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LANDING SHIFS TANK
DESCRIPTION AND OPERATIONAL EMPLOYMENT

w -~ BEOMOn-i--GENERAL DESCRIPTION OF LANDING SHIPS TANK
CLASSES AND FUNCTIONS

1. The lending ship tank (LBT) is demigned for long renge overseas .
operations, It i a large ocean going ship with great endurance, and
sdequate living accommodation for army personnel amberked on a
long voyage. The LST cen also be used for ahort range operations.

* L8T(1) Maracaibo olass—general description .

2, The first LST to come into pervice in this country were not specially-
built, They were converted tankers, known as Maracaibos, 50 called
because the tankers from which they were converted were ghallow draft
veaaels gpecially built for the conditions met with in the Gulf of Maraecaibo
in Venezuels. The .converaion bes heen successful and these vesaels
heve done valueble worle,

A conversion, however, can never be wholly satisfactory and thess
ghips have certein disedventages which have been overcome in the
tater LST,

3. There are thres Maraceibos, Bachaquero, Misoa and Tasajera.
Bachaquero and Misoe are ships of 5,100 tons displacement loaded,
'Tesajera about 1,000 tons smaller. They are steam driven with a
maximum gpeed, fully loaded, of 10 knots, at which their endurance
is 6,000 miles, Their loaded beaching trim is ebout 4 feet 2 inches
forwerd and 16 feet aft, which means that they can only he used on
stoop beaches. With a beach gradient flatter than 1 in 50, artificiel
means of bridging the gap between the end of their ramps and the
ghore ig required. They bave & bow door hinged at the foot, which when
lowered, forma support for a ramp. There iz also en extension ramp
which, with the main ramp, gives & total length of 72 feet. Both
roznp and eXtension are constructed of steel and ean carry a forty ton
tonk., Unlike modern LST, the Meracaibos are not designed to carry
vehicies on their upper deck. Space can however be found on the
upper deck, above the wing compartments, to stow about eight large
vehicles, As there im no truck lift, suzeh vehicles mausi be handled
by shore erane or by the ship’s derricks. After the tank deck has been
unloaded, vehicles of suitable dimensions, stowed on the upper declk,
can he lowered to the tank deck by the ship’s derricks through the
hatches at the after ende of the wing compertments, and e¢an thence be
unloaded over the ramp,

4. Tank end vehicle stowage on the lower deck is divided into
~ompariments by two fore and aft bulkheads.
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The wing compartments will eech cerzry nine heayy tanks or a
larger I:l]rnlgber of light tenks or vehiolas. Tasejera doss not carry
guibe so many, Height is the limiting factor, being only 9 feeb

inches. The low ceiling makes General (rants, Shermans and
Churchiils somewhat diffienlt to stow, and in some cuses fouls the
waterproofing equipment. Headroom in the central spuce is 9 feob
at the forward end but decreases to 6 feet § inches aft, with the result
that the central space is of little use for anything except small vehicles,
guns, limbers and bren carriers. . )

Between ths bow dooras and the forward end of these t¥mparimenis
there is & marshalling apace, but menoceuvring either in this marshalling
space or in the tenk and vehicle stowage is not easy owing to the

- congestad and obatructed nature of the space available.

4. The ships bave two 2b-ton derricks which can plumb the stowage
spaces through hetches at the after end of the wing compartiments.
Light tanks and vehicles can be loaded or unloaded by meens of these
derricks, off ar on to & guay, or from or into lending craft tank (LOT)
alongaide. There are also two 10-ton derricks plumbing the central
compartmant. These can be used to lvad or nnload hight vehicles.

6.. In addition to their own complément, the Marncaibos can cerry
12 officers and 105 other ranks, The accomrmodation, however, is not
up to the stendard provided in the later LET.

LST(2)—geueral description

7. The LAT(2) is an Americen built vessel of 3.778 short tonas (3,371
long tons) displacement when loaded &nd in ocean going trim.
Mezimum spead is about 1 knobs, but the ships should not be expacted
to maintain more than sbout 5 knois on an ocean padsage. After
masg production of prefabriosted parts these ships have been assembled
in l&é days. . :

8. L8T(2) have bow doors, abaft which is & simple ramp hinged at
the bottom and raised or lowered by chains, When raised, the ramp
forms a watertight door, and when lewered. it forms o short steep
remap down o the beach.

B. L8T(2} carry guns or vehicles on the upper-deck a8 well a8 in the
tank deck, and have u lift for vehicles between the two decks. This
in gitucted just abaft the forscastle and is of simple design ; it is raised
or lowered by wirea from the ghip’s windless, It can lift 10 tons,
but is rather slow in opsration teking 66 seconds up aad §2 seconda down.,
The lift pletform is secured at npper deck level, and a small vehicle
mey be stowed on the platform providsd the stops are placed in position
under the pigiform. .

A lgrge hatoh in the upper deck, forward of the superstructure,

. gives mccess o the tenk deck ; but LST(2) have ne crane, and use of

the hatch therefore dspends upon finding & berth under a henvy shore

crane, . .
. Cortain L3T(2} of the replacement programme are fitted with a
remp to the uppor deck in place of a lift, Further details regarding
ramped L8T{2) are included at Appendix H, paragrapha 6 and 8,
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10, L&T({2) bave accommodation for 12 offtcers and 163 other ranks
in addition to the ship’s complement. Armament consiste of six
20 rmm Qerlikon and one 12 pounder {sited aft),

1. As the number of LBT{2) available greaetly exceods the number
of LST(1}, references in this pamphlst refer majnly to ths former.
Diegramis of the LST {2}, showing profile, top deck end second declk,
and tank deck respectively, are given at Appendices, A, B and C.
LST(3}—prelimingry details :

12, A"hew LST, to be known as the L8T(3), iz now being built in
the United Kingdom and Canada, Thiz LST will have approximately
the same cepacity as the LST(2} and a speed of about 13 knota,
Designed beaching drawghts are 4ft 7in forward and 11t 6in alt,
when carrying 500 tons cargo loed. .

13. L8T(3) will carry either two harbour launches or two landing
craflt assault (LCA) et davite,-and wil be capahle of carrying three
more LCA in chocks on tha upper deck at the expense of vehicle lift.
The three LCA on the upper deck can be hois out by two Lb-ton
derricks on either mide of the vpper deck.

LST data _ .

14. Details of dimensions, speed, rangs, naval complement, and repair
and maintenance facilities, ete, for the various types 'of LST are
given in Appendices D, ¥ and F.

SECTION 2—0RGANISATICN AND HANDLING CF LST

Organisation .
- 15, The DBritish organisation of LAT is into divisions, flotillas and
squadrons (or groups} :—

{1} Division 0 L8T
{b} Flotille ... 12 L8T
{¢} Squadron (or group} ... 2 or more flotillas

Pogition of senicr officers of flotillas and squadrons and their stalls

16. The captain in command of & squadron, and the commander in
command of a flotilia, are normally in ¢command of their own LST as
woll as their squadron or fotilla, Squadron end Aotilla staffs will
usuelly be dispersed among the various shipa of their aquadron or flotilln,
and not necessarily accomunodated in the ship of the senior officer.

waching and retrecting of LST(2) :
CUITUL1STE). bave two rudders, one ebaft each propellor. This
al nt indkes ehips very handy even with slight heaedway, but
does not assist them when they have stern way on, in which stete they
are very difficult to handle. Théy have & bigh froeboard and are
therefore considerably affected by wind.

N 18. These vessels cannot easily kesp station at less than one-and.a-
- halfeables £1300 yurds) distance ; if thay are turned to line abreast. before
: ey will then be 300 yards apart and take up a large amount

g
SR
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Tt is considersd Eues the best formation for beaching is in fine quarter
. line or double quarter line, ships beaching in succession, closa to each
other,

19. If the beach iz suitable, the vehiclea from the tenk deck can be
landed in e fow minutes (aay 5 t0 10 minutes per ship). When the
tank deck is elpared, tho ship should retract, get her vehicles off the
upper deck and lined up on ths tank deck, and then re-beach in ghslloweg
water., . :

Thia manosuvre is very profitable on beaches steoper than 1 in 50
as na time is lost in getting the last'vehicle ashore, and the ship does
not present a stationary target the whole Hme,

This method of unloading LST is set out fully, together with its
| adventages and disadvantages, in Section 4, paragrapha 52-54.

Spacing on & ghallow beach

20, On ashallow beach, LT should not be beached with a gap of less
than 100ft, i.e. twice the beam of the ship.

Uss ol the kedgs enchor : -

21. L8T of all types are fitted with a kedge anchor operated by its
own capatenn. 'The primery nse of the kedge anchor is to enable LET to
retract from the beech, and it should be used for this purpose in all

: conditions with the paasible exception of a steep beach and a light load.
: . A subsidiary function of tho kedge is 1o assist in keeping a beached
LST aquere on to the beach, while loading or unloading is in progress.

E ’ SECTION 3—EMBAREKATION FOE OPERATIONS

Responsibility for preparation of loading plan
22, The prinecipal militery landing officer {PMLQ) on the divisional
gtaff is responsible for the landing tablea which are the basis of the
1 divisional logding plan. The navsl force commander will then allot
: LHT to assoult groups, wheroupon each brigade, assisted by the military
landing officers (MLOQs), will prepare’ detailed stowage plans in con-
junction with the cornmanding officers of the units concernad.

