851-635,
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CHAPTER VI

SECTION 1.—SHELL HOIST ON REVOLVING STRUCTURE

General

656. One shell hoist is fitted for each gun. The lower end projects into the
ammunition lobby, and the upper end is close to the gun. The left-hand and right-
hand haoists are on the inner side of their respective guns, 3 feet 3 inches behind
the trunnions. The centre hoist is on the left-hand side of the centre gun, B inches
behind the trunnions.

657. The hoist is of the endless chain type with two chains, between which
are secured the 12 lifting heads at 44-inch intervals,

658. The chains pass over sprocket wheels at top and bottom. The hoist is
driven through the mﬂ‘ sprocket wheels by a swashplate engine. The shait of the
bottom sprocket wheels works in adjustable bushes, so that slackness, due to wear
in the chains can be taken up.

658, The hoist starts as soon as (a) the lower door iz closed, and (3) the lever
at the top is pushed over to * START.” The hoist will not move unless both these
conditions ohtain, and it is immaterial which cccurs first. The hoist mowves threugh
one eyecle [corrresponding to a movement of 44 inches of the chain) and then stops
automatically, Asthe chain is of 2-inch pitch and there are 20 teeth in each sprocket
wheel, both sprocket wheel shafts make 11 revolutions per cycle, During this
movement one shell arrives in the vertical tilting bucket at the top, the hucket
tilts antomatically, and the hand-lever moves to * STOP." At the same time the
door at the bottom of the hoist is opened automatically.

660, The shell is pushed by hand, out of the tilting bucket, through the fixed
tray, into the intermediate tray and then lever is pushed back to " START."
At the bottom of the haist, a shell is loaded on to the door tray, and the door 12
closed. The hoist then moves through another cycle,

Operation. (Plates 23 and 24.)

6861, Note—The operation of the hoist as a whole is most easily understood
by reference to Plates 23 and 24. On Plates 26 and 27, which show the mechanisms
as they actually appear, the items have been numbered in the same way as in
Plates 23 and 24.

662. The hoist is assumed to be in the “ stopped " position as shown in
Fig. 2, Plate 23, i.e., the bucket (1) at the top is tilted, the handle (2} is over to
“STOP," the cam (24) is locked by the stop lever (11) and is held there, since
a bleeding port in the contral valve is always open and tending to raise the hoist.
The door (17) at the bottom of the hoist is open.

&63. Rod (4) can be worked by levers {5) and (7). Lever (5) can be pushed
up by rod (8), but not pulled down.

664, Lever (7), which is givuta:i in rod {4}, works in a long slot in rod (3),
and has its other end in rod é.,:'::l which tends to remain up due to the spring on
rod {9) acting through lever (6).

685, Case 1.—If the bottom door is closed first, rod (8) comes up, which
through lever (5) will lower rod (4). Lever (7), with one end held in rod (25), will
have its pivot lowered and its other end will travel down the slot in rod Uil. When
the shell is pushed out of the tilting bucket, handle (2} is put over to s Btart,” and this
raises rod (3). This will raise lever (7), whose pivot is held in rod (4), and hence
lower rod (25) against the action of the spring on rod (9). The moving of rod {8)
will open the control valve (23} through lever (10) and rod (12).

(€ 26878) E
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666, Case 2—If the handle (2) is put to * Start ** first, rod g is raised, which
will raise lever (7). As the other end of lever (7) is held in rod (25), rod (4) will be
raised. This will raize one end of lever {5), and lower the other, When the lower
door is closed, rod (8) will be raised, and with it lever (5). Rod {4} will be lowered,
and with it the pivot of lever (7). As rod (3) is holding one end of lever (7} rod (25)
will be lowered a[éa.inst the action of the spring on rod (9). The moving of rod (8)

will work valve (23) as before,
867. Hence the combination of these two actions opens the valve and starts
the hoist,

668. At the same time rod (9) withdraws stop lever {11) from cam lever {244),
The control rod.also raises lever (18) and puts the roller in lever (15), in contact
u;_iﬂ; tl;]e lowest point of the cam (24). Cam (24) does one revolution for each cycle
of the hoist.

