


FOR OFFICTAL USE ONLY

0502-LP-190-0650



Table of

CONTENTS
Changesand corrections . . ... ... . .. .. i ittt ittt it iataanassss s tanaansrans v
Forewordtothereader, ... ... ... .. . ¢ ittt ittt it i s s asar st aaaaaannsnnna vii
Introduction . . ... .. i i i i s i i r it e s a s e e ix
Hist oty Of LD . o i h it r ittt sttt s n s atansanananssnonsonsssssesssnanansssnasaserssnss X
History of BEAL . .. ..o h ittt ittt it ittt sttt s asaaasasaasssnssansnsratasassasetsansnsnss xiv
1. Boats. .. ...vvvuerannarncnnsnnssncnnstanaans C e eeeeeee e ias e e et I-1
2, Communications. .. ....iuovninrnr it isrssaasaransersnrsrratasnmasnrsssstsasnnansss II-1
T 1 III-1
L T Canae e ar e Iv-1
6. Demolitions . ........... S T T T T T V-1
R 13- . e e e taas e e Vi1
7. Intelligence. ............ccuu... et ere et e e A e e VII-1
B, Map and CompaBs. . .. .. .. ..uternienr st tasnsnnsanasssnsnsasasssssnsscnnsnnnss VIII-1
B, Parachute O perations . . o i i ittt i iiin ittt i s it it it ta ettt aaae e e IX-1
L | X-1
11. Swimmer Delivery Vehicles ... ..ottt ittt e et i tnannssss s aaannssa Xl-1
12, WeBpoms. . ... ottt ittt cancncannassnsnnnnaa fe e st e e XII-1
13. Miscellaneous Operationsand Techniques .. ... ......cvtrririr it it enrssnneanansas XIII-1
Appendix I - Selected Weights and Measurements. . . ... ..., .triiitinirenerrrranearsanseas 1
Appendix IT - Techniques of INetructing . . ..ot ittt it n e e r e s s s s st tssssnasossssanassnannsas 1
Appendix III - Application and Qualifications for UDT/SEAL . ......o i it iiiiieirrr tavenrnnnesnn 2
Appendix IV - Seabag Checklist ...............c0vviinnnenn. e raeearer e s 3
Appendix V - Warbag Checklist. . .. .................... Ce e e e et aeaar e aa et ans 3
Appendix VI - UDT/SEAL Requalifications . .. ....... ... .. 0vrrrrriritnsnarrnnsarsranransans 3
Appendix VI - References . .. ... ui ittt ittt inn e nnnmnannssssanasaassssaassansnssnnss,s 4
Appendix VIII - Diving Tables. . ........ e e aeeea et e e C e 9
T ver s 2D

5 1 30



SPECIAL NOTE

A publication is of value insofar as it is maintained current and
informative. The Special Warfare Training Handbook must reflect

all new developments and current procedures in the Special Warfare
field.

All individuals and activities engaged in Special Warfare are

authorized and requested to submit constructive criticism and
improvement of the menual direct to the

Chief of Naval Technical Training (N438)
Naval Air Station Memphis (75)
Millington, Tenn. 38054

Racord of Changes NAVEDTRA 38013

Change No. Date of Change Date Entered By Whom Entered




Tha purposss of the Naval Bpacial Warfare Training Bandbock are:

To provide under cne cover, o resdy rafaresce on matters of importance ko masbars of Underwater
Dymiolition Teams.

To provide information halpful to members of SEAL Teams, sepacially with tegspict to bapic
tachofques amd squipmant.

To asrva ad & taxtbook rssource for inseroetors conducting Basi: Underwater Demolicfion/SEAl Tedm
training (BUD/8), in conjunction with tha U. B. Wavy Diving Manual (MAVEHIPS 23%0-503), Damolicion
Materisle (NAVMEFS OF 2112}, and supplemsntiry bandouts as Becessary.

To provids guidance for members of scaffs Tesponsible for the employmant of UDT's, an wall sa any
other persond incerssted in UDT's, and ctheir role within the Mawal #pacial warfare communicy.

foreword

to thhe reader

The Training Handbook is mot inesndsd ko replace or supsrasds specific rescursss such as listed
tbove and in Appandix VII, but rathar to supplemsnt thew snd tie together ussful informstion
ralavane eo UDT/SRAL opavations.

k. 4. MAERETON
1 Japaary 1974
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introduaction

Trom the sarliget atages of prapicacion for
an amphibioua landing, seversal wilitavry organi-
pations are Tequired to obtain ilatelligmes in-
formation on cha propoasd landing arvea. Homnrver,
during tha final days acd hours preceding cha
landing, two gpecin]lised orgenizstions acs ca=
quiced to perform a pre-landing recommaissance
and othat calated taaket Macine Reconnalpsance
Tnita apd Undevwater Dewclition Teawmse, -Tha
apacific miseions of theas crgenizaticns ara
outlined in the following pacagrsphe:

HMarives Racommiisganes Units. Macics Recon-
naisgance Unite nre divided Into two CYPM
The Force Reconniispince Company {(Force Racom)},
and Batealion Reconnalspames Company (Battaliom
Racon). Both Force 4nd Battilion Bgcony arps
copkad with reconneisssnea of tha landing area,
ind tarwinal halicoptar guidsnce. Howevar, Fores
Racor, Tasws aTe introduced clandastinaly inteo
the landing ares prior fo He-Hour, or prior to
D-Day. Cpacating Iin four-man teams, thay pro-
vids intalligesce laforwation divectly to Land-
ing Forca Cossandar, Baceslion Recon, following
Force Recon anhora, may ba introduzed batfors,
or afear A-Hour, Oparating as platoons or com=
panias, Battalions Recon gathets integlligemce in-
formation for its own particular Battalion or
srallar task ovganizacion, and relige extensive-
ly upom halicoptars and light motor vehiclaas for
wmobiliEy,

Force Bacon pacsonoml nrs trained as surface
and Bgli-Containgd Undarwiter Brasithing AppaTitus
(BCUBA) owimmara, inflatable boat handlers, acd
pacachutists. Battelion Bacon personnal are trailnaed
iy purface swissgry ind inflatablyg boit handlers,
dnd & limited fusber dve crdinad 48 BCUBA awlemnaii.
Ganarally, both Feorce and Bactalion Recon pecsconsl
cenduct reconndispancs landward from thy wiesc's
adga.

oF LUDE 12 the reccamaissence snd claatance o
atlon & # tha recoonaissance and clsarance of
the wrea from the 6% fathom curve (21 fest of depth)
Eo ths high wtsr wirk on 4 prospactive linding bsach.
"Claacance™ gould lncluds the resoval of man-made or
natursl obatacles, which must by remcved ta facili-
Eate tha movemet of landing ind supply craft ta the
baachas. Additional primiry tisks includs channal
location, sarking and improvemant; esssulc wavae guil-
dance; and gachariog of baach intslligsnce for CATF.
Additional (secondary) capabilitiss include; minae
clearance to the 10 fathom curve; landing and re-
covary of agasets and guarrillas; end harbor or river
panatration for tha purpcss of damclition atticks
againet ships or harbor fnatallations.

UDT parpcnnsl arve qualified parschutiste and
BCUBA divara,; spd tubbar boat hendlars. Thay ara
elpo tralpned in tha Iollowing delivery and ratrisaval
tachniquan

(1) High Spead Furfacs Craft
{2} Low Flying Helicopters
{1) Aubmirine

(4) Trarachuta

(5) Overland

¥While UDT normally doas not procasd landward
from the high sater sérk, it doss pompans & limiced
capability Por panstration inte the incarland for the
patposs of secoansiamnknce of demolicion raide. If
requirsd oparations in tha hiacarland axcesd the capa=
bilicy of UDT to support tham, ctha: slsmmts of the
Haval Ppecial Warfars community may be provided,
smath &a SEAL Teams. They are squippsd to conduct
thass aspacts of Spacilal Warfare, plus intslligenca
callaction, Infiltvacion/mxfilevation of agente, and
othar forms of clandaatine cparvationa. Thay aleso
have accens ¢©o & wide variaty of rasources to support
them in Maval Bpacial Marfars missioos.

A UDT is composad of 15 officers and 100 an=
listad men, divided into & opsrating platooos and &
headquartare platoon. A team Is capable of opsrating
elther as an Integral team or as datachad alesancs.

A VDT is also divided intc depaccmsnta to facilitats
tasm oparations and adwiniptrative requiressnts.
Thie organization is dalidsitnd ag Follows:

H DTG |
—{_comaicaTIoN
- TRTNG |
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HISTORY

THE UNDERWATER DEMOLITION TEAM

This brief sumsary outlines the history, mis-
tion, and current progress of Underwatar Demolition
Teamg agslgoed to the Atlantic and Pacific Amphib-
icuis Forces.

For centuries, wen have discussed the possi-
bility of uaing swimmers for purposes of war. In
tha sarly months of World Har II, the possibilicy
becams s rsalicy when Italian divers, plloting
submersible "chariots”, bagin to damage and sink
allind Mgditercansan shipping almost st will, In
dus tima, English, Japainssas, German 4nd Rupsian
naviea bagen smaploying similar emceics.