23. Owing to the almost infinite voariety of tanks, vehicles and guns,
of different types gxd sizps, which might constitute & load for a L8T,
any figures given T thia pamphlst are intended for gunidance only.

Planners should try cut their LST loadings in advance, by fikting
piecen of cardboard, cut to scals to represent tanks, vehicles or guns,
Into & similer soeled plan of the tank deck and the upper deck o( the
ghip t0 be loaded, HufSeient space should be left between vehicles
to enable fires to be dealt with if they hreak out. Buch plans must
ghow ali obatrizetions on the decks sueh as hatches, ventilators, ste,
and should be ¢hecked for accuracy beforehand. Thereafter the loading
plan should be ‘prepared in diagrammatic form, showing the stowage
poeition of sach bank, vehicle, ete. Thess in turn should be clearly

.—"'—_J‘-
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marked with their priority number for off-loading. « A key should be
attached to each plan clearly deseribing each tenk, vehicle or and
the unit to which it belongs. Copies of these plans must be suilr?mted
for approval to the senior officer assault group (80AG}, end to the
corminanding officer of the LET concerned.

2+. The clogest liaison must be maintained between the commanding
officers of the LST and the military officers respoensible for planning
- aftd toading, It is for the PMLOQ or his repregentetive to docide what
he wishes to load, but it is the responsibility of the ship's commanding
offieer to ensure tha.t, his vessel does not exceed the bosching dreughta
ordered,

Detgils of a.coommodutmn mn LST for personitel and vehicles are
given ot Appendix H.

t

Responsibility for loading

25. Naval—The neval euthorities ut the placs of embarkation are
responsible for providing naval embarkution officers, whose duties will
be :—

{a) Colling ships to loading points &s required.

{d) Organising navel berthing perties.

{c) Arranging for the provision of fuel, stores, ammunition, eto.,
for the ships. -

26. The commanding officer of sach ship will assume the responsibility
for the safe loading of his vessel, to include :(—
{a) The safety of the ship and of the men and equipment on board-
{b) ]:.rnsu.nng that holds are cleen and chocks und lashings are at
the ship’s side unless otherwise ordered,
{v) Having the ramp ready for lowering 65 soon as the ghip ig
secured et the loading point.
{d) Being ready at 2ll times to haul off or go ahead if required,
to allow for a falling or a rising tide.
{e) Ensuring thnt the ship does not swing Wthe vehicles are being
- . driven on.
{f) Being ready to heul off without deley as soon s loading is
completed.
{7} Ensuring thet sufficient room is left between vehicles in the
tank spece for extinguishing fires, should they break out.

27. Military—Dovement control embarkation stafl, in conjunetion
with the militery OC troops detailed for the pa.rhlcu.lar ship, are
re onsible for seeing that the LST is Joaded in the proper tactical

or ng detailed in the loading plan. The commanding officer of the
Bh.lP will co-operate to the fullest extent, subjech to maintaining his

vessel in a sea-worthy condition end being abla to fight 1te armament,

An essistant military landing officer (ship) (AMLO (ship}) may be
sppointed to, the ghip, in which case his duties will be to ensure that
the ship is l6aded in eccordance with the loading plan end lm.loa.dﬁﬂ
in conformity with the ship’s landing table,

Each individual driver will be prepared to manoeuvre his vehicle as

~ated by tha appointad loader, and to escure his vehicle when it has

* it8 correct poaition
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Detailed ioading procedure

. 28. Vohicles will arrive at the embarketion point in sersl-crdei anm
detailed on the loading plan, This order will be the reversa Of priority
of landing and in consequence the npper deck will be loaded first under
normal conditions.

In the early atages of an operation, the LT may retract after dis-
.charging ity vohicles from the tenk deck, and remain afloat off shore
while vehicles from the upper deck are moved down. into the tank deck.
This will meen that vehicles which were stowed aft in the npper deck
will then be forward in the lower deck and will therefore lend firet.

i

29. The actual loading ‘of each wehicle I8 & unit responsibility,
although movement control staff will assist when congide; ngcessary
and give orders as to whers each vehicle will be stowed. This control
will “neceszitate four checkers, at the rawp, the lift, on_tbe tank
deck, and on the upper deck. The loading of guns, trailers, ete., is
the responsibility of the unit to which they belong, who will ?mvid.e
the necessary parties if manhandling is neoessary. The rate of loading
3.7 inch mobile eguipments, tank transporters, and other heavy
dumbloads is slow, even with experienced crews, and this should be
borne in mind in planning the time-table for Inading,

Loading of upper deck

' 30. Providing drivers, loaders, and working parties are properly
trained, it ie possible to load a vehicle on the upper deck every 24 to
3 minntes, Vehicles usually find it easier to g.rive forwsrd up the
ramp and ou to the lift, end to turn on the upper deck, where there
is ample room. Bui the last two or three vehicles for the npper deck
should be driven up the rarmnp and on to the lift backwards, sa, owing
to the epace taken up by vehicles previously embarked, there will be
no ronm for them tp turn on the upper deck.

Use of garage Jzoky {o assist in close slowage

31. Ths use of garage jecks is of great assistance in MmAanosuvemng
vehielss inte position on the upper deck of L8T when ths mazimum
number of vehicles has.to be earried, especially in the pesitioning of the
last faw vehicles for stowege on the upper deck. )

By the use of garage jacks the vehicle 1oad on the upper deck can be

by about r cont. . 1f maximum showage is not contem-
ditio anosiribility atteined by the use of j&
‘ghould be noted that if jacks are used to move
, they will also be required to mnvo them ont.
HRHPOWES is Dot nevessary as the drivers of the vehicles oan do
at is required.
Two garage jacks should be allotted to each LET(2) when maximum
) - stowage iz contemplated. These should, be B.ton hydraulic lifting
jacka, as with thia type of jack it should be posaihle to move all vehicles
within ths capacity of the 10-ton lift of the LSTY(2).

-
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Loading the tank deck

&3, Lift guides and ramps should be removed hefore loading of the
tank (8€k 18 begun. Smell vehicles and certain types of ‘guna can he
driven or towed forwards on to the ship, and turned round on board
before being finally stowed. Large vehicles, and any which are loaded
right forward should be reversed into the LBT. .

As soon as all vehicles have been correctly stowed, the ships will
move off from the embarkation point, The positioning of chocks and
the securing of vehicles by lashings ete, wilne completed while the
visgel is moving to its waiting position. This work will be done by the
detachments travelling with each vehicle, under the direction of the.
commanding officer of the ship.

All pergonnel who are to travel in the ship must remain on board
once their particular vehicle has been ambarked. All other personnel
asaisting in the loading will cleer the ship immediately their task is
completod.

Loading as & cargo carrler fpr operations not involving beaching

33. The mexhnum cergo capacity for LET(2}, operating as a ¢cargo
earrior, when it is not necessery to beach the ship for discherging
cargo, is 2,100 lopg tons with the ship in ocean conditton, giving a t
of 8 foet forward and 14 feet 4 inches aft. Owing to structural limite.
tions, the maximum load which can be cafried on the upper deck is
about 360 tons,

I

Loading at & hard v

34. Hards are normally designed to accormmodate LST(2) with a
vehiele load of 500 tons plus 120 tons of fuel and fresh water, in which
condition draughts are 3 feet 1 inch forward nnd 9 feet € inches aft,
Thie load may be exceedad if the unloeding facilities permit, or if the
LST s not expected to retract at low tide. TPhese figures will, of
course, vary with the quentity of fuel, stores and water on beard.
Immersion may be teken es 33 tons per inch,

35. Loading from a bard, through the ramp to the upper deck, will
take 23 minutes per vehicle, The loading of the tank deck will average
about 2 minutes per vehiele, those stowed aft taking less time than those
finally stowed forward, as the latter will require more manoeuvring to
got into position. It is estimated that with trained ll’ium-aom:us:] 24 hours
will be required for emberking-the full load. With loads containing
awkward vehicles, or when personnel have had only limited experience
n loading LST, up to 4 hours should be allowed for this operation.

Ballast should be discharged as the loading progresses. 'The ship
must be kept waterborme and the depth of water below the ramp
prevented from becoming too great. Ventilating fans must be kept
_ running throughout the loading,

36. Two or thres portable Christchurch ramp extensions should be

carried in eacb LS8T(2} to fTacilitate loading of awkward equipment,

i.e, articulated vehicles, trailer londs and vehicles with a large overhaug
at the rear, or with » gmall belly olearanocs, .
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Facilitles for embarked personnel
87. Medical facilities available for use by the troops embarked; A wavsl
' medical officer is usually only earried in flotille officers® ships, but each
: LST s fitted with asick bay, staffed by one or more sick herth attendants,
and is available for use by the military medical personnal. The naval
meadieal stores normeally cerried in each LST are only for use by the
ship’s company.
The military medical officer is respogsible for meking errangements
with the ship’s naval medical staff for dealing with military casualties,
LST can be modified to take casuelties by the fitting of close
stowage bunks either side of the tank deck, These bunka do not
reduce the payload. See paragraphs 90-04.

