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FRECAUTIONS: Syphon will ¥ick whew Tirst wurned
:-r-.".n*. wi®l sevlle down very guiexly when fiow
st W, Piver sbould be kept clear uncil syphon

ASTRUCTICN FOR USE: Best size pipe, 12" with 1"
ir pipe. To be used with 2 or 3 100 lbs. com-
pressors, The air should enter not less than 2

feet from bottom syphcen,

s
e
&

USE _OF: Syphon can be used on bottom etier than
hard rock, and for tunneling, In tunneling (ex-

ample, under a ship'% hottom ~f syphon ecan be
bent Lo £1% hudl, Esep syphor inled 2 feetv o
3 Teet lewer Uhan eir inletw.

[ T

Syphen will 1i£% rocks or other meteriai
that will easily pass through pipe.
Syphon can be used o remeve cargo such
as grain, coav, etc,

When used inside of ships &r places
where lead out ds net fair, botitom oFf syphon
is made of steel pipe, uvep being hose Jhas
can be readily benti - e s
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INSTRUCTIONS FOR USE:
Nozzle to be used with a high pressure cen~
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(400 1bs,) pressure by diver,

With this nozzle using high pressure
(LOO 1lbs.) soft rock such as coral, lava, etc., can
be broken up, Less pressure to be used on soft
bottoms. Nozzle is used to feed Salvage Unit syphon.
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To CieaN DRILL: REMOVE GREASE PLUG (A) AND PLUG EXHAUST G
(B) WITH %% PIPE PLUG. SET DIRECTION CONTROL LEVER (C)
HALFWAY BETWEEN DEAD CENTER AND FULL. TURN ON AIR
AND LET RUN FOR 5 MINUTES. REPLACE GREASE PLUG (A) AND
REMOVE EXHAUST PLUG (B). ATTACH AIR LINE OILER AND LET
RUN FOR 5 MINUTES., THEN PACK DRILL WITH %2 POUND LIGHT
GREASE AT (A). REMOVE 0OIL NUT(D) AND FiLL WITH LIGHT
oIL.

THIS METHOD MUST BE USED BEFORE DRILL 1S STORED
AFTER USING IN SEA WATER.
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SUBMERGE PNEUMATIC ToOLS IN RUST
BAND oOlL WHEN NOT IN USE . FOR
BEST RESULTS WITH PNEUVMATIC TOoLS
IN EXTREME coLD WEATHER , USE
AIRLINE LUBRICATOR WITH COLONIAL

OIL €o0. (AROGX-No.e0) OIL .
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MEASURING SIZE OF PATCH BY PLUMB LINE
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METHOD

DIVER DESCENDS TO DAMAGE IN SHIPS SIDE. PLUMB LINE IS LOWERED AND DIVER SIGNALS
TOPSIDE THE DISTANCE FORE OR AFT TO MOVE LINE UNTIL THE EATREME FORWARD END OF DAMAGE
IS IM LINE WITH THE PLUMBS LINE. THIS POSITION (1) IS MARKED TOPSIDE . THEN DIVER MOVES
TO EXTREME AFTER END OF DAMAGE AND THE SAME PROCEDURE IS FOLLOWED. THIS DETERMINES
POSITION 10 . THE DISTANCE BETWEEN POSITIONS | AND [0 IS THE OVER -ALL DIMENSION OF
PATCH. THE OVER-ALL DIMENSION 1S DIVIDED INTO CONVENIENT INTERVALS — THE LARGER THE PATCH,THE
GREATER NUMBER OF INTERVALS OR STOPS. PLUMP LINE |S LOWERED AT POSITION 2 AND DIVER"®
SIGNALS TOPSIDE WHEN PLUMB IS AT POSITION A ON DAMAGE . THIS DISTANCE ZA |S MARKED. PLUMB
1S LOWERED TO POSITION B ON DAMAGE AND DISTANCE 2B Is MARKED. THE DIFFERENCE BETWEEN
2ZA AND 2B GIVES THE SIZE OF THE DAMAGE, AB, AT POSITION 2. THIS PROCEDURE IS REPEATED
AT EACH STOP.
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METHOD OF HOGGING A PATCH TO SHIPS HULL

If holes come in way of oil tanks, drill holes and >
£il1l tank with G02 before burning, Place wedges in

both holes under hooks. When possible, use tongue

and groove lumber; otherwise cord seams.
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CONCRETZ 1IN SAILVAGE WORK

Concrete mixtures in salvage operations must be used under Very une
favorable conditions. Strength, watertightness and the ability to achere
to steel are the principle requirements for conercte in salvage work.
Concrete mixtures usually set in about forty-five minutes, but for several
days the concrete is very weak and the ordinary mixture only attains its
maximum strength, watertightness, and adhesion to steel when it is three
or four weeks old. Building laws usually prohibit placing any superimposed
loads on concrete structures until it hes had a chance to set for at
least four wceke,

Such a period to permit the concrete to harden properly is never
possible in salvage vork. Often the concrete must be subjected to pressure
in a few hours after it has been placed., If satisfactory results with
concrete are to be obtained in salvage work, and if the concrete is to be
sufficiently hard in a reasonable length of time, it is necessary to put
more cement into the mixture than is ordinarily used in concrete for other
purposes; to use a brand of cement that has high early strength, and to
observe certain necessary precautions in the design of the pateh and in
placing the concrete,

MIXTURES TO USE

For general use in making patches a mixture of one part by volume of
high early strength Portland cement to one and onc-half parts sand, to two
parts of crushed rock is recommended,

When cement is laid for bellast or for bulk, a less rich mixture can
be used,

The sand should be clear and sharp, free from all traces of vegetable
matter, or from contamination with oil,

The water used should, vhenever possible, be fresh water, It too
should be free from vegetable matter and oil, The amount of water used
should be the minimum that is needed to give the mixture a suitable con-
sistency for it to be placed in the form in which it is to be molded, The
use of too much water in mixing the concrete diminishes the strength and
watertightness of the mixture, Usually between five and six gallons of
water should be used for each ninety-four pound bag of cement, When con-
crete is placed underwater this cannot be controlled,

MIXING

The ingredients should be carefully measured by volume a,d should be
mixed in a watertight platform of ample size, The measured quantity of
sand should be spread over the surface of the mixing platform and the cement
should be spread evenly over the sand, The two should be mixed thoroughly
together, dry. The necessery water and stone, both carefully measured,
should then be added and the mass turned tack and forth until it is homo=-
geneous in color and appegrance, Four or five complete turnings are
usually required,
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Whenever possible concrete shovid b plaved ebore veter, To 65 tals
1t may be necessery to temporariliy deraser the conpartacnt In wvhich 26 1ig
to be placed but thie should be done, if it is possible o dc o, by using
a tempgrary patch to stop the leakage until the concrete can be placed
and set.

The concrete is usually placed in a box form which molds it in the
desired shape, If this is above water the concrete can be shoveled into
the form or handed in by buckets, It should never be dropped in place from
a height of over 5 feet, Too much air may be entrained in the concrete.
Once 1in the form it should be tamped down sufficiently to eliminate air
pockets and to insure the concrete filling all portions of the form. If
this is not necessary it is an indication that too much water has been used,

PILCTING CONCRETE UNDERVATER

Placing concrete underwater is sometimes unavoidable, It cannot
easily be done if satisfactory results are desired, Cement, sand, and
stone are, of course, heavy enough to sink in water, but the laitence and
some cement which will not be immediately hydrated unless guarded against,
will be washed out of the mixture, and a considerable loss of cement may
be obtained before the mixture is placed.

Iaitance is a vhitish scum which is washed out of concrete vhen there
is an excess of water, It consists of the finest floeculent matter in the
cement, It will remain suspended in the water for a long time giving it a
milky appearance but will eventually settle slowly upon the surface of the
concrete, It hardens slowly and never acquires much strength so that, if,
at a later date, more concrete is to be added to that previously laid, the
laitance must be scraped off if a good bond is required between the two,

It is essential, therefore, that when concrete 1s placed undervater,
it be so done that sea water cannot wash the cement out of the mixture
either during the time that the concrete 1s being transported to the form
or while it is in a liquid state in the form,

The form, therefore, should be so designed that no underwater current
can flow through it, It must; necessarily, be open at the top to permit
the concrete to be placed in it and to permit the sea water displaced by
the concrete and the laitance that fermeg *eo epeope, All other sides should
be closed, The hole to be zcvered by the patch should also be closed by a
mattress of some sort vhich wili be saffrclent to stop any flow of water.

In most selvage work, conerete underwater is placed by buckets or boxes
designed for this purpoge. The ordinary tilting bucket cannot be used,
for, vhen the mixture Zg dvmped cut of such a buckei, it will be washed by
the sea water, The buckels. or hoers, sanould be of the largest slze prac-
ticable to handle, sinne a larger quantity of concrete will compact better
and permit a smaller perzentege of ~enent to escape, The buckets are a
tightly closed type with o canvas bottom that can be opened by & slip knot
for the dischargc of the 2onteris, The top is an integral part of the
bucket; it cennot be opened. 1in use; the bucket 1s placed in contact with
cement previously laid; the bottom is then opened,

(=)




When large size patciaes or Liiccks of corepchs 1'“. e _ail psdemater
a tremie is sometimes usad. Thls g a largs dfumy

shaped top to permit it being loadad more =a3ily. ‘an he made of wood
or of metal, In use, it is fo supported thev i1 s in 28 neer & vertical
position as possible; but it is pivoted sc that the Holtom ocria be made to
move horizontally over the entire area to be covered by the patch, The
lower end 1s alloved to rest either on the bottom of the form, or the end
is closed by a valve arrangement until the tube can be filled with concrete,
It 1s now lifted a few inches and the concrete is allowed to escape as the
device is moved over the required arean, The concrete should never be
allowed to pile up in a pyramid and the pipe should never be raised off
the bottom enocugh to permit the tube to empty, The concrete in the tube
should be kept filled to a level above the waterline., Concrete laid by a
tremie must be more liquild than that placed by other methods in order that
it will flow through the tremie.

CLoer WathE A conical

&
1t

Concrete can also be placed undervater in cloth or paper bags, Paper
bags are usually of a brovn paper vhich is destroyed shortly after immer=-
sion, Cloth bags are not removed or destroyed, but the cloth being very
porous, permits enough cement to escape to bind the bags firmly together.
Bags are never completely filled as it is necessary to have them pack
closely, The divers employed to place the bags can force them more tightly
together by walking on them vhen they are laid.

The concrete placed in these bags should be mixed with water in the
usual way and should be of a thick consistency. It should not be & dry
mixture when the bags are sent below although this has been sometimes done
in the belief that the infiltration of sea vater would provide the necessary
wvater. The practice proved to be entirely ungatisfactory as the escape of
the cement was very great.

«CEMENT GUN

Cement grout can be forced under pressure into void spaces such as
pipes, sea chests, etc., by placing the grout in a closed tank and by
placing the tank under air pressure, The grout is forced through a hose
leading from a fitting in the bottom of the tank to a connection tapped
into the shell surrounding the void that is to be filled with concrete.
When in use, a2 vent should be fitied to the top of void in which the grout
is to be placed to permit the water displaced by the grout to escape. This
vent may, however, be unnececsiz =1 the displaced vater may escape by way
of the leak vhich is to be plugrad, The mistures used with this method
vary from one-half to one and cae ha!f paric of sand to one part of cement,

Cement grout is applied b7 this method to plug pipe lines when valves
cannot be closed, to close sea chests,; to Torece cement in o plug leaks
that have occurred under concrete patcies nrovicisly made, and in other
miscellaneous work of the same charactexr,

A cement mortar is sometimes applied as a spray through 2 cement gun,
In building construction this is used to coat surfaces for appearance pur-
poses or to apply as wateriight facing, It c¢an be used in salvage work
when compartments are being made tight for eir pressure, In these compart-
ments it can be applied to the unuerside of decks to plug up leaky rivets
or seams provided the compartment in which it is being used 1s partly de-
watered, It can be used by divers in closing miror leaks in the hull from
the inside.
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It is not practicable for use by divers on the ounlisid
in this case the cemenu must be apjlhar from undaornestt
heavier than water, will sink when released from the gun. It has been pro=-
posed to try a mixture of cement and sawdust in such vork, If it is found
possible to apply this mixture on an overhead surface it will be of much
value in stopping leaks through loose bottom rivets,
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When used underwater a richer mixture should be used for a considerable
amount of the cement 2}11 be lost before it adheres to the bottom plating,

DESIGN OF FCRMS FOR PATCHES

When a pateh is to be constructed in a compartment that has been de=
watered for the purpose, a vood form should be built in vhich the concrete
is to be molded. The hole to be covered by this patch should be tightly
closed by some temporary patch, This temporary patch should be of a form
that will interfere with the form of the concrete as little as possible,
The leakage through the temporary patch should be reduced to a minimum,

The concrete should have a good overlap with sound shell plating all
about the hole, The surface of the steel should be thoroughly cleaned to
remove any dirt or oil that would prevent adherence to the concrete, It
should also be wire-brushed to remove loose paint and every precaution taken
to obtain a good bond between the steel and the cement in order that no
leakage vill be obtained between the two, Such leaks are difficult to
correct, To ensure a good bond a couple of inches of a one-to=one cement
mortar is sometimes worked into the patch in the portion adjacent to the
shell plating, The richer mix ensures a better bond and more watertightness,
Studs and scrap steel rod can be welded to the shell plate that is to be
covered by the concrete; This will greatly improve the bond,

The concrete should be bonded to the plating as near the edge of the
hole as possible in order that the area of the cement patch vhich will be
exposed to the pressure of the water; vhen the temporary patch is removed
or has disintegrated, vill be a minimum. For this purpose, no pockets should
be allowed to form in the face of the concrete adjacent to the hcle,

The back of the form should also be well braced with shores so that
the patch, vhen in use, will be heid firmiy agalnst the outside water
pressure and will be prevented from being dislodged by any rolling or pltch-
ing that the ship may do, If the vaner pressure to vhich the patch will be
subjected is applied on the botiom of the patch, shores will be needed on
top of the patch, These can be placed when the concrete has set, Before
the temporary patch 1s removed ail shores should be wedged up.