On Hovembar 10, 1942, the Unitsd Btatas ba-
cama painfully awars of the nead for combat swim-
mers. On that day, during tha amphibious Iinvasion
of the Japanese-held island of Tarawa, tragedy
struck. A submarged rasf caused the Maring-laden
landing craft to stop far off whors, foreing thair
gcoupantd o wade several hundrad yarde to the
baach. To the heavily-laden invaders submerged
depressions and holas became ay lathal as anamy
bulletse. Hundreds drowmad.

I provide batter pre-ssssult hydrographie
information, snd to demolish beach cbataclas, Mavy
Combat Dygmolition Units ware Eormed.

Tha firpt Mavy Combat Demolition Unit par=
sonngl werd githared from Mawvy Construccion Bat-

talicne and Havy /Marine Scout and Raidar Voluntesrs.

All ware in rugged physical condition and had pra=-
vicus swimming sxparisnce. They cams togsthar ac
Fort Flerca, Florida, in the sarly sumner of 1943,

An intensive physical treining program waas
devised. spparsntly based on the thaory that o man
ia capable of about 10 times 48 much physical out-
put as im usually thought.

Damclicion work was emphasgizad snd noenpa-
stricted. Mathods were devalopad for demolighiog
ths type chetacles sxpectad at Normandy. Grueling
nighttime problams conductsd in the snaks and slli-
gator infasted swamps of Florida produced a spaci-
asn of man who was at howsa with mud., exhausasion.
watar, and hostile beings human or ctharwiase.

The graduates of tha schaol wers organizad
into samall 6-man Mavy Combat Demolition Unics,
and a large numbar ware sant to England to jeln
the large inveding force In the wintar of 1544,
Ho ons thars knew sxactly what thay wars or what
t9 do with them. Only after many weske of baing
shipped around to various stations and being used
merely for watchas and guard ducy wars thay final-
1y able to sattle down for training and invasicn
cehaarsals. Additfonal men wers pickad up from
othar commands to swall the unics, and though pra-
vicualy untrained, thais men weare ficted into the
oix man and ona cfficer unita.

Theaua man wers ocur original ancestors and no
imcunt of honor bastowsd upon them will be excessiva;
thay will alvays hava & place fa the rank of history's
gallants.

The atory of the Amarican bsaches st Normandy,
Ucah and Omaha has besn recordad in dateil and is
available io many sourcas.

The Navy Combat Demolition Unit wen did not
anticipace any swimming, for the clearancs was to
b conducted at low tide. They wors impragnatad,
hooded, canvas fire fighting suite, with £iald shoas
aod long etockings, also impragnated. A protective
mask coverad ths bare parts of the face; this garb
wad in anticipation of a spray of mustard ges.

The invasion force weas wet and sassick afear
the twe day delay on the rough chanosl. As chey
nearsd the bssch, the pralizinary bosbardmsnt was
lifted on stheduls, but the cloudly skise made it
impossibla for planes sccurstaly to hit the soemy
strong poiots.

The Garmans had reserves availabla st Omaha and
immadistaly replaced lossas at bombardsd bunkaers.
As tha boats nearsd tha beach the soamy Fics began
to fall. Within minutes the water way lictared with
dabris and wracked craft, and miny demclition unita
wars wipsd out altogether. An axample of tha discour-
aging losses in this H-Hour period was the fact that
out of some Z0-30 amphibicus tanke which ware ko give
supporting fire, only four wara ssen in acticn. Tha
Demoliticn Men procesded peverchalasss to aat up
chargas st cheir assigned gap spots. Thers Wi no
shaltar on tha wide sand fiald, 2nd the man worked
ag though in & rainsterm; only inatead of rain therse
was shrapogl. The discrganisad acd sfsplaced infan-
Ery ware sssking shalter bahind soms of che charged
obatacles; ther wears tripping over tha datonating
cord linas laid out batwasn obataclas. In four
Plicas howevar, they hesdsd cha purple warning flaras,
and four gateways to France unvelled with tresssdous
trivmphant axplogicos. The Mavy Combat Demolitios
losses at Ucab were 30%, and at Omahs about &0-TOF,
giving an overall average of 41% man lost in the as-
sault,

Tha survivors of thia aignificant day wars
shippsd to the Pacific to form the nucleus of the
great force being formed. Thay had not utilissd
theit swim triining in Burcops but ware not to 40 ao.
Tha lasacns of Hormandy ware appliad to the anphibiocus
problams of the Pacific Island, and tha basic tactics
wars devalopsd that still are the basia for oparas
tional procedurs today,

The concept of tha &-man Mavy Combat Damoliticn
Units was changed to smbrace a structurs of Undae-
watar Demclition Teams, condisting of 100 men and
1] officars, two oF thres of which comprised & unik,
and in turn, ssvearasl of thess unita comprissd aquad-
rone.

Basic training was still conducted at Fort
Plarca, Florida, followsd by aix wesks of advanced
training at Maui, Hawali, wvhich bacims a ataging
Acea of advance opsrations.



The missions becamg standardissd. Thers was ua-
uselly & recoocosaisssnce missiom on the morning or svan-
ing of D-Day mipus Four ([-4) followsd by a demolition
clgirance oo D=1, or on D-Day at dawn pracsding H-Hour,
Undar support from the bosbardwants group's pome and the
air popport's bomby and strafing. tha AFD's (Attack
Fardonwal Dedtrcyers, Destrover Escorkts convected to
fapt woving troop carrisrs}, careying four fastc landing
erafe, would mowve in through the hsavy ships to withis
savaral milas of the basch. Thars thay would lowar
thair boate with tha tesss aboard and wicthdraw, A
saven man rubber boat would be slung along tha port
#lda of sach LCFR. Tha LCPR's would spaed in ko a dis-
tance of 1000 vards from the beach, sigzagging showing
no hsads abovs the gunwhalas excapt chat of ctha officer
and coxpwanin. BEach LCPR would thes turn ita starboacd
sida £o the beach apd commance tha splash ron parallasl
to tha basch. The swimmsrs would slip ovar into tha
rubbar boats oo by oow and, whem signalled, roll into
tha watar on the sssward side of the LCPE. Thus a
whole string of man would ba dropped. Ac that rangs
their tiny bobbing heads wers ummoticesbla from the
basch. On recoonaissance misglons ths swimser would
taka soundings sod Pacord all undgrwater data for his
own chaonel wpon his plastic alatw. Whan the swim to
the shore had bpen complatad, cha swimsera would them
swin back cut to ses and form another line for plckup.
The LCPFE would then maka its tun s bafore, the man
grabbing hold of the emace-loop hald out by & man in
thi ocuttigged cubber boat, and baing swung inte tha
rubber boat by tha somentum of tha spasding boat.

Whan the iIntslligence gatharad frowm the recooniis-
sanca mission had besn consolidaced and disseminatad,
the swimmars would ba cast Into the vatsr as bafors,
to undertaks the demclicion mission. Any heavy squip-
meiit , duch i marksr buoys or demclition packs, would
ba thrown over in ssqusnce with tha swimmears. Man on
the flanks wars asaigned to carty rolls of detonating
cord. (This wes axplosiva cord al vhich a2 datons-
tiom travelad at & spasd of four thousand feat par
ascond}, Thay would secure tha cord at ooe end of tha
basch and unrcll it to the othar end. Meanwhils the
othars would tie chair packs to tha obataclas and then
secura them to the detonacting cord with simple knota.
The interconnecting sainlinss would cthen ba dragged out
o sak. To thess thay would attach alrasdy prapiaced
fuse assamblias, witarproofed and Ffloaced. Whan the
swimmars had withdesawn, the fuse pullars would pull
the lightars upon aigonals from sea, and then swim to
sat for plck-up. The lighter would light tha cime fuss;
this would burn for the amcunt of minuces for whieh it
wap cut and igoite the small blasting cap at the end.
Thw datonating cord taped next to the cap would be det-
ondted In turm; the sxplosion would ba transmitted inte
the basch and around ko all the packs in a fractlon of

& sacond, thus detonating the sntire field in coa large
ahot .

Tha majority of UDT activity cceurrad in the Pacif-
1c Thaatar In zonjunction with the "island hopping™
campaign, which svolved in ctha fairly standardized
tachnique deascribed sbhove. Highly devaloped mathods
sade UDT an effectiva weapon, and from ths Normandy
oparation wntil the end of the war, lossss wers only
about 1%. 28 or 19 Tesms wara now In combat cparations:
Bormeo, Felaliv, Saipan, Tinian, Guam, Lingayan and
Layte Gulfs, Two Jima, and finally Okinawm, At tha

and of the war there were 34 Teama in commission,
about 35 men in all.

In 194, the 34 teams ware combined into 6 large
teamg for purpcsas of demchbilimacion. Thousands of

fine, corel sahoar and facemaaks weara stored In wars-
houses. Tha Tazervists went back home to thairc civil-
inn accupaticos and livea; othsrs wars sant to duties
onn ahips and ataticms aa their individusl rates called
for. Parscnnel for five atiandird teams were Tetnined,
with chires taams in cha Pacific Fisst snd twe in the
Atlantic,

Korea called UDT intc combat again. In Saptamber
1930, UDT tcok part in tha big asphibicus landing at
Inchon, charting tha harbor, Fixing buoye oo abiallow
and pubmerged rocks, cccasionnlly sngaging the anemy
&t closm quartars on his owm Earritory., EKEorsa da-
mapdad incovations and improvisationa for avarybody.
In addition to the primary job of basch recoonaissancs,
UDT respondsd by conducting many night demalition raida
igiinet sopey bridges, Tvallway tunnals, and similar
targats. UDT also proved leviluable as humin ming-
aapars in the rsatricted watars of the Korsan har-
bors and rivears. UDT wmes in &4 lice abredat would
reim through & chanoel attaching time-delay dastrue-
tors to tha mines as they found tham.