669, When the hoist has moved through half a cycle (this is the position
illustrated in Fig. 1, Plate 23}, the cam [24) is pressing against the reller in lever (15),
gradually forcing it over, lowering control rod (3) and putting the hand lever (2)
over to " STOP.” The first part of this movement of the control rod tilts the bucket
into the shell dischargini,' position, The upward movement of lever (15) also closes
the valve by means of lever (14) and rod (12). As soon as the bucket hegins to
tilt, the fulerum for the floating lever (7) in control rod (3) is lost and a spring,
acting on rod (9), raises lever (B) and allows locking lever (11} to advance to
“locked ' position,  An elongated slot in rod (%) allows this movement to occur
without moving lever (10) and hence the valve.

670. At the same time, at the bottom of the hoist, a cam (21} which is driven
by spur gearing from the lower sprocket wheel shaft, engaging with a roller, with-
draws the spring locking bolt (19), by a system of levers. This allows the door %1'?}
to fall open. A bufier (32) takes the shock, as the door comes to rest, The
locking bolt is only released momentarily, springing up again before the hoist
comes to rest,

671." The clutch lever is put to * Hand," thereby disconnecting the engine
and connecting up the hand gear, n

672. Worked by a rod from lever (6a) is a tell-tale near the hand gear in the
working chamber. This shows “ READY " when both rods (4) and (25} are in the
down position, .., when the bottom door is closed and the lever (2] is over to
“"START." At the end of each cycle, rod (25) is raised and " READY " is with-
drawn from the tell-tale. Thus the men on the hand gear are informed
automatically when to operate the hoist and when to stop.

Safety Arrangements

G73. (1) The hoist cannot be gei in motion until the door at the bottom has
been closed and the lever at the top lias b&mﬂput to * START." This is due to the
action of Aoatine laver (7Y as hefore deseribe e

“3, In order to enahble fire to be opened whilst the lower T::.rmm are being manned, the
lomding tray can be held in the closed position by the catch lever (Flate 264) and thus provide cons S
tinuons motion of the Shell holsts, without the mai »©  =—erution of the loading tray.” |

(G O521348—A.F 0. P 408/48.)
Mechanical Details, (Plates 26 and 27.)

G74. The hoist casing consists of v wop two and the
bottom ane are castings, and the other two & | = LIOTIS, Casings are
all bolted together and are supported at the worl: g chamber floor, and the gun-
house floor, : :

675. The two top casings are flashtight, the clearance round the working heads
and rollers being -0l inch. The working heads have a clearance of -08 inch in
the remainder of the hoist.
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676. The bearings of the lower sprocket wheel shaft are carried in plates (26},

adjustable by a lever (29) and bolt (28) to take up slackness in the chain. The
plates (26) work in guides, secured by tap bolts (27).

877. The upper surfaces of the lifting heads have a groove (J1) cut in
them to emsure that no weight is at any time taken on the base fuze or its

protecting plate,

678, The lifting heads are secured to either chain by two bolts and special
nuts (30). To remove a length of chain the split pin, inside the lifting head,

s withdrawn and then the bolt unscrewed and wit wn, 50 freeing one end

of a length.
BT9-680,

SECTION 2—GENERAL LOADING ARRANGEMENTS FOR SHELL

681, The loading arrangements consist of a fixed tray at the top of the hoist,
a loading tray, which pivots on a loading arm bolted to the gun cradle and which
r:ah.:: be swung in to load the gun, and an intermediate tray which works between
the two.

682, As already explained, a shell arrives at the top of the hoist and is tilted
automatically by the tilting bucket and comes to rest. still in the bucket, with its
base in the fixed tray. A stop in the fixed tray prevents the shell being pushed
into the intermediate tray, unless the latter is both up in line with the fixed tray
and empty.