The most important precaution to be taken in fitting a patch on the
ship's side is to provide for drainsge of any water that should leak in
through the temporary patch berore the Cﬁncrote patch has sufficiently set,
Failure to take this precaution has frequently caused a great deal of trouble,
for the resulting leaks are very difficult, if not impossible, tc stop, The
leakage through the temmorary patch may be “small but the void space left
between the concrete patch and the temporary one is also small and it may be
quickly filled by the leskage. When it is; it will be placed under a hydro-
static pressure which the semi=~liquid cement cennot resist, This will usually
result in leakage between the cement and the steel, but it may, 1f the cement
has set, cause the patch to crack,
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This possible damage can be prevensed by flbtting a drein pine to the
bottom of the hole just inside The Lemcorary patch. The concrete can be
placed about this pstch, but not becwesn it and the temporary petch,
Through the pipe any pressure decveloped by leakage will Tte relieved; when
the cement has hardened sufficiently to do its work, the pipe can be
plugged,

A similar pipe must be fitted through 2 concrete patch when cne is
built behind & temporary patch in a compartment under air pressure. The
pipe, in this cagse, will be an alr vent and it can be plugged when the
concrete has hardened.

The choring of & non-reinforced concrete patch should be placed so
that the patch is stiffened direotly in way of the water pressure, If
this is done the concrete in the patch will be subjected to a minimum
amount of bending, If it cannot be so shored, the patch should be made
sufficiently thick to resist any bending movement induced by the water
pressure,

In building the form, advantage should be taken of any structural mem-
bers in the immediate viecinity that cen be enclosed in the concrete and so
used to give it better anchorage,

Every possible precaution should be taken to obtain a satisfactory
patch, but it should always be remembered that sooner or later the patch
must be remeved and that the removal of any large bleck of concrete inside
e ship is alvays a difficult and tedicus operation., Consequently, ex-—
cessive use of concrete should be avoided,

Concrete forms built underwater sheuld be tight enough to prevent any
flow of water through the concrete vhen it is in e liquid state, The hole
that the patch 1s to cover should be temporarily covered with some sort of
a4 mattress that will stop this flov of water and vhich also vwill prevent
the concrete, vhen it 1is placed in the form, from falling through the hole,
When the ship in vhich this vork is being done 1s lying in the presence of
a strong ground svell or surf, there will be a strong surge of water in and
out of the hcle which may cause difficulty in fitting such a mattress.
When such conditions are encountered, a large diameter pipe shculd be fitted
to by-pass the hole so that the vater can surge in and out of the ccmpart-
ment without subjecting the mattress to large unbalenced pressure, It may,
in difficult cases, be advisable to cut a hole that can be plugged later in
the ship's side to permit this surge of the water,

_REINFORCID CONCRETE_ PATCHES _

Then the hole in the ship’s side or bottem that is to be closed is a
large one, the concrete should be reinforced vith steel, The reinforcing
should be fitted generally ia accordance with the rules used in bullding
practice. At the sides of the patch; the reinforeing rods should be welded
or otherwise securely fastened to sound members of the shipfs structure in
order that the patch will form an integral part of the ship. The entire
patch should, for purposes of strength and vatertightness, be a monolith with
a suitable increase in depth in way of transverce frames, If properly de-
signed and installed, the usual vood shores required tc¢ support 2 plaln con-
crete patch can be eliminated, A few ships have made long voysges with com-
paratively large areas of the side consisting of 2 reinforced concrete patch
thet ras built up behind an American Patch or British Standard Patch.
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LYcE] (F COJCARTE PATCHES

(1) Small conerete patch in snip’s sides Pagare 16 indicates the con-
struction of a small conerete paich fitted behind a hole in the shell
plating of a vessel's side thet has been temporarily closed by stuffinga

(2) Concrete patch over & hcle in the bottom of & stranded ship:
This 1s the most difficult of all patches to make if satisfactory results
are to be obtoined. The hole in the bottom; or in the tank top, must be
temporarily closed if the cement is nct to be vashed out of the concrete,
Because of the poor vieibility vhich will be found inside, not much can be
done to trim up the hole by cutting away the torn plating, This should not
be attempted unless it is so deformed that it interferes greatly with
making the patch,

To close the hole in the bottom temporarily, it can be covered rith
scrap pipe or scrap structural material which, in turn, can be covered by
a plece of a tarpaulin, More structural material vill be required to weight
down the terpeulin, If difficulty is encounterecd in keeping the tarpaulin
in place 1t may be necessary to provide a by~pass for the rater to surge
through, Thls might be done by fitting & large diameter pipe in a vertical
position over the hole in such a way that it will be encased in the concrete
pateh, It can be closed later vhen the patch has hardened,

The patch should be designed to overlap on all sides the sound end in=-
tact plating around the hole by a substantial margin, The form can be
rade of planks, but it should be tight and should be well braced, It should
make a tight jolnt with the tank top or bottom plating. If this cennot be
done, a rampert of sand bags might be made to serve, especially if some of
the bags are filled with a concrete mixture,

Reinforcing rod should be liberally arranged for strengthening the
patch and the ends of this rod should be secured vwherever possible to the
intact structure., If underwater welding 1s possible it can be used to good
advantage, Double hook bolts should be used, wherever possible, to tie
the reinforecing rods to the structure,

In placing the reinforeing rods, consideration must always be given the
problem of placing the cement, This vill need to be done in total darkness
for the laitance given off by the concrete as it is placed will eliminste
any visibility that therc may have been inside before the work of placing
the concrete was commenced,

Patches of this type heretofore have been made sufficiently heavy to
overcome the buoyanecy of the water underneath by checr mass weight. It is
not believed that such a welght is necessary if the patch can be properly
tied to the adjacent structure. By taking advantagc of every place where a
fastening can be secured, it is believed that a lighter patch can be getis=
factorily constructed., Then completed, it should be reinforced with as
many shores as can posgibly be fitted,
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Diver's Diseases

Introduction:

When you divers get away from this activity, out in the combat areas,
you will probably be on your own where it comes to medical difficulties.
True, there will be a pharmacist's mate in the vicinity and medical officers
may be within a 100 mile range, but you will probably not have access to
medical attention from men especially trained in diver's diseases, .Therefore,
you can consider yourselves on your own and if you want to get back to the
good .0ld U,S,A. in &as good shape as you left, it will pay you well to learn
something about how your body functions, and how to take care of yourself,

As you know, there are certain diseases and injuries which divers
get that other people .do not get. In underwater work, working in varying
pressures, there are several serious sicknesses that make your work "extra
hazardous", The government recognizes this fact and pays you men extra money
because of the chances you take. But 1f you know about these hezzards, know
how to.prevent them, what to do for yourselves when you get into trouble, you
can pogket that extra cash as just so much "gravey", and not have to stow it
away for hospital bills the rest of your life.

Another thing you had better remember. At this school you have been
guided and guarded by men who know this diving and salvage game inside out.
These men have tried to keep you out of trouble and teach you the tricks and
precautions of many years experience, Out in the field, you will not have so
much supervision, and may even see men doing things or asking you to do. things
that are dangerous, and could well be done another way without risking your
life. A good point in case is the guy who blows up to the surface after a
job of 6 hours at 50 feet, We'll talk more about this later on.

The medical hazzards in diving and salvage operations to which you
men are exposed are Caisson's disease (bends), air embolism, squeeze, various
poison gases, underwater blust injury, ear ache and sinus trouble.

_caiason Disease

Calsson Disease, commonly called "bends", compressed air sickness,
"blind staggers", "the chokes", or Just plain "a hitn, 1s probably the most
well known of the divervs diseases. It was found that. men working in ealssons,
tunneling operations and other jobs involving work under increased air pressure
would develop severe pain, blindness, unconsclousness and other troubles when
they came out of the pressure., Hence the different nemes for the disease.

Before going into a description of "bends" you first have to
understand a few simple physical laws.

Lett's Till a strong bottle half full of fluid, cork it and through a
tube put pressure on the lnside of the bottle., To the eye, nothing happens
inside the hottle. However, we know that (1) As the pressure inoreases the
volume of the gas over the fluid is compressed. (2) The liquid absorbs the
gas in increasing amount. The gas ectually passes into the 1liquid and
dissolves, Jjust like sugar dissolves in water and, like the dissolved sugar,
is invisible. The more pressure put on this system, the more gas the fluid
can hold in solution. The gas dissolves in the rluid slowly and it takes some
time before all the gas that can be dissolved gets into the fluid. Wwhen no
more gas can be dissolved in the liguild we say the liquid is saturated. At
every pressure there is a saturatlion polnt which 1s reached slowly by leaving
the gas and liquid together. To get more gas into the fluid, you have to
increase the pressure, Now let's say the fluid in the bottle 1s saturated with
the gas at a pressure of 50 1lbs, P,S,I, and we release this pressure on the
bottle, The gas in solution is now tco much for the new lower pressure and it
comes out of solution back to the surface., If the pressure is released slowly,




the zas passing out is not visible, but if the pressure 1s released quickly,
gas bubbles form in the fluid and rise to the surface, Every time you take a
cap off a beer bottle and see the foam appear you are witnessing this change.
Bubbles won't form if the pressure 1s released very slowly. 13

A diver is just like the fluid in that bottle. In fact a human
being is mostly fluid, in spite of the fact we seem to be solid enough, And
& diver is exposed to & gas under increased pressure. The air we breath is
composed of roughly 1/5 th oxygen.and 4/5 ths nitrogen. We suck it into our
lungs and it is absorbed into our blood and carried all over our bodies, to
the muscles, brain, bones, fat and pessés into these tissues .in solutlon,
Just ‘lilke the fluid in the bottle under pressure, our tissues can hold
increasing amounts of this. oxygen and nitrogen, the greater the pressure (the
deeper the man is in the water). And, like the fluid in the bottle, the
longer the man stays under a certsln pressure the more time he has to become
saturated with these gases - up to a certain point - after 8 hours, the human
body cannot absorb more gas - it is saturated for that particular pressure
and depth. ! - -

The oxygen thus absorbed is burned up by the tissues constantly and
is therefore not a problem to the diver, The nitrogen gas however doesn't
burn up and must be gotten rld of when the pressure is released from the man,
And here again the diver is just like the fluid in the bottle. If the
pressure is released slowly, the nitrogen passes out of the tissue into the
blood and is carried out to the lungs to be given off back into the air space
in our lungs and blown out. But if the pressure comes off quickly, just like
in a bottle of beer when the cap is removed, nitrogen bubbles are formed in
our tissues and blood, These nitrogen bubbles block up the blood vessels
stop the blpod from flowing in that area and cause plenty trouble.

The fat in our bodies cen hold much more nitrogen than muscle, bone,
and blood - 5 to 6 times as much to be exact. And becsuse of a poorer
circulation of blood through fat tissue, it takes longer for the fat tissue -
to get saturated with nitrogen end also much longer for the nitrogen to get
out of the fat when the pressure is released, Where as blood and muscle and
such red tissue takes only 1/2 hour to get rid of its extra nitrogen when
pressure is released, the fat tissue takes eight to ten hours to rid itselfr
of its extrp nitrogen, So you can see that it is the fat and fat containing
parts of the body that are mainly to blame for the production of nitrogen 4
bubbles which cause bends. And if you can figure where these fet tissues are,
you can pretty well guess where & diver's troubles are when he gets the bends.

i Causes

There are several conditione which make a diver particulerly
suceptable to bends. We have found from conslderable experience that the
older a man.is, or the fatter he is, or the poorer his general physical
fitness, the more likely are his chances of setting bends after & dive. TIt's
easy to understand why the fat man gets bends if it's the fatty tissue which
holds most of the extra nitrogen, The older men, say in his late thirties
and forties has poorer blood circuletion than a younger man and apparently the
nitrogen 1s therefore carried away from the tissues slower, meking bubble
formation more likely. General poor physical condition has the same effect.

An important cause for getting bends is over indulgence in alcholic
beverages., Time after time, divers suffering from this disease have spoken
their regrets for having been out drinking the night before a dive.
Apparently getfing drunk slows up the eirculation, therefore making nitrogen
bubble formation more likely.

of course, the conditions of the dive greatly influence the mants
ghences of 'getting bends. If the body can hold more nitrogen at the deeper
filepths, end {f the lomger & man stays under pressure the greater are his



chances of becoming completely saturated with nitrogen, then it naturally
followe that nls chances of getting bends are better after the longer and the
deeper dives., Many men believe you cannot get bends unless you have been
down at least 60 ft.,, but there are plenty of recent cases of severe bends
after dives to 4O and 50 feet. Bends can oceur after any dive to 30 ft. or
deeper. Two of the most severe cases the Navy has had recently were both at
this school after dives to only 40 ft. So don't think you can't get bends
unless you have been down deep,

As a matter of fact, your chances of getting bends 1s far better after
a dive to only 50 ft. for 6 hours then after a dive to 300 ft. for only 3
minutes, The reascn for this 1s that even though your body can't hold as much
nitrogen at 50 ft. as at 300 ft,, you have 6 hours time to absorb nitrogen in

the first condition and only 3 minutes during the later, and you theréfore
contain much more extra nitrogen after the long 50 ft. dive than after the
short 300 ft. job.

Experience has taught us that when the water 1is cold, when the diver
is working very hard, and especlally if he is in a cramped position, he has
& little better chance of getting bends after his dive, If the man has an
0ld healed fractured bone or healed blg scar on his arm or leg he may form
nitrogen bubbles behind thils obstruction toc the loecal eirculation,

The most important cause of Caisson disease is inadequate
decompression. NO matter what other conditlons are involved, IT the diver
comes up too fast, he is asking for nitrogen bubbles to form just like the
bubbles that form when the beer bottle 1s opened. Way back in the early days
of diving this fact was recognized and various schedules have been designed
for bringing a diver back to the surface slow enough so that nitrogen bubbles
will not form. The present decompression tables tell you how slowly to bring
a diver up after his particular time and depth. The decompression time varies
according to these two factors, If you stick to the tables closely and keep
in good conditicn, you won't get bends,

One serious mistake that some divers make is coming up all the way to
the surface to make it easier to find the descending line and then dropping
back to the prescribed decompression stop. Sometimes they get by with it,
But this is just like pulling off the beer cap and then slapping it back on
egain. The bubbles form anyhow. If you do come all the way to the surface
when you need recompression, drop back to the bottom at once and stay there
for at least 30 minutes before agaln sterting up. Many cases of bends could
have been avolded by doing this,

Let me interpose a short warning about the "controlled ascentn
without descending line, This is a very useful trick, and like a rabbit gun
it is fine if you know how and when to use it., Never blow up when you need
decompression, Never blow up from deeper-than 60 feet. Never blow up if you
have been down deeper than 30 ft. longer them 2% hours.

You are just asking for Calsson disease if you do, and your chances
of getting it are good.

§x§2toms

The first symptoms of calsson diseasé usually occur from # hour after
a dive until 8-10 hours after & dive, but may appear while the man is still
in the water, coming up, or as late as 24 hours, after the dive. The symptoms
are variable, If bubbles form under the skin the fat tissue that lies there,
you would feel & skin itch, maybe see & blotchy, red and white, flat rash.
Or maybe the first bubble that gives you trouble 1s plugging up a vein in the
fatty bone marrow in your leg or arm. Then you feel a deep pain. This pain
is, in fact, the most common single symptom of bends and may be 1n your arms
or legs, hands, feet, stomach, It 1is described as a dull ache which gets




cradually worse, vecomes throbbing in character, znd eventually maokes tough,
strong men roll on the deck crying.