Asaiscing UDT THREE at Wonwan brisfly, apd then
reconning tha landing beach at Iwon. UDT ONE shifcad
at the snd of Qctobar to the wast cosdt to tackla the
Job at Chinodmpo. By 17 Hovember 1930 tha 200 miles
of chanoels were clearsd, permitting Team ONE bto maks
its final recoonaissance into tha Chinmampo docks.
Thia donm, & deatichment was combingd with o detach-
mact of the 4let Royal Marines for some hit apd run
strikas aimad at railroad sctivity alomg the north-
sastern coast,

Oo 17 Hovember 1950 the Chiness Comsunists sa-
carad tha conflict, horling their forces across tha
barder from the ssnctuary of Manchuris., BSo began a
new phase 1o the war, which, aftar initlal reversms
For the U. N, troops.was to sattle Into & relitive
atdlemits. The redsploymsnt of U.N. troops featured
amphibious oparstions in reversa. Aftarward the UDTs
wara Lighting a guerrilla war, alternating betwesan
administrativa caconmaissances behind frisndly lines
and guarrilla drops bahind the smexy's licgs. 8 ona
occaslon, however, while Kirvayiag 4 bsiach 150 milge
south of tha front linas, UDT OWE suffecad cisusltigs
from pupposadly frismdly catives. UDT ONHE saw thiud
tours of duty in Korsa during the conflict, rotating
Seatpside betwesn tripe. During one such rotation a
datachmant teck part in a Mavy-Harina recomaissancs
training sxerciss conducted in August and EBsptambar
1952, with $an Hicholas Island and the Knneohs MCAS
sarving ap targets.

Aftar tha signing of the armistice Iin 1953,
peacetimg oparations ware resumed fulletime. On Fabs
runry B, 1954, UDT ONE was radesignatad UDT ELEVEN.
Bafors the team left for o WestPac tour in Septesbar
they returned to Alaska for s July-Saptembar training
session directed agaioet Dutch Hacbor and Kodiak Is-
land. WestPac was tha last timg 5 Full UDT was to
be stationed in the Far Ewst prior to tha Vietnam
conflict,

Tha atcategic decision te swacustm tha Tachsn
Islands by the Hationalist Chigsss in February 1955,
gava UDT che familisr taak of charting sals passage
for tha amphibious tracdport group guarded by tha
U. 8. Bsventh Flest, apd then demclighing fortifi-
cations and municions lest the Chinass Communists




wiks use of them. After returning from tha Far Eaak,
mambars of Team ELEVEK played a very activae rols In
survaying DEW Line aites during cha summar of 195%,
Novambar 1956 marks the date that & combinad dstach-
want of UDT ELEVEN and UDT TWELVE made & unique train-
ing assault on the Fepama Capsl, utilizing smeak at-
tack matheds. 1957 wam a busy ysar for UDT ELEVEN
vhoas parscrmal took time off From coral demoliticna
At Midway Laland to participate in Marlex on the is-
land of Kausi in the Haveiian Iglacds, Hascwhile,
ancthet UDT detachmant was sngagsd in DEW Line ta-
supply operations, Oparaition STRONGEACK was tha
designation given large ecale, combined aaval and
dwphibicus manuevers of armed Forcas of the United
States and the Republic of tha Philippines, hald in
April of 1938. UDT ELEVEN'a WastPac datachmsnt join-
ol UDT TWELVE's hompward bound WeetPaec detachment in
participating in tha sxercise. Abcur thres menths
later units of the armed forces wars slerted bacsuss
of the Labancn criais. Ne sooner had the Mid-Rastern
situation cooled off, then the Communist Chiness ba-
gon bombardment of the Nationalist Chinass Lalsnd
complaxes of Kirmen {Quemoy) and Matasu. Quickly thae
U. 5. Beventh Flast converged oo the sceana, carrying
out the Uniced Stetes foreign policy chligation of
dafending Taiwan. In September 1958, Team ELEVEN's
WaatPac decachmant, an slemant of U, 8. supporet, PaT=
ticipated in the joint U, 8. ChiMat landing sxarciss,
LAND HO, in southsrn Taiwen.

Agida From tha above mantionad opsrations in
which UDT bas figured, tha tsam hag cagularly haan
called upon to parform various types of aanignmantcs .
More racantly thase have ranged from dimoliticn snd/
or diving work in connection with defenss projects ko
saarch and recovary of drowaning victims, lost anchors,
and aven an exparimental sireraft which crashed in the
asi, Also UDT has bean busy in the arss of public
relations, complying with many regusscs by both oivie
and private groups for demonstrations, Thess sarvicas,
taken collactively, are not spectacular on papar, buk
chay raverthelass halp justify the comcinued axistence,
in daya of unessy pesce threstecsd by push-button war-
fare, of & small purpossful unit such as uDT. UDT
proudly contimes to serva in the teadicfons estnb-
lirtd In & time of paril snd nesd by ita parsnt-pra-
decessora.

DT haw nlec bean ingtrumantcal in recovary of
11l the Marcury, Gemini, aod Apcllo space shots. WMo
REETondut hag aver basn lost because of the ineffi-
clency of a UDT recovary team. BSalected manbars
train for almoat & months prior to any spaca launch.
Thay are tha first to have phyelcal contact ooca the
agtronsuts are back on sacth.

The East Coast UDT's operate i{n the sama fashion
as Wasl Coast but the srea of responaibilicy covars
the Mediterrensan, Caribbsan, Murops, and small de-
tachmants to tha Arctic. Dsploymaots nrs usuklly made
smbatkad on ships of the daployad Mulbrons, which ace
L8D's, LET'a, LFA'sa; sometimas they fly to deplovesnt.

Whila the UDT Platoons are deploysd in tha Medi-
EarTanssn Area they comduct traloing with ocur Nosth
Atlantic Treaty Organiszation allies 18 the sceas of
dasp divas, submarsed swimmar night soweak attacks om
shipping and fleat unitsa, mountain clisbing., damsli-
tion problems, besch recoms, parachuts jumpe, and
working jointly on amphibious landings. Thass cruisss

xiq

ususlly last six to nine months. Of courss, all work
ard 0o fun makas Freddia Prog dull, and whers alss
but tha Biviera to taka the dullness out of routios

Tha Caribbean crulsss are shorter, 3=4 months,
and provide an exesllemt training arei as the watar
Ls crystal olear and varm. Tast sod avaluation of
naw equipment ip part of the crulss, a8 4F4 Ehe tpang
ORIs (Operational Resdinass Inspsctions). The ares
providas an outetanding opportunity for tha indivi-
dual plateem to train as & wnic dua to Ehe barTein.
Roosavelt Roade is handy as 3 mmintenacce basa, Via-
quas Island 1s the scens for inlund demo raids and
hydrographic survaya.

The Arctic detachzants are small, 3-4 men, and
the natural snviromment providas much training in
the art of ice blasting, beach survay, harbor clear-
anca and fce demolitions.

Tha teaws, wheo not deployed, oparsts from Maine
to Florida. ZEagt Coast Tasms have bamh tagked with
providing recovery crews from Space Shote.

Wich the U. 8. involvemant in VietMam UDT again
displayed their combat sxperéiss. Por the first cims
fince Kores UDT aguin started daplorying as an entirs
unit. The homs port of operstions was Subic Bay, Re-
public of Philippines. The headquertars for support
datachment wes call Dat. “Alfa™, Thair tasks includsd
muintanance of cperaciosal squipsant and training
other datachoants. Dac. Bravo was deployed ag tha
Beach Sscornaissance Sroups smbacksd oo an APD which
was part of tha Fhibrop daployed in support of Far
East cperations. Thousands of mtles of banch wace
survayed by swimmar and fathomatear esconn. Dak.
Charlis opersted from che USE Farch and USE Tusney,
two flast typs submarinas, which wars dasigned to
carry UDT's on combat wismaiocs. Reconn's wears con-
ducted in two different mennars. Onae was to bottom
tha boat and lock the swimsara out. The swismsr
would surfacs by buoyance fras sscemt From thy 3% foot
depth and nrim in to complete the rsconn. The othar
method sometimes used was Ec put IBS's on dack and
hava the sub dip cut from undar them and the UDT par-
sconal would paddla to their reconn aras. Again,
many miles of beach wers survered and most of it st
night. Dat. "Delta" was statiooed at Camp Tien Fha
in Danang, This was base of cperatices for this dg-
tacheent which conducesd bunker blowlng, beach rTe=
conn, dems raids, and 4 base for BAE {Rapt & Racra-
ation) of tha deployed ARG, Recoon, Mverine ind Sup-
marine decachmants. Det. Fextroc and Zcho wers em-
barked in the Amphibious Ready Group (AMG) and their
primary job was to ssaist {n tha dmphibious cpaTations
by reconn and demolition work. Dats Golf and Hotal
wars attached to the Efvarics groups. Thay conducted
oparatlons with chs Miver Patrol boats and in many
cases patrolled inte che hintarland we wall aw the
Paachas,



UDT s have sarvad proudly and profasaionnlly im
thair sany ysars of axistance. Tha gaar and mathodas
ussd by UDT in support of thair mission have grown
from gogglas snd boots to sophisticated closed cir-
cuik diving rige; from dropping from whalabasts ko
delivery by pavachuts: from dastroyieng baach obatac-
lan frich dyoamita to tha parformable plastic sxplos
sived of today,

UDT is truly with har siscer unit, “onm of tha
Mavy's slite combat twina, second to nona,"

All members of the UDT/EEAL Teams draw axtra
pay for hasardous duty Involving tha handling of
demclitione and parachuta jumping.