38, Qooking and messing arrangements for the troops embarked-—
Joint arrangements for ecoking should be made by the petty officer
cook in charge of the ship’s galley and the sergeant oook (or semior
cook) of the embarked troops. Messing is a ueval responsibility, but
the Army will provide rationg’ when large numbers of prisoners of war
are embarked. The standard of naval messing provided muat neces-
sarily deteriorate progressively sccording to the number of passengers
embarked over ang above the number which the ships were designed to
accommodate. It should generally be possible, by improvisation, to
provide at least one hot meal & day and ships are expeected to do the
best they can. The troops embarked will be expected to help in the
gelley. Deteils of messing, provisions, and fresh water victualling
arrangements are given at Appendix G,

’ 39, Mess traps—Provision of mess treps to army other renks is

not normally necessery am they carry their own kmives, forks, spoons

and cups. It may, however, be necesgary in isclated cases 1o issue

such articles. In such cases, the OC troops will arrange to draw the

" necessary jtems in bulk sad will sign for thern. He should meks his

own errangements for subsequent distribution and ecollection. Al

mess traps will be issued on loan., The OC troops will be responsible

for their return to the ship in good condition before the troops dis-
embark, Losses or damage will be charged against those responsaible,

40, Bedding—Beddiniwﬂl be previded by the ghip. The OC troops
will be responsible for the drawing ond subsequent return of supplies
in bulk., All articles loat or damaged will be pherged for.

41. Fresh water—LST may have to operate for long periods without
the opportunity of refilling their fresh water temks. For this reason
the etrictest economy must be impressed on the troops emberked,
The OC troops is respongible for seeing that there ie no waste of fresh
water by the troops embarked.

42. Space available for conlerences, etc.—The only accommodstion
in a LBT for conferances elo. is the wardroom, which can accommodate
about 30 persons a time (seating for only sbout half thet number).

Defence measures—embarked personnel

" 43, Organisation of action, fire and abandon ghip atetlons—The

. organisation of ** action,”  fire ™ and * abandon ship * etations for
the troops embarked is decided between the firast lisutenant of the

ST and the military OC troops. These arrangementsa sbould be
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SORLO Z and praotised as soon ms possible after the troops are
embirkiit. ©° Alarm stations ” will be thoroughly practised so that all
personne! embarked know where to go and what to do in the event of
emergency. :

Arrangerments are usually as follows -

(@) ** Action stationg **—The military porsonnel man the two
forward Qerlikon guns, and their own wespons on the upper
deck. -

{b) ¢¢ Fire stations "’—A military fire picquet will be on duty
eontinuously, keeping, in particular, a continuous watch con the
vehicles in the tank deck.

(¢} * Abandon ghip **—Troops will be allocated to Carley floats.

© ten of which are provided.

Further details are given in paragraphs 12 to 1§ of Appendix J.

44, Responsibility for disposition and fire comntrol of military anti-
aireraft weapons—The responsibility for the disposition of military
anti-airctaft weapons is that of the captein of the L3T in eonjunction
with the OC troops.

The captain of the L3T is responaible for giving the grder for such
weapone to open fire. The order will normally be passxd first to the
army officer in charge of thass weapons, who will be stationed near
the bridge.

SECTION 4—SEA PASSAGE AND PREPARATIONS
FOR BEACHING

Behaviour ot LST at sea

45, The large initiel stability of all types of L3T, due to the
melatively shallow draughts re(ﬂ.};lred. for the beeohing condition,
produces an extremely- fast rolling charncteristic. In the case of

LAT {2), when in ocean going condition, the period of roll may be s .

ghort as six seconda for the complete cycle.

Particular care is therefore necessery in securing all cargo, vehicles
and equipment before leaving port, and to ensure that securing
do not work loose while on passage.

Maintenance of vehicles while embarked

46. The maintenancs of all military or RAF vehicles and equipment
while embarked in L3T is the responsibility of the units to which the
vehicles and esquipment balong, Use of the ship's repair and
maintenance fecilities, whan nacessary, should be arranged through the
engineer officer of the ship, Details of repeir and maintenance
. facilities in each typb of LAT are given at Appendix F, C
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Duties of military personnal embarked

47, Order ond cleanliness are of vital importance while "on board.
Military personnel must thersfore reclise :—

(¢) The naval officer in command, the captain, is in completo
charge of the ship end all persomnnel.on board, His orders
will be obeyed without question.

{8) The appointed OC troops is in eommand of all military and

A¥ personne] and will issue all orders effecting their duties
while on board.

{c} Military end RAW personnel should avoid getting in the way
of the crew ; gear ete, should not be touched without specific
ingtructions.

(d) Smoking rules will be enforced ; all ranks should be warned of
tha danger of fire et 2en.

{e} Cleenliness and tidiness are eseential ; other troops will
probably be using the ship 03 soon os it is cvailable,

_%fbeci.man details for inclusion in OC troops orders in LST are given
at Appendix J. )

Preparations for beaching

48. General—TFinal proparations should be begun well hefors the
hour set for beaching. The ship’s company will pmbablﬁ be wholly
engogod with the naval preparations for beaching, and the following
iteme will be odrried out by the militery andfor HAF personnel
embarked :— ’

{a) All dunnege, tenk chocks, etc., will be removed from the
tank deck, the vehicles being then held by chains alonoe.

(6) All tanks and other wvohicle sngincs will be tnmod over to
ensure that they will start.

{z) Ventiltion of the tank deck will be checked while engines are
being tested. .

(d) If any tank or other vehicle is out of cormmission, arcnngements
will be mnde for getting it cloar of the others or for towing it
on to the beach.

(e} Fuel in tanks and vehicles will be ** topped up *'.

{f) About two hours before arrival, if weather permita, the tank
and vehicle lashing chains will be removed, the tenk deck
will be eleared, and lights and ventilotion will bs tested.
Chocks. should be loft under the wheols of sll heavy vohicles
ensl trailors, 0 counter the offect of the ship stopping suddenl
when she beaches. Hond brakes will bo on, and vohicles le["{
in gear. i

. U7} Fiftesn to thirty minutes before landing, all ventilating fans
-~ will he chacked to ensuro they are oporating at full capacity,

¥ and the warming up of tanks and other vehicles will then bogin,
{A) Once vohicle enginos are warmed, they shovld be switched off.

Drivors will sit ready in their vehiales, erews of armoured

fighting vehicles will mount, gun detachments ete, will

atand by their squipment.
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Time of beaching and last meal for military personnel .
_ 49, The commanding officer of the L8T will inform the OC troops, as
far in advence as possible, of the expecbed time of beaching, in ‘order
that the last meal for the troops may be edjnsted accordingly.

All personnel who are to land ghould have & hot meal en hour before
‘atanding to’, IF the disembarkation is {0 be earried out at night,
el]l white lights in troop spaces should be switched off ea soon as this
meal bea been finished, leaving only darkened red lights in vital elley-
wayd 0T companion-ways, 50 as 10 accustom mien's eyes to the dark.

Beaching on a rising or falling tide

50. The following fectors should be considersd when planning tha
time at which LST ere Lo beach, -

Unless special equipment for bridging the weter-gap is to be used
(8oe Bection B} or unless the beachﬁ e slope of about 1 in 30 or
steeper, the operation should, if posaible, be timed so that the beaeching
will vecur about an hour before high water, in order to provide the
maximum length of time before the change in tide appreciabiy affects
the chip. The importance of this timing will depend on the amount
of rise and fall of Lide.

81, A peried of 1} to 2 hours must be allowed for the diacharge
of e full load of vehicles from a beached L3T. However, in order to
affect the quickest possible rate of discharge, and at the same time
to reduce to the minimum the time during which each LST bas to
remain on the beach, the method outlined m ths following paragrapb
is recommended where circumstances permit.

52. LST shenld be beached only for the time nocessary to clear the
tenk deck, i.e. o period of 5 to 10 minutes. The ship should then heul
off, and another should teke her place. The time, from the moment
of first ship’s beaching to the moment of the next ship beaching in her
place, should not be more than 20 minutes. By the time the fourth
ghip of & series has retrncted, the first LET should have been able to
transfer all her upper deck vehicles on to the tank dack and be reaedy
to boach again, .

53, The naval advantages gained by this method are :—

{a) Ships are exposed to enemy action when on the beanch for the
minimum period of tima. )

(b) Bhips waiting to beach can be kept moving, or even be kept
out of range of the beach defences.

(¢} In certain localities where the tidel movemont can be fajrly
accurately forecast, ships can beach and unload succeasfully
on a falling tide ; for the time actually on the beach iz short,
end the amount of fall of tide may be compeusnted by the
amount the ship is lightened by the discharge of the heavier
portion of her load. :

54. The possible military disadvantages ace :—

{a) The heavy load, comprising tanks, guns, bulldozers, eto., is
disembarked first from nll LST, after which there will be'an
hour’s dolny before all the lighter vehicles disembark. This
might be overcome by loading units tacticelly by decks and
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not by ahipe, i.e. by loading unit ** X * into tank decks of L8T
“A¥Yand “B", and unit “Y 7 into upper decks of LT
“A" gnd “B . In such cases the procedure detailed in
aregraph 82 of bringing down vehicles from the upper deck
uring delays, would have to be abandomed. Further,
tactical loading by dsckawould only be posaible if the unit to be
loaded on the upper deck contained no tanks oz heavy vehiclea,

() Heavy flows of traffic come at 20 minute intervals, instead of
the initial tenk deck rush, followed by & steady stream of
vehicles at 2 to 3 minute ntervals, ‘

SECTION 5-BRIDGING THE WATER GAP

General nature of the problem

BB, On beaches ateeper than 1 in 30 the depth of water at $he shore
end of LAT ramps will be so small that vehicles and men ean get ashore
virtually dryshod. 'Whan the beach gradient. is about 1 in 50, the depth
of water at LBT ramp will be small enough for waterproofed “B **
vehicles to get ashore, but some equipment may be necessary to land
vehicles dryshod, and s0 evoid the necessity for weterproofing. Omn
fatter beaches, sorme method of bridging the water gap between the
point where L3T beach and the shore will be necessary.

