Damage Control Training Booklet
From the collection of:

J. Vincent Welsey, CPO, Shipwright, RCNVR

Note: front cover missing from original document




Purpose of "The obaectlve of Damage Control is the malgte—

Damage ° nance of ‘the maximum offensive power of the ship"
Control SReRg: i 3

Effective bamage Control:

(a) Preserves Watertight Integrity.

(b) Preserves Buoyancy and Stability.

(¢) Preserves Maneuverability, Mobility and
Seaworthiness, :

Controls List and Trim.

Effects Rapid Repairs.:

Provides adequate Protection from Fire, and
reduction of fire and smoke hazards.
Facilitates care of Wounded Personnel,
Provides for dispersal of Stores, Equ1pment 9
and Personnel.,
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Accomplishment of the above will result in keeping
the ship afloat in its best possible condition, mini-
mizing; or even nullifying, the enemy's most destruc-
tive efforts, and maintaining the ship! s maximvm offen~
sive power, ;

Damage Control is an Offensive functlon, as well
as defensive.

Fundamental Four fundamental elements to be observed in obtai-
Elements ning a successful Damage Control program on board any

ship are:

l, Organization

2. BEducation S
3+ Training b
4, Maintenance ey e

These are mnot listed in the order of {12y Impor=
tance., Each 1s necessary to complete the program, and
must be used on even the.-smallest of ships. 4 ecnscien-
ticus consideraticn and observance of the prineiples
embodied in these four elements will enable any ship
to wut.forth its maximum possible offensive effort.

A very brief description of what each of the four
fundamental a?ements entails f011ows.l

(6% 3 zation Organization of the ship for the purpose of con=-
' trolling damage involves the setting up of:i.
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Training

(a) A Battle Damage Control Organization.

(b) A War Cruising Damage Control Organization.

(¢) A Damage Control Board and a General Policy.

d) Departmental and Divisional Organizations
for maintenance of !! o "XY" and "Z" conditions
of closure. ;

(e) Departmental organizations for the proper
maintenance of material equipment wital to
Damage Control procedure.

(f) Training and educational programs (for officers,

men, and all battle station groups).

(g) Chain of control for Danage Control organiza-
tion during battle,

" Provide repularly scheduled programs for educa=

ting the ontire ship's personnel, both as one unit,
and as noted in the preceeding paragraph, int

(a) Necessity for and desirability of thorough
application of Damage Control principles.
(b) Abllity of shin to resist damage and remain
~ afloat. ;
(e) Methods for attaining Damage Control efficiency.
(d) Methods used by other ships in successfully
overcoming war damage.
(e) Mistakes made by other ships in combatting war
~ damage which should not be repeated by own: ship.
(f) Responsibility for maintenance of material
gonnditions of elosure, watertight integrity,
~ damapge control material and equipment, etc.
(g) Their individual Damage Control cuties and
- responsibilities, _ :
(h) Their ship's organization for attaining the
~ objectives of Damage Control.
(1) Knowing thelir ship and its systems as tho=
roughly as posslble,

4

Provide reguja%ly geheduled training for the
entire ship's personnel 1in:

(a) Proper setting of material conditions of

: elosure. _

(b) Maintenance of highest possible degree of

~ watertight integrity. e
{(¢) Interior battle communications. -




Maintenance

Sources of

Information

Proper operaticn, use and maintenance for

dansage eontrol “UPDOQGSg of electrieal and
engineering systems,

—
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(e) Prover operation, use and maintenance of vital
darage control material and equipment.,

(f) Making emergency rupalrsp

(g) Making way about ship under adverse conditions.

(h) Locating damage, leaks, etec., under adverse
conditions.

(i) Pighting fire.

(j) Working out Damage Control problenms.

(k) Overcoming attack by chemical agents.,

(1) First Aid.

In providing this training, it will be found
necessary to nrovide separate programs for officers,
men, departrents, divis slons, war cruising groups,
battle station personnel, repair party organizations,
and such other groups wn¢c? stem from the general
organization of the ship. These programs must be
further adapted to "in port" and "at sea" (war crui=-
sing) operating periods.

Provide and enforce regular schedules of inspec-
tion, maintenance and reslacement whereby: (a) water-
tight integrity, (b) prope: Gheraflon of electrical
and engineering 5ysuems for C‘amage control purnposes,
and (c) proper operation of all material and equip-
ment necessary to the attainment of damage econtrol
objectives, is insured.

There is a large amount of information and data
available which is essential to the .svelopment and

operation of an effective Damage Control program oh

board ship. A list of publications to have aboard

ship is appended herewith, They may all be c.lained
upon request to the proper authority. Most 1mportant
among these are:

Handbook of Damage Control (C.B. 4198)
Stability of Ships (B.R. 298/42)
Machinery THfQ”W:LiOD book.

Hydrostatic and Stabllity curves, and
tnclining Data,

Naval Monthly Orders.

Admaralty Fleet Orders.
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All Hands
Invoived

Regular
- Programs
Needed

Sustained
Iuterest
Ne~essary

Accumulating war experience emphasizes that the
entire ship's company must be thoroughly educgted in
damage control ‘principles and methods and must be pro-
perly trained to act in accordance with them,

Action reports continue to illustrate how a ship
can be lost by the failure of personnel outside of .the
main damage control organization to emrloy proper da-
mage control methods and procedures. It cannot be em-
phasized too strongly, therefore, that all hands from
the Commanding Officer down, must be made thoroughly
conversant with all phases of damage control which
apply to their own ship. :

This cannot be accomplished in any haphazard man-
ner, Regularly scheduled educaticnal and training pro-
graris are necessary., These should be provided for offi=-
cers and menj for departmental, divisional and war
crulsing groups and for battle statiocn personnedi,

Such progranmns should be adapted to "in port" and "at
sea' {(war cruising) operating periods.

The necessity for developing well planned damage
control educational and training programs cannot be
stressed too strongly. The Damage Control Ufficer,
suould be regponsiblie ror the uevelopment, supervision,
and effectuation ol these programs. He shall see that
educational and training activities are regularly sche-
duled, ana inserted in the ship's daily schedules in
accordance with the Executive Officer's orders.

In pilanning and carrying through educational and
training programs, every opportunity to arouse wide-
spread interest in them throughout the ship's company.
should be embraced. A4 competitive spirit should be
fostéred between shipboard. groups. War damage reports
should be discussed freely. Questions and suggestions
from all personnel should be welcomed. Questions of
a general damage control nature shall' be included in
examinations for promotion to variocus petty officer
ratings. Many other plans for arousing such interest
will be found practicable.




Use A1l
Available
Time

Optaining.
Good
Instructors

It is recognized that there never will be enough
time avallable during a ship's day for the many acti-
vities considered essential and desirable by respon=
sible officers who are trying to get or keep the ship
in 1ts best fighting condition. It is extremely impor-
tant, therefore, that the most efficient possible use
be made of any time available for damage control edu-
catlon and training. On at least one !arge ship all
gunnery education and training is scheduled for the
morning. The afternoon is given over to damage control

educational and uraining activities. Some similar ar-

rangement can and should be made on every ship. .

Supplernenting the use of regularly designated pe-
riods, the Damage Control Otticer and his assistants
can utilize "dead" time taroughout any 24 hour day to
as great a degree as their energy and ingenuities will
rermit, Well and thoroughly planned educsational and
training programs will schedule such activities tor
individuals and groups required to be at certain pla-
ces during specified periods of time for purposes of
readiness only. Further, there frequently occur "gaps"
in any ship's program ot the day, because '"the best
laid-plans .... etec." Into such gaps, on the very shor-
test notice should pe inserted educational or training
activities for personnel who would otherwise be "stan-
ding by". But this may pe done only if a well planned

. progran exists and is in operation.

Apart from this, however, there are other times
avallable, viz:

1. During dction Stations at dawn or dusk, target
practices and similar "all hands" evolutions.
(For)nattie station groups, repair parties,
ete,

2., During /ar Condition eruising watches. (For
individuals on watches at inactive stations).

Successtul educational and training programs call
for an adequate supply of good instructors. A valuablie
reservolr oi Iinstructional ability is found in the
ship's officers, and petty ofticers. Most Instructors
will come from the Engineering and Chiefs' and Execu-
tive departments, but all deprartments should provide
qualitied personnel as needed,
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Instructors should be cetailed to concentrate on a
certain subject, or subjects. They should be encoura-
ged and assisted in preparing and giving their ins-
tructional work. They should pe scheaquled to work with
suitabie 1nﬂividuais or‘groups at appropriate i(imes,

Incidentally, perscrinel selected instructors are
thus given orportunltle for exercising certain qua-
lities of leadership which might otherwise be dormant.
Inevitably, a conscilentious instructor learns more
than his pupils. Furthermore, the instructor's fit-
ness ror increased responsibilities may, in part, be
demonstrated by his ability to educate and train ;
others. The requirements of a rapidly expanding Navy
demand that officers and men become ready for pro-
moticn or advancement, and become proficient in super=-
vising less experienced personnel, as rapidly as pos=
sible, Acting as instructors in subjects relative to
Damaze Control is ohe mean to. this. end.