If a nitrogen bubble forms and sticks in your spinal cord, pressing
on important nerves to your lower body, you may not feel pain 2t all but be
unable to use your legs - you are paralysed. Or perhaps the first bubble
that causes trouble is in your brain and may cause immediate blindness or
roering in ears, headache, unconsciousness and cnnvulsions. oOr, if the
bubbles formed all over your body don't stic' ~rd bhloeck the circulation ocut
in your arms or legs or apdomen, they may be carried along up through the
heart and block up the blood vessels in your lungs, just like bread crumbs
gradually block up a sieve, Then you have trouble with your breathing, plenty
of trouble.. You begin to cough, then as more and more bubbles stop up the
blood circuletion in your lungs you gasp for breath, turn blue, and finally
die of asphyxiation. Any one of these symptoms, or several together, may be
your first warning that you have bends. Many old divers still believe that
it isn't a case of bends unless you have & pain and & rash. Remember, you
can drop unconscious, or be suddenly blind, or have eome vague symptom of
severe bends without ever feeling any pain.

The most important thing to remember about the symptoms of bends is
that anything that goes wrong- with a diver after a dive must be considered
gaisson dlseese until proved otherwlse. And 1T something goes wrong with you
after a dive, don't walit to see if 1t goes away, without telling somebody
about it. Remember it doesn't do any good to have some Doe around to take
care of you if you don't go to see him. Another thing to remember: Bends is
a killer, and the.symptoms of bends never go away spontaneously without
doing permanent damage.

Treatment

If a man has Calsson disease, or the symptoms of what might be
Calsson disease, what are we going to do for him? what are we trying to do?
Get rid of the bubblel} And the only way we can do this is to put pressure
on the man. Remember Boyles law? The volume of a gas 1s inversely
proportional to the pressure - when the pressure gets greater, the volume of
a gas gets less and visa versa, So by putting pressure on a victim of caisson
disease we can maske the bubbles smaller and thereby get rid of the blocks in
the blood vessels. In addition to this, increasing the pressure increases
the absorption of gas back into sclution in the man's body. So we try to
make the bubble first get smaller and finally go away altosether by being
absorbed back into the tissue - then the symptoms caused by that bubble zo
away too, unless the bubble has been allowed to remain so long that permanent
damage has been done.

Immediate recompression is' the only treatment for Calsson disease.

The following schedule of treatment is important to remember. You
may be able to save some friends life by learning these few directions,

Calsson Disease Take .down to Teave"on the bottom™ Bring Up 0On
Relief- of At least 30 minutes Alr treatment
ordinary symptoms plus No longer than 2 hrsJ tables for next
(Pain, rash) 33 (14,7 1bs,) deeper depth,

or at least 100!

Alr treatment

severe Same as above Same as above
(Paralysis, but at least tables fOTt300‘.
asphyxia, 1651, gtop at 30' for
convulsions, 12-24 hrs.(over-

blindness numbness) nite sosk).
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Time is in minutes. Rate of ascent between stops 1s not to
exceed 10 ft. per minute.

Notice that the depth of recompression has nothing to do with depth
of the original dive. We treat Calsson Disease according to relief of
symptoms, and not according to the depths of the dive that caused the disease,
I stress this because many divers have a misconception on this point. A
good case along this line is the diver who developed a paralysis of his lower
legs after a dive to 40 ft. for 50 min. Taking him back to 40 ft. would have
done no good at all., He had to go to 200 ft, before he could again use his
legs. On the other hand many cases of bends after a 250 ft. dive have been
relieved at a recompression to only 100 fest.

The above schedule of treatment 1s for a recompression chamber, If
there is one in your vicinity, acquaint yourself with it, and learn to run it
if possible. The chances are you may not have a recompression chamber handy,
end then it will be necessary to put the man into his dress and send him back
down in the water. Treat him along the same lines as in the above schedule
as far as possible, Always send & healthy diver along to tend the viectim's
air for him. You may not have enough depth to give the man the proper
treatment, if you can't, lean over backwards in bringing him up plenty.slow!
Remember thet the mistakes in treating Calsson disease are always in either
going not deep enough or in coming up too fast., If you want to err, do it
by going too deep, or coming up tee slow - you can't hurt the man this way.

If you haven't a chamber, and if you can't put the man back in the
water, you're in a bad spot. You can't get rid of the nitrogen bubble. You
may control the pain with morphine, and hot towels help a little. It's
probably quite evident to you by now that it 1s considerably more important
to know how to prevent Calsson disease than to treat it.

Alr Embolism

Alr embolism is a far too common accident in the Navy. Tt's a killer
and it almost always occurs through ignorance and carelessness on the part of
the victim, Recently in Panama & man doned & shallow water mask, went over
the side of his destroyer to clear a fouled propellor. Apparently, after
finishing the job he "duckedm" the mask and swam to the surface holding his
breath. I say apparently, because we don't know, because upon surfacing the
man was unconscious and in convulsions and he died a few minutes later. This
same accident has occurred with minor variations many times. What happened
inside this man's body?

The lungs are composed of many very small air sacs which are
connected by progressively larger alr tubes connected finally with the wind
pipe and thereby to the mouth and nose., Around each one of these small air
sacs 1s a rich network of small blood vessels. This is the set up which
allows the oxygen from the air we breath to paess into the blood for
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transportation to where it is burned in all parts of the body. As you can
imagi?gi the wall between the alr space and the flowing blood 1s necessarily
very n.

Now if a man holds his breath while under the water and starts
toward the surface, the air trapped in his lungs expands as the pressure gets
less (Boyle's law again) and distends the air sacs, finally bursting through
the thin wall of one or more of them. Air is forced into the blood stream in
the form of fine bubbles and 1s rapidly carried to the heart and through it
out to the rest of the body, These air bubbles plug up the blood vessels in
the brain and the resulting severe symptoms appear very suddenly.

The symptoms are always sudden and severe, Within a matter of seconds
the men is unconscious, in convulsions, blind, or paralysed, and if untreated,
dies in a few minutes., If a man is conscious he may complain of dull chest
pain, may be coughing and he may have a pink froath in his mouth and nose.

The damage to the lungs 1is of secondary importance to the damage done by the
air bubbles and usually heals up fairly quickly if the man lives.

In this accident, even more than in Calsson disease, prevention is
more important than treatment, Don't duck & face mask. Don't hold your
breath while coming up through the water, If in a diving dress breath in and
out naturally. If your face is in the water, blow your breath out of your
mouth as you come up. Then the expanding air will not be forced into your
blood in bubble form, Always warn new divers about this danger and instruct
them accordingly. Especially, don't let them duck a shallow water mask or
helmet, \

The only treatment for air embolism is immediate recompression, Often,
immediately is not soon enough. 'Where as in bends you may have a few moments
to an hour or so lea way before the man is beyond help, with air embolism you
have to get him under pressure as quickly as possible. Run, don't walk, with
the victim to the nearest recompression chamber. Treat as you would a severe
case of bends,

Sgueeze

Divers squeeze is an uncommon, but plenty serious accident which
occurs when the sea pressure i1s no longer neutralized by the air pressure
inside & divers dress and the diver is suddenly hit by tons of water pressure.
Tt ocours when a diver falls through the water rapidly ard is unable to get
his hand on his control valve to increase his air supply. It happens when
his air supply is cut off, and if the non-return valve is not functioning,
the air rapidly escapes from his suit, It may happen if he tears his dress,
thus 2llowing air to escape. It may happen after a blow up if the tender is
not right on the job to hold him from falling. : 3

Injury received by a squeeze varies all the way from minor bruises
of legs, chest, and shoulders to death with diver's body squashed up into his
helmet. One bad squeeze happened in Washington recently when the dir supply
wae cut off while a diver was only a few feet deep wearing a face mask. A
non-return valve had not been installed on the mask and the air rushed out,
causing the water pressure to suddenly force the mask end the face togsether,
The diver experienced sudden severe pain, and surfaced, bleeding from nose
and mouth, with his eyes bulging out of their sockets and his face looking
1ike a beat up turnip. Bc sure that a . non-return valve is installed on all
your diving gear. :

Ear Trouble

The most common of all divers diseases is ear trouble. Probably all
of you have hzd some trouble with your ears while descending, at one time or
other.
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other.




The ear is made up of the following parts: The outer ear 1is tke
portion that sticks out from the side of the head. IleadIng Into the head
from the outer esr is the ear canal, This tube is about 1} inches long and
is plightly bent. Closing off thé bottom of the canal is the drum, a tissue
paper thin, round, flat membrane which is put there to vibrate with sounds
and transmit these sounds to our inner nerves, The drum also forms an
excellent seal protecting delicate organs from the outside air, Behind the
drum 1s a space surrounded by bone and filled with air, about the size of the
last joint on your little finger, This space is called the middle ear.
Teading from the middle ear and opening into the upper part of the throat at
the back of the ncse, is a small collapsed tube called the Eustachian tube.
The middle ear and Eustachian tube are lined by a delicate MoIst pink tissue
called mucous membrane. the same tissue that lines your mouth and nose,

The only opening of the middle ear to the outside alr is through
the Fustachian tube and nose.

When a diver descends, pressure increases and air all over his body
and in his body is compressed. The pressure pushes in on his ear drums, and
to avold damaging them he must equalize the pressure by getting air into his
middle ear. 8o it is obvious that when a diver can't "pop his ears® the
trouble lies in the Eustachian tube which won't allow alr to pass to the
middle ear. There are a good many causes for a blocked Eustachlan tube, Colds,
sore throats, blocked nose from irritating smokes - any condition which causes
the delicate mucous membrene to swell will block off the opening of the
Fustachian tube and make it difficult or impossible to equalize pressureé in
the middle ear. Often a glob of phlegm, or mucous, will lay over the alit-
like opening of the tube in the throat and cork it up nicely. o

When the diver descends with one or both of Eustachian tubes blocked,
he experiences first a pressure on the ear drum, then a dull pain which:gets
worse s the drum is stretched farther in by the increasing pressure. If he
persists in descending in spite of the pain, he will rupture the drum,
experiencing a sudden, knife-like, burning pain in the ear, Upon aseending,
he will probably have blood in his mouth and nose, and blood trickling out
his ear canal.

vou can avold these difficulties by keeping yourself free from colds
and sore throats and by avoiding pressure when you do get these troubles. If
you have to dive in spite of a cold, get your nose sprayed out with
neosynephrin 1/4% Jjust before you dive. Any similar medicine which causes
the nose tissue to shrink and allow the Eustachian tube to open may be used.
Remember however, that you are taking a chance diving with a cold, because
even if you are able to "™pop your ears'", you probably will be blowing the
germs of your cold or sore throat up into your middle ear, and this 1is the
way ear infections and mastoid infections start, Never descend in such & way
that you can't stop yourself on a second's notice if you have difficulty
equalizing pressure. As a tender, remember that your diver may fall and it
is your job to hold him so that he doesn't get a squeeze or rupture his ear
drums.

If you have trouble popping your ears, don't try to go deeper with
the idea that a little more pressure is all that is needed to force the
Eustachian tube open. Instead, come up your descending line a ways, and try
to pop your ears, The opening of the Fustachian tube in the throat has a
sort of flapper valve effect and sometimes the greater the pressure on it,
the tighter it closes, Dont't let enough pressure get on your drums to cause
pain, because you will always have damage done to the drum and lining of the
middle ear when you feel pain, If you damage your drum OT middle ear, you
will not hear well with it for several days to & week or longer, and of course
you should not dive during this period. You can hasten along the healing
process by keeping the Fustachian tube open with nose spray three times a day.




You should always let the doctor know if -you huve hurt an ear drum,
If no medical attention is available, you can pretty well clear yourself up
by following tiie above treatment, If there is bloed in your eer canal, do
not put enything into your ear except a light cotton plug, Do not let
anybody put ear drops into your ear to stop the pain. If the drum is
ruptured this medicine runs right through the tear, carrying germs into the
middle ear, thus adding infection to your troubles, TFor the same reason, a
diver with a ruptured ear drum does not dive until his drum heals. This may
take anywhere from a weelc to a month or more. Qccasionally a ruptured drum
never heals, and the mun has ear trouble all hLis life., 1Like many another
_trouble, itt's far easier to prevent than cure., So don't take chances,

Blocked Sinuses

; There are & half dezen other small air spaces in our head that give
us trouble while diving. These are our sinuses., They are situated in pairs
above znd below cur eyes, and beneath our brain. The air spaces in cur cheek
bones cre celled maxillary sinuses, or antral sinuses, and thoce above our
eyes, the frontal sinutes, TLe antrals are edch about the size of the end of
your thumbj; The frontals about the size of the last joint of your little
finger. The others are smuller. All are completely surrounded by bone except
for a small air passage opening out intc the nose. And like the opening into
the middle ear, these holes are easily blocked by colds and phlegm, so that
when a diver descends, alr cannot pass into the sinus. When this happens, he
feels pain in the blocked sinus, usuelly elther above cne or both eyes, or
beneath them., The pain is often very sever, and goes away suddenly when the
block is relieved. After such an experlence, when the diver comes up, he will
have blood in Lit mouth and ncse, Sometimes a diver can get down pretty well,
but when he starts back up, he gets the same type of pain and has to drop to
the bottom again to relieve the puin., This occurs if some thick mucous or
plilegm has been forced into the sinus on the descent and is pushed back,
blockins the opening on the ascent. Such a plug acts like & ball valve, and
has effectively kept many &a diver on the bottom much longer than he intended
to stay. Infectlon of the sinuses can nd does occur very easily after
diving with a cold, The germs are forced into the sinus by the ailr presaire
and grow there quickly. When this happens the man develops a fever, headache,
and needs immediate medical attention. Here again, it's far eusier to prevent
these troubles than to cure them, Avold diving with a cold.

Some men belleve that sinusitis can be cleared up by zoing under
pressure and then releasing the pressure guickly. They dre acting on the
theory that tle pus is blown out of the sinus by the expasnding air behind it.
Occasionally this does happen, but it is a dangerous, and most often an
unsuccessful treatment. Dont't try it, or you may be in the same fix as the
guy who pot down but couldnt't get back up, Always get medical =zid when you
have trouble with yocur sinuses or your ears.