The equipment available can be divided into two categories :—

{a) Couseways.
(&} Forries.

- {pusewaya

5G. Consewnys ar¢é uot usually suitable for water gaps of more than
300 feet, on aceount of the amount of equipment that is required, the
diffieitlty of handling, end tho number of mocrings neeessary. The
posaibility of having to bridge runnels must be borne in mind when
estimating the length required. Causewsys will normally be mads
{rom United BStates naval lighterage (N1) equipment. Particulars
are given in parngraph G0 ef seq. -

Ferries .

57. Where the water gap is over 300 feet, ferrying craft are necessary
and mey be either- LCT or specially designed rafts auch sa Rhino
farries, . )

It is probable that, in the fnture, rafts ebout 140 fest long and
21 feot wide will be provided for nsa either us a causewny or s a ferry.
It is intended to ft L3T(3) for carrying these rafts on deck, and for
lennching them over the side withont listing the ship, This equipment
will be cerried iu certein LST only ; where it is carried, Do vehicles
can be carried on the uppor deck.

E8. Where there is & considerable rise and fall of tide, the problem
enn be soived by using a ferry. In this case the LST con be kept
afiont, 50 that she can clear the beach arso as soon as she hos disecharged
her load. A floating causeway would normally be too long to be
practical under these conditions.
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Respongibility for the provision and operation of means of bridging the

water gap G
69. (@) The Navy is responsible for the provision and operation of v
any meons of bridging the water gap which forms part of a
ship's equipment, also for the provision end operation of

landing eraft for use in the ferry service.

{¢y The MNavy is alsc responsible for the operationmel control,
in nccordance with the Army requirements, of all craft
taking part in the ferry service, including amphibjans while
afloat.

{c}) The Army is at present responsible for the provision end
operation of all meang of bridging the water gnp other than
those detailed in paragroph {(a}.

{Nore—The NL pontoon equi}ﬁnent when carried in LST
is eonsidered to be part of the ship’s squipment).,

TUnited States NL pontoon causeway

G0. Tor use as causeways United States NL equiproent iz vsually
ugsembled in two units, sach unit 175 feet long by 14 foet wide by 5 fest
deep. By use of these two units, a caussway of any length between

170 and 340 feet can be chtained by altering the amount of overlap
to suit the particular water gap., In certein perts of the world where
shorter water-gaps are likely to be met, it may be desirable to meke
the cnuseways shorter than 175 fest. .

It is not practical to construct longer units than 175 feet from NL

equipment aa this is the maximum length that is safe for towing, and i
is also the mnxinum length that can be carried on the sides of LST.
In addition to thess methoda of transport, lengths of about 150 feet
can be carried on the top deck of LST end launched overside, This
of course reduces vehicle carrying capacity of the L8T, but mny be
necassary where conditions are likely to precluda the other two methods
of transport. The LST must be specially fitted either for deck or for
side cerriage.

Trunsport of NL pontoon canseway to scene of operation

6l. {¢) Towing—This is the simplest method of transport, but
it i3 unsuiteble in adverse weather coniitions. The two -
causeway unité are secured rigidly together side by side and
mny be towed by LST, the L5T {2) being provided with a
suitable towing wineh aft. A cnugeway in tow will reduce the
speed of L8T (2) by about 14 knots. -
.. () Preparation for towing—The two units are connected ot deck
7 level by the same links and pins used for the assembly of
the units. Yo order to facilitate uncoupling, the pins shonld
if poseible be drilled for §{16 inch cotfer, mserted frem the
bottorn upwards and secured by the cotter on deck. The
unite should be tied at the bottom by the four heavy tie :
rods at each end. 'These tie rods should be fitted with a ‘
uick release device, such as a pslican hook in the centrs, to
acilitebe uncoupling. In the eveni of links and tie rods

‘\
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not being evailable, the units may be connected by pming
tank securing chains round the longitudinal engles, shackle
to their own pert end set up ber teut by o bottle screw.
This should be done to both top and bottom longitudinals.

The towing bridle mey be made fast to pad eyes in the
centre line of each wnit. If these are not fitted, e chain
cable may be poased under the centre ]ongit.udirmls, over
the next longitudinal, and under the outside fore snd aft
girders, the ends being shackled together. This cable can
then be used as & towing bridle, All flooding pipes should
be secured end plugged.

{e} Top deck and side carrigge—Certain fittings are oecessary
to enable causeways to be carried on the top deck or cn
the sides of LST, but manceuvrability of the ship is not
restricted as by a tow, and the causeway is safe in worse
weather conditions than if towed. When side carried, units
are hoisted by use of ship's own gear, but specinl ears is
neceszary to ensure that no units contain water when
preparing to hoisb.

Preparing to beach

62. After releasing from the top deck or from side carriage, or
uncoupling after towing, both units inust be brought nlongeids the LT
on the same aide of the ship, nsuslly to starboard. They are secured
in position by breast lines and springs rove as alip ropes, and in
addition & line is taken from the capstan through the bow feirleed,
aft along the causeway, and sscured to the after end of the outaide unit.

The positicning ship must draw 18 inches mere than the operational
draught of other LST.

Bouching the causeway

63. L8T should approach the beach at easy speed [0 or 7 knotsg)
and as soon as she grounds the causewey units are cast off and allowed
to surge freely ahead, The end of the causewey is then pulled back
to the LST by use of the line to the capstan, and the position of the
causeway is adjusted by an amphibian, or by a line to a bulldozer.
‘When necessary to anchor the shore end of the causewsy, two anchors
are smployed {one to starboard and the other to port) placed at the
high water rmark a{ an angle of approximately 45 degrees to the
causeway, 'The causeway officer determines the exne$ siting of the
anchors, taking into consideration ronditions of wind and current.
After the anchors are placed, the anchor cables are hove teut and
belayed to prevent movement of the causeway,

Moditied ‘¢ positioning ship ** method

_";::The-:ifoﬂnwing modified positioning ship method hes been

" ‘Founid the most setisfactory method of disc?na.rging LST where several

LST have to make use of the same caussway.
(a) The positioning ghip launches and beaches the pontoon
caussway in the normal manner, beaching with a foot more
to ber draft than operational trim,
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{b) The causeway is then fitted 1o her own ramnp and is unloaded,

{¢) Twanty minutes befors completion of unloading the next ahip
is celled alongside. This ship secures at the distance necessary
1(:«10 take the end of the causeway under her ramp, and floods

owh,

{d) The positioning ship, being empiy, is hacked off, leaving the
second ship firmly on the bottom, with the causeway in poaition.

{e} This process is repeated until all LET axe uuloa.dec{

The Rhino ferry

65. The Rhino ferry is a raft of NL equipment 175 feet long hy
43 feet wide by 5 feet'deep. It is provided with two 160 HP engines
for manoeuvring, but a tug of NL equiprnemt 43 feet long hy 21 feet
wids, ftted with two 160 IIP engines is nsed in addition. The deck
space ia gufficient to clear a LA8T in two trips, and the Rhino cen
unload and retract, even on fiat beaches with a rapidly falling tide,
by use of e bulldozer to push it off. Light draught 18 1 foot 9 inches,
and the Rhine draws an additional foot for every 180 tona of load.

Towing :

66. The Rhino ferry is normally towed by LST, the towing winch
being used, and ja fitted with proper bridles and pad eyes. Great care
should be used in securing the tug to the Rhino. Notes on the towing
of the Fthino ferry hy LST are given in AEpendjx K. Coupling arrange-
ments are set ou$ in detall in Appendix L. :

Preparations for coupling to LST ramp -

67, The Rhino ferry will be towed about 75 fathoms astern of ite
tug, asajsted by the cutboard propulsion units on the Rhing. It will
pess round the stern of the LET end will be towed from aft; to forward as
close to the side of the LST as possible. It is most important that
fenders are in readiness during this opearetion, es some LSBT have
E;t:jections on the gide which will cause severe damage to the Rhino

2o if they eome in contect with it. As the tug pesses ahead of the
LAT, it slows down and commences to shorten the tow. The Rhing
checks its way by use of outboerd engines, and &z it passes the
bows of the LST the centring wire is passed on board by a heaving
line thrown from the deck of LST. The ond is then shackled to a length
of chain passed round the centre longitudinal girder of the Rhino
just forward of the fender posts. Greet care is needsd to prevent the
centring wire fouling the ontboard engine next to the LET.