Classification As noted in a preceeding lecture on organizati ion,
of the ship's personnel may. be classified in several
Personnel different ways for education and training purposes.

i. The entire ship's company as one unit.

2. The ship's officers, grouped as to rank and
expe;ienceo

3. The ship's crew, grouped by ratings (CPO's,
PO's, etc.)

1ii audition, the ship's personnel may be divided
into groups according to:

i., Battle Station.

2. War Cruising, or Watch.
3. Derartment or Divisiong
+, Occupation or specialty.

Despite their inter-connection, damage control
eduecaticn and training wiil be considered separately
in this lecture and for the purpose of emphasizing
certain fundamental differences. Knowledge must be
supplemented by skill,




_General

Educational

Subjects

Suggested
Educational 1list of topics for presentation should he made, One

Topics

EDUCATION

A damage control educational program should acquaint

approrriate ship's personnel with - -the following general
subjects:

. (a) Damage Control rrihcjples, and nec-asity for
- their thorough application to own ship.

(b) Lhezr ship's inherent resistance to damage and
abjlity to remain afloat.

(c) Their shlp'c organlzdtlon for attaining Damage
Control objectives.

(d) Their individual damage control duties and
responsibilities.,

(e) Thorough knowledge of their own ship and its
vital systems.

(f) MGthods used by other ships in successfully
' controlling damdgeo

(g) Mistakes made by other ships in attempting to
control damage and how to avoid them.

Based on these general subgects, a more detailed

such 1list of education material is given here.

1. Necessity for Danmage Control activity in own
Shipo

L Knowledge of own ship- nomenclature and na-

ming of compartments.

Organization of own ship for control of damese.

Interior communications.

Watertight Integrity of own ship= its impor-

tance,

Material Conditions of Closure, Classifica~

ticns of fittings, and compartment check-off

Jists.

Individual damage control responsibilities.

Types of Watertight fittings.

Ship's Fire Fighting eauipment.
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Methods of

Presenting

Educational

Material

10, Ship's Damage Control Eguipment.
1t, Gds las ks and Chemical warfare.

1, Shlp s flremdﬂn gysteme

14, Ship's drainage systems and methods.,

15;3ohip*v ventilation systems.

16. Ship's power systems, including caszualty power,

17, Types of possible damage.

18, Cauces of flooding; 1ocaflnn and stopping of
1@(_1}{9 ©

19, Fuel 0il svstems and stowage.

20, Gasoline systems and stowage.

21. Fire Prevention.

22, Fire Fighting methods applicable to own ship.

23, ohip s magazine sprinkling or flooding systemso

24, Ship's flushing, sanitary and fresh water
SVﬁtemq.

25, Stahility of eh:ps, particularly as concerns
own -shipe.

26. Inaividual War Damage-reports.

27. Successful efforts of other ships in control=-
 ling damage,

28, Avoidable mistakes made in ofher shi ps e

29, First Aid.

30, Types of emergency.repalrs-avallable to own

shipe.
31, ihen and how tc abandon thpo

- It will be. seen, from the above list, that a large
amont of information relative to damage control can
be made available to the ship's personnel. Many of
tbece suggested subjects can be further subdivided.

Sore may be combined. For educational purposes, short
subjects may often be presented most effectively. To
get the greatest value from the presentation of such
material, the subject sheuld be adapted to the group
;ece*rlnp 21 7

There are a number of ways in which educational
material may be presented to selected groups. Some
of these are:

1. Giving talks and lectures, with blackboard
and illustrations.

2. Malking available suitable literature.

Lo uhOWJng movies and slide films.

4, Displaying pictures, ﬁoqters, diagrams,

sngns, etc.,

Conducting tcurs, demonstrations, etc.
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and

e Films

6. Combinations of any of the above.

Talks will probably be the most widely used method
for transferring information. To be effective, they
should - not be too long. They ray vary all the way from
broasdcasts over the ship's loudspeaker system to brief
talks by a petty officer ta his own group of men. Talks

may be scheduTed for any available time.

The effective use of Jiterature pertaining to da-

mage contirol can be of great value. ifany publications

are available, These should not only be made available
to all personnel, but Phould literally be pressed upon
tl"@""’le

Within the ship, however, much pertaining to the
ship's own damage control features and policies should
be put on paper and made as widely available as possi=-
ble. Division Cfficers may be provided with outlines
containing information to be used in preparing divi-
sional instruction. Current damage control information
and directives may be prorulgated in this way, and
through insertion in ship's orders, on bulletin boards,
etec. Concise information relative to damage control
talks may be distributed to versonnel when such talks

are given.

More and more movies and slide films on damage
control subjects are being made available. As this
type of material is used for an extremely wide range
of other than damage control subjects, a closely

co~operative arrangement with other derar+ment heads,.
and with the officer supervising this type of ins-

truction for the entire ship, is necessary. Advan—
tage should be taken of every opportunity for using:
nmoving pictures and slide films for damage control
educational purposes. This can be arranged through
the Damage Control School, Halifax, To use these films

properly and fully, is to employ a very compelling

medium for the presentation of damage control educa- .
tional material, Pictures, diagrams, and the like,
may be posted on bulletin boards (or other conspi-

cuons places) for the purpose of bringing important

damage control information before the ship's company
in an arresting way.




Visual One ship found that men and officers frequently

Adde consulted conspicuously posted large size compart-
sitation diagrams. Another ship employed local talent
to create posters interestingly depicting damage con-
trol lessons. Photographs accompanied by brief des-
criptive sentences arouse much interest., Signs, arrows,
directions and markings all may be classified as visual
aids, including the conspicuous numbering of frames.
Anything which can be seen, and which thereby gives
information important to the attainment of damage con-
trol objectives on your ship, is worthy of considera-=
tion.

Supervised tours about the ship are recommended.
Actual demonstrations, in the use of damage control
metrods, procedure, fittings, equipment and material,
conducted by competent instructors, should be prelimi-
nary to practical training. For many of the ship's
company who will not,. get intensive practical training
these demonstrations will prove of great educational

value,
Btarting an iow may the ideas heretofore discussed be co-ordi=
” - - r y o . " - ] - »
Educational nated into an organized educational prograr on any ship ?
rrogram In simplified form, here is a suggested rrocedure:
1. Divide the ship's company into educutional units.

vid

2. Combine these units into a few gensral groups
for the purpose of designating specific subjects
and instructors for them.

3. Select the subjects to be presented to, and the
instructor for, each general group.

4, Assign a supervisor for each general group to
supervise,

(a) Instructors.
(b) Material presented.
(c) Methods of presentation,
(d) Scheduling of instruction reriods and
insuring that they are held.

5. Arrange for the keeping of simple records
showing instruction given to each educational
units :



of Type

Simplified
Examples

-Educational

Activities

4c with any other machiner~ which i ~xpected

tg'orv”;*e contimicus: -y fuel =vst be =izplied at
regquent interwvalg, it ting ¢ : ipment for unavoida-
blr stoppages, and 7 rair and iveplacement of essen-

tial parts must be provided, This is a primary duty
of the Demage Control Offlcer, and the Damage Con-
trol Officer's assistants and associates. ;

Examples of educational activities, pnrpoée]y. _
simplified and condensed for this ]ecture, are listed
here: s

AT 4 BATTLE STATION -

4 regularly scheduled Action Station period, we
will say, 1s to last for ohe hour. For one gun crew,
thirty (30) minmates of this period will be used in
drill at the gun. The last thirty (30) minutes of the
period may be used for damage control instructione
An instfuctor is scheduled to .be present at this time
to explain the operdtjon of the magazine sprinkling
systems, particularly in this part of the ship. He
uses pictures, diagrams, etc.

AT A CRUISING STATION

In "war crvising" a 6" handling room is manned.
The crew is reguired to te on station for four hours.
During most of this time there will be no actiulty .
For a period of approximately twenty-five (25) to
thirty (30) minutes a designated instructor tells
them about the ship's ventilation systems, using -
diagrams and other descriptive material, and warnlng
of the hazards to watertight integrity inherent in
these systems.