683. The intermediate tray, which is balanced by a balance weight, works on
rollers running on guide rails concentric with the trunmons. When empty, it locks
itself in the top position in line with the fixed tray and when loaded and released
it comes down and rests on & buffer on the loading arm (unless the gun is at more
than 12}° elevation, when it comes on to another buffer on the guide rails). There is
@ stop in the intermediate tray which prevents a shell in it from sliding into the
loading tray usless the intermediate tray is resting on the loading arm amd the
loading tray is back in line with the intermediate tray, When hoth these con-
ditions obtain, the shell will slide into the loading tray, in which it can be swung
into line with the breech to be rammed home. It cannot be so swung in, unless
the gun is fully run out and the breech is open.

The Fixed Tray. (Plate 25.)

684. As the tilting bucket (7) tilts in an anti-clockwise direction, the base of
the shell rides up the trough and over two spring pawls (2} and its base then rests
in the fixed tray (1). A stop (4) held in the " up * position by levers and a spring
bolt {11), prevents the shell being pushed out of the bucket if the intermediate
tray is " down © or leaded. The WWEJ{QA prevent the rating at the top of the hoist
pufting his lever over to ** START " and so tilting the bucket back and dropping
the shell down the hoist, if he has omitted to push it out of the bucket.

685, The stop (4) can -;:nt_"”i-l“-rﬁithdrawn by a reller (13) on rod (12) workin

om: P wil=rrierip'te 4 5 can only occur 1f the intermechate tray 1s up an

Lty 4 <hell in it, the shell will rest on the roller (14), so
withdrawie, = wr 1), and allowing the spring (11) to assert itself
and raise the BROPIER, , At (S

Note.—At th@"ﬁnﬂ*ﬁlﬁfn?'ﬁn extension tray is fitted to the fixed tray
owing to the gun being Set further to the rear of the mounting than the
right and left guns. :

In order that stop (4) shall come up while the shell is on its way to the
intermediate tray, the extension tray has a lever (144} over which the
shell slides. Depressing this lever raises stop (4).

(C 26578) 2
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The Intermediate Tray
886, As a shell is (pual:ed into the intermediate tray it rides over the roller
4]

{14), allowing the stop (4] in the fixed tray to rise and prevent another shell from
being pushed in.

687, The intermediate tray is balanced with a balance weight over a pulley.
I'he weight is heavier than the tray by about half the weight of a shell, so that when
the tray is free it will automatically go down if loaded and rise if empty. In its
top position the tray is locked automatically by a spring locking halt (5). This is
released when the loading number pulls down on a handle (8), and the tray goes
down until buffer (15) takes against the loading arm. If the gun is at more than
121° elevation a buffer on the guide rails brings it to rest until the gun “ picks
it up " on being brought op tul:im.d.

688, The stop (3), holding the shell in the tray, is kept up by a spring bolt (16),
and is only withdrawn by means of a lever and roller (9) engaging with a cam (§)
on the arm of the loading tray. This occurs just before the buffer {15) comes on
to the loading arm, and will only occur then if the loading tray is in its fully back
Ea:?!]sniaﬁm" as otherwize the high portion of the cam (8) will not be in line with the

r (B).

The Loading Tray

689, In Plate 25, the intermediate tray is shown in line with the fixed tray
and the loading tray in line with the intermediate tray. This position of the leading
tray corresponds to the gpun being at 5% depression. At any normal loading angle,
the shell will slide by its own weight from the intermediate to the lvading tray
as soon as the stop (3) is withdrawn,

690, The loading tray is pivoted on its arm (10} which 1= pivoted on the loading
arm {23). Fixed to the latter is a sprocket wheel (22 teeth) conmnected by a chain
{17) to another sprocket wheel (19 teeth) on the shaft of the loading tray. This
causes the loading tray as it swings over to turn through a small angle, so that it
is parallel to the bore of the gun when in position for ramming the shell,

691. Two spring stops, worked by a handle (18), lock the loading tray either
in the ramming or waiting pesition. Pushing in on the handle releases the waiting
position stop and leaves the ramming position stop free to enter its socket under
the action of a spring as spon as the tray reaches the ramming position. Pulling
on the handle works the stops in the opposite way,

B892, The cam (8) on the arm of the loading tray has a slope so that, if the
intermediate tray 1= already down on the loading arm, the action of withdrawing
the tray withdraws the stop (3) and lets the shell slide in at once.