The UDT/BEAL Team uniform i the same as that
for all naval parsormal, wsaring their owm Insignia
comparabls to the naval alr aem acd the pubmarine
focce.,

At prasanit thare are thres UDT Teams and two
BEAL Teame in cormmission, UDT Team 21 and BEAL Taam
2 sara ssaigned to Comsandar Haval Bpecial Group Two
atd VDT Toema 11 and 12 and Seal Tedw 1 are aapigned
to Commandar Maval Spacial Harfars Group O,

To qualify a UDT/EEAL man today cakes sany mon-
tha of eraining. Officers and mlisted men undyrge
tha sama training, starting with UDT Basic Training,
a grusling 23 weak courss. Tha craining staves wich
four wasks of toughening runy, calisthanics, swima,
racas,; compatitiva gemas,; and eubbar boacing,

The fifth wesk (Motivation Weak) is a cumuls-
tiva tast of tha student'sy mental snd physical trugh=
nass. Working In small units boat crivel under aimo-
lated combat conditons sand with only minimal alasp,
the student conducts raide, ssteblishes camp sacoricy
againat hostile forces, and engages in compatitiva
cacas againae othar boat crews. Ma parforms in sand,
surf, and haavy mud. At tha snd of the weask tha
studant has geined che salf-confidemica naceesarcy for
the succassful complation of later snd aven more
ardupus tasks in training and the oparaticoal snvi-
Totmant .

Latar in tha coursa the studenits aTe st to
Jan Claments Island whara thay praceica thair heavy
demolitions, maks live demclition raide, snd complata
a pariss of loog swima with the final swim being a
digtance of four to wix milas.
Somé pleced of equipment uaed by UDT:
1. The 7-man rubbar boat including:
a. A snars for swimmar pick-up
b, PFaddles
2. The vubber cold-water protsction suit:
a. The wet suit for cold water

b, Tha dey suit for Aveeie and Ankarotic
water.
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3. BSalf=Contazined Underwater Brenthing Ap-
pacatup (SCURA):

&, Compraspad alr lung
b. Purs oxygsn lung
c, Hized gin lung

4. Hand=bald somar and underwatsr commupient-
ions mquipssmk.

3. Underwatar swimmar propulsion units hand-
ling from one to four mean to b used Erom surface
orafk o submergad submarioas.

6. Various typss of parachutes used for land
ATHl watar jumps.

¥, Individual swimeer aguipment including:
iwin Fins (the large Duck Fest belog mcat common),
tubbar boctles, cacvas coral shoan, varicus typas
of Cacemanka, wrist compass, wriast dapth gaugs, un-
damwnter wrist watch, laad lina for taking soundinga,
and various ¢ypas of demaliticoe and hydvographic
gear are all pirt of this Eraining period, which
laskts Dwmty-thres waaka.

UDT aisslcone in Tecent yeacy have included Lca
demolitions in the Arctic and agtronaut recovery in
the Pacific, Howsgrer, the primary UDT mippion re-
miine the samié! To chart and cledr soamy-bgld beach-
a8 In praparatcion for the amphibious landing.

The UDT's ara undar the adminiskrative and
oparational control of the respeactive Maval Inshore
Warfare Groups, sxcept when aseigned to snothar op-
atitiond]l Commirdar for apecific taske and misaiona.
Tha chaln of command for UDT's 1s shown ag follows:

Prasident
SECDER
JCE

CINCLANT/PACTLT {Opacational
Conktral)

Tagk Force
Commandar

COMPHIBLANT/PAC
COHNIMLANT /PAC
uDT 11,12,13/21

UDT/SEAL DETACHHENT
{TAEK POBRCE ELEMENT)



HISTORY

BEAL TEAME

On 1 Jaouary 1962, Frasidant Xsnmady commis-
flcned SEAL Team ONE and SEAL Tanm THWO. The SEAL
(Gea, Air, Land) Tesm i = Navy Flaat taetical wmit
commisaioned to conduct Maval Special Warfara, and
most of their membars ace former UDT peraonmal with
acug of tham coming directly from tha BUD/S Training
Clamgen. Onca asisignad eo tha SEAL Team chair sdu=-
cition in unconvantional warfars continuas in var-
lous Army, Wavy, Marins and Air Forcs schools in-
cluding axtensive team training conductad in hovas
by tha ERAL Tasam to snsure they sra trainad to ths
bighest degres prior to baing deployed, SEAL Teama
ars organizad, trained, and squipped to conduct un-
conventional warfare, countear=-guarerilla, and clan-
dastine oparations in maritimg areas snd riverine
stvirooments; thip includes, But is not limiced to
the following: demcliticns, intalligence collec-
tion, and training sod advising frisodly military
and paramilitary forcas in the conduct on Haval
Spacial Warfars. In pareficular, SEAL Taams ara
taskad with maintaining cha capability tas

1. Destroy ensmy shipping, harbor faciliciea,
bridges, railway lines, and othar installations in
miricimg araus and rivaring soviconmanta.

2. Inffltrate spnd/ov axfiltracs agants,
musrcillas, avadara and gpoapess.

3. Conduct recormalasance, surveillance, and
othar intelligmcs.

4. Accomplish limitsd countersinsurgency
eivic action tasks which srs normally incidantal
to counter-gusrTilla oparations; possibilicies in-
clude madical aid, slamentary civil enginearing
activicias, boat operaticns and maintenance, and
basic sducation of tha indigencus populatfon.

3. Drganise, train, sseist, snd advise the
Uniced Statas, Allied and other friendly milicacy
ot paramilitary forces in tha conduct of any of
the sbove tasks,

With the incrsssing U. 5. irvelvemant in cha
Rapublic of Vigtnam, {t was felt that the spacial-
Lesd Eraining of BEAL platcons to oparats in river-—
ina aress was readily adaptable o che mipafon of
disrupting tha interdiction oparations of Viat Cong
and North Viatnamsss sappers bagsd in the Bung Bat
Spacial Zone, Their rasults wers sufficiently im-
prassive to warrant the deployment of four addig-
lonsl plitcons to Vieenam, Twe of thasa wars to
g0 to Hha By, ons te Binh Thuy, and anochat eo My,
Tho.
Justified by virtus of the resules amasssd by tha
firat twa platoons, aspecially vhan the size of tha
units involved was considarsd. Thasa pletcons cons
centratel muinly oo listening post apd ambush eyps
cpatitions in &ress wall back from the sain vivers
whare ¥Vist Cong moved ragularly and cculd mova with
impunity.

Thewe incressas in the SEAL commicmane wecd .

Frior to commicmants iIn Vietnam, JEAL TWO par-
ticipated in the Cubap Crisias in 132 and the Domini-
cen Republic in 1955, #Ft. Thomas was tha training
araa for FEAL THO, which deploye detachmants to
Grescs, Turkay, Italy and France to participacs in
axarcisny ind MITe, Team mambars attamd achoolas on
waapons, hand te hand cowbak, jungle warfars, com-
bat mpdicina, gunfirs support, escips and svasion,
and frow fall parachuting, awmong obhars,

Whan hoatilitiss In Vistnam grew hottar, SEAL
THG deploysed platoons thers to add to thoss of BEAL
ONE in the SRAL affort in-country. Tha combat wvat-
arans returned ko Little Oresk and bacama tha zadra
af fnstructora for tha newer persoomel. MNow at tha
end of the Vietoem afforc, BEAL Team TWO {s a corpa
of well-trained operators whoea history and potantial
is sacond to nong,

On thaas missions the HEAL slsognts would upe
ually insert and sxtract by amll craft which weras
haarily armad and armorsd. Later, speclally devel-
opsd high spesd SEAL sopport craft ware developasd
snd squippad fot ues, Hevarel factors forced the
devaloprent of o spacially designed and equippad
boat For support ouf SEAL cperacions; among thase
wars the need to sake longer and longer cranaita,
greatat spend and fire power, and a4 quister running
sogine. All of thase factars wers desomd to be es-
sential in & vassal to properly insert, axtract,
duppert and protect BRAL parsonosl. Thass featucas
lad ko thy devalopment of the BREAL pupport craft,
With the hsavier firspowsr, spaéed and mansuvarabilicy
of thasse SREAL support craft, casusltiss incurred
from Viat Cong ambudh ware substantially raduced.
The increasing nead for alr suppork in late 1966 was
sat by tha highly skillad Ssawolvas. This combinac-
lon of BSU {Boat Bupport Unie}/MET's (Mobila Support
Tem}, Spawolf halicoptar aie support, snd the direct
action BEAL placoons led to what bhas basn called tha
"SEAL Packags." Clossly coordinacing Baawolvas,
and MST assate, SEAL Officecs-in-Charga wata able to
counrt on rapid, affsctivae suppore,

Daspite soma Initial problems in 1966 in aat-
tiog up arsas of oparations (AO0'a) and sstablishing
standard oparating proceduras (80F'a) for SEAL mis-
slons, the SEAL platocns opsrating in=countey during
1965 ware able to amana & soat iopressive Tacord.
Thay captured or killed numarcus Vist Cong, and arms
caches, lad both icdigemous and U, 8. forces on
wsizch misniona, and provided icvaluable intelli=-
awnce on all faceta of smemy troops and supply move-
manks,

Tha ganaral mission of EEAL Team was followad
during 1967, alchough it was graacly sxpanded. An
ares commandars began to bhear of the significanc ra-
sults being obtained by SEAL Tesm, mors caquests
ward racalved for SRAL pliatooos., Am & casulf, SEAL
Team Manpower Authorizations were increassd to effece
this heaviar employment of ABAL pevaconal. SEAL per-
sormal deploved to Viatnim during 1957 wars underc
tha oparaticnal controal of Commander Mavel Forces
Viatnam.