Note that in the above case the group has been
taught while actvally standing their watch. Instruc-
tion was given "on station"y and time that otherw1ss
would have been lost was utilized.

DURING A REGULARLY SCEEDULED PERIOD

Education of a Departmental Unit:
On a certain day the period from 1100 to 1145 is

available to th& engineering department to occupy a
compartrent with a moving picture set-up.

=8 =



Keep

Records

Methods of

Irtroducing

Realism

A moving picture precentjng a damage control topic
will be shown, with introductory and concluding talks
by a competent ‘nstructor. The first section (or star-
board watch) of the 1%91ne&r1ng department attends.

lote that the instruction need not have heen in
the form of a moving picture. Note also that it need

hot have included & whole department. A similar event

might have been scheduled for "Gunnery Department
Of ficers ort=wateh!" of YComminication division

s P 3
starboard watch.

FOR AN 'r””Tlhilv” OR SPECTALTY" GROUP

In port, all deck petty officers of the star=-
board watch are assermbled and ;’ven instruction by
a qu¢’3f1ed officer in Fire Prevention.

Immediately after the presentation of any edu-
cational material, the instructor should see that an
dnproprlate ent“y is made -in the proper record, This
may be in the form of a 511p left in the Damage Con-
trol Office, to be entered in a master record. Ainy
workable me%hod may be used. The egsential thing is
to provide a mean of knowing who has been taught what.

The examnles, here mentioned, are of a very gene-
ral nature and are intended only to indicate a wide
range of posgible educational activityn They should
not be confused with active training operaticns which
maust supplement and spring from this educational pro=-

:gl’uma

THRAINING

Realism must be the key word for a damage control
training program., The experience gained from simula-
ting a' operation is considerably different from that
obtained from its actual performance, Further, drills
held under jideal conditions do not provide the trai-
ning needed for coping with actual battle damage.

Ir addition to requiring that training exercises
be actual operations carried through to a Toglcal con-
clusion, realism should be 1ncredsed by'




Casualties

Should be

Imposed

Obiects of

Danage

R B

Control

Training
Progran

Tvrnlng of f 13ghts.
Mng sroke.

hﬂ“ ing power circuits
: C?oazﬂg normal access routes.

Dierupting communications.
Closing wvalves to isolate sections of piping.
Requiring the wearing, or use, of personal
emergency gear, such as hose masks, gas masks ,
: aﬂn Salvis gear. : 5

8. Memoving key personnel unexpectedly.

9% utopping vital auxiliary machinery Uﬁexpectedly.
10. Rernoval of tools, equipment, etc., from: usual

locations.

11. Introducing water into drlll areas.,

12, Putting a 1list on the ship.

30N Bl D
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Commanding Officers should provide every oppor-
tunity for the imposition of planned casualties con-
sistent with their ship's employment schedules and
the ship's safety. Training in the handling of impo~
sed casunalties will insure gquick and efficient action
when real casualtlev are encountered. This type of
training is of the utmost importance,

A damage control training program must prepare
appropriate ship's personnel and groups to:

(a) onperWy‘set materia! conditions of readiness,

(b) Maintain strict watertight integrity disci-
Pllne o

(¢) Use interior battle communication systems to.
best advantage,

(d) Make way about ship under adverse cond:tlons
involving heavy list, smoke, fire, flooding,
wreckage, etc, . :

(e) Fight Fires of every type.

(f) Make emergency repairs..

(g) Froperly o operate, use and maintain:

1. Hull and engineering systems.
2. Damage Control equipment and material,

{(h) Locate leaks and control flooding.

(i) Determine extent of damage under adverse con-
ditions.

(j) Render first aid.

(k) Prepare food from alternate cooking locations.

- 10 =




Training in damage control Operations, methods_
and procedures must be ons of any ship's most impor-
tant and c2cessary activities., Such training must be
given to each officer and man whatever his assignment
er statirn. The type, amount' and intensity will, how-
ever, have to be adapted to each individual's sh1p~
board station and duties. The training program on
board ship should be directed, first, toward indivi=
dvals, and second, toward organized groupso

Individuals should be considered under three hea-
‘dings: :

(1) Prlmarz ~- EnglneerJng, Shipwright and Elec-
trical personrel, whose regular employment and battle
stations are uzrectly concerned wzth damage control
objectives.

(2) Secondary = Other personnel from whatever
department, who have battle damage control stations.

(3) Auxiliary - A1l other ship's personnel.

Specific Individuals, to the extent required by their
Danage classification as noted in the preceeding paragraph,
Control mist be trained to:

Trainin _

Objectives FIR Pr0per1y Operates

1= Watertight cloaures and fittings.
2= Ship's firefighting equipment (all types)
3= Portable electric pumps and air compressors.
4- Interior comminication devices.
5~ Emergency cutting and weldirg equipment.
6- Tools (those normally used as well as
these specially supplied for Dymage Control)
7~ Screw and hydraulic jacks, chain falls, etc.
8~ Air and electric tools.
9~ Remote control valve operating systems.
10- Essential valves and fittings in hull and
erigineering systems.
11- Fixed purmps (all types).
12- Ventilation systems and portable blowers.
13~ Steering machinery.
14~ Deck machinery (winches, cranes, hoists,
anchor gear, etc.) :
15- Power and lighting systems.
16= Emergency leads, -

& AT -




Classification

0f Damage
Control

Training
Activities
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properly:

Cas Masks, 2% ' _ es CU g
Rescue breathing apparatus. :

Eoze masks.

Shallow water diving equipment (Salvus).
Indicator test plugs.

QOU?N power phones (regular and emergency
rig :

Decontamination gear. 7

asbegtos suits, protective clothing, helmets,
etc.

First aid equipment.

Stablli+y Data.

Demage Control diagrams, ineluding llquid
loading and flooding effect charts

Essential instruments and devices 1n the
Damage Control Station, repair stations and
other related stations.

Life jackets of all types, and all other
material or equipment which may becone aval-
lable for personnel rescue purposes.

these things properly:

Set material conditions of closure,
Travel to or from any part of the ship via
as many different routes as possible. : R
Act as competent damage control messengers
under unusual conditions.
Shore bulkheads, doors, hatches, patches, etc.
Sound tanks and voids.
Test compartments for possible flooding.
Locate leaks or other cavses of flooding. :
Apply patches, plugs, etc., to.stop floodlngo
Recognize and eliminate fire hazards.
Use proper methods in cyt:nguwsh*ng f1TCSo

Make emergency repairs to piping, wirirg,
run jumpers, etec,
Remove wourded personnel from difficult
locations,
Asgist in rescue operations.
Clear away wreckags. :
Organize, and assist in the operation of
bucket brlgddes for controlling flooding e
or fighting fire.
Recognize. and report defects in the ship's
watertight integrity.
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Use to Which
| Classification
‘ May be Put

Training
Methods
Recommended

17 Find essential damage control equipment and
material when needed.

18, Drain liquids from compartments.

19, Transfer ligquids from one tank to another,
or overboard, as necessary.

20, Remove smoke, gases or other fumes from wor-
king areas, -

These preceeding tabulations show one way of
classifying damage control training activities,
These lists are not necessarily complete and the
peculiar characteristics of any one type of ship
will suggest additional activities. Such a tabu-
lation for any ship will, however, prov1de a basis
fors

(a) Ch0051ng instructors dﬁd assigning speci=-
fic subjects to them.

(b) Designating suitable act1v4t1es for cer=-
tain groups.

(c¢) Planning a master schedule of training
for all groupss,

Such lists also provide a bas= from which
progress check-off lists for "“primary" damage
control personnel may be made.

There are numerocus methods of training men
to rerform individual tasks. These may be conden-
sed into one time=-saving master method outlined
as follows:

1. Explain the purpose of the task, This is
guaranteed to arouse the interest of the "trainee',
2, Tell and show how the task may best be
performed, It is better if the instructor performs

the task as the "trainee'" watches.
3. Require the "trainee" to perform the task

himself, not once, but a number of times,

4. Finally, require the "trainee" to demons-~

trate to the instructor how the task should be

performed.

=18 %




Ksep Records

Cf Training
Activities

Arouse
Interest

This method of training calls for planning, for
good instructorsy and for the analyzing and breaking
down of complicated tasks intc their simple components.
It is recommended for the training of individuals in
damage control methods and procedures on board ship.

It is further recommended for training of "primary"

damage control personnel (as classified hereinbefore)
in their own professional skills. Their training in
these skills must be given muich consideration, for

it is an extremely important part.of their particular
danage control traininge. '

The keeping of simple records listing the traie
ning activities given to individuals, and to groups,
and further, listing activities in which individuals
have been certified as. 'qualified" by competent jud-
ges, will be found necessary.

iny of the foregoing detailed training activities
may be combined for the purpose of holding realistic
damace control drills for battle station groups.
#hen these are held, and, indeed, when any of the in-
dividual activities are engaged in, the introduction-
of the varicus obstacles and handicaps previously.
enumerated should be considered a necessary part of
the drill.