Gas Polsoning

In salvage operations, there are a good many different gas hazards
which the salvage man has to contend.with et all times., For a very good
description of these dangers read the pamphlet "Safely in Ship Salvage
Operations - Sectlon One" put out by Bureau of Ships. It is short, easily
understandeble and very interesting,

There are a few gas dangers with which divers are particularly
concerned, The most important of these is carbon monoxide, TLis 1s colorless,
oderleces znd tasteless zsg, commonly found Tn tThe exhaust fumes of all
internzl combusticn enzines, and is a killer., It has accounted for a good
many lives,




Recently, two advanced student divers working on an underwater wreck
from one of our salvage vessels quletly passed out after about one hour at
50 £t, Both men were brought ur unconscious, cut out of their dress, and
were found to be cherry red in color and not breathing. They were revived by
artificial respiration and oxygen from an oxy-acetylene torch, They luckily
made & full recovery after several days in oxygen tents in a local hospital.
A check up on the air supply system revealed that the exhaust pipe on the
gasoline engine running the air compressor had been turned down to prevent
the rains of a previous storm from entering the engine, and the air intake on
the compressor had been sucking up the exhaust fumes. The divers, did not
smell or taste anything, and they Just quietly passed out before they even
knew what was happening to them. This accident hes happened many times, and
should always be thought of when rigging up a diver's air compressor. Re
sure that no exhacst fumes are getting in his air supply. Never put your
unit in an enclosed space where fumes can accumulate, Even in an open boat
this danger 1s present, unless the exhaust is piped over the lea side. The
symptoms of carbon monoxide polsoning are as described above. TUsually the
man so poisoned will die unless quick, correct treatment 1is instituted, Treat
these cases by starting artificisl respiration at once and by giving them
oxygen from whatever source 1s immediastely available. Burning oxygen is all
right, Try to give oxygen by mask, if available, or by rigging a cardboard
cone around the end of the oxygen hose or valve. Do not stick a hose in the
vidtim's mouth, or you may distend and rupture his lungs, Keep giving the
oxygen after the man regains consciousness, and keep him quiet in bed. 0ften
relapses occur, and the man may dle after coming to, if the oxygen breathing
is discontinued too soon. Of course this is a good case for the doctor, but
do not waelt for him to arrive before starting treatment.

Another gas poisoning which stalks the diver 1s oxygen itself, If a
man breaths pure oxygen under pressure he will get oxygen poisoning
convulsicns, We don't know why this happens, other than it in some way
damages bralin cells. Working in depths up to 50 ft. you can probably safely
breath pure oxygen for half an hour. Over 60 ft. deep, do not breath oxygen.
The symptoms are variable, but usually you rirst Teel irritable and jumpy,
then after a moment you may develop a headache and feel sick at your stomach.
If you can see through the water, you may notice that your vision is cut
down on the sides. We call this mtunnel visionm., Then you experience what
may feel like sparks or small electric shocks in your arms and legs, Then
you become unconscious and go into a convulsion, just llke epllepsy. This is
not so good under the water, and you will probably drown,

This occurs in just a few moments breathing pure oxygen below 60 ft.,
but takes longer in the shallower waters. At surface pressure it takes about
8-10 hours of oxygen breathing to develop these symptoms., Treat oxygen
poiscning with fresh air and rest, The convulsion will stop of 1ts own
accord if the man is in fresh air, and he will be :perfectly normal in a day
or so if no other injury was sustained while in the convulsion.
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EXTAA HOLES TO BE omILL 36"

PROTECTED 8 SU'TANE

"LUGS OF
MATEMIAL

DMILL & TAP 3 wOLES

FOR i/a"-2ON--2 SET
SCREW AFTER INSERTING

NON-SOMDUGT ING - f

Mo oF pipe FLATTENES /
AND DRILLED FOR CABLE
AT TACHMER T

BORE FOR Shug FIY
OVER MOSE, PC MO 3,

/

e” TONC-2

- 45* CHAMFER-
3/8° STD. PIPE THD, BOTH ENDS

@/ 3 -ruur:n __._i--}_i_-:f‘_ﬁr'_

() HEAD AND () PLUG

@ SET SGREW

BILL OF MATERIAL
PC.NO DESCRIPTION | MAT'L SIZE, TYPE ETC.

Se-Ve-3e 510 TeL, |
@© | v | weao BAASS | LbirieD A3 sHoWN
@ | PLUG BRASS
@ | 1 | wose RUSBER | /16" 1.0 OXYGEN MOSE i'g LONG
® 1| ApaPTER BRASS | 308" LD X 145 LONG
® I | ELsow BRASS | 1/8" $TD. ELL
® [ Tust COPPER | 3" OO COPPER TUBING
@ i NIPPLE BRASS | /4" STD. NIPPLE, 3/4" LONG
® ~ el srass | YA 7200 LU LUKENNEIMER

N E—

® I | MOSE AbaPTER | BRASS m,;;:"m"" cuuu'gn’";.u
@ f EXTENSION  |wn RON )s_{?ui‘bﬂ IRON PIFE APPROX
(@} i SET SCREW | BRASS | MADE FAOM 14" BAR STOGK

NOTE

L ENPOSED PARTS OF TOACH TO 3L COMPLETELY COVERED WiTH
RUBDEA TAPE AFTER ASSFMALY. SPECIAL CARE SHOULD BE
TaWEn TO TAPE IN SUCH A MANNFM AS TO PREVENT ELECTRICAL
CUNTACT BETWEEN VALVE,PC Ng

AND EXTENSION,

THIS PLAN SUPERSEDIS COOE 692 SAETCH WOS 2330 8 283

NAVY DEPARTMENT CODE 692
3UREAU CF SHIPS
WASHINGTON, 0. C SAETCH MO
UNDFAWATER ARC -0 YGEN CUTTING 2550
¢ TORCM DEVFLOPED AT USNKTAISI
PIER §8, NEW YOAK CITY oate 2- 28-44]




2 i MATERIAL

‘ NO NAME MATERIAL
av f TveuLar sTEEL | | HEAD BRASS
1Y~ ErecTrope 1% LoNg : 2 | INSULATOR AUBBER
X e T 3 | GASKET z
A V) i = 4 | SECURING TEE BRASS
/ / & GASKET DAY, 5 | TUBULAR ELECTRODE| STEEL
? ?’ BRAZE N T % =T 3 6 | RED Bursumg %% | IRON

& S/ Spe B N 7| COUPLING 374 2
7\\‘: 2 ? N .: i 1® N \\\ I = 8 | PIPE,STD. Jé STEEL
7%‘4 ﬁ{f/ RA D) LprP = 4™ W s FLECTRODES § .
. g‘} %l/ i A 1 N fin"u\ i l
2 0 @k N NOTE: Two (2) SIZES OF
f/__ 2 TAPE ~ (KL 1 SILICON CARBIDE RODS
Y/,
% %

: MAKE ADAPTOR TO FIT
I4D— (5 ROD USED.

- ARE IN USE AT USNTS.
; No 7 DRILL \ N.
COUNTERS.'NK/I 1D —-I aphzo | SALYAGE (% D-%eD).

SECURING g\wAFFORD ROD  SILICON CARBIDE RoD

Le ks ADAP TOR ADAPTOR

IRON PIPE ENCLOSING 7 WELDING RODS

(COVER WITH MASKING TAPE AND DIF’
-‘.ACETATE) < WELD RODS TOGETHER

SO NN TN S ST e e orive sow ADAPTO RS ¢

% ’, SWAFFORD RODS

&~5TD‘ PIPE THD.
WELD RODPS TO FIRST USED WITH OXY-ELECTRIC

\\\\\\\\({ 5\\\ 2 PIPE THREAD ALLOWING

HOLE FOR OXYGEN #-%D CUTTING TORCH
J SCALE - FULL SIZE
SWAFFORD RODS USNIS. SALVAGE
PIER 88 NEW YORK. NY.
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SPRNG TENSION LOCK WASER FOR NA/Y STANDARD SUPFLEMENTARY FACE

MARCH 13,/94¢
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S / ~  HINGE- E:’*‘“ SERING

7o HINGE
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5 X \ \-F4CE PLATE
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SNCOTTER PIN

o SUPPLEMENTARY FACE PLATE

N.T.S. SALVAGE PIER 88 NEW YORK
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N
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TECHNIQU@ HI3 L UNDEISAR! o @it
CUTTING USING TURULAR (GOVERE

STEREL BLECTROBES
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SALVAGE SCHOOL WRLDING MACHINES
\l J ARE SET VOLTAGES. FOR BEST

4 RESULTS USE 175 AMPS.
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HANDLING AND USE OF CYVACETVINNZ ZOUTPMENT

o — - " -~ i o —

Never let bottles loy on sides wnea in usge,
Always handle bottles with caution,

Before attaching gauges, break valves at bottles so as to
clean valve scats,

Whon gauges, lines, and torch are hooked up, and all connec-
tions are checked for leaks,

a) Opea valve at tunk

b; Open valves on torch

¢) Turn key on gaugce until right adjustment is
reachec,

(d) Close valves at torch until ready for use,

When igniting'torch,

a) Turn Acetylene on first
b) Ignite
¢) Turn oxygen on until you get a ncutral flame,

When securing torch,

; Shut off Acectylene at torch
Shut off oxygen at torch
] Shut valves at tanks
Drain lincs and gaugcs
e) Takc keys out of gauges,

a
b
c
d

CAUTION

Never turn acetylene pressure highcer than 20 lbs,
(At 3® 1lbs, it will explode.)

Caré¢ should always be taken when using this equip-
ment, for it is cxpensive and dangcrous,

IF IN DOUBT, ASK SOMEONE WHO IS ACQUAINTED WITH
THIS EQUIPMENT
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FRATS FCR SWARFORD

¢ :;-"4:5_?-2'#;&-&1

The swufford electriz .xygen %orca will work satisfactorily -
over a large range of kua=s apd acy be eguiated between any of A
the scttings below. ]

The apprcximate heat for 1l/4® to 172" material 1s: IF
DERTH OXYCEN BLECTRIC !

Sea level LG 1bs, . 150 amps, 7|

101 L5 A

20 N 5|

30¢ S0l n ]

50t g2 " 155 amps, 4

751 73 " |

100 gL n 160 amps, "
2001 128 n 170 amps, y

The approximatc hcat for metal 1/2% up is:

DEPTH OXYGEN ELEQTRIC
Sea level 30 lbs. 250 aumps,
107 85 "
20 89 n
301 93 ™
501 192, N 255 amps.,
5" 133" "
100+ 124 " 260 amps,
200 68 n 270 anmps, v
NOTE -~

This torch 'may be used with 150 amps & 168
1lbs, of oxygen or 270 amps & LC lho, of oXygen -
or may be 3¢t betwecn aay of thesu setsings desired,

The Swnffond 12 geecd for burniang anyohing
thet “ge oxyhyvarogon vorch con buwa ‘any ferrous
meael) .

Adyaaiages of Swafford are bvrning through
double mctal & no gas c¢ylinders to hendlie,
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LROPER SHAPE OF CLISAT, RLAD

sults fron the clidsul,,..in eutting hard 1 tcr-;ln, use hHlunt toper=-
ed cutting edge ag slhiown in Tig, A, Tig, B romvesonts a good general
angle fur fast LUttl““, yub it is bluut encusha to 1old uwn on avernse

stecl you would work cu, Fir, ¢ shows the thin, roundeod ofpe used on
Blue-Point Chisels, The aurle is the sonu s Mz, B, bub the rounded
shape nokes for sogier aud fastor ﬂﬂtilu' and wliniunstes rost of ;
rossible breakage,

It ig necussary to use Judiment in eubtting stevl to met dust roe=

s

I'?

ZOW MO USE A OIS,
3otk h SR N B LI e 0

5

2 Ilret sccore the steel to bo cutbt by stzil

of light Dblowa,

A gut with tiec M1l edme of the chisel,

% 3 Do not use the corner, as it will flutten oulcxly against hoxd

gtecl,..cut with the center of bladc

L. After scoring with full cutting edze,

with increasingly hardey blows of tho hormier,

v Strike dircotly slancing bvlows ore lonzerous
. e es A5 e

-

6, When a deey» cut is nade, avolid wedging os a Sllght 2lurcing blow
can weaken or breck bthe chiecl blade,

e If chisel ls wedgped, porove 1t cuarcfully witlhout aide blowa,

8, Grip the ehisvl with o full Tirn grdir tc aveoid bouncing ol WOIK,
D Xeep the cdge solid agoinst the eut, or you will turn the edge
casily on hard vork,

10, Use @z, U in prnounatic amwer,

11, Use elidscls ot o 45° augle for bust resulbs,

‘ing thoe ehiscl o gerics

follow in the sure srocve

WHEN RIIOVING RIVETS

Use a rivet buster on rivet heads and seve your chiisclg, “i@. kD)
shows wrong nicthod using chisel, ¥l;, I shews the correct rethad of

bodd ARV

using a rivet buster,
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MARRYING DIVERS LINES TOGETHER

_RE" et 2R

How TO MARRY DIVERS LUFE 4 AR LINE  TOGETHER

Seizing life line and sir hose togevher wirh marline,
Hereingroas stiteh.

Canvas sewed around life and eir 1lins. This end &lso
whipped with tape cver carvas.

Canves tueciied under Lo give added strengbh.

Air hcgse.

Telephone cable,

Female air rose connection to coatrol vaulve.
Telephone Jack-plug.

. L] + '] L]

e~ ovwaE LW
>

. »

Length of signal halyard on shoe 48"

Length of signsl halyard on breastplate 42"
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To break down vessel's side,
burn holes at "XX" then insert
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plate and frames.
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BLASTING CAP
AND PRIMA CORD
SIDE BY SIDE
WRAPPED WITH
"TAPE

"

TO FIRING REEL

(WIRE)
THIS IS THE FIRING WIRE
BEING PLAYED OUT oM
THE RESL
SPLICE
s

«_ SECURE To

THIS 15 THE BLASTING
MACHINE

IM RIWING T6 SAFETY
NOT LESS THAN 300 FT

— A J
e

BUOY WITH
MARLINE
T
.\1‘.'_;; ::l:‘; T ——— ’3 - N, W
i T e St Y o (
PRIMA CORD
RN SR 22 R e
CHARGE PIER 88 NEW YORK
MAIN LINE
__ g To CAP END
=X 1 Y

TWO END BoARDS |-,
REMOYED FUR s

ENTRANCE OF
WATER

IONE STICK PEMOVED.‘ WRAP
PRIMA CdRD WITH A CLOVE -
HITCH BND Twa HALF HITCHES
THEN PLACE IN ORIGINAL
FPoSITION WITH ENOUGH
SLACK 0N THE PRIMA CorRD ~
FOR SECURITY,

PYNAMITE

BoTToM

NOT LESS
THAN D0°

L] "
GirTH HiTcH
USED TJ CONNEC' =~ BRANCH
LINE ro MAIN LINE OF
"DETONATING CorD'

CONNECTING TWa
ENDS TOGETHER

=
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Flg.l.