Detachmant Golf oparnted sxtensively in tha
Rung Sat Special Zone conducting ambushad, limtening
poat cparstione, diving operaticons and reaconnalnaanca
patrole.

In Dacembar 1966, SEAL Teanm paraonnel partici-
pating in Operation "Charleston", had captursd a
quantity af VC documents, During Jamuary 1967, the
Firpt tranplations of theia documants wars sant to
{atalligenca and oparational unite of SEAL Team ONE.
Among othar points of valus thess tracscripts, and
subssduant aarial photography, inmdfcated that VC
guarrilla units ware utilieing nunerous fresh watar
walla in the southecn asction of tha Rung Sat Spec-
ial Zonm. To halt this valuable source of vesupply,
SEAL, Team OKE conducksd a sarles of coordinatad
demolition raide in the indicatad avea. Tha raids
wica conplataly succeasful, The U, 5. Army advisors
in tha Ares later copfirmed that the deskruckion had
besr po completa that VO units In the ares weis
forced to traval long discancas to cthar villages tn
cbtain freash water,

During ona of thess demolition raids, a SEAL
suppert craft, vhils inasrcing s SEAL demolition temm
win takan under beavy automatic 4nd antitank weapons
fire. In the snsuing fire fight thres SEAL parsom-
nal ware wounded, and & Vietnamaps HEicer on board
win %illed. Eonaey five was, navertheless suppressad
apd SEALa vant on ko succadafully completa thair
asnigned missfion, additionally sceounting [or four
VC KIA apd the capturs of » large quankity of VC
supplies and documents. Thrae hundred and sixey VO
suspacts ware Aleso detained ss & result of chess
cpacationa. During March, Admiral Zharp, Admiral
Mard, and Gararal Wegtmoraland visited Dgtachment
Golf parsomally to axpruss their congratulations on
& job wall dona.

During April & new types of listening post opar-
ation of sxtanded dursticn was Instituted, Contin-
uoud mitveillance of certain waterweys was uaml to
datermine sny patktarna nf VO reasupply in thas arsa.
Thras posts wera activacted for as long as aeven days.
While cnce again proving the adaptability of SEAL
Team, it also proved a SEAL capability ko conduck
raconnaisgance minsions ovar axtanded paricds of
tima without support.

Extanaive ambush and reconoalamince patrols
wvarg conducted during June. BSupport craft of all
typan aod ships wers utilired For inpertien,

During July and August EBAL squads wsitting in
agbush had sccoumted for ousarous VC KIA and on ooe
socagion the capturs of tsn poumds of the most val-
uable documsnts captursd to that data in tha Rung
Sat, Dus to the heavy firm powar of the SEAL squads,
et probles was snecunterad: the ssbushed VO gam=
para wars often being Inadvartently sunk by ocur owm
firm.

High speed Boaton Whalervs wers introduced dur-
ing Ssptenbar and Octobsr for gquick recovery of am-
bushsd asrmpani. With cutstandicog successas baing
garnared from asmbush misafons, SEAL Team in late
15967 began o conceantritn mors and more on tham ko
ioterdick ¥G and aupply movemsnts.

During 1968, SBAL Team ONE continuad axtensive
oparaticns with 1t dicact action platoon, whila
baginning to opsrats in an sdvisery capacity with
beth 1), §. and indigenous forces. In Jaouary a SEAL
aquad from Datachmant Golf nt Fha Be staged out of
Binh Thuy for operations againat & known VO forti-

fication that had baen harrassing 411ied naval
craft in Phung ¥inh Provinca. As & pasult of this
mismion, four VO were KIA with ona probable, also
numatoug weapond And rockets wars cépturad.

In Mateh, thres SEAL squads on intslligemcs
from & V¢ defacter, or Hol Chanh, digcovarsed 4
¥C waapon factory. In the mnziult on tha fackory
fiva VO wara killed, and six sampans plus thas fuc-
tory ftaalf were destroyed. Aleo captured wara
spported gunsmithing cocls, gransda and rockat
molds. Contiruing its patrol the SEAL Team dis-
coverad two undscground armé caches, killing the
four VC guarda. PForty mines, assorced weapons,
and demolicion squipmant wecs captursd. A hanvy
oparating scheduls was maintainad by all detach-
ments during April and Hay. Whila continuing dir-
act offsnsive oparations, SEAL parponmel parformed
numgrouns blasting jobs to cpan rivers and facili-
tntn despar panatration of U, E. naval erafe. Tha
BEAL diving caprbility was alsa frequently utilized
in tha clearing of foulwd screws snd saveral timas
in tha Tecovery of bodiss snd wespons loat in dowm-
ad afreraft,

furing the sacond half of 1958 strongsr empha-
aig was placed on the PR program. PRU's ars nrmad
reconcalasance units of indigenous parsonnal who
have the primary mission of gatheving intalligence
on kay manmbare of tha Viat Cong infrastructure and
naatralizing them whenaver possible, Notable suc-
cessns ramultad from this program,

Operating EEAL platoons during the last half
af 1968 continued to use tha ambush aa ths standard
EEAL Opsration; however, speclal oparations, 1.s.
capture of YC &and YV caches, had increased in num-
bar and showed the most spectaculsr casules. Bat-
tar sxploitation of availablae intelligence served
ke bring about these changes. The results for 1358
ggaln reaffirmed the necespicy for malntaining
cperational SEAL wnite in-country.

In 1969 SEAL Team OME maintained thres detach-
mants In-country: Golf, Bravo sand Echo. Detach-
mant Golf was ahifted to the Haval Support Actlvity
Binh Thuy, and maintained operationmsl control of
threa SEAL platoons. Two other placoons under De-
tachmant Golf were assigned to Coaptal Burvelllance
Porca (CTF 115). The detsachment wag almc sugmented
by two platoony in late 1969,

Daspite the fnersaping Vistmanization of the
PRU progiram, it continued to be one of the most ouk-
atanding svccessns of thawar., This successd has
often baen treced dirgetly to the laadarship and
profassionalism of the officer and snlisted SEAL
advisora, 4 vary small parcesntage of the sntire
program,

SEAL Team OHE continued to grow during 1%70.
SEAL Team ONE personnsl deploysd to tha combat zona,
Republic of Yiatnam, wars part of one of four BEAL
detactments: Datachmant Golf, Datachment Bravo,
Datactmant Beho, and Detachmant fHlerra.. SEAL Taam
TWO platoons wers controlled by EBAL Detschmant
Alln,

Datachmant Bravo cemdined under tha cpsraticon-
sl control of Commander U. 8. Hilictaty Assletance
Command, Yistnam, ampigned In dicect support of the
Frovinclal Reconmaissince Unit Program (FEUY, De-
tachmant Brave in line with the continuing Viet-
namizeation of the war sffort wid dissstablished in
March.



Dutachmant Echo consisted of two sanior patty
officeara aod continusd 1ta work advising indigenous
parsonnel in the conduet of specinl warfars in tha
countarinsurgency anvironmsant.

Dutachmint Blarra waa ubder the Administrativa
and Oparacional Command of OfEficear-in-Charge, Naval
Spacisl Warfars Group, Viatnam. Datachment Simrra
parsonnal are tasked with training snd advising
Viatnamess SEAL Team parsonnel (LINN-Lin Dei Mugal
Hghai) as part of tha Vistnamization Program.

During 1970 tha tsmpo of SEAL Tesm cparationa
in-country reduced as the Viatnawization program
sxpandad and South Vietnamsse forces began sssum-
ing & larger burden of spaclal warfare opsrations,
EEAL operational plateons, acting o intalligencs
from various sources, participated in the libar=
ation of &8 priscoaers of war from the Viet Cong.

Op Fevamber IZ2, Fiftesn SEALE and oinstsen Visc-
camess militiamen broke inte & WO POW camp amd
fought & running gun battls wich tha camp guards,
who ware finally forced to flems the arsa, laaving
behind them ninstass captives and amill amounta

of weapons and suppliss. All of ths PON's wers
South Vietnamese and several had basn captive for
ovar four years. This brought the increasing con-
centration on POW oparations and marked an fncrsas-
od specislizacion of oparations rathar than a ghift
in the modus operandl of conduction missions.

Ancthat reason for the decreass of direck ac-
tion FEAL missions wes the incresss In the number
of migsicne wharein EBALS would participate in &
principally advipory rola, Within chs diract
action platoons the ambush remeine tha stapdard
SEAL cparacions; howsvar, spacial oparvationa in-
creased in number and showed spsctacular rasults.