693. Further safety arrangements prevent the loading tray being swung
into the ramiming position unless the gun is fully out and the breech open. A stop
(19} on the loading tray arm engages with one toé of the lever (2 actuating the
breech interlock. The other toe of this lever 32 held by a casing (21) secured to the
breech rinﬁ of the gun, if the gun is not fully Tun out, and by the end of & bar (22)
if the gun is fully out, but breech closed. The bar (22) is worked by a cam keyed
to the hottom of the breech hinge pin, Hence the lever (20) and, consequently,
the loading tray is only free when the gun is out and breech fully open. Con-
versely, the breech cannot be closed until the loading tray has been withdrawn.

Shell Loading Gear in Gunhouge, (Plate No, 28.)

694. The trays in elevation and plan view are shown on Plate 28, which also
illustrates the relation of the trays to the gun and to the top of the shell hoist.
The gun is shown at 5° depression and the distinguishing numbers used correspond
to those used on Plate 25,

695-700.
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SECTION 3.—CORDITE HAND-UP. (Plate 28.)

701, In this design of mounting the cordite hand-up takes the place of cordite
hoists in the revolving structure. There is one hand-up for each gun.

702, A cordite charge enclosed in its cardboard container is passed by hand
from the top of the duplex cordite hoist via the cordite gallery, within the ring
bulkhead, to an elevated platform at the rear of the working chamber, From
there it iz passed up through the hand-up to the gunhouse above.

703. The elevated platforms for the cordite handing numbers are recessed
into the rear of, and partitioned from, the working chamber at the right- and
left-hand side, these recesses being called the " cordite pockets.”

704. The cordite hand-ups for the left and centre guns are operated from
the left-hand platform and the hand-up for the right gun is aperated from the
right-hand platform.

705. The hand-up consists of a tube of sufficient size to accommaodate a
charge complete with cardboard container.

706. It is set at an angle and bolted to the gunhouse floor. Flashtight doors
are provided one at each end, one door opening nto the gunhouse and the other
into the cordite pocket. The doors are interlocked to prevent both being oper at
the same time.

Operation of Cordite Hand-up

707. The cordite hand-up is shown with the top door open and the battom
door closed.

708. The number in the gunhouse removes the charge and depresses the
pedal (1) which actuates the top cam (2) and, through the rod (3), the bottom cam (4).
The firet half movement of the pedal closes the top door by means of the top cam [}
and the door actuating lever (5), the bottom door remaining closed because the
bottom door actuating lever (6) remains in the straight portion of the bottom
cam (4). Further movement o the pedal opens the bottom door, the top doot
remaimng closed becanse the top door actuating lever (5) remains in the straight
portion of the top cam (2). On completion of the pedal stroke and after release
the pedal is returned, by spring plunger (7), the actuating rod (3) and cams remaining
in the up position, with the top door closed and the bottom door open.

709. In opening the bottom door the cam on the door actuating shaft (8)
rides past bolt (9) which is spring returned, locking the bottom door in the open
position. The hand-up is now ready for loading.

710, The charge is inserted and remains held in position by the pawls (15),
the lever (16) actuating them being locked in the stowage position. Both pawls
have about 45° play on their pivot shafts {17} which permits the pawls and spring
plunger (18) which actuates them sufficient movement to allow the charge to

pass them.
711. After loading the reverse movement of the doors takes place, the man on

the hand-up platform apﬂ'atin%’éland lever (10§, The first operation necessary is
to free bolt (9) and unlock the bottom door from the open position. This iz done

through the trigger release in hand-lever grip rod (11) and levers (12) and (13).