SKEG
LEGEND
A - LIFTING PAD HOLE & PLUG F - SCREW
B - RECESS FOR STUD NUTS G - GASKET RETAINING RING
€ - LIFTING PAD HOLE & PLUG H -~ ROPE GUARD (SPLIT)
DRE -PADS FOR CHAIN FALLS | - PACKING RETAINER RUNG (SPLIT)

J = STERN TUBE BEARING

SCREW CHANGE. OPERATION
EXAMPLE L.S.T

(OPERATION PRACTICAL ON MOST SHIPS)
USNT.S (SALVAGE) PIER 88 NEW YORK N.Y.

KMW




SKEG
LEGEND :
P& E - PADS FOR CHAIN FALL L-STUDS
F - SCREW M- THREADS TO BE COVERED WITHK CANVAS
G - GASKET RETAINING RING N - CHAIN FALLS
K - SPLEEN NUT WITH LOCKING PIN 0 - WIRE ROPE WITH EYE

SCREW CHANGE OPERATION
EXAMPLE L.S.T.
(OPERATION PRACTICAL ON MOST SHIPS)

e

US.NTS(SALVAGE) PIER 88 NEW YORK, N.Y.

K.M. W




a3 TIETIES

TIETIES

O

LEGEND :
F - SCREW Q - CHARGE POCKET
K = SPLEEN NUT WITH LOCKING PIN R - KEYWAY
P - SPLEEN NUT WRENCH & ~ LIFTING PAD EYE

SCREW CHANGE OPERATION
EXAMPLEY LS.l
OPERATION PRACTICAL ON MOST SHIPS

USNT.S. (SALVAGE) PIER 88 N.R. NEW YORK,NY

K24}




JbLe0D OF BLUOVING SCHEWN tHOw aX L.s.T. BY USE OF EXPLOSTVIS

This operation is successful on other ships and the only change
is in the rigging. The process is carried out in the same manner.

Iwo divers will work better than one. The divers will go down
with a pneumatic hammer and a 3/4" side cutting chisel. With this
the concrete is removed from the holes in the dunce cap. When the
concerete has been removed the nuts can be removed from the studs.
These are the studs which hold the dunce cap to the hub of the screw.
The 1lifting pad plug (A) is removed and a lifting pad inserted.
after this has been done the dunce cap can be pried cff and hauled
topside.

From this operation the spleen nut (XK) is exposed. The lock=
ing pin is found in one groove in the spleen nut. This is removed
with a screwdriver. At this point the spleen nut wrench (P) is low-
ered to the diver. The spleen nut is removed. Remove the studs
which hold "the dunce cap to the hub. Lifting pad plug (C) is ré-
moved and a lifting pad is inserted. At the forward side of the
screw on .the hub is found the gasket retaining ring (G) held on by
studs. The studs are similiar to those found in the dunce cap.

The nuts are removed and the ring slid forward and the studs are
removed. Next, the stern tube bearing packing retainer ring (I)
which is in halves 1s removed. The screw is turned until the key=-
way, which can now be seen in the hub, is directly at twelve o'clock.
Several turns of canvas (heavy) are wrapped around the threads ex-
posed’ on the shaft, to protect them, and the canvas is secured with
sailtwine or other small stuff.

A charge is now prepared and placed in the charge pocket (Q)
fig. III. The charge pocket is packed with a lump of white lead
putty about the size of your fist. The powder is pushed into this
putty. The charge is wired and placed in position. (Shown in fig.
III). Powder goes against hub.

Both divers come. to the surface and the charge is set off. A
one ton chain fall is placed in lifting pad (D) and by hauling away
the screw will be removed from the shaft. A wire pennant (0) is
lowered from topside and shackled to lifting pad (C). Haul away on
(0) and release the chain fall. Retaining ring (G) is left in place
on the shaft and the key in the keyway can be secured in place with
some small stuff.

KREPLACING THk SCREW ON AN L.S.T.

The replacement screw is placed in a small boat and brought along-
side under the counter. Pennant (0) is shackled to lifting pad (C)
and the screw is hauled clear of the boat. Prior to lifting the
screw from the boat the stud holes may be cleaned with a suitable
tap. Keyway should be measured for fit on key. (0) is lowered
away until chain fall on 1lifting pad (D) can reach lifting pad (C).
If this operation is done correctly the keyway in the hub and the
key in the shaft will both be at twelve o'clock. Haul away on chain
fall (E) slacking off on chain fall (D). This is done until enough
threads are exposed to start the spleen nut. Chain falls are slacked
off and the nut is turned up until the screw is home and the same
number of threads are exposed as were on the other screw.

Locking key is placed in spleen nut. btuds are inserted for both
the dunce cap and the gasket retaining ring. These are put in place
and secured. Remove lifting pads (A) and (C) and put in the proper
plugs. The old packing is removed from the stern tube bearing, now
packing inserted and the stern tube packing retainer ring is put in
place. Chain falls are removed from lifting pads (D) and (E).




If the new screw should bind before enough threads are exposed to
start the spleen nut, slack off slightly on the forward chain fall and
joggle the screw by pulling on one blade. This should cause the screw
to slide on.

The most common error made in the replacement of screws is in not
being able to remove various parts. Should this occur examine the part
carefully and see if there is not a locking pin that has been overlooked.

When the charge is set off, be sure there are no men in the water
in the vicinity.

Always take some precautionary means for preventing acclidental
turning of the shaft while divers are working.

Before starting work, report to 0.0.D. Report before charge 1is
shot. Report when job is completed.

RECOMMENDED CHARGE FOR L.S.T.:

Two 3 oz. charges of 60% gelatine.
RECOMMENDED CHARGE FOR DD:

Two 5 oz. charges of 60% gelatine.
RECOMMENDED CHARGE FOR APC, ICT, SC, PC AND YMS:

Two 2 oz. charges of 60% gelatine.

NOTE: Same amount by weight of plastic TNT may be used as a substi-
" tute for 60% gelatine.



SKEG

LEGEND ®
A = LIFTING PAD HOLE & PLUG F - SCREW
B - RECESS FOR STUD NUTS G - GASKET RETAINING RING
C - LIFTING PAD HOLE & PLUG H - ROPE GUARD (SPLIT)
DRE -PADS FOR CHAIN FALLS | - PACKING RETAINER RUNG (SPLIT)

J = STERN TUBE BEARING

SCREW CHANGE. OPERATION
EXAMPLE L.ST

(OPERATION PRACTICAL ON MOST SHIPS)

USNT.S (BALVAGE) PIER 88 NEW YORK N.Y.

EM.w




1
SKEG
LEGEND :
P& E - PADS FOR CHAIN FALL L -STUDS
F - SCREW M- THREADS To BE COVERED WITK CANVAS
G - GASKET RETAINING RING N - CHAIN FALLS
K - SPLEEN NUT WITH LOCKING PIN o—-wlm-: ROPE WITH EYE

SCREW CHANGE OPERATION
EXAMPLE L.S.T.
(OPERATION PRACTICAL ON MOST SHIPS)

e

US.NTS(SALVAGE) PIER 88 NEW YORK, N.Y.

KM W




a'TIETIES

FlG: 3

LEGEND !
F = SCREW Q - CHARGE POCKET
K = SPLEEN NUT WITH LOCKING PIN R - KEYWAY
-P - SPLEEN NUT WRENCH © = LIFTING PAD EYE

SCREW CHANGE OPERATION

EXAMPLE L.SF
OPERATION PRACTICAL ON MOST SHIPS

USNT.S. (SALVAGE) PIER 88 N.R.NEW YORK,NY
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k120D OF BLIGOVING SCREN sHuk 2l L.o.T. BY USE OF EXPLOSTVNS

This operation is successful on other ships and the only change
is in the rigging. The process is carried out in the same manner.

Two divers will work better than one. The divers will go down
with a pneumatic hammer and a 3/4" side cutting chisel. With this
the concrete is removed from the holes in the dunce cap. When the
concrete has been removed the nuts can be removed from the studs.
these are the studs-which hold the dunce cap to the hub of the screw.
The lifting pad plug (A) is removed and a lifting pad inserted.
after this has been done the dunce cap can be pried off and hauled
topside.

From this operation the spleen nut (K) is exposed. The lock-
ing pin is found in one groove in the spleen nut. This is removed
with a screwdriver. At this point the spleen nut wrench (P) is low=-
ered to the diver. The spleen nut is removed. Remove the studs
which hold the dunce cap to the hub. Lifting pad plug (C) is ré-
moved and a lifting pad is inserted, At the forward side of the
screw on .the hub is found the gasket retaining ring (G) held on by
studs. The studs are similiar to those found in the dunce cap.

The nuts are removed and the ring slid forward and the studs are
removed. Next, the stern tube bearing packing retainer ring (I)
which is 1n halves is removed. The screw is turned until the key-
way, which can now be seen in the hub, is directly at twelve o'clock.
several turns of canvas (heavy) are wrapped around the threads ex-
posed’ on the shaft, to protect them, and the canvas is secured with
sailtwine or other small stuff.

A charge is now prepared and placed in the charge pocket (Q)
fig. III. The charge pocket is packed with a lump of white lead
putty about the size of your fist. The powder is pushed into this
putty. The charge is wired and placed in position. (Shown in fig.
I1I). Powder goes against hub.

both divers come. to the surface and the charge is set off. A
one ton chain fall is placed in 1lifting pad (D) and by hauling away
the screw will be removed from the shaft. A wire pennant (0) is
lowered from topside and shackled to lifting pad (C). Haul away on
(0) and release the chain fall. Retaining ring (G) is left in place
on the shaft and the key in the keyway can be secured in place with
some small stuff.

REPLACING THk SCREW ON AN L.S.T.

The replacement screw is placed in a small boat and brought along-
side under the counter. Pennant (0) is shackled to lifting pad (C)
and the screw is hauled clear of the boat. Prior to lifting the
screw from the boat the stud holes may be cleaned with a suitable
tap. &Keyway should be measured for fit on key. (0) is lowered
away until chain fall on 1lifting pad (D) can reach 1lifting pad (C).

f this operation is done correctly the keyway in the hub and the
key in the shaft will both be at twelve o'clock. Haul away on chain
fall (E) slacking off on chain fall (D). This is done until enough
threads are exposed to start the spleen nut. Chain falls are slacked
off and the nut is turned up until the screw is home and the same
number of threads are exposed as were on the other screw.

Locking key is placed in spleen nut. btuds are inserted for both
the dunce cap and the gasket retaining ring. These are put in place
and secured. BHRemove lifting pads (A) and (C) and put in the proper
plugs. The old packing is removed from the stern tube bearing, now
packing inserted and the stern tube packing retainer ring is put in
place. Chain falls are removed from lifting pads (D) and (E).



If the new screw should bind before enough threads are exposed to
start the spleen nut, slack off slightly on the forward chain fall and
joggle the screw by pulling on one blade. This should cause the screw
to slide on,

The most common error made in the replacement of screws is in not
being able to remove various parts. Should this occur examine the part
carefully and see if there is not a lotking pin that has been overlooked.

When the charge is set off, be sure there are no men in the water
in the vicinity.

Always take some precautionary means for preventing accidental
turning of the shaft while divers are working.

Before starting work, report to 0.0.D. Report before charge 1s
shot. Report when job is completed.

RECOMMENDED CHARGE FOR L.S.T.:

Two 3 oz. charges of 60% gelatine.
RECOMMENDED CHARGE FOR DD:

Two 5 oz. charges of 60% gelatine.
RECOLMMENDED CHARGE FOR APC, ICT, SC, PC AND YMS:

Two 2 oz. charges of 60% gelatine.

NOTE: Same amount by weight of plastic TINT may be used as a substi-
" tute for 60%_gelatine.
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Decompression Table No. 2. Stoppages to be made during ascent
after exceeding the ordinary limits
of time on the bottom.

Depth Time from leaving Stoppages at different depths(Min.) Total
Ft. surface to begin- 100| 90| 80[ 7060 [50[40[30]20[10 Time
ning of ascent ft| £t| £t | £t | Lt | Lt | Lt |£E| £L| L

Over 3 hours
72 2 to 3 hours
Over 3 hours
78 1 1/2 = 2 1/2 hrs,
Over 2 1/2 hours
8, 1 1/L to 2 hours
2 to 3 hours
Qver 3 hours
90 1 to 1 1/2 hrs,
11/2 - 2 1/2 hrs,
Over 2 1/2 hours
96 55 min, - 1 1/2 hrs, ¢
11/2 - 2 1/2 hrs,
Over 2 1/2 hours
108 40 min., to 1 hour
1l to 2 hours
Over 2 hours
120 35 min, to 1 hour
1l to 2 haqurs
Over 2 hours
132 1/2 to 3/4 hour
3/, to 1 1/2 hrs,
OQver 1 1/2 hrs,
144 25 min., - 3/4 hr.
3/4 to 1 1/2 hrs,
over 1 1/2 hours
156 20 to 35 min,
35 min., to 1 hr,
Over 1 hour
168 16 to 30 min.
30 min. to 1 hour:
Over 1 hour 5
180 14 to 20 min.

P,
o

|
AS LV

20 to 30 min. 2
30 min, to 1 hour s 1 s
Over 1 hour 15|25
192 13 to 20 min.
20 to 30 min, . 3
30 min, to 1 hour e H D
Qver 1 hour 5120]25
204 12 to 20 min, ~ 3
20 to 30 min, 3.3
30 min. to 1 hour I3 3] 5
Over 1 hour 15| 20|25
225 10 to 20 min. N - V8
20 to 30 min. A ] I
30 min, to 1 hour 5| 5/10]|15
Over 1 hour 10[15[20[25
250 10 to 20 min. 231 81
20 to 30 min, 2] 3] 5] 7]/10
30 min. to 1 hour 5] 5]10[15]15
Oover 1 hour, 10 [15[20(25{30




SIGNALS FROM TENL TO DIVER

1 Pull. Are you all right; or when diver is going down, it
means STOP.

2 Pulls, You have come up too far; go back down until we stop you

3 Pulls, Stand by to come up.

4 Pulls, Tome Wp.

2-1 Pulls, I understand you; or, answer the telephone,

SIGNALS FROM DIVER TO TENDER

1 Pull, I am all right.

2 Pulls. Lower; or give me slack,

3 Pulls, Take up my slack,

L Pulls. Haul me up.

2-1 Pulls, I understand; or, answer the telephone,

SEARCHING SIGNALS
1 Pull. Stop and search where you are,
2 Pulls. Go straight ahead,
3 Pulls, Go to your right.
4 Pulls. Go to your left.
AIR SIGNALS

3=2 Pulls, More air,
J.'.-j Pullsa L.SB &11‘.