The Rhino i» stopped aa soon as it is ahead of the LST, and is
mangeuvred towards the ramp of the LST by means of the cutboard
engine :

n 10 maximum exient, and the ramp is
lowered till the end iz about & feet sbove water,

LST should be provided with & reel on upper deck, with et leeat 75

fathoms of 2}in or 3in steel wire rope (SWR). 'This wire is passed ~ - - .

through a enatchblock {** 4 * in diagram at Appendix L) on the upper
degk, and round and over two guide sheaves then down through the
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dack to the ramp. Ii is passed through the hole in the centre of the end
of the ramp, and a good length is {laked down on'top of the ramp. The
tail of & heeving line, held by & men on the upper dack, is bent on to the
wire which should end in a soft eye. This wire is known a8 the centring
wire,

The side lines are also prepared on the upper deck. Thess must be
ab least 40 fathoms long, and may be 23in or 3in SWR or bin or Gin
manijlla, They are passed out through the feirleads on either eide of the
bows, and hegving linea are bent on ready for casting,

69. When the contring wire haa been made fast on the Rhino, the
bight of the wire, between the snatehblock * A* end the reel on the
upper deck of the L3T, ia turnéd round the capsten, and the alack taken
in ag the Rhinc epprosches the LST. As soon ag it is close enough,
heaving lines are tﬂrown from the upper deck of the LST and the side
lines are passed to the Rhino., The enda of these are sscured to the
bollards one third of the way down ths Rhino barge, they are then
mada taut at the digeretion of the officer on the foc'de of the LST,
by use of the drum ends of the lift winch, They will then he well zbove,
and cleer of, the engines of the Rhino. ’ :

Cross wires, with hoolts oo ends, are passed frorn snetch blocks on
either side of the Rhine’s stern by means of heaving lines thrown E}:{
the Rhino erew. They are then hooked by the L8T erew into p
eyes on the aides of the LST ramp furthest from the side of Rhino
where they originate. 'The cross wires are then hove teut by the
Rhino erew uszing hand tackles,

Before the L8T ramp is lowered, the centring line must be slacked off.
It is then unshackled from the Rhino, the side lines keeping the LT
end the Rhino together. !

Use of LCT for terrying beiween LST and shore

70. LCT cen be used for ferrying between LST and the shore, but
this aperation can only be carried out in good weather conditions,

Certein LCT{5) have had gections of their hulwarks made removable
50 88 to enable them t¢ securs broadside on to an L3T ramp, which
then rests on the deck of the LOT(5). Vehicles from the LS8T can then

- proceed direct into the deeck of the LOT(3), When using this method,
1t hos been found advisable to secure one LCT{3} across the bows
of the L8T and wse her es a pierhead up to which other LCT(5) come to
icad, Bhe will hersslf carry the last load off the LET.

In the cose of LCT(6), a removeble holted plete is fitted to the stern.
For unloading direct from the tenk degk of an LBT, the LOT(6) must
seoure gtern on to the LST remp. :

LCT not fitied with movable bulwarks cen only embark vehielas from

the LT by secaring ramp to ramp, This is & longthy and more

geding and can only be carried out safaly In conditions of

The Christcharch ramp

71. Thig is e portable extenslon ramp measuring 15 feet by ¢ feet by
1 foot, and is used to redune the acute angle between the ship’s ramp and
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the beach or herd. Tt is especially useful for awkward vehicles, ete.
Two of these extension ramps are required when loading and unloading
wehieles, etc., a8 eech ramyp 18 only 4 feet wide. This type of extension
ramp (Class 24) can be manhandled into position and cen be stowed in
the tank désck when not in uss.

The provision, maintenance and operstion of theze extension remps
is & naval responsibility. .

SECTIOR §—DISEMBAREATION

Naval responsibilities for disembarkation

72, The commanding officer of the LST is responsible for all matters
coneerning the disembarkation which in any way affect the safety of his
shiF. He must in perticular ensure that all fans in the tenk deck are
in full operation before the tanks commence warming-up.

The taking of soundings between ramp and dry land s a naval
regponsibility. This may%a done by & special hydrographic party in
cases where one {8 providad, or by naval beech commando personnel.

The first lieutenent of the LET will normally exercise a general
supervigion over the unloading of his ship.

Military responsibilifies for disembarkation

73. The OC troops is regpensible for informing the commanding officer
of the LT of the maximum depth of water which the vehicles aboard
can wade, pnd for ensuring that vehicles and personnel are ready to
proceed ashore at the time fixed for beaching.

On receipt of information from the commanding officer of the LST
that the ship is in poaition for disemberkation, the OC troops is respon-
gible for giving the ordar to drive off,

The AMLO ({ship), if eppointed, is responsible that all vehicles,
personnel, stores, ete., are discharged in eccordance with the ehip’s
landing teble.

Unshackling and unchocking of vebicles

74. The commanding officer of the LET ie responsible for giving the
order {through the OC troops) in tims for vehicles to bs unshaclkled,
and chains and chocks stowed eway, before the-ship ie due to beach.
This work is en arny commifment.

Vehicles and tanks with other than metal tracks moy safely be un-

" shaokled sven when there is conaiderable movement on the ship, as the
brakes and springs will provide sufficient check, provided the vehicles
are stowed in true fore mnd aft line. Bteel-tracked tanks however
are liable to slide over the deck,

If securing chnins have been taken off, vehicles should be put in
gear and oll hand brakea locked hard on.  Officers and men should be

warned that there will ba a considerdble jerk on beaching, and that they

Joust not etand bstween vehicles,
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Besponsibilitiss in dizembarking loads

75. The unloading of beached LET including the provision of the
’ necessary labour, I8 an army responsibility and is controlled by the
PMLO, working through the beaii MLOs and AMLOs end the ship’s
AMLO (when appointed).
The operation of the ship’s gear will however be done by the ghip’s
company under the supervision of the first lisutenant of the LT,

Disembarkntion—sequence of events

Td. The commanding officer of the LST will have warned the OC troops
of the expected tims of beaching as far in advance as pomible, in order
that the military preparations for disembarkation cen be complated
before the ship is due to beach.

T1. In cases where the LBT is to unload direct on to the beach, the
following procedure should be adopted :—

(a} It is the commanding officer’s responsibility to tell the OC
troopa the depth of water at the foot of the ramp ; both he
end the QC troops will know the depth of watér through
which vehicles can safoly wade. If this is exceeded at the point
where the LST beaches, it is their joint regponsibility to contact
naval and army personnel on the shora to provide an alternative
method of landing. .

{b) As goon as the ship has grounded, the commanding officer of the

. LST will order the ramp to be lowersd, end will arrange for
‘. soundings to be taken to find out tha depth of water at the
ramp’s end and between the ramp and the shore {checking
for runnels, ete.) if this haa not already been done by the naval
beach commando or survey party, He will inform the OC troops
when there is no more the maximum permisgible depth
of water. )

{e) The OC troops, on receipt of thia report, will immediately glve

the order to drive off. ’ :

\\Iﬂ:—*

ey il -

T8. Where causewa{v or other bridging equipment is to bs used to
discharge L8T, the following procedure shoyld be adopted :—

{a) The first lieutenant, stationed at the sontrol station above the
forward end of the tank deck, will be in contact with anothar of
the ship’s officers stationed on the foe'sle head, who will be
supervising the bringing of the causewey to the ship and securing
it in pesition, As soon as that pperation is completed, the
ship’s officer on the foe'sla head wﬂﬁnfom tha first lisutenant
st the control station that ramp apd gauseway are in positicn

. .end ready for disembarkation to commeance.
) The first Heutenant will then, and only then, switch the coloured
light above the ramp.door to green, as the aignal for the tank
deck vehicles to drive of. - i

79, In the procedures detailed in paragraphg 77 and 78 above, the frst
Lisutenant of the LST normally exercises & gegeral superviaion over tha
unloqd;l;g) of his ship, in conjunction with the ship’s AMLO (if
appointed). .
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Vehicles will be driven off in sccordence with detailed instrzetions

laid down in Combined Operations Pamphlet No. 31—Driving Instruection
for Combined Operations. When trailers are accompanied hy personnel,
thege personns] must be prepared to manhandle the squipment at any
gtage during the disembarleation. ‘This especia.]ly applies if a sandy
foreghore has to be crossed. Pushing parties to assist vehicles will be
provided by the beach group, but all ranks must be prepared to assigt.

Unlosding of vehicles from LST

80. Provision of beach road mats—Tenks are linble to dig a hole some
gix feet inshore of the end of the ramp. Fresh, unpitted ground may
gometimes be found for disembarkation by moving the ship forward
up the beach or by finding a new peeition for the ramp by a slight
swinging of the vesssl. To avoid pitting, the later models of LST(Z)
carry & length of cyclone frack immedistely inside the bow door.
This can be pulled out by & bulldezer. It is diffteult, however, to get
it back into the tank deck, An altermative roadway, e short length
of which can be carried if required, ¢can be made up es follows :—

10ft lengths of 2in tubuler acaffolding ean be fastened together
at 1ft centres by SWR or cordage, On either side of this, coir matting
should be securely fastened.

The laying of such a roadway is an army responsibility.

If beaoh road mats are not available, the playing of Gre mains on a
soft sand beach has e binding eifect.

81. Time required for discharge—All tanks and vehicles on the tank
deck can he discharged ashore in under ten rainutes. Vehiclea should be
kept moving forward during discharge to hold the bows dowm. Vehicles
on the upper deck must be lowered to the tank space by the lift.
The gnides to this lift cannot be fitted however until the larger vehicles
and tanks have been diecharged. The fitting of these guides takes
about 4} minutes, after which the lift will transfer one vehicle every
2% minutes so that the rate of discharge is decreased. On a shallow
bench, ramp extensions will have to be fitted, to reduce the drop at the
foot of the ramp.  Bee paragraph 7).