In addition to the employment of every means or
device calculated to make damage control training
realistic, the encouragement of a competitive spirit
is recornended between:

Individualse.

Repair Parties.

Groups within repair parties.

‘Otheg shipboard groups (Divisions, gun crews,
etcs,

NN
Lo o
SN

Suech ideas as:

(a) Holding competitive inspections.

(b) Competitions covering time and accuracy of

accomplishing certain training activities,

(¢) Holding a competitive examination.

(d) Giving of svitable awards would be benificial,
Appropriate and ample publicity can also be a very
potent factor in arousing a lively and widespread in-
terest throughout the ship. The Damage Control Board
can be very effective in furthering such interest,

- 14 -
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TRAINING THE REPATR FARTY

Ifraining a repair party is a problem which can
be sclved by apprlying certein principles. It must
be understood that the training problem never is
completely solved. It is a continuous one to be
worked on day after day.

Cne principle is that the officer in charge of
a repair party must be made responsible (to the
Damage Control Officer) for the training of his own
group. On a small ship the Damage Control Officer
may very properly direct the training of a2ll repair
parties personally. Nevertheless, when going into
action, and immediately after damage is sustained,
the officer (or key Petty Officer) in direct charge
of & repair party will have to supervise its first
activities. It is good policy, therefore, to require
that this officer conduct, and be responsible toc the
greatest extent practicable, for his own party's
-training.,

Cn a large ship a repeir party's personnel are
sufficiently numerous to create a more complex trei-
ning problem., A repair party officer's ablest and
most industrious efforts are needed to bring his
own group to an efficient state of readiness to con-
trol damage. These parties contain both primary and
secondary damage control perscnrel as outlined pre-
viously., Secondary personnel will not be availsble
for as many training pericds as the regular damage
control "specialists", and consequently have a
correspondingly less responsible battle station. The
training of secondary perscnnel, however, must not
be neglected,

Individual As with any "team", training must begin with the
Iraining individual, and should stress fundamentals. One

Comes First suggested method of imparting these follows: Separate
check-off lists, for primary and secondary personnel,
may be made., These can list individual operations in
which the men asre to be trained. The repair party
officer sees that a man received suitable preliminary
educational meterial before undergoing training in any
one of the operations.




Use "Damage!
Control
Instructors
~ Where
Practicable

Repair Party
Drills

When & man has learned to perform an individual
operation satisfactorily, his 1list should be checked
to show this. When he has been qualified in a required
number of operatlcnss it is desirable to provide him
suitable recognition. This may take the form of an en-
try in the man's record that he is qualified as a
"Gamage controller", or some similar designation. A
certificate or letter from the Damage Control Officer,
or even the Commanding Officer, would be appropriate.

Such guelification check-off lists ¢en be prepared
without undue difficulty. It mey be found desirable.-
for the repair party officer to utilize the services
of various "damage control instructors" to assist in
this fundamental training of: individual members of his
repair party. Particularly in larger ships may this be
true. There have been many effective methods used in
training repair parties by able and conscientious offi-
cers., All of these cannoct be tabulated here., These me-
thods have, however, been based on the principle that
the individuels making up the repair party must possess
certain knowledge and must be able to perform certain
essentisl operations. For this reason: the importance
of training individuals prior to, and concurrent with,
group training is emphasized.

Group treining for repair parties most frequently
will be in the form of drills, A drill may involve the
entire repair party (on small ships this will be the
usual thing) or one of its parts. To be of much value,
a drill must be well planned beforehand. This required
that it be scheduled for a definite peried. sSuch pe-
riods will be most easily availeble during regularly
scheduled genersl quarters, and dawn and dusk alerts.,
Other scheduled drill periods should be provided in
the week's schedule, however, so that independent
repair party drills may be held then.

In planning a drill for his repair perty, the
officer in charge should consider the following re-
quirements:

(a) The drill should have one main purpose. Other
secondary objectives may well be included. But. there
must be a main purpose and the drill should be arranged
sco that this objective can be logically attained.

'm.g,,,
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Damage

Observers

May Be Used

Post-Drill

Discussions

(b) The drill should be as realistic as possible.,

gorts A careful study of War Damage Reports will be of
great value. Damege done to & ship of similar type

or size can be the basis for creating effective
drill SituatiCﬂS The employhent of any of the pre—

‘be carefully 00n81dered by the OfflCFr plannlng the

drill. Before holding a drill certain preparations
may have to be made to "set the stage" for a realis-
tic operetion.

(e) It is desirable to plan a drill for any group
so that, if at gll possible, every member of the

group will heve some duty to perform. It is bad to

have members of a party standing about with a fee-
ling of having no part in the prcceedings. Communi-
cation casualties may be introduced, men used as
observers, messengers, helpers, first aid assistants,

emergency material procurers, etc.

{(d) In many drills it will prove of great value
to arrange for the presence of observers i ‘*h»s
drill areas. These are for the purpose of
notes on sction taken, tools and equipmeri
nunber of men employed, and similar pertinent 1nfor-
mation. These notes provide material fcr - noste
drill discussiocn,. Cbservers often car be = nta=

geously obbained from other repair parties.

(e) The effectiveness of z drill can be greatly
enhenced by a discussion immediately fellowirg it,
Observers should be present with their notes ang
the repair party officer should go over the drill
with his men, calling for reports from observers
and peinting out what appear to be errors of omis-
sion or commission., Men should be encouraged to ask
questionsy volunteer informeticn and suggestions.
Properly handled by the repair party officer, this
Yeritique" will prove interesting and will give his
repair party persornel a fuller understanding of
how their actions woulé affect the control of dama-
ge resulting frowm &n sctual batile occurrence.

In the final analysis, the success of any inde-
rendent repair rarty drill will depend upon the
repalr rarty officer himself, He must be personzlly
properly prepsred, must plan the .drill cerefully
and must enter 1rto the drill energetically and
enthusissticelly.-

R




Suggested
Repair Party

Drills

& number of suggested independent repair party
drills sre listed here. These have all been used on
various types of ships and, in sone modified form,
are applicable to any ship:

(1) Conduct firefighting operstions in many ship-
board areas. Actually use equipment as ageinst Class
IEPLI'I, 1_IBH and 'llClI f_ire-sc I

(2) Eliminate all scurces of power to many dif-
ferent types cof equipment. Repair party must run

energency leads to equipment, hook up the cables -
and esctually run the equipment with them.

(3) Set a prescribed watertight conditicn of
closure in a certain area. Either the "XY" or 4"z%
cerndition. Heve it inspected and checked by another
rerair party. A mark should be assigned to permit
competitive comparison with other parties.

(4) Remove smoke fror a compartment, .previcusly
filled by artificiel means, without contaminating
other compartments., Use both regulerly installed and
emergency ventilating eguipment-as applicable and
necessary. Require use of rescue breathirg zpparatus,
hose masks, gas masks, etc,

(5) Hold drill in cutting out sections of fire-
main as a result of battle damage. Re=-route firemsin
pressure, Bun jumpers. Actually operste necessary
valves and have appropriate pumps operzted and put
onn the line, :

(6) Operate drainage system to remove water from
& number of different compsrtments, Co-ordinate acti-
vities with engineering department. Lctually operate
valves end line up for correct sucticn, Use water
from the firemain , where practicable, to supply wa-
ter to be pumped through the drzinage piping.

(7) Drain wester from previously filled compart-
ments usirg more than one portable pump simultaneously.
Use emergency switch boards., If necessary, supply
clogging meterial in water to necessitaste use of
basket type strainers, cleaning of pumps, etc.

Lol s
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Additicnal

Drill Ideas

(8) Hold drills involving use of portable pumps,

for both drainzge and firefighting purposes, Actually
dreir compartrents (or tenks)s; use foam with pumps in

fire fighting operations.

(9) Hold drill problems based cn damge control
dlagrems Trequiring actual operatiecn of valves and
other equipment depicted therecn. Record times neces-
sary to reach successful solutions and carry out indi-
cated procedures.

(10) Hold drills in shoring bulkheads, decks, doors
or hatches at variocus locations throughout e repair

party ares. Do net zctually cut shcres unless screp

lumber may be obtained for this purpose. Bring neces-
sary materials and tools to the shorirg peint or to
the most convenient adjacent area. Describe method of
shoring tc be used in each case, put naterisl in ap-

proximate required position, clamp strongbacks into

place, etc. In general, carry out the work to the most

complete peint possible'Without-damaging shoring nate=-
rial.