SEAL Team has accounted for 580 VG XKIA {con-
firmed by body count) and ovar 300 VC probable
KIA. Also, the numbers of detainess and VC cap-
turad far exceaed tha tumber reflgceed ip EIA'y,
For thair axemplary service in-country, SEAL Team
ONE has received two Prasidential Unit Citations,
ors Navy Unit Commendation and ona Meritorious
Unit Commendation. SEAL Team parsommal hive fa-
caivad orm Madal of Honor, two Mavy Crossds, 42
Silver Stars, 402 Bronze Stars, btwo Lagion of
Harit, 331 Havy Commandation Madils; and 51 Mavy
Achiavamant Medals, simosk all of thasa for valor.

Tha abova results and awards sarned are sym-
bolic of the gallantry and courage of the man of
SEAL Tesm ONE and TWO who willingly and profeassion-
ally parforim the misaiens that othars capnot.

=vl
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CHAPTER ONE

BOATS

IBS

The 7 person, COZ2 inflatable boat
{commenly referred as Inflatable Boat Small, "IBS"]
was designed and procured by the U, g Mavy as an
emergency life-boat for seagoing vessels. Since its
Introduction and application into the Navy's Under-
water Demolition Team it has been utilized for war-
lous surface uses., It can alse be rigged with a para-
chute and dropped from an aircraft, or {with minor
valve modifications) launched and recovered from the
deck of a submerged submarine., The IBS can carey 7
men and 1000 1bs of equipment .

3% SPECIFICATIONS

FEDERAL STOCK NUMBER: H-1940-294-2300

SIZE: APPROXIMATELY 12 FT. LONG, WITH OVER-
ALL BEAM OF & FT.

WEIGHT COMPLETE: 289 LBsS.

BOAT COMPONENTS: MAIN TUBES, CROSS TUBES
AND SEAT, INFLATABLE FLOOR MAT, INFLATABLE
SKEG, SPRAY TUBE, CARRYING MANOLES AMD LIFE-
LINES, TOWING BRIDLE, C0O2 INFLATION SYSTEM,
AND MOTOR MOUNT.

ACCESSORY EQUIPMENT: LARGE HAND AIR PUME,
SMOALL HAWD AR PUMP, SEA AMCHOR, PADDLES,
EMERGENCY SEALING CLAMP KIT, EMERGENCY RE-
PAIR KIT, AND FIELD REPAIR KIT.

MANUAL : OPERAT ION AND MA INTENAMCE MANUAL

SUPPLIED WITH BOAT.

MAINTENANCE

The following Prevent-
ative Maintenance should be followed when using the
185:

1. Never drag the boat, Head or hand CAITY
mathod should be used.

2. Keep air valve threads lubricated with heavy
grease,

3. NEVER tow or pull IBS using tie-up line on
top of main tube. Use towing bridle ONLY
for towing .

4. WABH complete IBS with fresh watar after
sach usage. REMOVE floor mat upon wash-
ing. This will kesp the rubber pliablea,
Powder with talcum or soapstonas when boat
dries .

3. Keep IBS in carrying case whenever poaeibla,

6. While using boat for recreational dives, eax-
trame care should be exercised with fishing
aquipment. NEVER place spinay lobatsrs in
IBE unless protection for the rubber boat
surface ig provided.

7. When towing IBS behind LCSR or ather high
spead power boats, be gure to place rein-
forcement lines from the port and stbd sids
towing bridle "D" rings to the after "D"
rings near motor mount, This will distributs
the towing strain to four polnts rather than
two points.

3. NEVER stow IBS in direct sunlight, and never
stack over three high,

PATCHING

There ara two methods for patching the IBS: The
REMA Vulcanizing Method, and the Standard Patching
Method, using the IES patching repair material sup-
plied with the boat, The REMA Vulcanizing mathod:

(1) Deflate IBS as needed for patching.

{2} Clean surface with hand roughing tool, grit
#2 waterproof sandpaper, or wire brush,

(3] Wipe area to be patched clean with " Camal”
liquid buffer, "Gross" rubber scrubber,
methyl chloroform, or carbon tetrachloride.
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(4) Apply two coats of "REMA" cold vulcaniz-

ing fluid, Allow first coat to dry thorough-

1y bafore applying second coat.

Remove protective cover on "REMA TIP TOP"

vuloanizing patch and apply over prepared

repair surface, NOTE: Apply this patch

immediately as acon as the sscond coat

of "REMA" cold vulcanizing fluid is dry.

(A soon as the fluid 1z not tacky to the

tauch) .

(6} Rell patoh with repair roller until vulcandie-
ing takea place.

{(7) Allow to dry overnight befors Lnflating IBS,

(s

b. Etandard Patching Mathod:

{1}, (2}, (3} Eamae as "REMA" patching reapairs

above.

(4} Cut and round off corners of "HOLLAND"
back patch matarial. (This patch ahould
overlap the tear or hole by two Inches on
all sides),

(5] Apply thres coate of nedprens cemant, Al-
lowing sach coat to dry thoroughly bafors
applying next.

(6) Remove white gauze cloth backing from
"HOLLAND" back patch, and apply patch to
repair area, This should be done approx.

1 -3

Hve minutes {In shadad or covarad area)
after the third coat of necprena cemant has
bean applind .,
Roll with rallar gatting out all trapped air
pockets, NOTE: If patching material does
nat adhera to the boat. remove patch and
apply an additional coat of cement. Allow
cement to dry approx, thres minutes before
applyving patch,
(8) Apply welight 1o j.atch area and allow to
dry avarnight before inflating.

{7)

IBE OUTBOAD MOTOR

The outooard motor designed for
use with the IBS is a 7.5 HP {at 4000 RPM), Manually
started silent running motor. It is reliable only

whan carad for proparly.
OPERATION

a. Starting
{1} Install rip cord with clip on air inlet valve

and axhaust valva,



2} Open cover drain valva untll enclosure is
drained .

(3) Open front access door (to vant gasaline
vapors and prevent explosion).

(4] Remove dummy fuel connector and install
fuel hose from fuel tank,

{5] Deprass pressurlzation button on fuel tank
several times. Be sure gas filling cap is
tight.

{6] Deprass gasoline valve tickler,

{7} Pull out choke button if engine is cold,

(#) B5at hand throttle to "start™ position.

(9) Pull starting cord till engine starte and push
choka button in.

(10} Replace forward access door,
b. Rumning

(1) Before using the motor on an IBS, be sure
& securing line 18 attached between the
engine and the boat.

() This engine is designed to withstand com-
plate submarsion in water for ghort periods
of time {10 sec. approx,) if rip cord 18 pul-
led before submersion, The englne should
gtart upon reinstallation, provided that
seals are intact and have been properly
malptalped. Immediately after starting vyou
should observe a stream of cooling water
coming out & small holes betwean tha cover
drain and exhaust valve, Be SURE hole is
clear. This motor should not be oparated
at low RPM's, due to special design feat-
ures. It has a device to control minimum
Epaed .

{3) Move gearshift lever only at lower englne
speeds .,

MAINTENANCE

If possicle, when securlng engine, disconnect
tuel hose while angine is running and allow the eng-
ine to consume all remaining fual,

Run engine in fresh water after use, if possible .

Occasionally greasa the two zert fittings locat-
ed on end of shift lever shaft, and the starboard side
of swivel bracket, Also, clean and oil all throttle
shafts, pivots and linkages. OQil latches on rear door
shaft, on air inlet valve and exhaust valve. Check
oi] lavel in lower unit by removing screw on port side,
just above propeller, marked "FILL WITH HYDOID
OIL {30W}" or “OIL LEVEL". il level should ba fil-
ed to the screw hole. (NOTE: Removal of the lower
screw will drain the lower unit. Cecasionally this is
desirakle to check for an emulsion (water in oil). If
an emuision is detected, lower seal is defective and
will require immediate replacement

¥ SPECIFICATIONS

OPERAT NG RANGE - 3500 TQ 4500 RPM

BORE - 2 178 X 1 31/L STROKE

TYPE - 2 CYCLE ALTERNATE FIRING
PROPELLER - B DIA, X 8% PITCH 2 BLADE
IGNITION - FLYWHEEL MAGNETO

guEL TANK CAPACITY - & GALLONS {5 TO & HOURS

WE IGHT (MOTOR: 75 POUNDS APPROXIMATE)
{FUEL TANK - 10 POUNDS EMPTY)

FUEL. TO OIL RATIO - s PINT PER GALLON OR ONE

QUART PER FUEL TANK

FUEL TYPE - WHITE GAS PREFEFRED 0OR REGULAR

{NO ETHYL)

OIL TYPE - 30 GRADE AUTOMOTIVE, AVOID LOW

FRICED (ML) OILS
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BOTTOM
SEAL

Always oll throttle linkage after saltwater use,

MNEVER lay engipe on port gide, or fuel connec-
tlon may be broken off, Set eéngine on rear handle .

For replacement of shear pin oo propeller bue

remove rubber propeller cap, cotter pin and propeller,

One-eighth inch brazing rod makes an acceptable
ghaar pin. Do not use steel shear pins. Excessive
engine damage will result if propeller fouls, with a
stee] shear pin.