82. Discharge of heavy towed loads—When heavy towed loads, such
as Jahn trailers, are driving down the ramp of LET grounded on a beach,
a vehicle should be attached hehind the trailer in the LST by a rope, and
used as a brake. If this is not done, there is a danger of the trailer
taking charge end foreing the prime mover down the ramp sideways,
forming a jam at the bottom of the ramp. If the trailer is fittad with
brakes, these should be employed while movingrdown the ramp, but

d in time to enable the prime mover to drive properly through
:’?“’Z”Q‘

83. Whenever ¥ in:a delay in disernbarking vehicles, those on the
upper deck should continve 16'be brought down and stowed on the tank
deck, ready to leave when traffie- permiits. - -If & dry-shod landing bas
been a.chieved,_tha croewd of all vehicles waiting their turm %d'
ghould gtart st;zzgpmg water-proofing, thereby saving time in the beach
tranait areas ore.

€
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84. Necessity for drivers to proceed down ramp at siow speed-—Tank
and other vehicle drivers wil] drowm their engines unless they proceed
’ down the ramp et & teasonably slow speed to nvoid splash effect ; but
the apeed must be fast enough to prevent the engine from stalling or
choking when the throttle is opened.

Unloading of stores by amphibians

86. Loading of amphibians—Amphibians ean be successfully loaded
and unloaded from the LST while at sea, Full details ere given in
Combined Operations Pemphlet Ne. 80—Employment of Amphihians.

88. Unloading of stores carried on LST(2) by amphibians—Stores
may be carried either on the tank deck or on the npper deck of L8T(2).
When stores are cerried on the tank deck, and if the ahip is beached
and discharged by means of amphibiens {or motor trensport if there
is no water gap), only two of the armphibiane or vehicles cen he loaded
simultaneously. LSBT carrying storss in the tank deok will normally
be suﬁsplied with roller runway to assist in moving stores to the door,
and also for trensferring the upper tiera of stores into vehicles.

87. When stores are stowed on $he upper deok of L8T, they will
normally be placed where it is difficult to stow vehicles. When
discharging storea from the upper deck of LET it is pessible to load five
amphibians simultaneously on the tank deck, two amphibians being

' - loaded by 25 or 30ft. wooden chutes from the after hatch and three
hy the elevator, as shown in the diagram at Appendix M. The loading
time for the five amphibians should be about 12 minutes.

Amphibians cen enter the tenk deck of beached LST in almost any
weather conditions in which it is safe for LST to beach, In favourable
weather conditions amphibians can alse, by the above method,
digcharge LST lying off-shore,

The LAT(3) will cerry a 5-ton mobile crane which will assist the -~
diseharge of heavy or awkward stores.

88. Usa of the 25i or 30it woodenm chule—By use of 25ft or 30t
wooden chuts, stores can be slid gently down fror aft on the npper deck
into the argghihin.n, landing with considerably less force than if they
wore lowered by derrick or crane.

89. Safety precautions when launching amphibians off the ramp—aAn
efficient safeguard when swimming arnphibians off the ramp is to lead a.
wire from the bow fdirlead of the LT, The end of the wire is taken
down and secured to either the bow or stern of each amphibian (depend.-
ing on whether it disemabarks bow or stern firet) before tha amphibian
goes: down the.ramp. The length of the wire should be adjusted so

4% it takes the weight of the arnphibian just before it becomes water.
46, "This wire will prevent the amphibian from plunging too deeply,
d will as=ist it at the most critieal moment when it become waler-
‘borne. This procedure adds little to the time of discharge and should
be used when disembarkting amphibians whensever the sea js anything
but quite calm, WNotes an launching amphibiens from LST are given
in Appendix N.

i

Ml
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SECTION ?--USE OF LST FOR EVACUATION OF CASUALTIES

Use of modified LST(8) to take stretchers

20. A number of L3T({2) have been fitted for the evacustion of
ceanaltiea from boaches. The modifications necessary for this purpose
are :— .

{@) The fitting of three-tier stretcher racks mlong the port and
starbonrd tank deck sides. These will teke 120 stretchers and
ean be swivslled flat against the side when not in uge.

(b) The Stting of a steriliser end sink (with water laid on) on the
after bulkheed of the tank deck. .

{¢) The provision of gpecial lighting and fittings to take curtaing
B0 that a portion of the after part of the tank deck can be
sereened off for use as an emergency operating theatre.

{d} Where the casualty evacuation plen includes the hoisting abosrd
of cesualties in six-stretcher frames from amphibians alongside,
it will be necessary to provide e mobile erane to operate from the
upper deck of the LST{2),

91. On tidal beaches it will rarely be possible to load into LST
dryshod, and there will normelly be a water gap. The best.rnethod of
evacuating casualties from a beach to LET(2) is by DUKW or LVT,

The use of a aix-streteher frame loaded into a DUKW or LVT grestly
reduces both the manhandling of the patient and the loading time.
The streteher cases can then be embarked into the LST (2) by driving
the amphibian either into the tank deck, or if fitted with a six-stretcher
grarlxza, elongside, and unloading it by a mobile crane on the upper

solk.

With the former method embarkation is mede easier if the forward
tanks of the LST are flooded and the end of the ramp submerged.
A movable ramped platform abont 4ft. 8in. high, carried in the tank
deck, will facilitete unloading, '

02. If the six-gtretcher frames are being used, they should be arranged
in two rows of 18 end secnred to the deck. The patients can then
rermain on the tank deck for the whole voynge. In this way a total of
836 patients cen be accommodated, £16 in the mix-stretcher frames
and 120 in the stretcher racks elong the tank deck sides,

If single stretchers only are being used, 120 of these can be carried
in the stretcher racks at the sides of the tenk deck, and an additional
80 cen be accommodated on the floar of the tank deck provided that they
are securely lashed down.

) A pumber of walking wounded can be accommaodated in the troop

‘decks, but if & full load of stretcher cnses is being carried, the number of
walking wounded ghould not exceed 50.

93. These modifications entail no loss of vehicle stowage space in
the tank deck,

94. LST fitted for the evacuation of casualties are not merked with
the Red Cross, since on the autwerd passage they will perform their
normal function,

e
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SECTION B—CARRIAGE OF LCT ON LST

Carriage of LOT(5} or (6) on upper deck of LET(2) or (3)

65. General—One LCT(3) or (6) can be carried on and launched from
the upper deck of a LBT(2) or (3) and this has been found a practical
method of transportation for an ocean possage to the scene of operations,
This method, however, entails reduction in the normal MT or stores
li{t of the LST since, if & LOT is cerried, no MT and only a very amall
quantity of stores can bs sccommedated on the upper deck.

96. Hoisling the LCT nhoard L8T—To hoist & LCT, complete,
aboard ¢ LST & crane of 125 tons is required. If ¢ranes of this
capacity ere available et both ends of the voyage, it is possible to
hoist & LCT directly on to blocks on the upper deck of the LST,
secure it for sea, and then hoist it off at the end of the voyape.

If o 125-ton crane iz not aovailabls, & LCT ¢en be hroken wp
into three parts, each of which mey be hoisted aboard separately by a
50-ton crane. Thig is the best methed for carrying the maximum
number of LCT sboard a given number of L8T, as in this way
five gections of LCT may be carried eboard each LST.

07. Crew required for lannching—A lsunching crew should consist
of two officere and twenty men.

#8. Launching—Launching is carried out by hee].i.u% the LS3T to
in angle of 11} degrees. The LOT will then, when relessed, launch
erself, ’

It is probable that, with an inexpericnced c¢rew, the entire lanunching
operation from the start until the cradle has hesn removed will raquire
gix to ten hours and the oporation should commence soon after sunrise
80 as £0 have the maximun numbor of daylight hours available.
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® " APPENDIX D

DIMENSIONS, SPEED AND EANGE OF LST

LST() | IST()
Maracaibo |
Class
Length {&verall) .. . 3831t i 3271t 9in
Beam ... B4ft | 5Oft 13in
|
Moan draught (o) Fully loaded .. ... 10ft 8in L 11fb 2in
: (6} In beaching condition ... 9ft Tin . 8ft 33in
Displacement (light)—long tons ... 3,500 1,468
Gross tonnage—long tons ... 4,890 3,371
Apeed meximum fully loaded . e 10-knota 10 knota
.» economical cruising speed fullyloaded 8 ,, ' 8} ,,
, Range at maximum loaded speed ... . 6,000 miles | 12,000 miles

;+ Bt econornical cruising speed, loaded | 7,200 ,, 15,000 ,,

Dimensions of tank decls, storege space .. | Two wings | 2731t by
- 223fL, by | 28ft din
. ’ 16ft
Centre
128t by

32ft i
[
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APPENDIX E

NAVAL COMPLEMENT,
ARMAMENT AND CRAFT CARRIED IN LBT

1. Naval complement of LST

L8T(1) LST(2) LST(2) L8T(2)
When employed When employed as
* Maracaibo ’ as ship of ghip of commander
coptain LST . L8T
Officers 14 o - 13 T8
Ratings 84 66 M 72
2. Armament of LST
Buacheqaerg Migoa Tasajera
L8T(1) 3 2-poundars 26 Oerlikons 8 Oerlikons -
* Maracalbo ' £ 4 inch mortare  {on 13 twin {4 twin mountings}
Class # Oerlikons 20mm mountings) 3 Oerlikons

2 4 inch smoke {single mountings)
mortare 2 4 inch amoke
LAT{L) 4 20mm. Oerlikkons mortars
1 128 cunder (sited aft}
4 PAC (parachute and cable).