EMERGENCY SIGNAILS
Pulls. I am fouled and need the assistance of another diver.

2=2
3=3 Pulle, I am fouled, but can clear myself,
L-4 Pulls, Haul me up.

-
S
b=

SPECIAL SIGNALS FROM THE DIVER

2-1=2 Pulls. Send me & slate.

When the tender receives this signal, he will answer
it with a 2-1-2 and stop off a slate on the lifeline and air hose,
When this is done, he will give the diver 1 Pull., The diver will
haul down until he gets the slate; he then gives the tender 1 Pull.
When the diver has used the slate, he gives the tender 3 Pulls,

The tender hauls up the slack untll he gets 1 Pull from the diver,
which will signify that enough slack has been hauled up.

1-2-3 Pulls, Send me a square mark,

When the tender receives this signal, he will answer
it with 1-2-3 Pulls., He then stops off a piece of bunting on the
lifeline and air hose about ten feet from the water's edge. When
this is done, the same routine is carried out as for sending down
a slate,

5 Pulls. Send me a line.

NOTE: All signals will be answered as they are received between
tender and diver. When answering or giving signals all slack shall
be taken up in lifeline and air hose until diver can be felt before
signal is given., The proper method for giving & signal is to use a
gentle, distinct Pull, Special signals, in addition to the above
signals, mey be made up between Diving Officer and Diver to take
care of eny salvage operations which may occur,

- e
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33 G oud Gaskets, face plate, D.a.

33' G 610 Guskets, helmet, leather, D.A.

33 G ols Gaskets, oil-scparator, leather, D.i.

33 H 16 Hose, air, D.ia., high pressure, 3 ft,

33 H 18 Hose, air, D.i. , high pressure, 50 ft,

33 H A7 Hose, air double femeale, D.A., 3 ft,

33 H 20 Hoge, air, D. K., 3 fu.

33 He 2K Hose, air, D.a., 50 ft,

33 P 490 Packing, D .A., string gréaphite

53T 75 Tubing, D A., rudbser, 3 ft.

33 W 45 Washers, D.&., air hecse

33 W 50 Vicshers . oil-separator, D.a.

33 W 60 Washers. telephone couplings, D.A. No,l
Washer, non-return valve, small (uwen purchase)
Prizary & secondary springs for valves (open pury)

37 B 850 Belts, D.A,, weighted

37 C 3200 Cuffs, D.A.

37 D 280 Drawers, D.&., woolen, size 36

37 D285 Drawers, D.a,, woclen, size 38

37 D 290 Drawers, D.A., woolen, size 4O

37 D 295 Drawers, D.h., woolen, size 43

37 D 300 Drawers, D.A., woolen, size L4

37 D 360-100 Dresses, D.A., rubber, No, 1

37 D 360-200 Dresses, D.4., rubber, No. 2

37 D 360-300 Dresses, D.A., rubber, No, 3

37 G 2170 Gloves, divers

37 J 4C0 Jock-strap, D.4.; leather

37 S 800 Shces, De.h., wei hted

37 § 2100-119)

37 S 2100-120) Socks, D.A., woolen, Sizes 11, 12, 13,

37 S 2100-130)

37-T-=300 Trousers, D.a., overalls

37-U-75-360) - Undershirts, D.A., woolen, sizes 36 - e

)7_{}_75_380) ] " ] no 38

37-U~75=400) n 1" n " L0

37-U=75=420) n n n "2

37-U=75-LLL) 1" 1 1" Ll

L1 K 855 Kr.ives and cases

sk % 1020 Yrench, D.a., open end, 7/8"and 1-1/16"

L1 W 1311-50 ¥rench, D.s., open end, 1-~7/16"

52 C 1315 Cement, rubber
Sprin., cxhaust valve, primary (open purchase)

Spring,

sxhaust valve, secondary (upen purchase)

Weshers, valve, non-retum, stem (open purchase)
De-compression tables (Diviag

New York Navy Yard

Wauiington, D.LC, Diving School

Navy Training School (Salvage)
Aud weather proof sockets and cable portable,
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COMPIETE EQUIPKSNT FOR DIVER AND STA&BY

3 L

STANDARD STOCK CLASSES

3105
755

¥533
<657
170
<60
<65
105

75

169
168
P
107
PN
153
110
115
105
110
145
335
340
100
110
116
1a)
150
105
155
140
1ad

18

15

PP

72

205

)

(610)

U5
6.0
360-100
360--200
JUC“'BL\-
e
U
[ive)
300
2170
75=360
75—-3€0
T5-LUL
75=4<0

y

0]
&5
<90

<95

2100

555
1311-150
i315

011, ucatsfoot

Cavie, D.A,, cumvil.abtion telephone and
lifeiine 200 ft, lengthss

Bevveries, storage, rb vult) = 100 SLPS »
Tewsphone & upares

Watch, stop, timer

Liies, descending, <0U ft,

Liues, distance & circling, 60 ft.
Halliard, sagnal, 3/4", 20 ft.

We.d - hts . Dok » ‘z '~.-’.l'J

Lewscs, shade #o

Lensss, chade /t6

Cushions, D.A,, helmet

Face plate, helmet, welding

Fiit.rs, Sponge, D.A., 0il ssgparator
Helua:ts,; Dohey conplete
Nuts, larze
Nuts,; small
Reducers, type 'S
Reauners, typs "I
; oil
Steas, long. breastplate
Studs, short, breastplate
Vealve; D.As; co.lirol
Valve, re.ulating
Valves, non-return
Wrenich, safety valve
¥reuches, helmet, "IV
Manifold, D.ne.
Glasses, aiving, face
luss diving, side
GLauses, aiving, top
Hu..:\.;; é.j.r, D'.‘t., 5'J ft. lenuths
Hosu, wivy, 3 it.
Cloth, D.xa,, rubber
Tucitis: D.asy Tabosr, 3 £t. lengths
, Gouble femde
Waohicrs, air hose
Viewiiwrs, telephone, coupling
Gaseets, face plate, rubber
Gasletb, ael.et, leather
I-I'\.-;u..:, I.-!.‘.‘u'iub, 4f1
J‘:'I‘u;u;;; L‘i'-'i.;'.b, tﬂ&
Druss, Diviug, #3
Trouscrs, D.A.
Belts, leatuer, D.A,, weiglited
JuCastrags
Shots, weinted
Gioves, divers - tenders
Unaurshirts, civing, size 36
Unwershirts, diving, size 38
Unacrshirts, civing, size 40O
Unuershirts, diving, size 42
Drowsrs, uiving, size 36
Drewsrs, wiving, size 38
Dro.wers, diving,, size LO
DI'C‘.nu.-’."G, Qj.\"in.__,, size hz
Socks, Deh., woolen
Kiives and cases
Wrenches, single, open end
Cesvidt.. rubber
Sgrihe 5, <xhaust valve, primary (open pur.)
Suri.g.s, cxhaust velve, secondary (vprsis puds
De-Cunpression Teules (Scivege Oladce)

Scparators

Cuuiu. Jarho




12,

13.

1k,
15.
16,

17.
18,
19,
20,

21,
22,
23,
2k,

25,
26,
27
_8,

SALVAGE DIVER
Be physically qualified,

Understand and operate air compressors,

Betable to dive and accomplish work to depths of 125 feet of
water,

Be able to use hand and pneumatic tool under water.

Be able to operate under water the gas and electric cutting
torch,

Be able to comrute “he pressure of gasses required to operate
the gas underwater torch,

Know seamanship and how to sling and 1ift heavy weights,
splicing wire, and manila rope,

Know the uses and how to use excavating nozzle,
Know the uses and how to operate air syphon,
Be able to read a blueprint,

Be able to enter a sunken vessel and work, from reading blue-
print,

Understand the case, preservation, and use of all equipment,
such as pump, hose, helmet, sults, etc,

Know how to test, repair, and adjust all equipment and deter-
mine if they are safe for use,

Be expert in dressing and tending a diver,
Know diving signals,

Heve a detailed knowledge of decompression table and how to
use them,

Understand first aid,
Know how end when to use recompression chamber,
Re able to egquip a boat for diving,

Be able *to estinmate an underwater situation and give an in-
telligent éezcraiption,

. -

Know how to talze measurements of underwater damage,

Know how to build template for underwater patch,

¥now how to manufacture various patches for use under water,

Be able to secure patch and various methods used in securing
same,

Be able to lay out set of beach gear,
Know how to set up high line gear and operate,
Know how to set up, operate, and care of water pumps,

Know how to shore decks and bulkheads for excess pressure,
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SERTH DECK: A name applie’ to 2 lower Gesk ev .-

on old vessels and used primarily for hersai
gun deck,

near tha wasar 1ine
D2 PUrpev~a and not ag a

DOUBLE BOTTOMS: Water-tiszht subdivisions of a man-of-war next .. +he
keel and between the outer bettom and inner botbom, :

FORECASTLE DECK: A partiasl deck at the bow over the main deck,
FOURTH DECK: A complaic dseck nextibelow the third deck.

GUIN DECK: A name applied on cld vessels to a deck carrying guns and
between the main and berth decks.

HALF DECX: A partial deck above the lowest complete deck and below the
main deck,

HOLD: The space below decks utilized for the stowage of ballast, cargc
and stores,

IMATN DECK: The highest deck extending from stem or stern; in old
vessels, the highest covered deck,

ORLOP DECK: A name applied to a lower partial deck below the berth
deck and on or above the protective deck on old vessels.

PLATFORM DECK: A partial deck below the lowest complete deck; ¢alled
first, second, etc., from the top, where more than one is found,

POOP DECK: A pertial deck at the stern over the main deck,
PROTECTIVE DECK: The deck fitted with the hecaviest protective plating.

QUARTER DECK: A name applied to the part of thc upper deck reserved
for the use of officcrs.

SECOND DECK: A complete deck next below the main deck,
SPLINTER DECK: The deck fitted with the lightest protective plating.

SUPERSTRUCTURE DECK: A partial deck above the main, upper Torecastle,
or poop deck, and not extending out to the side of the ship.

THIRD DECX: A complete dcck next below the second deck. ‘
UPPER DECK: A partial deck smidships, over the main decks,

ARMOR BELT: The width of armor carried on a man-of-war above and be-
low the watcr-line,

BILGE: The curved part of the ship's hull wherec the sides and the
flat bottom mect.

BILGE KEEL: The kecel fitted at the turn of thc bilge to check a
vessel from rolling,

BOTTOM PLATING: The plating on a vessel's bottom.

BULKHEAD: Transverse or longitudinal partitions separating portions
of the ship.

BULWARKS: The light plating or wooden cxtension of the ship's sides
above the upper deck.

BUNKER: A compartment for the stowage of coal.




CARGO PORT: A square side-surh Fo> | S ae2dih
CARGO HATCH: A hatch over a z2argo hold,
COAMING: The raised frumowork ahout deck openings,

COFFERDALI: A cellular subdivision usually fillcd with celluloss. found
on old ships as a protection at the watecrline, '

COLLISION BUIKHEAD: A water-bight athwartship bulkhecad a short distance

abaft the stem, for the purpose of confining damage duc to a head-on
collision,

JUT-WATER: The foremost part of the stem, cutting the water as the
vesscl forges ahead,

DEAD RISE: The angle of a ship's floor to the horizontal.

DEAD WOOD: The triangular shaped pieces forming the conncction between
the keel and the stem, and the stem post,

DECX BEAM: An athwartship beam supporting a decck,

LEAD LINE: Linc of coctton twine, braided, for boat lead line; of flax-
owine, braided, for taffrail long line, The line is seccured to the log.

LANYARD: A rope made fast to-an article for sccuring it, e.g.: knife
lanyard, busket lanyard, cte., or for setting up rigging.

PAINTER: A short piece of ropc securcd in the bow of a small boat,
ased for making her fast.

PREVENTER: A rope used for additional support-or for additional secur-
ing; e.g. preventer backstay, preventer hawscr, etc,

SLIP ROPE: A rope bent to the anchor cable outboard of thc hawsépipe
znd sccured on the vesscl's quarter; used in slipping the cable.

STOPPTR: A short length of rope sccured at one end; and used in secuf-
ing or checking a running rope; c.g.: deck stopper,boat-fall stopper,.

TOPPING LIFT: A lift used for topping up a boom and sustaining its
reight,

PRIPPING LINE: A line used for capsizing a sea anchor,
SELAY: To meke fast to a pin or cleat,

3END: (1) To make fast; ec.g.: bend a cable is to make it fast to the
inchor, (2) A knot by which a rope is made fast to another,

3IGHT: Any part of a rope except the ends; usually recfers to a bend
in a rope,

3ITTER-END: The last part of a rope or the last link in an anchor chal

GATCH A TURN: To take a turn with a rope quickly, usually for holding
it temporarily.

CIAP ON: (1) To scize o ropc and haul away. (2) To mcke more, as
clap on sail,

CLEAR FOR RUNNING: Ready to run out without :ouling.
CLINCIH: A half hitch stopped to its owm part. :

COW'S TAIL: The frayed or untidy cnd of a rope, [
DEAD ROPE: A ropc not lead through a block or sheave,




DOUBLE UP: To double & vesd3.'s S iR I1as

DOCKING KEEL: The heavy wooden Ko i fitted o flat-Tfloor vessels out-
|

L o€
goaid of the main keel rfor use in :aking the ship's weight when in
ock,

FALSE KEEL: A thin keel spiked to the lower side of the main keel of
wooden or sheathed ships as a prot:ction to the keel, '

FLOOR PLATES: Rémovable iros plates forming the deck plating in fire
and engine rooms,

FOREFOOT: The heel of tie atem where it connects to the keel,

FRAME: "The ribs of a ship, strengthening and supporting the shell
pl&t ing .

FREEING PORT: A port about 3 feet long and 18 inches wide in the bul-
warks for the purpose of freeing the deck of water,

FARBOARD STRAK®: The gtrake next to the keel,

IATCl{s An opening in a ship's deck for communication or for handling
gtores or cargo.

INNER BOTTOM: The top of the double bottom and consisting of water-
tight plating secured to the reverse frames.

INNER KEEL: The keelson,

KEEL: The timber or bar forming the baeckbone of the vessel end runnin
from the stem to the sternpost at the bottom of the ship.

KFELSON: The longitudinal timber or bar holted on top of the keel.,
KNEE: An angular piece connceting a vessel's frame to the beams,
LANDING STRAKE: The second line of planking below the gunn-wale,

1LONGITUDINAL: Fore-and-aft strengthening dars placed at intervals be-
tween the keel and the armor shelf or bilge mergins.