712. The first half movement of hand lever (10) closes the bottom door, the
top door remaining closed. Continuation of the hand lever movement opens
the top door, the bottom door remaining closed. On completion of the stroke, and
after release, the hand lever is returned by the spring loaded plunger {14).

713. In order to enable charges to be returned from the gunhouse, the
pawls (15) can be housed clear by means of lever (16).

714-715.

(C 28878) Ed
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SECTION 2—FIRING, NIGHT SIGHT, AND LOCAL CONTROL SUPPLY
CIRCUITS. (Plate 36.)

741. Two batteries of 65 ampere hour capacity, each consisting of I8 nickel
iron cells ** Nife " type D8, and each battery fitted in 3 boxes, are accommodated
in the shell handing room.

742. The battery charging resistance is carried in an adjacent position on
the ship’s structure.

743, The distribution panel, placed in the working chamber, has five principal
switches. Switches T and II feed the bus-bars supplied by the respective batteries,
or, in second position, connect the batteries to the charging circuit.

744, Switch No. III supplies the earth circuits for quarters firing and night
sights.

745. From this switch the circuit is led to the Quarters Firing C.0.5., thence
to fuze panel in gunhouse ; whence, split into main and auxiliary circuits, it goes
to the double contact firing pistol at the local director sight, while te circnits
from the bus-bar in fuze panel supply current for night sights at the L.D.S, and
officer’s periscope.

746. From the pistal the firing circuits go through the non-inductive registance

and Quarters Firing C.0.5. to interceptors at the guns, and through hreech safety
change-over contacts to lock contacts. ;

747. Switch No. 4 feeds the fuze panel for local control ciroutts ; the particular
circuits served by each pair of fuzes for fire control being as follows (—
For"A "X "and " Y " turrets :—
Gun Range (Local).
Gun Elevation (Local).
Gun Ready Lamp.
Turret Training,
Hlumination.
Telephone A,
M/A for Local Conirol,
For “ B " Turret :—
Gun Range (Local).
Gun Elevation {Local),
Gun Ready Lamp.
Turret Training,
Tlumination.
M/A for Local Control.

Switch No. 5 supplies the Emergency Lighting Circuits.

Wiring at Local Director Sight Position. (Plate 364.)

748. A terminal box is carried in local director sight pedestal and from this
all the local director sight services are led, as shown in detail on diagram.

T48-750.

SECTION 3—THE COMPRESSED AIR SYSTEM. (Plate 33,

751. Air is required in the turret either for air blast or for charging the run-out
cylinder. It can be supplied from the ship’s mains or from a reservoir of two air
bottles stowed on the revolving platform in the shell handing room.

752. The ship's mains supply air at 3,500 Ib, per square inch pressure, which
iz led into the turret through a central pivel, and swivel connection to the air blast
panel carried on the revolving platform, There is also a connection from the
panel to the air bottles,
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F53. Air, either from the bottles or maing, passes through the reducing valve,
which reduces the pressure to 1,250 Ib. per square inch, and then the pipe divides,
and one lead goes to each gun, to a four-way connection near the outer trunnion
bracket in the case of the side guns, and on the right-hand trunnion bracket of
the centre gun. From here one pipe takes air through the trunnion and shiding
pipes (for details, see Plate 9) to the admission valve on the breech ring ; one pipe
Pavageaph 753, add -— : G . alve and

i Mote—In oeder to reducs hwﬂﬂllﬂgﬂfﬂrﬂhmmm ChRTEEd.
valve i to be kept st ko 760 1b. per square inch, being only et to 1,250 b, per
aquare inch when charging the run-oub eylinder .