3. Protection of LS
LST(1} * Maraeaibo ' BSteel (DIHT) screens to guns and cancpy to
Class engina-room skylight,
Plastic armour to compass platform and bridge.

LBT(2) fteel (1&6lbs BTS) screens to guns, aleering
positjon and oconning tower.

4. Cruft carried in each type
LS('_}I]'{I) ‘ Maracaibo * 2 (hoiated by derricks),
- Class

LST(2} 2or 8 LCP(R) or LOV{P}—Depending on whether
ship is fitted. with 2 or 6 davits,
1 LCT(5) or (0} ut expense of MT on deck (see
_ peragraph 98).
i N obe. 3 DUKWa can alzo be carried at davits of LET(2),
© " “but must be unladen,
L8T{3} 2 x 30 foot Harbowr. lenunches at: grav.lby davita,
or 2 LCA in lieu for opeérations,
8 LCA in chocks hoisted at derricka, ™~ *
1 LCT(5) or (6} at expense of MT on daak.
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APPENDIX F

REPAIRS AND MAINTENANCE FACILITIES IN LST

i. Maracaibe Class—These ships have no proper workshop, hut are
fitted with & power operated drilling machine end grindetane.

2. L8P (2)—Some of these ships are equipped with a amall workshop
and in some cases machine tools euch as electric estal driling
machines and electric bench grinders are provided; in asddition,
Botilla loaders elso carry a lathe,

Oxy-acetylone welding equipment {cutting and burning}-ia elso
carried, and battery charging equipment is fitted for the cg.a.rging of
tank batteries.

_APPENDIX G

MESSING, PFROVISIONS AND: FRESH WATER VICTUALLING
ARRANGEMENTS UNDER OPERATIONAL CONDITIONS FOR
TROOPS EMBARKED

1. 'The Navy is regponsible for messing on voyage (sea passage ration)
end for emergency provisions {voyaga ration—ghip's reserve} for the
troops embarked. .

- (The terms “sea p ration” and * voyage ration—ship’s
reserve ”’ are the army equivalents of the naval terms ing an
‘voyage * end ** emergency provigiona " and should be employed in
correspondence with army authorities).

.2,  Mlessing on voyage (zea passage ration)—I¢ is the responsibility

f tha navil euthority concerned to ensure that, before the commenoce.

“ipiont ‘of exercises or operations, the stocks of provisions normall

carried are sugmented, sufficiently to provide a satiefactory standar

of mesging for army personns] for the maximum pericd during which
they are likely to be ambarked.
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3. Emergeney prommns (voya.ge ration—ship's reserve)—Emergency
* provisions carried under operational conditions ehould be sufficient for
& minimum of three days for the totel number of personnsl borne
and embarked for passage, the stocks normally being adjusted as
necessary on thig basis,

4. Water—Ships ghould carry sufficient water to provide during the
anticipated pericd of passapge, plus three days, one gsllon per man
per day for dach person embarked. Stocks should be kept topped up
to maximum capacity conaistent with the requ.u'ementa of the correct
beeching draft.

6. Bedding—Army personnel when embarked for passage, and paval
sraonnel embarked solely for passage, will be provided, on lom, with
Eed.dmg from naval regources on the following scale :—
' 1 Hammock (marked) witb clows and l.a.nya.lds
3 Brown blankets (marked) :
{Nore.—The above are iasued to army personnel for the period of the
voyage only and must not be taken off the ship by the troops when
disembarking),

6. Vomit bags—These will be issuad to army persormel smbarking
for passage by the armny authorities. Bpare bags are carried by the ship.

7. Litebells—These will also be issued to army personnel emba.r]cmg
for passage by the army authoritiea,

8. RAF personnel—Wherever army personnel are mentioned in
the above paragraphe, the snme arranpemants will also apply to RAF

personnel.

9. Officers’ messing—Army, RAF and Dominion officers, when
ambarked in HM ships for operations, will bs victualled and will P&y
the usuarl mess subscription, except during pbanod.s when operational
conditions render it impracticable for mess billa to be rendered and
collected. Under such conditions, the allowance authorised in KR
AND Al ARTICLE 1606 will bo credited to the mess concerned and
no mesy subscription charged.

10. Food stowage and tresh water

Maracaibo Class IST {g)
{a} Food stowage :— . Meat (boneless} for 90 dsys
- Meat for 40 days, : (epprox.).
Vegotebles for 14 daye. Pot.atoes for 21 days,
" Refrigerated apace for 6,000 Green vegetables for 14 days.
Ibs, of meat, Dr‘y provision inaluding flour
. Dry stores including flour for or 90 daye.
90 days. a b
stery g Bklﬂg
capacity” ‘36%%&%.

&) Fresh water :— £ de venks for damestic use
In tenks for domestio uso 446 tony, |
380 tons. ) Distillation capadiby nfl.
 Distillatioh plant capeecity 2
to 8 tona per day.




APPENDIX H

ACCOMMODATION IN LST FOR PERSONNEL AND VEHICLES

1 Accommodeation in each type

{e} Naval personnel—All types of LST have eccommeodation for
naval personns] as per complement, Any increpse in naval
personnel carried involves B corresponding reduction in the
accommodation evailable for army personnel.

(6) Military personnel

* Maracaibo > Class LST{®)
"12 officers and 12 officers and
195 other yanks . 165 other ranks
Norg

embearked for over 48 hours in fine summer weather
should not ezeceed 300 to 350. Up to 600 could be
smbarked for shoit sea voyeges such esa aross- channel
passages.
{e} Considerations affecting numbers embarked
- - {i} Each prime mover should have two drivers.
- {ii). Fighting vehicles need full crews,
{i1i) Gune should be accompanied by detachmoants.
{iw) (i) above should be reduced to one driver rather tban
affect {ii) or (iii).
Thees considerations must be teken into account by plu.nnera

.

2. Capacity in tanks and vehicles
(o) L8T{l) ¢ Marscaibo * Class -
(i} Port wing space #Shermnen or 8 Churchill tanks | Cannot be

(id) Starboa.rd.wing . » - " " gccom-
space - modated
(iif) Mambelling 4 8herman or 4 Churchill tanks [ il equipp-
space {alternatively wvehiclas or | ed for 6ft

gunsg may be carried in the } wading.
abave gpaces). .

{ivy Centre mpace . 11 low vehicles, such a8 carriers,
{6) LET(®)

(i) Tank deck ... 208harman or 18 Chyrehill tanks, 29 3 ton
o vehicles or proportionate nuvmber of
: vehicles or guns according to size.

(ii) Uppordsck ... 21 Iladen 3 ton GE lorries and one 15-cwt. GS
truck or proportionately greater number
of emaller vehicles or guns according
1o mige.




34
3. Restrictions as to size and helght of vehiclas in LST

(@) L8T(1) * Maracafho * Class ) Q

{i) Width of ramp .... L
(i) Height in wing and marshalling  8ft 6in

Epace
(iif) Height in centre space .... .. 1% forward decreasing
to 5t afy
(&) L8T2) :
i) Width ot bow door entrance ... 13ft
{11) Height at entrance . Lldft
{iii) Tank deck height o121t
{iv] Height at lift antrance on tenlc  12ft N
deok
{v) Capacity of lift . 10 tons -
(vi) Dimensions of hatches :—
Alter hatch ... - . 29M% 6in x 12ft Gin
Elevator hatch ... 23ft 8in x 13f% 8in

4. Notes on restrictions to size and height of vehicles in LST(2)

{a} The effective aize of the lift to the upper deck ia 23ft. €in.
by 13ft. 6in., and no vehiecle intended for upper deck stowage
must excead these dimensions, .

{&) The lowser deck of L8T{2) has a restrictsd clearance, and tank
orewe must be wamnsd to lower the & 8in turret guns aa far G
sd pomsible. .

. (&) In traversing the upper deck, Bron carrier drivers muat exercise
great care that their tracks do not run over, and so dumage,
the ventilator covers, ;

{d) High vehicles, such as 3-ton breakdown lorties, should not be
loaded on the upper declk, owing to lack of clearance betwoen
the top of the breakdown lorry and the upper deck when the
breakdown lorry mounts the base of the elevator.

{¢) Tank transporters should be londed only with Yight equipment or
stores. If tanks, or heavy equipment with a high cemtre of
gravity are loaded, there is risk of the load shifting while
coming down the ramp, or of the vehicle being dameged
seriously in the event of over-articulation.

(1 3-ton GS8 lorries can be stowed three sebreast on the tank deck,
and vehicles can be stowed five abreast on same parts of the
upper deck, provided at least one of the five rows consista
of small vehicles. This close stowage, although it allows more
vehicles to be csrried, is not ordinerily recorurnended. The

- very exact manoeuvring of the vehicles required to get them
into place considerably retsrds loading and »nloading, and
the close stowage resuliirig-G9&tses congestion on board, and
somewhst interferes with. the efficient working:.of the ship,
8o that zccess to the vehicles and passage of personnel ‘slomg = '
the decks becomes difficult. -
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{g) With the use of shore cranes either hatch can be used for loading

3 or discharge, but es the elevator platform rests on the tank

. spece below, this must be strengthened if it is intended to
place weights exceoding ten tons on it.

(k) The ramp lowers to the mazimum angle of 23.4° below the
horizontal, With jts end supported on & hard or beach, it will
carry a weight of 50 tone, but if it is supported by ite chains
only the maximum load is 30 tons.