The 10 above listed drill suggesticns may be nul-
tiplied on board ship by the variety of locations and
by the different battle damage conditions which it is
oesired to reproduce, In this way perhaps as many as

a hundred different drills could be worked up: for any
one repair perty.

Other types of drills for repair parties will, of
ccurse, come rapidly to mind. In brief, some of these
may be enumerated:

(a) Varying types of commuricstion drills and
exercises, including running energency communication
lines.,

(b) Drillis in repalrlng spare secticns of piping,
pre-damaged for drill repair purroses. (uick repairs
tc be made, water or air pressure aprlied to test
efficlency of repair.

(c) Operate varicus hull systems for dasnage con-
trol purposes to accomplish a particular objective.
(Example): Fuel oil filling and transfer systen.
oystem may be opersted in a different wey then under
normal, routine undamaged conditicns., Use auxiliary
or standby equipment.

- B
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(d) Conduct inspections of other repair p rty areas,
damage control equipment, compartment check-off lists,
watertight closures, etc., on a competitive basis.

(e) Hold decontamipaticn drills, cleaning up sus-
pected arees in vielnity of shell or bomb explosions,
with paerticulasr check cn ventiletion openings., Use all
necessery eguipment; powdered scap and water may be

‘used as drill decontaminants.

(f) Exercise in handlirg heazvy weights, using rig-

ging methods and egquipment. Use chain falls, blocks
and tackles, Jjacks, wire rope Sllngs, etc. belect equip-

ment thet mlght be jettisoned in an emergency

(g) Urusual ship repeirs requiring use of burning'
ard welding equirmert may be hendleéd by & repalr party
as an emergency damage Control arill, ;

(h) Drill in investigation of damage and establish=-
ing flooding boundaries., This is difficult in that it
is necessary to visualize, from War Damage Reports,
the possible extent of damage from any type of hit at
any perticular point. Here the repair party officer's

ability to create a logical drill situstion is brought
o, the tests

(i) Drill in speedy de-energizing of electrical
eircuits to, or passing through, damaged areas. Elec-
tricael personnel should be used for this, but other
responsible repair party personnel shculd be trained

along with them.

(4) brill in ccunterfloodlng, or liguid trcnsfer,
operations.

(k) Drill in teking over, or assisting in manning,
other repair party aresas.

(1) Drill in plugging holes. underwater using regu-
lar diving equipment, (Salvus).

When holding independent repair perty drills ful-

Damsge Control lest possible use shoulé be made of as much damage

Eguipment

control equipment, both fixed and portable. Hull
systems should be used to the fullest practicable ex-
tent. Al]l practicable methods for increasing realism
should be introduced into the drill, consistent with
the extent to which tne training of the party has been
advanced, 6




Damage

Lonteal
Problems

Gunnery
Damage
Control

As the tTraining of the reépair party progresses,
it becomes desirable to co=ordinate its training with
the rest of the damage control orzenization and, ul-
obtained largely through the holding of dawmage con=-
trol problems (for the damage control organization)
and, finally, battle problems (involving all depart-
ments of the ship).

Short damage ccrnitrol problems held frequently by -
the Damage Control Officer serve to train the répair
party in damage control procedures embcdied in one
or more of the independent repasir perty drills. Pro-
blems should be rrepared teo include casualties affec-
ting engireering, gunnery and other departments,.
Battle damage from more than one hit is usually im-
posed. These are often cecncentrated in one gereral
area: aft, forward er amidships. This permits the
use of other repalir party personnel, from the un-
‘affected areas, as observers, They also may be used
to open switches in power ‘eircuits, close valves,
etc., as desired, to reslistically reproduce battle
damage conditions.

Such probleus are best held when all hands are
manning-  battle stations., Gunnery, engineering and
other personnel may be drawn into the drill either
as observers, from undamaged areas, or as partici=-

~.pents, within the damaged arez.

There are times, however, when such damage con-
trol problems can be held without having the entire
ship at action stations, One such time can be when
the gunnery department is conducting a drill calling
for a genersl merning of gunrery staticns. In co=-
operaticn with the Gunnery Officer, the Damage Con~-
trol Officer may introduce casualties which affect
the operation of gurnrery equiprent. This will exercise
both departments in “gunnery damage ceortrol" and
provide broader treining for the repair party involved.




Advanced

ITreining

Damage Contrcl problems will vary in the zmount
of time required for their preparaticn. The more
thoroughly prepered cnes will have writter instruc-
tions provided, in the form of slips, for cbservers
to hand tc repair party personnel at predetermined
times., Signs, tags, and other devices for indicating
damage conditions will be employed. Shorter and nore
informal problems car be developed ir which hits are
reported over a communication circuit to the repair
party officer who then conducts the operatiocns of
his psrty in asccordance with his own visualization
of the situation. :

Damage Control problems are the nears by which
the Damage Control Officer provides advanced training
for his repair parties. The ultimate in treining for

. the repair perty, however, (and for the entire Damage

Control Orgenization) is provided by the ship's Battle
Froblem in which sll departments take a most active “
part. This Battle Problem attempts to give the ship,

as a whole, training in conducting battle operations

Just as they would have to be corducted in ar actual

battle, To accomplish this result a large zmount of

thought ard work is recessary, and this must be pro-

vided proportionately by each department on the ship.




Restricted.

Wi TR B R TG Wl BT -E G B I T9%

A Kk D
A T HE RE G UL AT NS
¥ OR
WATBERTIGHDT OPENTIRKDGS
Damage Control School
Halifax, N.S.

| ——



i

. _ L%m.wf.r.h




Bulkhezads
And
Decks

Watertight

Compartments

Watertight
Integrity

A wership is divided into a large number of
small compertnents, This i1s done by what are cal=-
led bulkheads and decks.. '

The bulkheads may be compered to the walls of
a house: there are two kinds, - those which run in
a fore and aft direction and are called longitudinal
bulkheads, and those which run across the ship and
are caelled transverse bulkheads.

The decks may be compared.to the floors of e
house., In a house the floors are given nunbers,
but in a ship the decks are given names: the most
important are upper deck, main deck, lower deck,
platform deck and hold.

Like the walls aﬂd floors of a house, thp bulk-
th@ varlcus compartments apd glVe strergth to the
structure.

They have, however, one other most importent
function, and this is where our analogy to the
house ceases. As many as possible heve to be water=
tight: thus, a warship i1s msde up of a large number
of smell wstertight compartments.

Let us analyse the reason for this.

The outer skin or hull of a ship keeps the water
out, and, as long as that skin 1s whole, the ship

is safe and will flozst., The aim of the eneny is to
pierce that skin, and he has various weapons with
which to make the attempt. There cre torpedoes,
mines, bombs, and shells, Of these, the torpedo or
mine 1s most likely to cesuse flooding; they are more
deadly too, than any other weapon because little or
no warning can be expected before they explode. We
must therefore be always ready for then.

If, then, one of these weapons mekes a hocle in
a ship "below or or the waterline, water will ine=-
vitably enter the hull, How far that wster will go,
and how sericus will be the effect depends on the
next line of defence - the watertight compertments
which we hzve just described. The tarpedo may shatter
or pierce some of the boundaries of the watertight....

e




Waterticht

Factors
Ageinst
Keeping
Permanent
Watertight
Boundaries

Boundzries

compartments, as well as the hull, but the next
boundary shculd hold and prevent the sprezd of the
flooding. The Army term - "Defence in depth! =
describes the principle rather well. The Nevy gives
the sub,ect the gereral description of "Lzintenarce
of watertight integrity". ;

You cen see, then, how important it is for the
inner bulkheads end decks as well as the outer skin
of a ship to be kept in a watertight conditiocn. The
Submarine and the airplane have increased their range
te such arn extent that there sre comparitively few
places where they cannot schieve surprise: the main-
tenance of watertightness all the tiue has, therefore,
become more importent than ever, In this war, there
are not many occasiocns on which a ship can relax on
internal watertightness. ;

Once the hull of a ship has received underwater
damage, it is essential to have efficient watertight
boundaries to stop the water spreading. It is plein
that it would be best to keep these boundaries - or -
bulkhead and decks - permanently intaet, which would
result in our ship being made up of & large number of
completely waetertight compartments, j

There are, however, various factors in the cons=
tructicn of a ship and life at sea which conflict with
this ideal.

In the first place, there are a large number of
men to be fitted in: they heve to heve spzces to live
and sleep in, and to work: they heve to be fed, which
means using compertients for store rooms, refrige-
rators, and so on. They have to heve facilities for
washing, which means opering up bsthrooms.