NOSK: A vessel's cut-water.
QUTER KEEL:; The vertical kecl,

OVERHANG: 'The projection of the stern beyond the sternpost, and of
the bow beycond the stem.

PLANKING: Broad planks used to cover a wooden vessel's sides, Or
covering the deck beams.

PORT: An opening in a shipt'z side--such as eir-port, gun-port, or
cargo-port,

PROW: The part of the bow above the water.

RIB: A Trame of a vessel,

GHEER STRAKE: The uppermost strake of a veasel's side.

SHELL PLATING: The water-tight plating riveted to the frames,

SKEG: The continuation of the keel aft, protecting the propellers
and taking the heel of the rudder.,

STEM: The foremost vertical timber or casting and fitting into the
forward end of tho keecl.




STERNPOST: The afermoadt ve %iccl —iray op cesthire an!
the after end of tie k3u. ., -

o
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ionding Into

STRAKE: A continuous plaaklug or

: rieting £ivled sué tvo end irom stem
to stern of a vessel's side,

STRINGER: A horizontal plank or plate securs¢ to a vessel's frames
and supporting beam~-cnds,

STRUT: The bracket supvort for a vesselts tail shaft,

VERTICAL KEEL PLATE: A vertvical plate running from stem to stern pest
and secured at its lower cdge to the flat koel plate,

!

ACCOMMCDATION LADDER: The portabls steps from the gangway down to
the vater-line,

BREAKER: A small cusk for frosh water carried in ship's boats, _
BUCKLER: A plating fitted into a port or hawse pipe; to close it, 1
CHAIN LOCKER: A compartmoent forward where the chain gablo is stowed,
FLAGSTAFF: The staff to which the ensign is hoisted, )
JACKSTAFF: The staff fitted over thc stoem to carry the jack,

MANHCLE: A holc designed so as to admit a man's body and closed by a
water-tight plate.

SCUTTLE~-BUTT: The container of fresh water for drinking purposes and
used by the crew; formerly it consisted of a cask, ’

SCUPPER-LIP: Thc metal projection at the bottom of a scupper for the
purpose of keeping the watcr from the scupper clear of the ship's side

SEA COCK: A cock in a pipe conn¢cted to the sea; a vessel may be
floodecd by opening the sea cocks.

STANCHIONS: Wooden or metal uprights used as supports, ‘
VENTILATOR COWL: The swivelled opening at the top of a wventilator, _
VENTILATOR: A wooden or metal pipe used to supply or to exhaust air,

Waterway: The gutter at the sides of a ship's deck to carry off
water through thc scuppers,

WINDSAIL: A canvas trunk spread to admit air below decks,
CROW!S-NEST: The platform on the mast for the lookout,

FANTAIL: The part of the stern of a vessel cxtending abaft the stern-
post.

FORECASTLE: The upper deck forward of the foremast, _
PORE PEAK: The part of the vessel below decks at the stem,
HiRAD: The ship's water closct,

MAGAZINE: The spacc provided for the stowage of cxplosives.
SHAFT ALIEY: Thc tunncls over thc shafts,

SHELLROOM: The spacc provided for the stowags of shell.

STERN: The after part of the vesscl,




UP $XE: The enclosed trui% conqechiic g no’les or 3

grceun of dailers
to the smoke stack.

.

DISPLACEMENT: The weight of the water displaced by a vesscl.
FLUSH DECK: A continuous uppecr dock,

iREEgOARD: The distance from the waterline to thc raii or covering
oard,

HAND HOLE: A small hole in shell plating Tor access by hand tools,
KETTLE-BOTTOMED: Heving a flat floor.

LICHTENING HOIE: A hole cut into shell plating in order to lighten
the plate,

LIMBER HOLE: A hole cut in the framing ncar the keclson to allow
water to flow fore-and-aft.

PLIMSOLL MARI: The circle with a horizontal line painted on the out-
side of some merchant vessels.

TUMBLE HOME: The inclination inboard of a vessel's sides,

WATERLINE: The line painted on the sidc of o vesscl at the water's
edge to indicate the proper trim,

DRAINAGE: The system of pipes and pumps instolled on board ship to
expel water,

FIRE MAIN: The large pip¢ running fore-and-aft underncath the protec-
tive deck for distributing water to the fire-plugs,

FLUSHING MAIN: The large pipe running fore-and-aft underncath the
second deck for distributing flushing wgter,

MACAZINE FLOODING SYSTEM: The salt-water system for flooding magazines
SE/L SUCTION: 4 connection in the shipt's sidc to the sea,

SECONDARY DRAIN: A drain smaller than the main draln and capable of
removing small quantities of water by connection to pumps.,

HAWSER: A large rope used for heavy work; such as towing.

HZAVING LINE: A small line secured to a hawser and thrown to an
aporoaching vessel or to a dook, for o messenger.

HOGGING LINE: A chain bent to the dip rope and secourcd to a collision
matg for hauling thc mat under the side of the vessel.

JACOB!S ILADDER: A lcddor of rope with wooden steps used over the
side and gloft,

FAXE: (1) A circle of a coll of rope; the colls overlap and the rope
is c¢lear for running, (2) To fake down is to coil down a rope. ‘

FPLEET: To shift from place to place, e.g.; to fleocth forward'on a
boat-fall; speecifically to draw the blocks of a tackle apart.

FIEMISH DOWN: To coil flat down on deck, each fake outside of the
other, beginning in the middlc and all close together,

GEAR: The general namc for ropcs, blocks and tackles of spars or sails,

IRISH PENNANT: An untidy loosec end of a rope or artiela,




IESSEI\TGER: A ligl:.ﬁ li-l(: us.-g i » R XY x 8 A Y AL P bt 3
in old sailing ships, & Line Fsd4 e bas Cgosteda e a8L5380 4 230 log
in the chain, &

REEVE: T9o pass the end of a ropc througn oay lead Such as a sheave or
fair-leed,

SINGLEd?PL To come up aouclc lines so chat only single ports remein
secured.,

VEER: To slack off and allow ts run out; said of a change of dircc-
tion of wind with the sun,

TIRE ROPE CLIPS: Clamps for hglding two parts of wire tbgether.
BREECE: The bottom cf u block,

BRUSHING: The bearing of the sheave of a bleck on the pin.
CHEEXS: The sides of a block.

00K: The curved motal pieéce fitted at the top of an upper block and
used for hooking the block.

PIN: The metal axle of a bloek upon which the sheave revolves,

SCORE: The groove cut in the sides of a block to take the rope or
wire strap; blocks are now usually strapped with irom,

SHEAVE: The wheel of a block over which the fall of the block reeves,
SHELL: The casing of a block within which the sheave revolves,

STRAP: L rope, wire or iron binding encircling a block and with a
thimble seized into it for toking n hook.

SWALLOW: The larger opening in o block above br below thc sheave
through which the fall leads.

TIINBLE: A wire or mctal ring at the top of an upper block into which
the hock securcs,

DOURLE RILOCK: A block with two sheaves, .
FOUR-FOILD BLOCK: A block with four sheaves.
STINGIE BLOCK: A block with a single sheuave,
TREBLE-FOID BLOCK: A block with three sheavcs,

SNATCH BLOCK: A single block siffcd so that the shell or hook hinges
so that the bight of - rove may bc passed through it.

FOUR-FOID PURCHASE: 4 tackle with two four-fold blocks--power = 8,
STNGIE WHIP: A tackle with o single stotionary block--power = 1,
TWO-FOLD PURCHASE: 4 tackle wit@ two double blocks--power = kL,
RENDER: To pass through frcely. :
STANDING BART: That part of the fall of o tackle which is mode fast,

TWO BLOCKS: When the two blocks of a tacklc have been drpwn s close
together as possible,

UP BEHIND: An order %o ccase pulling and slack up roundly sc that the
gear mey be belayed.

VERER AND HAUL: To slac¢k up and haul awey altornately,
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DRISTEE. Dy § Beod lesd of from 14 to 20 pousds dooprsd over she side
whch at aiicho™ Lo glve natieco it the vegsel dornes.

HAND Lk A lund of feaw 7 3 14 potesis vsed witis the hand Ivsd line
For nscortainine thic dcpbi of wutor ix enteriug or leaving port.

HELVE TE Le. D Sho opotntion o toxilay oo conwding wibk the hand locd,

LH.DSGCE T omomda debafled to the ehaips for hoeenviag $le lcad.
BT Taw 1-thoms ui' o leld tiue whileh uxoe morked.,
D Turang the piads of or ozr nerizontally at the £inish of a

LTS TRe.Xx  fa. oPUGl £0 begin pulllie,

GRATKRFL: A madd oneher with four ormims, ueed for dragging purposes,
ORAPPTIMG: TRUN: Some o wrapacl .

Sl ;_hazse-shun suoapoeidl piscee of lyoan or stceel with eyes in the
cnds, closcd by ap ogo-oh: pod gult vodd e nlace by o forelock pin,

e

SHOW: -, ghuort lenghua of chﬂia, usucliy cx 15 fathoms,
-

BUOTEY . 2 "Ttl@al woastdon A ivon timeer o timbers projcecting above
tie acck cnd vsed 1OHr ;wnrhg:guuu

ST IN: The vorticel Hrrral zitucted o the forarastlce and geored
to tne windlass, :

CHAIN HOOLZ: ILong motal hooks usod in hondiing chain enble.

WILDCAT: A sprocket whecl on the windlnss for takins 13¢ links o1 a
chain cable.

WIMNCH: An engine gecured on deck ~nd fittcd with drums or gypseys
driven on a horizoental axle,

WINDLASS: An anchor engine used for heaving in the chain cablc and
anchor,

CONE HOME:. Said of an anchor whcon it drags toward the ship in heaving
in,

DRAGGING ANCHOR: To haul the anchor clong the bottomn when it fails
to hold.

FOUL ANCEQR: S~id <f an rochor ier the ccble is twistod about it,

'FOUR L.iisies  Sudid 34 Bl Muwed whon moore@ and the chain doces not
Jond cluar of tht other eh.idn,

HBAVE = oo houl 0.
HL/VE ROUND: To rovelve whe crum of 2 capatan, wineh or windluss,

HELVE CHORT: To heove ia wuntil the vessel is »mding nearly over hor
anchcr,

SHORT STAY

when the ancecr s neorly undor tac hawse holo,



NAVY DEPAATIENT

NAVAL SALVAGE TRAINIIG SCHOOL
PIZR 88 = HCRTH RIVER
i« YORK CITY, H.Y.

ML ORAIDUL]
To: All concerncd,
Subjects Salvage Divers, Gualifications of and additional

conpencation of .

References (2) Duiicd 1tr PRw5/494(103)R:JLA of 18 Fobu1943 as
published in Havy Departient Sulletin (Re429) of
1 liarch 1943,
() BuPers Kanual, Part D, Chapter 5, Para De=5326,
(¢) BuPers lanual, Part D, Chapter 5, Para De5327,

1, References (a), (b), and (e), which contain information relae
tive to salvage divers are quotcd herevith for the information of all concerned:
Reference (a):

"From: The Chief of the Burcau of liedicine and Surgery,

Tos All Ships and Stations, P2-8/594 (103
R:JLA

Subjectt Dlmf\b, s&lLV“GL' P}WSical Fcb. 18’ 1943-.

Qualifications for.

Referencess (a) BuFcrs Fanual drt, De5327 (1).
(b) ianual of lied.Decpt,,Chaps 1llyParagraph 1536,

h 8 The Seerctary of the llavy has approved physical qualifica=
tions for the rating "Diver, Salvaie" vhich have becn included
in reforence (a) by an approved rodification.

2 For the duration of the prcsent var candidatcs for "Divers,
Salvage," shall meet the requircments of refercnce (b) oxcept as
follovig!

(a) (1) Syphilis~ history is not disqualifying if there has
becn adcquate treatment and no signs of activity or organic
involvencnt are discovercd,

(b) Agc= not over A0 yoars unless the aprlicant was omployed
in civilian lifc as a diver at tho time of enlistmont, 1In
candidatos over 40 years of age the oxaminer should carce
fully considcr the general physical fitncss of the individ-
ual in relation to his oxpcricnce as a diver,

(c) Welght= moderatc cxecss over standards is not disqualify-
ing unlcss due to cbesity.

(@) Visione not less than 12/20 binccular vision vithout
lcnsess \

— &Y

N




(e) Defective color -ercetion in not tisqualifying,

(h) Breath holdinge Candidoien stovld be capable of noldiag
the breath after {vll expiration aid ineiration for a per=
iod of 30 sccondss

(i) Respirntory sycteme Deviation of bie nascl sepba is not
disqualifying provided there is adequate veutilation,

(J) Cardiovascular systen= (1) Condid-tes vith moderate
hardening of the eriphoral vessels nay Le accepbed uro-
vided taere is wo uvidence of srteriosclerotic changes in
the retinal vescels, Liood presowe should le cormoasurale
ulta age oud budla of the individuwal. I gonercl systolic
pressurc of 15C or more or diastolic sressure of 95 or more
is disqualifidog,

(2) Cireuiotory cfvieiency tcvte Hot wecuirad,

(n) Tecth= Shall mect the reculivercuts for enlistiient in the
U .EJ . I:E}.V&.L :L;‘-‘SC}.‘VE.

R(.&-J. Tc I‘cll--i.lil‘:':l

WAVY UuPalel dudy DLlaard,. Lui'ed,
kiaren 1, 1943 im0

feference !p)
"=5326, Permungat and Tenocary additions to Cay.