By far the greatest damage sustained by out-
boards during UDT operations are: water in the gas-
oline, improper fuel-to-oil ratie and rough handling
practices . Be especlally cautious when using gas-
olines from drums on board ships. Such facilities
are a prime source of water. Also, 9250 oil has a

tendency to foul spark plugs when used in cutboard
enginas,

L N
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STEERING BRACKET

UPPER SIDE RUBBER
MOUNT STUD AND NUT

If engine misses or has loss of power, check
spark plugs for fouling, clean and regap to 030 in,

If carburetor setting 18 not correct, adjust it as
follows: with engine running in forward gear position,
turn large button needle jet on carburator unti]l max-
imim RPM is reached, with about 1/2 to 3/4 full
throttle position. Turning counter clockwlse enrichas
mixture and vice versa. The smaller upper neadle jat
is for low spead operation. Hand throttla must be in
the slow positlon., Adjust low speed jet in the same
manner as high speed jet. (NOTE; Special design
features will prevent this model from running below
BOO RPM's. As a result, proper adjustment of low
speed jet 15 difficult).

All other troubles or adjustments will require the
disassembly of the unit, and are beyvond the scope of
this Handbook . Refer to "Operation and Maintenance
Handbook . Model Z87A-1959 287=-501",



THE LANDING CRAFT, PERSONNEL,
LAUNCH (LCPL) MK 11:
THIS MODIFICATION OF THE LCPL HAS
A LOWER FREEBOARD AND MORE STOWAGE
AREA THAN THE MK &, HWOMEVER, THE
MK T1 IS NOT ADAPTED POR LIFTING
BY WHELIN DAVITS, AND THE HULL WILL
NOT FIT IN STANDARD SHIPBOARD SKIDS,
THE HULL OF THE MK 11 IS COMSTRUC-
TED OF LAMINATED FIBERGLASS AND
PLASTIC, AND 15 EASTLY MAINTAINED.

LENGTH: M aat

BEAM: 13 feet

DRAFT: 3 feet 11 inches
POVER one I00OHF Geay Mar-

ine diesel engine
SPEED: 17 Kns.
HOISTING WEIGHT:18,500 pounds
BANGES :

CEUSING S5PEED: 17,3 M¥ns.

REFERENCE: HAVSHIPS 250=529-3
{Inspector's hapnd-
book for boate and
small crafe)

1?] K-ﬂ--l btii at 17 K—ﬂli

BOSTON WHALER

This craft s used by =&
squad for inmertion and axtrac-
tiom. This craft is aleo callad
upon to render fire support whan

readad. Its size and spesd are
applicable in a rivarine en=
vironment.
LENGTEH: 16 faeat
BEAM: 6 faat
DRAFT : 2 Feat
POWER : 40 HP outboard or
83 P suthoard motor
SFEED: {varies with power)
WELGIT * 4000 (wet)
1000 (dry)
RANGE: 3 Gal, per hour

STAB

Like tha Boaton Whalar
thia craft is used by a squad
for purposss of insartion and
extraction. When called upon
this erafc may aleo dalivar
fire support. Though slighrly
larger, this crafc 1is also quite
affactive in & riverine sn-
vironmank,

LEHGHT: 26 fest
BEAM; 10 feat, 4 inchas
DRAFT: 4 feet
POWER : 2 X 325 HP
SPEED: 453 Kns, / 30 Ens.
WIEGHI: {wat) 12,695

{dey) B,000
RANGE: 450 En, M1,



Mase peid

Tha Madiur SEAL Supporte
Craft s larger than the STAE.
Baing largar it has ths capa-

Both tha TRUMPY and OSPREY
clagn PIT'y are vaed {n Special

Warfara oparations for tha pur-
posns of Inssrtion and sxtracs
tion of & UDT/SEAL Platoon,

Tha PTF's spesd and heavy arma-

bilicy of carrying a SEAL pla-
toon. It light draft is quiks
uggful in a riverine anvileog-

ment . ment has baan instrumsntal g 2
fire support craft in many an
oparation,

LERGTH; 35 feac LENGTH; 80 faxt

BEAM1 12 feet BEAM: 24.5 fast

DEAFT; 4 faat DRAFT: T fmac

POWERt two 325 HPF Gray Marine CAPACTITY: I off. 12 emlintad.

Dieaz]l angins
POWER: £100 HE

SPLED: 25/30 ¥Xna.

SPEED: 45 En, max,

WEIGHT WET: 14,558 35 Kn. crox
WELGHT: &0 tons (wat)

DRY: 16,367 70 tonm (dry}
RANGE : 860 Kn. Hiles

RANGE 240 Kn. Miles

I-7

LENGTH:
BEAN§
DRAFT:
CAPACITY)
MWER:
SPEED:
WEIGHT:

RARGE 1

95 fant
23.0 famt

7 [aat

2 off. 12 shliscad

5200 HP

45 Kn, max,
Jb KEn. cruz
90 tone (wat)
75 tone (dry)
B60 Kn, Hilea



AS USS GRAYBACK TUSS MWARO

Thim craft {a a modif{iad THE GRAYBACK IS OFFICIALY AN AN-
LLU. Tt ie used to launech and PHIBIOUS WARFARE SHIF, THE GRAYBACK
recover SOV'g, WAS RE-FITTED I9&7 TO BEETH AND MESS

67 TROOFE AND CARRY THEIR EQUIPMENT
INCLODING LANDING CRAFT OR EDV'S

LENGTH; 180 Feet LENGTHI 334 feet LENGTH 287 fast.
BEAM: 29 feet BEAM: 30 feat BEAM; 27.5 Feat
DRAFT: 2 Fest DRAFT ; 19 feet DRAFT: 19 Feet
. TORPEDD TUBES: B8-21 inch, 6 forward -
POWER ¢ 2000 HP 1§ for TORPEDC TUBES: 8-21 in, , g :::wlrd
) 4500 BEP 4500 HP
WEIGHT: 200 tons (dry) SPEED: 20 En. {surface} SPEED: 16 Kn. (surfaca)
. 420 tons I{iu:'l 17 En. (submerged) 14 In: (submerged)

DISPLACEMENT: 2670 toms ( standard) |
3650 tons (submerged) —oo@-ACEMENT
TROOFS1 67 (7 off, 60 en. )

2100 tons surfaced
2700 tona submarged
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RADIO VOICE PROCEDURE
PRONETIC ALPHABET AND NUMBER
PROWORDS AND FROSIGNS
INTERNATIONAL MORSE CODE

SEMAPHORE

~ ANTENNA THEORY

RADIOS
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CHAPTER TWO

COMMUNICATIONS

RADIO YOICE PROCEDURE

DO

Afaume the snemy is monltoring all radio tran=
smnlaEions.

THINK bafors you spask into a radio. Crganize
your thoughts and transmit then slowly and distdnotly
to facilitate acourate reception at the cther snd.

Reep messages brief and conclae, gsttng acroas
the complete thought you want to tranamit to the
réecaiving and.

Make surs that the recelving cadic cperator
glearly undarstands your mapsage befors you securs
iranemisaion .

Know and make use of tha phonete alphabet
when required by the text of tha messags or trans=
:I'I'Iillim'l N

Know and use only unit radio call signas.

If posalble, write cut all messages cent and
racalyved,

Know applicabls authantication tables, and how
to usa them.,

Send only as fast ax you can receive.

DO NOI

Do not waste time by transmitting lengthy

rambling messagas.

Do not use personal names or unit designations .

Do not conduct unnecessary test counts, ex-
changes of readability, o othar traffic that winld tand
to clutter up the net.

Do not Unk authorized call signs with actual
unit desigrnations .

Do not use profane language.

PHONETIC ALPHABET and NUMBERS

LETTER

ML - vTOEIr =i —TIT oMo rm e

PRO-WORD  PRONUNC IAT 10N
ALFA Al. FAH
BRAVD BRAH VOH
CHARLIE  CHAR LEE
BELTA DELL TAH
ECHO ECK OH
FOXTROT  FOKS TROT
GOLF GOLF

HOTEL MO TELL

I ND 1A IN DEE AM
JULIETT  JEW LEE ETT
KiLa KEY LOH
LIMA LEE MAH
MIKE MIKE
NOVEMBER  NO YEM BER
DSCAR 355 CAR
I PAH PAH
QUEBEE REH BECK
ROMED ROW ME OH

5 IERRA SEE AR RAH
TANGO TANG GO
UNIFORM  YOU NEE FORM
VIETOR VIK TAH
WHISKEY W55 WEY
XRAY ECKS RiY
YANKEE YANK KEY
ZULl Z00 LOO

NUMBERS PROMUNC IATION

DD g ah Fug by —

WUN

T0O
THUH-REE
FO-WER
Fla¥iV
51X
SEVEW
ATE
NIMNER
ZERD

1T - 2




PROWORDS and PROSIGNS

A "proword” 1y 8 word or amall group of words which have been designated a standard-.
lzod meaning. ‘When both sander and recelver understand proword meanings, a radic voloe message can be shortanad
considerably. A "prosign” is an abbreviation for a proword, used while sending morse oode or ssmapheore in order to
kesp tha measages as shoct as possible.

A

FRQWORD IROSIGH

AUTHENTICATE Used when baginning a message to determine if station called or
calling is friandly or anamy .,

I READ BACK The following is my reaponse to your inatructions to rand back,

MESSAGE FOLLOWS A maszaage which requires recording 18 about to follow.