(/) The use of gerage jacks to assist in close stowage of vohicles
iz described in paragraph 32.

| 5. Later types.of LST(2)—Provision of ramp from tank deck to upper
. deck in place of elevator—Later types of L8T{2) will have a ramp from
upper deck to tank deck in place of elevator. 'The ramnp alopes up from
o forward end of the tank deck and pivots at the afler end and can
be hoisted clear of the tank deck when tanks embark, A 15-ton derrick

» is ‘also stowed on the starboard side of the after superstructure to plumb

the after hatch. : .

The substitution of.the ramp in place of the elevator makes no
difference to numbers or dimensians of vehicles which can be ernbarked
as compered with the elevator fitted LET(2), except for long wheel
based vehicles, which if stowed in the tank deck, would foul the small
projection under the deck ramp when going over the hump.

’ 0. Clearance in EST(2) fitted with ramp from tank deck to upper deck
: in place of elevator— :
{a) Headroom for vehigles stowed on tenk deck is ‘12ft. lin,
{as in elevator fitted LST{2)).
{b) Headroom for vehicles passing down the ramp from upper daok
is 11ft. 3in. :
{¢} Headroom for tanks and vehicles lowered through ramp atowage
hole end travelling aft is 10ft. 9in. :
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APPENDIX J

BPECIMEN DETAILS FOBR INCLUSION IN OC TROOPS
ORDERS IN LST '

{Unit) will have port berthing aceommodation.
.....{Unit) will have starboard berthing seccommuo-

2. Lifehelts will be drawn at....... ... .hrs. (a8 soon es possible
after embarkation). . '

3. There are ten Carley Hoats. Port side even numbers (2—4-6-8-10)
starboard side odd numbera (i-3-5-7-9}. Af the earliest opportunity
the OC troops will divide army personns] into ten equeal groups, each
group detailed to a Corley fioat, These floats w& always be the
army’s emergency station. '

4. When af sse, lifebelts will always be worn, ’ .

. 6. Owing to the pmallnees of ths ship’s erew, the Army will, if posaible,
man the twoe for’d Qerlikons continuously (personnel doing this ghould
be detailed to 1 and 2 Cerley foats). Light machine guns will also be
& great asset to the ship’s anti-aireraft defence, -

6. Army food will go far es possible be prepared in ship’z galley by
ship’s cocks with agsistance as necessory from military cooks,

Meel timea for army persomnel will be as follows : 0800, 1300, 1530
dnd 1800 hours, \

Meas treps and blankets can be supp]jed to army personnslt embarked
as passengers on loan from the ship.” NCOs are to make application
to the QC troops., NCOs are responsible for seeing that all items are
returned to the OC troops, for return to the ship prior to disembarkation.

Failure to return items prior to dissmbarkation will invelve ths cost
of the items being recovered from ths individuals concernad.

i

7. Upper deck to be swept down by Army. Bedding of men aleaping .

on upper deck to he cleared by 0700 hrs. Upger deck is to be swept
down by (0800 hours each morning and helf an hour after sach meal.

8. Troop decks will be cleaned up by. 1000 hours and 2030 hours each
day and clesr of troops for inspection by the First Lisutenant and
the Orderly Officer detailed By OC troops. : .

8. The tenk deck is ou$ of hounds af all times at sea, except to men
on duty or by speeial permission. . :

10. Bmeking—Smoking is prohibited at all timas in the tank deck and
within 30 feet of upper deck transport or anywhere on the upper dack
after * darken ship " has heen pipéd. ) .

Smoliing is permitted slzewhere and on troop decks. .

11. Watertight doors—All doors marked “ X ™ will he kept cloged
"< wigh. all clips on at night; thoss marked “ X* ' will have the two

markéfidipa.on, |

Parties detailed by OC troops = -
12. Fire picquets will be posted in the control room end at the after

end of tank deck. {This duty will be carried out the whole period of .

ransit). .
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13. One NCO and two men are deteiled to each fire main on upper
deck, @ ata.rboa.rd aide, 3 port tide) which will be manned at “ Action
stations ™ “ Fire gtations,”

14. Oue NCO and eight men are detailed for demage control. (They
will muster in the galley fat at * Action stationa™ and “ Fire
stations *}.

16. The following sysiem of alarms is in force an board—

{¢) Action Stationa—
{i} For gir aitack, a succession of short rings on the alarm bell ;
Emn.nel will ramein undsr eover as far es possible below

dechks in compartmenta with eascepe hatcheos, ordirect access
to upper deck,

{ii) Por submarine attack a continuous ringing of the alarm
bell ; all troops will stand by their army emergency stations.
(It must bo noted that this gignal is to stead by the Carley
Floata end not to abandon ship),

(b) Firg Btutions—a prolanged ringing 6n the fire bell, situated i m
the galley fat.

Water economy

16. The strictest economy will be exercised with regard to the use of
tresh water.

AFPENDIX K

NOTES ON THE TOWING OF THE RHINO FERRY BY LST

1. The Rhino is very henvy and dead on tow, but is docile and
followa round cornera ensily.

2. On the other hand, the tug is extremaly lively, and bobs about
and snatches at its tow. Tug and Rhino sre not suitable companions
on the same tow. The two together are also most unhandy to bring
alongsids on arrival at the destination.

3. 1t is not & praciical proposition for Rhino or tug crews to remain
on board except on a short passage. Thers i8 no protection and they
tgu_uise helpless should the tow part, being without compsss or chart
ncilities to use them, besides being & source of anxiety to the
comma.nd.l.ng officer of the L8T towing.

4, A long tow 80 to 90 fathoms is necessary and con\ren{ent. It
is essentinl, however, that speed andfor drum temsion is adjusted =o
that the tow is alwaya kept in the water,

. 5. The Rhino tovwa well on an 8in manilla hawser, but this cannot
be used conveniently in L8T(2), In LST(2) the 6iin kedge wire is
snitable, but & manilla 5 dprmg with alipg and swivel 19 moat necessa.ry
{Boe detailed recommendations below).

&, L8T towing Rhinos ehgudd be routed so aa to obtain the mmeximom
bensfit from favourseble tidal streams. .

1

ik
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7. Passage speeds on tow are unlikaly to exceed 8 lmots in fine weather
and 4 knots in modsrate waather,

Tims must also be allowed on arrivel for stopping, getting the
Rhino alengside, transferring the crew and werming up the engines.

8. Any extre weight on the Rhino will add to the difficulty of towing.,
and cut down spaed. It is considersd that 30 tons shonld be the
maximum dead weight allowed, i.e. 8 bulldozer and erens or a bulldozer
and two 3-tonnera,

9. For towing, the Rhino ramps should be triced up as far as they will
B0, i.e. about 45 degrees, and choeked up by e large cross timber under-
neath, the whole being lashed immovably. Time required for this is
about 2 hours. A tackle is also required to trice the ramps right up.

10. Outboerd engines should be wound up to ths extreme vertical
position for passegs.

11. Enginea should be covered with tarpeuling securely laghad down,
or else waterproofed,

Towing arrangements recommandgd
12, Rhinos—The Rhino towing span consists of two legs of about
15 fathoms joined to & monkey face.
13. The following additional f&rm reqmracl between the monkey face
and the eye of the L8T’s Bgm
{z} A 20 fethom spring, conmstmg of 12in or 14in manijila
{10 fethoms} with a b-fathom wire pendant (8}in or equivalent)
at sach end.
{b} A swivel piece,
{¢} Two towing slips, with towing shackles as necessary.
14, Thé intended arrangement is na shown below :

I5 fath, mankey )
span faee " glip spring sli
AR ] ¢

RHIND s X ¢ —000GRL000000,— u K & s
- 1 K----20faths -~ -
R 1
swivel 67 ingh kedge

wire

15. The ohject of two slips i3 to enable tow to be cast off readily
when required, sither from the Rhino or the LST. Gear is availahle
to undef-run the tow on board the Rhino. (Delay is caused by
shaclkles,)

16, If L8T(1) are roquired to tow Rhinos, 8in menilla with at
least 90 fathoms veered is suiteble. Btern kedge wires cannot he used
without edditions) fairlead ﬁttm.g. a8 theae ships have no arrangamant
for hanging the stern anchor.

17. Tugs—It is recommendsd that tugs be towed, if neceesary in
tendem, by trawlers or corvettes mccompanying the LT with" the
Rhinos. A 3}in wire should be suffivient.
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RHING FERRY COUPLED to L5T{2}
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DISCHARGE or STORES from LST (Mk 2) By AMPHIBIANS  APPENDIX M

SECTION
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iiilj AfterMatch, F}E.E?p,e?: === r -
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 {hat: i : and then o slow agtern with hedFamm)
raftdly pasn.. Thmwﬂlhelptobre&kupt.heseaorawe]]. :

a-LST mmp ‘should. be fully- lowe:fed. n .60 the. ramp -eho
chafns should be left. alaok to; mrmd t.he nak of Al

8trong steel spnngs ean be mserted in LS’I‘ ramp uhams to provni
th gn oxtra amount of gl.ve ] :
rt.hera.m mcasethe chamapart heavy 8088 |
can be rigged from the centre of tho ram and led thro
loek:in the: ‘bows t6 the foo’sle wingh.. “The hight o the. TecOVery wird
st be Kept out-of the way- during the discharg of amphahmns O
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