(Thia amendment embodies A.F.0, 4351/43.) anel 33‘3
(G 0138043 —A.F.0), P.113/43) EPQ?: >
Ng. 8, AFO, Paijs.) i
i i i | L L LRI O Gy UL L O T T TR

755, For sub-calibre firing, the elbow piece on the outlet side of the automati
air-blast valve is disconnected and swivelled round, and a flexible hose connected.
This hose is stowed on the left-hand side of the structure supporting the centre gun
trunnion bracket,

756-76(0,

SECTION 4 —THE RAMMER TANKS AND GUN-WELL DRAIN S5YSTEM
(Plate 11.) 2
761. The three rammer tanks of 25 gallons each are filled with fresh waler
by hose from outside the turret.

762. On the underside of each tank-is fitted a short pipe and cock for draining
the tank. This cock is situated under the step in each gun-well.

763. The gun-well drain tank, of 60 gallons capacity, into which the gun-wells
and air cylinders drain, is fitted with a lead to a semi-rotary hand-pump by means
of which, throngh a flexible hose stowed in the centre gun-well, any rammer tank
may be refilled.

764. The gun-well drain tank is fitted with a valve, to which may be connected
a flexible hose for draining the tank.

763.

SECTION 5—CORDITE DRENCHING SYSTEM IN REVOLVING
STRUCTURE. (Plate 30.)

766, Cordite can be drenched in each of the cordite hand-ups and also whilst
being handled on either cordite hand-up platform.

767. Salt water for spraving is taken off the supply pipe to the cooler through
a nen-return valve (1) to the drenching valve (Z), mounted on the gunhonse roof
support, and thence to the spraying system.

768, The drenching valve (2) can be worked by a handle (3) at the valve or
by the Officer of Turret’s handle (4) at the rear of the gunhouse. An Aren’s control
wire (5) worked off the drenching valve handle, simultaneously closes a quick
closing sluice valve (8) on the cooler supply pipe, so reserving the whole of the flow
for the drenching system, :
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789, Three flexible hoses and fittings arve provided, by which charges in the
chamber of each gun can be drenched if required,

770. The drenching valve is kept closed normally by the pressure of water
on top of it and a spring and plunger (7). When opened a g}:-ring {8) forces out the
catch (9) which engages in a noteh (10) and so holds the valve open until released
by pressing up on the handle (11},

771. The quick-closing sluice valve has a spindle (12) worked by a handwheel
{13} which moves the spindle up or down by a bridge (14). The bridge 15 supported
on two pillars (15) which pass through guide holes in the valve box and are keld in
the " open " position by catches (16). The springs (17) always tend to close the
valve by forcing the pillars and bridge down but cannot do so until the catehes (18)
are released by the Arens control wire (3), which works against the action of the

spring (18).

772. Ii the valve has been closed by this means it can only be reopened by
first revalving the handwheel (13) as if to close the valve. As the valve is then
seated, this has the effect of rasing the bridge and pillars against the springs until
the catches (16) engage again under the action of the spring (18). The bridge is
then held in the open pozition and the valve can be opened by revolving the hand-
wheel in the opposite direction.

773, The non-return valves are fitted in the syvstem to ensure it remaining
full when it has once been used and so abtaining an immediate jet of water when the
drenching valve is opened, instead of a preliminary rush of air. The non-returm
valves between the drenching wvalve and the sprayers are spring loaded to keep
them shut and so held the head of water above them when the drenching valve

15 closed.

T74-773.

SECTION 6—LEAD OF SALT WATER SUPFLY FOR COOLING AND
DRENCHING FROM FIXED TO REVOLVING STRUCTURE

776. A pipe is led off the 50-tén pump or alternatively the fire main to a
connection on a pedestal on the deck immediately below the platform in the shell
handing room. A flexible, internal armoured, rubber and canvas hose tales the
salt water to another connection under the underside of the working chamber
fioor, whence it passes to the cooling and drenching systems, The retumn pipe is
arranged in a similar manner alongside the supply pipe,

SECTION 7 —VENTILATION, COOLING, FLOODING AND SPRAYING
(Plate 42.)
Ventilation
777. Air is drawn through a mushreom vent on the weather deck and passes

down the supply trunk, through a gastight flap to the supply fan. Air is forced by
the fan through a W.T. slnice valve “ A " (which must be open) on the platform

deck, into the magazine.