- There are, azlsoc, the numercus compartments con-
nected with the propelling machinery and the guns:
there are engine and boiler rooms, and the nagazines-
to mention 2 few - they g1l have 1o be manned. This
mweens the opening of dcors to get into then and the
fitting of adequate ventilation., There are zlso all
sorts of pipes, such as the various water systems
and drains, which must pess through compzertuents,

i




Opernings. It is clear, then, thet there arec s large number
of fittings in each watertight ccmpsrtment which tend
te reduce the internal watertightness or integrity

of the shir. They -i- given the general term of opening,
endé here i= g9 1list of then:-

Doors

Hatches

Ventilz{iion valves
llanhcles

Scuttles

Drain cocks

Scupper valves

Obvicusly, if we are to maintain cur watertight boun-
daries, it is essentiel' to keep closed as many as
possible of those openings that are below or near to
the weterline of the ship. Those that we cannot keep
closed must be under strict control, and there must
be an-orgenization for closing them in emergency.

Cleosing Let us deel first with how tc close these ope-
of nings in emergency. By "emergency!" we mean when the
Cpenings ship is hit by the enemy, or acticn is about to be
In An Joined, or submerine attack or sgir sttack is imminent.
Emergency. :
Hed . All those openings, which are below the waterline
And or close above it, are the cnes through which water

ue is likely tc spread if the hull is pierced; we would
like to keep them permenently closed: they are 211
merked red, which draws attention toc the risk which
they constlitute. Clearly then, any red openings,
which are open, must be closed in emergency with
the utmost speed.

All those openings, which are above the weaterline
and not marked red, but which may be reached by floo-
ding, &s the ship 1lists or settles, are marked blue:
clearly they must also be closed in emergency but 3
there will be more time to do this and it car be done
after the red ones,

The remainder of the openings, which are suffi=-
ciently high up in the ship nct to be affected by
flooding, have no colour marking.

The actual form that the red and blue marking
takes is this:=-

=
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tharking

how dengercus openings are from the watertight point

On a door or hatch one corner is painted red or

blue, : :

On a valve, cock, scuttle, or manhole, a red or e
blue disc 1s painted; scmetimes ap arrow is added

tc point at the opercting mechenism,

Eoth the corner and the disc markings have the
same meaning. They tell everyone ir the ship which
openings to close in en emergency and the order in
which to c¢lose them.

Let us now consider a closed opening in a ship -
1t may be a door, a hatch, a valve, & marhole, a
drain ccck or a scuttle. Let us see how, or urder
what conditions, we may open one,

The red ané blue colour markings, as we have
élready seen, serve a dual purpose = they tell us

of view, and the order in which they should be closed
in an emergency. It is obvious, that the rore red
cpenings thet are kept permanently closed, the safer
will be the ship: we must expect, then, to find closed
& very large nunber of ojrenings thst are low down in
the ship. However, as we have already seen, the sShip
1s our house; we live ir it, anéd we have to move about
in it, so we shall certainly meet dcors whick we want
te get through and other openings which we must open, —~
It is evident, then, that there has to be some simple
code to tell us what to do.

Here it is, Letters sre used. There are four of
them - X, Y, Z and 0 - ard each has a different meaning,

Every opening, whether it is a door, a hatch, a valve,

a cock, or a scuttle, hes marked on it, in a positio

where it cen essily be scen, one of these letters,

We will first teske the case cf & dcor nsrked with
and "X". Before ycu can open it, you must get permis-
sion, ever ir it is only to pass through. In scme ships,
this will mean geing te the Demage Control Headquarters
to get permission from the officer cn watch there; in
other ships, the permission nay be giver by the €.0.W.
on the quarter deck or tridge. If the door is to be
kept open for any pericd, a sentry will have to be
pleced whose job it wijl be to close the door in an
enmergency., _

e
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Y Marking

Careful

Clipping

Of ltYlt
Dcors.

Valves
And
Drain

Cocks

The XY
Condition

The nextodetler is Y. "YY onis door means that
you rsy open it to pass thrtugh; provided you clip
it up egein innediately after getting through. You
need not get permlission for this, but, if the dcor
has to be kept open for ary length of ltine, then,
you must get permissicn to do so frem the D.C.H.{.
or 0.0.i., in the same way as for an X door; a sen=
try must also be placed, or other suitable arrange-
ment made, for closing it guickly in an emergency.

After psssing through a "Y" dcor, the clips
must alweys be put on again with care, and the door
securely closed. That particular bulkhead - or in
the case of a hatch, that particuler deck - must be
left intact and watertight. Feilure to do so might
even result in the loss of your ship.

Doors and ratches sre given the Y marking be-
cause they lead to some compartuent, or pliece of
machinery, thet has constantly to be visited. They
are usually "Red" and the fact that they have a X
merking, and riot an X, does not mean that they are
further awey from the Waterllne or the ship's side.
Be very careful then, about clipping them up.

In each exsaiple we have discussed the case of
a door, but the same rules apply, whatever 1s the
type of opening; except, of course, we cannct pass
through ventiletion VQIVes and clip them up after
us, A "Y" marking on a velve means open if necessa=-
ry while using that particular compertment, but
must be closed on vacating it. The “Z" MGrklng is
usually used for ventilstion velves to mess deck
spaces etc., A "Y" on a drain cock - from a bathroom,
for exanple: this nmears that the cock can be opened
for dreining purposes, but must be closed afterwerds.
Usually only & "Y" or "Z" marking 1s necessary on a
ventilation valve,

X and Y openings, then, are always closed except
when they are opened with permissicn, as has been
Jjust explained. Wher opened for any reason, they are
under strict contrel, and special arrangements have
to be made for quick closing, shculd an emergency
arise., This state of havirg X anc Y openings closed
is ‘called "peing in the XY conditicn" and is the nor=-
mal conditicn of ships, both at sea gnd in harbour,
in wertime. S




Z ligrking

0 Marking

Routine
Marking

and, of course, at action staticns,

you have heard

usually left
are closed

We now come to Z openings: they cre
open, both ir herbour and &t sea -~ they
in very dangercus waters or when action is iminent,
The order tc close
them is pessed by the pire "“"Close Z openings"; whether
this pipe or not, does not thter; if
you core tec a BZ" deor which is closed and ycu wish to
to - open 1L, you car do so to pass through, but must
clip it up egain 1*ﬁ-@1ate1y af terwerds, If Z openings

¢ piped closed, e Y¥H pule applies, and you s5Hild
have to gel permi sion to leave it open,

When all the Z openings are closed - The X and ¥,
as we have alrcady seen, are always closed - the ship
is said to be in the "z® cendition; and she is in a
high state of wetertightness and ready for bettle,

In the YZ%" cordition all ventilaticr valves should be
closed and fans shut off. Naval engagener t8 are usual-
ly of fairly short duration, but if it should be neces-
sary toc ventilate any particular compartunent, the re-
pair party can do so for ten or fifteen nlnuues, and
then close everything up tight zgain. The man that
opens a valve for this purpose should stand by said :
valve until the area is ventilated, and cleose it again,

It will not be easy to move gzpout in a st
the Z condition, and the ventilation will not be
because nearly every opening will be closed. There n
however, be a feW'openlngs, which are not LJTkeD with
a Z ard are, therefore, still open. They are marked
with an 0, the fourth and last of the letters in our
code of rules. Such openings are nearly slways open -
even at sction stations: they might be closed for
Some special reason, such as & gas attack or after the
ship has been damaged: this may be done by pipe by
their letter; they mey also have a ges marking which
is explained later.

Ancother marking which you may meet in some ships,
is the "Routine" marking. Certain openings which can-
not be marked with one of the four letters are given
the marking "Rcutine'. ' 3
This mesns that the door, hateh, or velve sc marked,
is worked to a special rcutine. The routine which. go-
verns the operation of this type of opening -is posted
up closc to it, so, before doing anything,

o 6 ”
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you must read the routine to lesrn whaet you may or
may not do to. that opening. But a2s & rule a "Y" mar-
king is more suiteble than "Routine" on the average
small ships. Finally, in our code, there is another
qualifying synbol, "X ACTIONY, which is of course an
X opening, but means that it msy be opened in action,
such &s an armuniticn hatch in a ship that has no
ammuniticn hoist. : i ’

Sunmary Let us now sum up how the opening and closing of
of openings is regulated in ships.