(3) An enlisted fan, vio de desijac, ed o mnater diver, a diver,
first class, « salve c diver, or a diver, ceeond cless, in accorde
ance vith article U=5327, chall rcceive pay, in addition to the
pay and allovancecr of his reting cid pervice, in accordance uith
the act approvea awust 4, 1942, as Jollio:s:
(a) Lastor diver, .20 per ronth as lon, aec designated as
such aad deteiled or a.signced to the duty of diviugs
plus 5 couts per foot of toal denth for dives over 120
feot, or cquivalent rrecsurc, but not to excced L10 por
rmonth; plus L5 per hour or [racticn therecof rhile enploy=
cd in diving in actual salva e onerations in desthe over
90 feet,
(b) Divers, first clasg, L15 por moath as long as designated
‘as such and detailed or assgigocd to the cduty of cdiving;
plug 5 cents per foot of total deoth for éives over 120
foet, or equivalent pressure, but not to cizcecd 15 per
nonth; plus 5 per hour for each hour or fruction therce
of vhile cnployed in diving in actual salvaye operations
in depth over 90 feet,
(e) Calvage 12 per amontlr as long ac des
deteiled or assigncé to th? guty of divi
2

Lasved as such and

i
ng; plus 5 cente
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per foot of total depti for dives over 120 feet, in
euergeneies vhen perrdtted by scnior ofiicer prccent as
provided for in article D=5327(G) but not to cxeceed 1518
per monthy plus 5 per hour for cach lwur or fraction
thereof 'mllc cvnlo*rf,d in aetual gnlvaze operetions in
depths over 0 feet in emer;cneles as provided for in
Article D-J397( 9 5
(@) Divers, socond class, 1,10 per month as lon; as desiguated
as sucn and detailed to the duty of diving; plus 5 cents
per foot of total depth for dives over 120 feet, in
crersencics vhen ern¢ttcu by the seudor oflficer prescnt
as provided for in article D-5372(u) but not to excced
220 per woath; plus 5 per hovr for each hour or fraction
thereof vhilc eiployed in actuwal salvage oserationg in
depting over 90 fect dn caergencics as provided Cor in
article D=5327(6), This cxtra pay vill acerue to divers,
second class, only vhen regularly attached to a ship or
gtation to vhich divers, sccond class, are aivtiorized
by Purceu circular letter, The number of sueh divers,
sccond class, drgrin;, this extra vay must not excced the
nunber of divers, sccoind clase, avtiorized for the sarti-
cular sidp or stotion, Divers, secoid class, vhile exploy=
ed in diviag in actual salva c operations in depths over
90 feot in energecncies will rececive :5 en hour or fraction
theveof while sgo enployed, vithout anplication of the
above regtrictions,
() The folloving ien shall reecive oxtra compensation for
diving cduty at the rate of ,30 ner month:

(1) vivere, eny clase, assizned to duty with the

Experdnentel Diving Unit, Hevy Yard, washington,

D.C, In additlion, these cCivers vill reccive 5

an hovr for ecacit hour or frzetion thierecofl

while employed in divin; in actual selva;c

opcrﬁtions in depths over €0 focte This come

pensction vrovided by sub arasrashs (a), (b), (e)

and (a) above.

(2) Enlisted men assigned to the duty of diving in

connceticn it the suhLar;uo cocanc training

tanks at the subierine bosca, hicu Lon001, Conn,

and Pearl haLJOf, Telley not to ciicced 10 iien

at ecell of the auovb cscae training tanls,
(f) In accorcance vith the act apuroved dugust 4, 1942,
ancuding the agets a£ roved April 9, 1928, aud January
16, 1936, enligted nen decignoted as divers, aay class,
enployed as divers in actual salvajsc or repe. ir ouero=
tion in deoths of less than 90 fcel uaen the Officer in
Char;e of the salvage or repair opcration shall find
thot extreordinary hazcrdous conditions exist, shall, in
addition to the forcgoing, rcceive the sum of 5 peor
hour for cach howr or fruction thercol so o ‘:lo‘,ed.
wxtraordinary hazordous couditvions shall be docued to
exist vhens

(3)

] .
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(1) Dives are made inside a sunken vessel,
(2) Dives are made alougside e wreck where a ju:ied
plating, dcbris, or othor wreckape may tend to
cut the hose lines or to tear the diver's dress,
(3) Dives are made iu the open sea under adverue
weather conditions or in the nwrewnence of a heavy
ground svell, or sirong undercurrcntis.
(4) Dives are made in wuaters exposcd to imminent
cremy atlack.
(5) live explosives are handled under vater,
(g) In other conditions considercd by the Officer in Charge
as ecually hagzerdois as those mentioned above ; the
fzcts shall be presentcd to the Burcou of Naval Fersone
nel for delerminction in each cauc.!

ieference (c)
"e5327. wualificatlons For Divers,

(1) wualified divers are divided into four classes:
(a) Mzster divers,
(b) Divers, first class. :
(cg Salvaze divers.
(d) Divers, second claas,
(2) imster aivers arc the most coimpetent leading divers, They will
be degignated Mmaster divers" by the burcau, Any diver, first
class, may be recoimendcd by his commancing officer to the Bureau
for the designation of "magteor diver" whows
a) Has served at least one ycur with the designation of
WDiver, first closs.
(b) lects the following requircnentgew
(1) Hos cuslifications of diver, first cluss,
(2) avercges 3.5 in efficiency in diving and as leuder
of men during the preccdliug year,
(3) Is able, while on the bottom, to direct to or more
divers in their tacks,
(%) Is able to tuke cherge of a diving operation in an
efficiont manncr,
(5) Understunds ell types of alr compressors hubdlavily
used in diving opcrotions,
(6) Hag knowlcd;c of what e ship fitted for coi.resscd
air diving ooer: tions shoude carry, anc hes a prace
tical knovlcupge of the air systen,
(7) Understends the prineiplcs of Doyle's, Churlesls
and Dolton's laws and the theory of saturction and
deseturation of the body bluids and tissucs,
(8) Undercteuds the diifercnt forms of coisson disease
and tecotnents reouired and the conditions under
vhich oxyscn moising occurs,
(¢) Las a thorough knovledse of the effects of such
colscious sasses as Day be cincountersd in diving
upoir thie resirstory system, and be feriliar with
apvroved methods of treutuicind,

(4.)
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(10) Underctands the verious factors vhich contribute to
the coentraction and severity of caiscon digease,
and forn the basic principles of dececomprecsion laid
down in the Diving llanual is ablec to devise the
proper reconpression and decoupression tables for
the treatment of calgson discacc,
(11) Be recomnended by the faculty of the decpessea divers!t
school, Mavy Yard, liashington, D.C., for naster
diver designation, :
(3) Divere, first claes, will be tralned, qualifiedy and desig=
nated at the decpe=sca diving school, Navy Yard, WASLIuGTCil, D.C.
Ho man will be placed ia tralning for diver, first clauss, at any
other place without prior autliority of tho Burcau, 4 diver, first
class, mugt have the folloving guzlifications:
u) Gualifications of a salvere diver,
b) lust have comple ted satisfactorily the coursge at the
decp=sea diving school at uaeghington,D.C.
(e) Be able to vithstand pressures equal to 200 feet of
wator.
(d) Ee able to dive and accomplish vork at dopths of 150
fect of watcr,
(0; Be ablc to use hand and power tools under vatere
(f) Be able to operate under vatcr the gas and clectric
undervuater cutting torches,
(g) Understand in deteil the operation and care of the
machinery and apparatus rcquired for undervater
cutting,
(h) Ee able to compute the pressures of gases required to
satisfactorily operate the gas undervater cutting
torch at various depths,
(i) Know the dangers that arc associated with the use of
such garnce,
(3) Kno. undorvater scaranship and how to sling and lift
heovy weights,
(k) Know how to wash and rceve lincg and to svieep wires
and chains under gubnierged objectse
(1) Fe able to enter a vesscl with discrimination as to
ability to get out; but only supervicing officers will
plan and deccide on this,
(m) Know how to makc air conncctions to diifercnt types of
gubnarincs,
(n) Know hou to ventilate compartments of subtnerged vessels
and make then habitakle,
(@) Be cble to recognize the synptoms of caisson discace,
(4) Salvare divorg may oe trained, qualified and designated on
bourd any naval vessel or any navel statlon having the proper
equipment and coupetent officer personnel for cificicnt and safe
instruction, They sholl have the sarc qualifications as divers,
sccond class, and in addition the follouings
(2) iust have denonstrated mechanical ability,
(b) lust know hou to use pneunatic and hand tools under
vater »
(5)
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(c) iwust kno how to use the oxygen=hycrogen torch and
oxypene=cleetric toreh under woter,
(d) just be proficient in performing underveter work such
as toking mcasurcments, making templates, making and
fitting patches, using cewment, shoring usin: the oxe-
cavating nozzle, etc,
(e) Xnow how to meintein end operate calvase pumps, air
cornressors, winches, jacks, beach zear assciblies and
skyline assemklics,
(f) Understand in gencral the selvasing of vessels and know
how to dnstall tiic necessury pumos and air COmMpressors,
and to luy the necessary beech geur for hauling off
stronded vessgels,
(5) Divers, second class, may be traincd, qualified, ond desige
hated on bourd any naval vessel or et any navel stotion having the
proper equipment and competent officer persounel for efficient and
sufe instruction, Divers, second class, will not be designated in
cxcess of the number of divers, second cluss, autiorized by the
Lurcau by circular lelter for the purticular ship or station, The
qualificetions for divers, second class, arce
(a) Be physically qualificd in accordance with the Nanual
of the licdical Depvartment,
(b) Understend the carc, preservation, and use of all
equipment, such as vumps, hose, helmets, suits, ctce
{c) Know ho. to test out, repair, and adjust all equipment,
such as hove, pumps, dresses, helmots, breastplotes,
velves,ete., and deteriine uhether they are safe for
US€,
(d) Underst.nd the use of and be able to use storage come-
pressed alr and eir supplied from noer driven air
CONBPTELS0rS,
(e) e alert in drcssing and tending a diver,
(£) Kuov the diving sipnals thoroughly,
(z) Ee therouphly familiar with the theory and practice of
decompresnion and have a deleiled knovluépre of the dee
compressicn teble and hov to use it,
Understond resuscitotion and first aid.
(i) Bc familice with the contents of viving lonual.
(j) Hawe knowludse of the physics of diving.
(k) Know the mothods employed in recovering objects from
the bottom and the precautions to be used in the re=-
coverdng of w charjed air flusk and a torpedo,
(1) Know how and vhen to use the recoupression churber,
(m) Ee able to ecuip « bost for diving.
(n) Be cble to anchor a diving boat in wind and tide,
(o) De able to perform work at fifty feet for & period of
1 hour. (This to constitute the qualifying dive§
(Opportunity should be given for diving at denths up
to 150 feets This quulification to be mude by actual
dives in veter, vhen operating conditionz ncrait, The
Meximum depth for which qualificd wdll be entered ia
*  the man's service record,) ©)




(p) Be able to estimate an undervater situation and give
intellizent description of the same,

(q) Be ablc to carc for and opcrate the Navy standerd oxye
?cn breathing apporatug.

r) Be able to ascist a civer, first closs, in depths up
to 90 feet.

(6) Only mastor divers and divers, first class, will be periitted
to dive at depths greator “shan 150 fect. Salvage divers and die
vers, secoad class. ill oot dive Leyond the devth for which
qualiried, as stated in Thoir servicc rsecrdas, excent for qualie
fication purpnseg, Ir zncoegoncies, the senior officer presont
shail Lo the juauo of « devintich of the above.

(7, In the soleotiov and teatning of aci for divers. Connanding
OfYicers and exondning Loands shall be pudded strictly by the
Havy licgulations, tbe Diving .cnual, the .onual of the iedical
Departnont, and current iastructions,

85 ilo man shall be alloved to dive vatil he has been iven the
physical cxanination outliaed in the licnvwal of the ledical Denarte
nent,

(9) All diving opcrations shall bo wdor the nersonsl direction of
a qualified ofidicer, vho shell maintedn a cloce contact vith the
nedical officer in order to elimivate accidents,

(10) Unloss svecific suthority is obtained in advance from the
Burcou to cintinue hig designntdon, the desigiation of any master
diver or diver, first class, will lapse upon the xpiration of
6 ionths from dote of last cualification, if during these G months
he hes not made Jour dives in ater, dach dive to a depth of not
lens than 150 feel, ui'd reuain under uator, from the surface to
the begioning of the ascent, as follows:

Tine Under later, From
Depth In TFeet Surfece To Beginning of
qgcent = I L

ISOtOlGSO..O.lth.I..lo..!.tls
168 t0250¢ ¢ 9 9 o o 6 6 0 0 0000 veoase e e l0

If the designation ghould lapse, an cniry to this cficet vill be
made in the service record, 4man vhose dugignation has so lapsed
shall not be permiticd Vo dive ajain antil requalificd, exccept for
recualification or in enevgoncies, of whiech the.cealor officer
present shall te the jud.e. This reqgaalilication gy bLe iiade atb
the necrest ship or clution which is oyulpped vith personncl and
equiprent to scfcly conduct same ia cocordaince with cubparagraph
(3), provided that tie ceaiznotion nes not lapsed continuously for
morc than onc year, If for noro thai one year, peridicscion to re=
cualily rust be obtaincd from the iurcau vhich will deuipnaie the
place vhere requalification will be macoe,

o pan shall be designaied a nastor diver cxeept ty the hureau.
Ho nan shall Le redesignuted a diver. first cluss, except by the
Durcau or the deopesea diviag sciool, washington, D, G,

(i1) The designation of any salvepe dlvor, or diver, sccond class,
vill lepse upon the expiration of six ionths from the date of last
wwalification, if duriag these ?i? months, he has not madc four
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dives in vater to the depth of gt lcaet 50 ftet aid recained undor
vater fron the tine of loeving Yo suriace to the Legiuning of the
ascent, 45 winutcs, If desigunation chould la.uce, an catry to this
ecf'ect will e made in the scrvice record, A wan vhosc desdpnation
has so lapsed shall not Le perrdticd to dive azzin unitil requealie
ficd, eicept for rcqualificetion or in cmeorgcacies, of vhich the
gsenior officer wrcscnt shall jud ce Such uen nigy be redesipnoted
salva e divers, or divers, second class, by o shiy or station if
roqualified in accordcncc 'Ath porajraphs (L) and (5) respectively,
(12) Dives nade in actual selvase opcrotions will count for re=
taining designetion, provided.the divee mect the characteristics
dereribed in perarrachs (1C) =nd (11).

Wiere a diver is hgbituclly encloycd in wolonged salvase onora=
tlone in iiiich the deptiie cre lese than tiose recuired in subpoarae
grephs (9) and (1C), speciul rccouendatlona »ill jc congidered by
the Furcau to count same lor retaining Cesignations,

(13) Tntry of designetion or redesignation and dates thereof for
ell divers sill be rade in the service rceord at the tiro, and a
corresponding notetion shall be wade on the roverse of tlic dise
char.e certilicate.

(14) The designation of salvn, e éiver and diver, sccoad class, 1oy
be revolicd by colvauding ofiiccers, Commandiug officers nay re=-
coumicnd to the Zurecau the revocation of the desipnationg of nagtor
diver aud civer, first class, giviuZ recsons.

(15) Each ghip or stetion allo. «d divers (amy elass) :4ll fortord
a revort to tie Iireau in duplicute, on tihe firsi day of each
quarter, using Form L.l .P. 629, conteining the folloving inforige

2) Home in full.
(b) Zating,
(e) Class of diver.
(d; Date desijsted or last redosiginted,.

Detes of qualifring dives sade during wrecedin; guarter,
(If none, iudicate doteo of last qualif dng dive).

(£) igscinwi depth in feot of clves,

A sindlar revort, quarierl;, is required Zron ships aand stations
hevicg master or first class divers on bourd, in cages wherc no
actual allovance of divers is auvthorizedl"

(8)
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