778. Exhaust air from the magazine leaves by the exhaust trunk, passes
throngh a W.T. sluice valve " 13" (which must be open) on the platform deck,
then through a W.T. trunk discharging through a flashtight fitting between the
upper deck beams,
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Spraying

779. Spraying is done by spray pipes fitted over the cases in the magazines ;
water can be admitted to these t gh a pipe connecting with the firemain system
of the ship. A valve is fitted outside the magazine for controlling the supply of
water to the spray pipes, operated by rod gearing from inside the magazine itself,
or from the handing room or the ﬂuodin? locker on the weather deck. A hose
connection with valve is fitted to the supply pipe inside the magazine.

Flooding

780. Flooding can be carried out through the usnal 7-inch flood pipe con-
nected to sea by a flood valve and a sea-cock, operated by rod gearing from a flooding
locker on the weather deck, and a convenient pozition near the escape from magazine.

781-785.




APPENDIX I

Schedule of Component Parts of Breech Mechanism

Mot —T hose parts which ave different for Right and Left gane have the letter B after the item member,
Thase parts which are interchangeakle are given p ain numbers,
Taken from N.O.D. 2196/19,
Deseription.
Tiem Mo, e Carrier
IR Camier body,
2R Lever, actaaling retracting bar, with split keep pin.
S8R P, axis/ rofler.

4 Roller, retracting bar actuating lever

AR Bar, relracting,

i Spring, retracting bar,

g Serew, retaining retracting bar.

] Plug, retracting bar.

) Serew, fixing, lock hand lever guide (2 in No.}.

10E Safety stﬂ?.

11R  Spring, safety stop.

12 Guide, loclk hand lever,
14K Screw, guide, safety stop.

14 Pin, axis, retracting har, actuating lever, with split keep pim.
15Kk Cam actuating lock.
16 Serew, eheck, lock and lever axie stud.

17 Siwd, axis, lock kand lever, with split keep pin.
153 Wut, Inck hand lever axis stud.
{2 Stud, stop, slide box.

20 Serew, check, stop stud.
21 Cateh, breech mechanizm lever,
=R Plate, catch, B.M. lever,
o3 Block, retaining spring, B.M. lever catch.
24 Spring, B.M. lever catch
28 Pin, securing spring retaining black.
26 Screw, fixing, B.M, lever catch plate,
| TR Arm, breech machanism kever,

28 Crankshaft.

2 Nul, crankshaft, with split keep pin.

i) Bolt, securing crankshalt bearing, with split keep pin.

3 Boll, hinge, with split keep pin.

a2 Nut, hinge bolt.

a3 Bush, hinge bolt (2 in No..

34 Serew, cheok, hinge bolt bush.

35 Cam, air blast.

a6 Washer, spring, air blast cam fixing screw.

37 Screw, fixing, air biasl cam,

a8 Lubricator, Tucker.

] Flunger.

40 Nut, retaining,

41 Spring, plunger.

42 Bearing, crankshaft.

43R  Brucket, hanp-fire latch,

44 Spring, hangfire latch, Mark 1T

45 Plunger, hangfice latch,

45 Dietent, hangtire latch retainer, with split keep pin,

47 Spring, detent.

418 Serew, fisdng, hangfire lateh bracket {2 in Ne.).

418 Plate, locking (2 in Mo

50 Screw, fixing, locking plate (2 in Ma.).

51R Latch, h e,

52R Pawl, hamghre latch.

GER Retainer, hangfire latch,

SR Plate, bearing, hangfire latch.
Serew, check, hings lug bush {2 in Nao.).
Callar, Luukh\f;, with split keep pin {2 in Na.).
Cam, sadety, loading tray.

55

56

57

53 Bush, hinge hug (2 in No.j.
59 Crosshead.

B0 Slide, actuating lock.