The X¥YZ - : :

Red Ir the first place, there are the red ard blue

And colours which tell us what openings we must close so

Blue as to stop water spreading inside the ship, once a

System. hole has been made in the hull. The red openings are

the lowest down in the ship, or closest to the ship's

side, and must be closed first; the blue are hicher

up, and there should be time to close therm bef:rec they

become a derger and wester reaches them. The pipe "Close

Red and Blue openings™ meens that something has happe-
-ned or is likely to happen which affects the water-

tightness of the ship. This is a pipe which is only

used in emergency and it is the signal for every nen

in the ship, whatever his job, to close any red or

blue openings nezr to him.

Ir the second place, there are rules which tell
us when and how we carn open a closed orening. They are
indicated by one of four letter:

X- Permission required to open ard to keep
Opeﬁﬂ '

Y- Can be opened fcr passsge or use, but
must be reclosed at once., Permission
required to keep open, ;

Z= When closed the Y rule applies.

O- Closed only when ordered,

There is one other special_marking - "Routine". This
means that a special rcutine governs that opening.
Read the routine which is posted near tc it,
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Aetion

The

Irresponsible

There are & few other markings which are put on
some openings, in additicn to those we have already

described. They are cslled "Qualifying Symbols", becau-

ge they qualify the basic X, Y, and Z meanings. There
sre two which you ought to krcw andé which are fairly
€ OmMmon s

Certain "Y" dcors ard hatches are ir such cons=
tant use that, although they are red or blue and we
would like to keep them fully clipped, it is not
practicable. They are marked with the words 2 clips
under their'letterb This mesns thet twe c¢lips only

need be used to secure them; the clips thet have to

be used sre indiczted by two parallel black lines

painted on the dcor cr hstch, At the energency pipe

"Close red and blue openings", these doors or hat-
hes should be secured with g1l the elips.

Certain openings must not be opened while a gas
atteck is going on - they are nasrked with & yellow
circle or disc, As & rule your ship will have an or=
der that no i Y or Z openings are to be opened with=
out per¢1581on during a gas attack, so it will not
be necessazry to paint z yellow dlsc Cn'Lr opening
that carries sn X,Y or Z nmerking,

"Action" On &r opening neans open irp zetion.

That completes cur descripticr ef the regula-
tions for watertight openings. It is obvious that

Or The

Careless

everyone in & ship must know and obey trhese regula-
tions. As you ¢an ncw realize the careless clipping
up of & door or the irresponsible orening of = valve
might very easily result in .the failure of a water-
tight bcundary: this, in turn, might very easily
result in the loss of the ship.

In & modern ship, perticularly a large one, it
is rather ecsy to forget the sea. It may appesr tc
be a long way from us but this is a delusion, The
sea is en element with which no one can afford to
take liberties: those who do will regret it sooner
or later. Experience has shown that the flocding:
resulting frem underwater explosions may be fifty
per cent, or more in excess of that estimated from
the results of sczle experiments,
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.,




Ideal

Condition

This 1ncrez:r in flooding, which may result in in-
creased loss of life znd make ell the difference
between aerﬁ or losing & ship, is due largely to
structures, supposedly watertight, not being so,

and to doors, hctches, valves etc., being left openn

Watertight integrity is of prime importsnce in
restricting flooding and thus ensuring that loss of
buoyancy and increase in free surfaece are kept to a
minimum. It is important to appreciate that ary defi-
ciency in watertight integrity prier to damage will
add tc the difficulties of Dariage Control afterwards.

The steps necessary tec ensure that a ship is al-
ways in the best possible state tec withstand damage
are as follows:=-

(a) 4 high state of traLnlpg and organization
must be maintained at all times,

(b) A log of watertight openings Shouid be main-
tained. e

(c) There should be a strict routine for ventila-
ting compartments below the waterline &nd for ensu-
ring that all valves are closed when VFrfllatlon is
shut down.

(d) It is essential trat routire air-tests of
watertight compartments are carrled out arnd any
defects made good.

{e) "X" gnd "Y" rules should.be strictly enfor-
ced both at sea and in harbour.

Note: liore ships have been lost through faillure of
watertight integrity than from lasck of subdivision,
There is one case on record of a ship sunk in action
end subsequently raised. It was merely necessary to
send divers down, close the watertight openings,
pump out, and the ship came to the surface. The ans-
wer to that one is quite obvious.




nepair
.Farties

To Check
Wate ght

bscaping
From: f
Conmpartnent

It is the first cduty of Damage Repair Farties to
check or all watertight orenings on closirg up to ac-
ticn stations, 4 list of openings in each courartment,
posted up on bulkhesd rear access, is a very gcod vi-
sual 8icd ard repminder for repsir parties.

And now for one finsl word of warning. Should any
of you finé yourselves in & ship that has been hit and
you have tc evacuate a compertiernt, it is yocur bounden

duty to close up properly the hatch., door, or manhole

by which ycu escape., lNeither does ycur cduty cease here-

that can be closed, such as cocks or valves., The red
and blue colour merkings will help you to find them.

In conclusicn let nme draw attention to the pos=-
ter of the Regulations for wetertight openings. It
is your job, as & sallor, teo know ané obey these re=-
guletions, C.A.F.0., 813/43 refers,

!l@!




EDETLILS OF lLiRKINGS USED IN CCNNLCTICN WITH WATERTIGHT INTEGRITYr

Jo ik _ : 3

Hed or Blue - | Red or Blue Upper correr of a door,
liarkings Equal sides opposite side to hinge. Similar
. of 10" position or a hatch.

Red or Blue On or neer to the Operating-

2" Diameter mechanism of a valve,
ET ter markings Black., Upper centre of a door or hatch
f JL & 0 On a8 door or |As requisite on a valve etc.

hatch, 3"block| "Eye" level where possible.
letters. On a
valve etc, 14"
| block letters.,

Routine liarking. Black, Similar to. letter marking.
"ROUTINE™ 2" block :
: letters.
lMay be left open Red. olotted screw-hole for hanging
Dises. A dise of 6" disc over existing marking. The
diam. The word|identification mark of the door
"Open", 13" for which disc may be used 15
rletters, to be on the disc.
Gas Symbol. Yellow. | In & conspicuous position on
"C:) 2" diameter, gas flaps end some "O" doors.
ualifying Black. Under the letter marking.
Symbols, On a door or
"ACTIONY hatch, 14"
and bloCk letters.
"2 CLIPSY On a valve ete}
1" block
letters,

_ ool




DETAILS OF MARKINGS USED IN CONNECTICN WITH WATERTIGHT

INTEGRITY

EXANPLE COLOUR & SIZE APPLICATICN
e — e —
2 Clipsc Black. On "2 Clip" doors or hatches
2 parallel opposite to -the clips that are
zY black lines, | to be used. The angle of the
(fw; 5" long and lines as requisite to show
p i" wide direction for putting on the
7 z" apart. clips.
Bulkhead nunbers Black. As-requisite in conspicuocus
3" block position on bulkheads.
! ’ letters, :
Other side Black., ' On bulkhead to mark what is
Marking o% or 1" blocMd on the other side. The name of
"SPIRIT ROOM OS"| letters, - | the compartment followed by the
letters "0OS" underlined.
Black Circles Black. Indicates number and type of
e 4" in width. | operings in that compartment. -
Internal H= Hatch. D= Door. S= Scuttle.

disameter. &%,
Letters and
numbers of

V= Vglve. l= Miscellaneous
other opening. '

appropriate
size.
Green Arrows Green. As requisite high up on
1" wide. bulkheads to point at position

b

About 12"longd

of strainers,

Internal
Waterline Marking

mBDWL =

BlaCk °
3" block
letters. 13"
wide line,

On bulkheads of compartments
to indicate the height of the
normal deep water line: in
such a position that it can be
seen from hatchway.

=30 =
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Use of
Concrete

Prineiples

Materials

Gravel

THE, UST. OF CONCRETE FOR REPAIRS OF DAMAGED HULL

With the aid of wood or steel cofferdams, concrete
can often be used to great advantage in stopping leaky
boundaries, such as ruptured bulkheads, damaged hatches,
warped doors, leaky bourding bars, deck ruptures around
pipe lines, shell or bomb holes in decks or hull plating,
and leaky deck or bulkhead seams. To a limited extent,
concrete may also be used to restore strength in dama-
ged machinery supports.

The fundamental principles to be observed in using

concrete include:

(a) Suitable materials. £

(b) Accurate measurement of materials.,
(c) Thorough mixing.

(d) A workable mix,

(e) Proper application.

(f) Prompt placing after mixing.

The materials which should be available on board
ship for use in making concrete are coarse sand, high
early strength Portland cement, calcium chlor:de,

aggregate (gravel) ard fresh water.

The gravel should “Ot exceed one inch in mayimum
dlaneter, and about 30% of it should be small pebbles.
It should be as rough as possible, crushed rock belng
an excellent aggregate. In an emergency, small pieces
of hard coral or broken firebrick may be used. The
aggregate serves as a re-inforcing material, the larger
pieces tending to hold the mass together even after
cracking has occurred.

There is some questicn as to the necessity for
aggregate in concrete. If strength is a factor, aggre-

gate must definitely be used. Builders and salvage

personnel also state that it must be used. On the
other hand, leaks have been stopped on naval vessels

with a mixture of cerment and sand only.

The sand should be coarse, clear and sharp, and
should be free ol vegetable matter and oil. It should
be a true sand-= not powdered coral, It should be
washed in fresh water before being stowed away.




Mixing

Water

Calciun
~ Chloride

Prompt
Application

The materials should be mixed in approximately
the following proportions (by volume):

1 High Early Strength Portland Cement
14 sand
2 Aggregate

Various authorities recommend different formulas,
with slightly higher proportions of sand and aggre-
gate. If mere bulk is required, less cement may be
used. Four cubic feet of the separate materials will
make about three cubic feet of concrete when mixed,
although the concrete will tend to swell when deposi-
ted under water,

The materials may be mixed in tubs, in a wooden
box, or on the deck of a washroom., In the latter case,
cover drains to keep from fouling them.

The best procedure is to lay the sand first, and
to pour the cement over it. The two are mixed dry by
turning them over with a shovel or a garden hoe until
the mass has a uniform color. The aggregate is then
added and the mixture again turned over.

Fresh water at or above 700 should be used. It
should be clean and free of oil and vegetable matter,

In an emergency, salt water may be used. The amount

of water should be just enough to make a sticky plas-
tic mass of mud that will hang together, but which
car still be poured through a large tube. Too much
water reduces the strength and watertlghtness of con-
crete, and encourages washing away. About 44 gallons
of water for each 100 pounds of cement will make a
satisfactory concrete.

Calciunm chloride generates heat upon contact with
water, and thereby facilitates the setting of concrete

under Water Use two pounds of calcium chloride for

each 45 gallons of water, dissolving the calcium chlo~
ride in the water before the latter is poured into the
dry ingredients.

Concrete should be deposited promptly after it is
mixed. For a large job it may be advisable to have two
mixing boxes, staggerlng the batches so as to have a
steady flow of fresh concrete. :




Depositing
Above Water

Derpogiting
Under Water

Restrict
Leaks

Forms

In depositing concrete above water t is usually
necessary tec build a form or cofferdar to retain the
concrete while it 1s settings Frames, bulkheads and
other parts of the ship's structure may be used as
part of the form. Place the concrete in the form with
a shovel or a bucket. Do not drop or throw the mate=
rial in loosely, as that would tend tec entrap air
pockets. Press or tamp the concrete tightly into the
form. If the concrete settles rapidly, without air
pockets, it is a sign that you have used too much
water. If time and conditions permity, 1t is advidable
to scrape and to clean metal surfacea against which
concrete is to be deposited,

Concrete is usually deposited under water by the
use of a chute made of watertight pipe or waterproofed
canvas. It may also be made of #" lumber. The chute,
or tube, should be large enough to allow a free flow
of the concrete, 4n inside diameter between four and
six inches should suffice. The upper end may be made

‘much larger, to serve as a sort of hopper. The tube

is used to avoid dropping the concrete loosely through

the wcter and thereby wast:ng nuch of its The lower

depoqlteu concrete.

At best, using conecrete for under water leak stop-
ping is dechult The heavier materials will sink to
the hotton, but the finer particles tend to wash away=--
especially the cement. Therefore, every effort must
be made to prevent the flow of water through or across
the mixture while it is being poured and after it is
in place. As a preliminary measure, try to stop or to
restrict the flow of water throxgh cracks or holes
that are to be patched. Mattresses, pillows, oakum,
wedges, plugs and similar materials may be used for
this purpose. ;

After the leaks have been restricted as mich as

possible, erect a form or cofferdam arcund the damaged

area. Steel plates or lumber ( preferably tongue and
-groove) may be used for this purpose. The form itself

should be tgght\ ~nd it should fit snugly against
decks and bulkheaus. This is to reduce the washing
effect of water, The form is necessarily left open at
the top for depositing concrete.




Use of Bags

Sceawater

Put the chute well down into the form, with the
lower end practically buried in concrete. Fi ]1 the
chute tc a height above the water 1eve1, and move the
chute along the bottom, gradually depositing concrete
as you move along. Continue shoveling concrete into
the tube., Do not let the concrete pile up at any one
point and then try to relocate it with a shovel or a
hoe,

In several cases it has been found advisable to
install a pipe running from a point near the leaky
seam or hole to a point outside the form. The pipe
carries away harmful water while the concrete is set-
ting, after which the pipe can be plugged.

Concrete may also be deposited under water by means
of bags of about one cubic foot capacity. The bags may
be made of a coarse cloth, such as burlap=-- the common
gunny sack., After filling a bag about two-thirds full,
tie it securely. The bags of concrete are laid in a
criss—-cross manner, sc that the whole structure is
interlocked.

Bagged concrete can be used to great advantage
in stopping deck ruptures in flooded compartments,
after which you can pump cut the water. It may be
necessary to provide some support in the form of angle
irons, steel plate or timbers, to keep the bags from
falling through before the concrete sets.

The average initial setting time of most High
Early Strength Portland Cement under water at a
temperature of 500 Farenheit, and in depths up to
fifteen feet, is between 30 and 45 minutes. However,
the concrete will not have any appreciable strength
until it has set for several days, maximum strength
being attained when it is about four weeks old.

Sea water may be used in mixing concrete when
fresh water is not available. It speeds the initial
set. It 1s important to remember that if a smaller
amount of water is used, the time of setting will be
reduced. This, however, results in a stiffer mix,
which is more difficult to handle.




Obtaining
llaterials

Disadvantages

High Early Strength Portland Cement is packed
in 25 or 50 pound sealed containers, Commercially,
it comes in bags weighirg 94 pounds. It is not, at
present, a standard stock item, but as many supply
firms carry it, you can genera3]y obtain it by de-
mand through Central Stores. Ca101um ch]oride ma'

anH 2 rublc feet of gravel for each 100 pounds of
cement carried. Sand and gravel weigh about 115 pounds
per cubie foot.

The outstanding disadvantage of concrete is its

Reinforeing

weight. For reasons of stability, the materials rmust
be stowed low in the ship, where they may not be
accessible after your ship has been hit. However, if
your type commander approves of your carrying this
additional weight, it is recommended that vessels
carry proportionate amcunts of cement, sand, gravel
and calcium chloride, 200 pounds of cerent 1n the
case of destroyer escorts and 1500 pounds of cement
Jn the case of maTtlesth%. Other veqsels may carry

fractu;e under stress, esp901alﬁv if +}e mlxture
is not rich enough in cement, Unsupported, it may
break away from the place where you have 1aid it,.

1t is therefore desirable to bury metal rods or

‘heavy wire mesh in the conerete as it is poured.

These reinforcing materjals will hold the blocks of
dry concrete together mechanically, no matter where
the fractures occur. In addition, it is advisable to
weld bolts, hooks or nails to the hull structure,

and to have them protruding into the poured concrete,
in order to prOVIIG a positive mechanical bond bet-
ween the ship and the concrete. Ship's frames may
also be utilized for this purpose.

Note: The use of calcium cihloride is desirable but
not mandatory. It is more important to have a rather

stiff mixture made with water above 70 degrees.
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YRR ds Spubtured - at=YRY . L

nge is puilt around the
aged area. Conecrete poured into —~

hoptur "HY flows down through chute ;

"CY and f£ills thé rdam, It may

be necessary to put wetges or pillows

into rupture "R" to keep the concrete

from walking through the hole, or to

restrict the flow of water which would

wash out cement. Keep end of tube well

down into the laid concrete, as if

rupture was small and being filled"

with tooth paste from a tube.

This sketech illustrates the use of bagged concrete —
toc stop legks in.a ruptured deck "D', Note the use

of steel plate ¥I'" to support the bags, and how

the bags are laic criss-cross.




Advantage may sometines be taken of
the ship's framing or stringers to
support concrete while it is setting.

Illustratirg how concrete may be
used to make a support for a nachinery
uhit.

(el=-Cofferdan.
(s8)= Shores.,
(k)= Concrete.
(g)=

Damaged “upport.

Smooth wire is practically useless
for reinforcing concrete nctched or
Jagged rods or expanded metal, should
be used toc give mechanical holding
power in case the concrete fractures.