1R Link, actuating lock,

B2 Bolt, adjustable.

[} Plate, locking adjustable bolt,
54 Screw, fixing locking plate,
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Desorinti

Lever, Hand, Lock
Arm, with split keep pin.
Stud, guide, cateh lever spring.
Pin, axis, catch lever,
Plunger, catch,
Cap, vatch phonger, with split keep pin,
Lever, catch.
Spring, catch plunger.,
Spring, catch lever.

Sorew, Breach
Body.
Cam safety.
Serew, fixing safety cam (2 in No.).
Pin, axis, rolles.
Raller.
Pin, gecuring roller axis pin, with split keep pin.,
Serew, Inbricating (ghort).

Obfurator
Ring, rear, ouker.
Ring, rear, mner.
Ring, front.
Paxt.
Diise, protecting, front.

Axinl Vent
Baoilt,
Slpewe,
Nut.
Spring.

Cam, Rotating Breech Serew
Body.
Screw, fixing (2 m No.)
Flate, locking fixing screw (2in Mooy,
Screw, fixing, locking plate (2 in No.

Arc Control
Body, with split keep pin,
Serew, fang.
Spring.
Planger. 5
(aleh = "
Berew; Retalning, Box Slide
Plunger.
Spring.

AP,
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AFPFENDIX II

LIST OF NUMBERS AND TITLES OF THE * WORKING DRAWINGS " CONTAINING
STRIPPING INSTRUCTIONS AS SUPPLIED TO THE SHIP

Roller | Admiralty Via b
No, No. | Drawing No. Description.
4 | 17 N.8481 Arrangement of Friction Clutch and Worm Drive for Training
AT,
L ‘ pie N.12018 | Details of Dismantling Gear for Training Gear Brackets, Sheaves,
Bfe.
G 24 N.1201% | Details of Dismantling Gear for Training Gear Brackets, Sheaves,
eir.
6 ‘ 25 N.11427 | Details of Dismantling and Assembling Gear for Training Pinions.
7 24 NS0 Arrangement of Cradle.
w | 3 | MN&sS5 Arrangement of Brackets for Dismantling Splinter Protection
| | Plates and Method of Femoving Gun from Gunbouse.
o | 7 N.11445 | Details of Brackets for ]:H_amnﬁng Splinter Protection Plates
[ on Gun Cradle.
12 | 52 NagF | ment showing Method of l.'ri.:i‘m.amtlm]g1 Elevating Gear,
13 53 N.11791 Drismantling Gear for Hard and Power Cluteh Couplimg Shakt.
1% ]2 N.88m Arrangement of Lifting Crear for the Remowml of 'P\ump andd
Motar.
19 83 N.2880 M;I:T:-f Lifting Gear for the Removal of Pump and Moetor,
19 | B4 N 12020 Dhismantling Gear for Adr Bottles, Cooler, Pump, Motor, ete.
21 B8 N.5781 Armangément of Shell Hoist an Revolving Structure, showing
‘ I Method of Assembling Chains, ete.
& 185 | M.12045 Diagram of Settings for Control and Operating Valves,
47 206 | H.11449 Arrangement of Dismantling Gear for Local Director Sight,
47 | 23 |  N.1430 | Dwetrils of Dismantling Gear for Local Director Sight,
as | 3 N.9120 (General Arrangement of Sighting Mechanism.
und Fly,
57 | 6 : N.&ﬁ?iﬁ General Arrangement of Training Receiver, Type I, Mark V,
| | | and Fly,
58 | 29 | N.0732 | General Arrangement of Ebevation Receiver, Type E, Mark 11—
I [ | and Fly. Sectional Views.'
58 252 N.0638 General Arvangement of Gyro Divector Sight, Type T, Murk 15—
| | and Fly. Longitudinal Section.
61 259 | N9 Range to Elevation Unit, Mark [T1—Sectional Armngement
and Fly. through Centre Line of Unit.
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