SILENCE LIFTED Resums nomoal transmission, {B8ilence can be Ufted only by the
atation Imposing it or by a highar authority. When an authention-
tion aystem 12 in force, tranamission lfting " listening” silanca
must be authanticatad] .,

THMIS 18 DE This transmission ix from the station whose dasignation immadintely
follows,

UNKNOWN STATION AR The identity of tha station with whom [ am attampting 1o satablish

communication 13 unknown ,

The portion of the measage to which I have refersnce is all that
which followy .

ALL BEFORE AR The portion of the massage to which I have referéence i all that
precedes i

CORRECTION EEEEEEE An s#mor has besn made in this tranamission. Transmission will
continue with the last word cormectly transmitted ,

EXEMPT The addressss dasignation immediately fellowing are sxampted
from the collactive call.

FIGURES Numerala or numbars fallow, (Optional)

GROUFPS GR This measage contains tha number of groups indicatad by tha
numaral follewing.

I BAY AGAIN 1 am repaating transmission or portion indicated.

I BPELL [ shall spall the next word phonatically,

INFO INFO The addresseas designations immaediataly following are addrassed
for information .

RELAY (TO) Tranamit this messaga to all addragsess or tc the addrasa dealgn-
ations immediately following.

TIME That which immadiataly follows is tha time or dats/tima group of
the meas&ge.

WORD TWICE Transmit(ting} sach phrase {or sach cods group) twica.

WORL: AFTER WA

WORD BEFORE wB

IT1 - 3



DISREGARD THIE
TRANEMIESIION

DO NOT ANSWER

EXECUTE

EXECUTE TO POLLOW

CuUT

CVER

SILENCE

VERIFY

ROGER

SAY MGAIN

SPEAK SLOWER
THAT I8 CORRECT
WILCO

WRONG

&l

IMI

I hereby indicste the separaton of the taxt from other portions of the
modEage.

This tranamission is in arror. Disregard it. (This proword shall not
be used to cancel any message that has basp completely tranamitted
and for which receipt or acknowlsdgamant has. besn recsived),
Staticne ¢alled are not to answer this ocall, recaipt for this mesangs,
or otherwise to transmit ln connection with this transmission. (Whan
this proword is amployed, the transmissicn shall be ended with the
proword OUT],

¥ou may tranamit now,

Carry out the purport of the message or signal to which this appliss.
(To be used only with the axecutive method.)

Aztion on the message or algnal which follows is to be carried out
upon receipt of the preword "EXECUTE.” (To ba used only with tha
axecutive method] .

This is tha and of My tranemiesicn and no answer Ls requirad. ([Since
QVER and QUT have opposite masnings, they are never used together),

Thia is the and of my tranemissicn and & response is necassary, 30
shaad; transmit.

"Bilence” spoken three imus means “Ceass Transmisslon immedlately.”
Silencs will ba muintainad until instricted to reaume,. Transmissiona
imposing *Listsning” silesnce muat be suthsnticated.

Verify entire messags [or portion indicated) with the originator and

send acrrect version. (To ba usad only at the discretion of o by tha
addrasses to which the questioned message was dirested.)

I muat pauss for a few saconds.

I muet pause longer than n few ssconds.

MEANING
That which fcllows haa bsen varifiad at your request and is repaated,
{Toc beused only as a reply to¢ VERIFY),

Rapsat thia entire tranamission back to me exactly as recelvad.

I have raceived your last tranamiasion satisfactorily.

Rapent all of vour. last transmission.

Faduce speed of transmisaion,

What you hava transmitted is commect.

I have recelved your massage, understand it and will comply. {T0 be
used only by the sddresses. Since the meaning of tha proword ROGER
13 included in that of WILCD, the two prowords are navar ussd to-
gather].

Your last tranamlasion was incomact, The correct version 1s

ITI - &



ORIGINATOR Tha one who originates n message .

FROM M The originator of this measage is Indicated by tha address deslyn-
ation immadiataly following .

TO TO The nddressese(s) whoae designation(e) immediately follow are to
taks action on this massages.

PLASH v A Precadanca PLASH. (Reserved for initlal enemy contact raports or
apeclal emergency operational combat trafiic).

IMMEDIATE 20 Precedence OPERATIONAL IMMEDIATE, [Reserved for important
TACTICAL masaages pertaining to the operation in progress).

PRIORITY FP Pracadanca PRIORITY. (Resarved for important mesﬁaqan which must
hava precadance over routine traffic),

ROUTINE RR Frecedance ROUTINE, (Resarved for all types of message which are
not of sufficiant urgancy o justify highar precedence, but musgt ba
dallvarad to tha addressee without delay}.

INTERRCGATIVE INT Explain meaning of a word used in last ransmission or do not under-
stand laat trangmigeion, please explain.

semaphore

Intearnational
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COMMNTCATIONS
TANTENNL THEORT™
“ThPP - 113 0%
NAN/PRC A%
SAN/VEC kG
WERC-25/PRCT TH
AN/PRG4T®
pRC Tiw
W ER
ANTENNA THREORY

An antanna is 2 conduotor or aystem of con~
ductors for radisting (transmittinglor intarcepting
{receiving) radic waves. The stregth of a Tadio
wive Erangmittad by an antemna dapands ou Anteood
Langth snd curreat flow. Tor beast raaults antecoa
length sust ba sno integral romber of ball wave langthe
Des to the length of the sost often usad radio wmvan
tha half wava antenns is tha basis of anterms theory.
568 + frequency = antemns haight.

An antenna way by wads teecnane (the opeimal
apetating condition) either by sdjusting the fre-
quaney to mateh the antsons or sntenma lmgth to
makeh tha fZraquancy.

Yor s atraight wirs intennos - propipation D
bagt ag 1 reception in tha planss parpandicular to
thy ankEsnna.

Ssvaral axamples of aptermad Arw Included.
Addicional Anteona inforsatioco is an follows:
1. Incroduccionr

a, The use of diffsrent anteonss will s~

abls you to cransaict and cecaive wensagus from
graatar distances.

2. Prasmtationt

&, An mtesna radiacss Tadio waves into
apace at the wpasd of light.

b. An snteoow {# & condocBoar AT & aYetam
of conductors for vadiacing (cvanamitring) or incar-
cepting {receiving) radio wawvas.

c. The treosmission of Tedic waves chrough
spiced Lg called vave propagation.

d, Componants requirsd for successful
eranpatpaion:

1)
(2}

Teansmdccar
Transxiagion Lina

{3) Tramsmitting Anteons

{4} A wadivm thtough which radic waves
craval {Bx. - the acmosphere)

(3) Rscsiving Anteoma

(6} Anocher Trapemission Ling

{T) Racaiving Byuipsenc

II=-8

a. Amplituds - tha meégucs af cthe radls wvavae's
apargy lswl.

f. Cyole - i complats sequencs of variacion of
movamaat of tha warn.

i. Fraquency - Tha sumbar of ecycles that sccur
in ong sscomy

{1} Eilcharts - cas thoussnd oycles (KEIL)
{2} Mapaharts - ons millico oyoles (MEI)
{3) Gigaharts - ons billien cyclea (QHE)
{4) Teraberts - ons trilliea eycles (THI)

h. Feequency bands!

Dascription Abbreviation Freguwncy
Yary Low vir Balow JNEKHI
Low Lr 30 o JOKHE
T L W 300 to JXOERZ
T A L
-]
:’I.Tﬂ Righ ey 300 co JOO0MME
Supar Righ r 3 to ) GHZ
Bxtramaly High mMr M to JO0GME
1. Anterma Length

{1} The strangth of » vadio wave radisced
by am anteona depends on the Llength of cha sntaona
and the amcunt of current flewing iIm it.

(2} e balf vave sntenna is the shortest
rosonant leogth and ia used for tha baais for all
AB B4 Ehaory.

{3) in antenms ciy ba sads resonant by bwo
mathode i .

{a) By adjusting the frequency to
suit » given anterma lemgeh.

{b) Py adjusting tha langth of the
antanna wire to suit « given freguency.

j. Tormolaw==b68 4 frequency = tha haight of
the mntsona

aobans




TE-PP-LIR & ©

The TR=FP=11B&G. is an TH transcaivar of vary
linited rangs. Its swffsctive Tange is 3-4 KM over
irregular tartain and 8 XM line of sight ovar flat
groveed or watar. Tha ast iy splask procf wmter tight
walghicg 4.5 1be. Of 200 possible charmala, six ran-
dom chernals sra prasst and recorded inside the batc-
taEy cover. Tha aet is [esquency capatibla with AN/
FRC-25, AN/PRC-T7, AN/YRC46. The power aupply 1s a
:rr call (PE-28-A) wicth a life of approximataly 40

butra,

SPEC.: Frequency Range: &7.0-55.95 MAZ
Channals: 200
Fraquancy Spacing: 50 KMZ
Fower Output: 350 MW - BOO0 MW
WRIGHT: w/battery: 5 lba.
w/o batksry: 4k lbas,

Additional Information as follows:
A. Hijor Farta
L ]
1. Teanscaiver

4. PFicks up Radio Bignal; turns it into
voien,

B. Picke up voica; turns it into radio
eigoal.

2. Antenna
&, Hacaives and senda radio signals.
3. Bactery (A, P2-28-4)
&, Cadium Wickal
B, Capabilicias and Limitac{ons
1. Rquipmant
m, &.3 lbs.
b. Splash proof wetar tightless
1. Tranamisstion
s. M
b. Fower Output
{1) 350 W - 30 W
¢, Tarrais Limiting
3. l'ﬂq_m-ﬂ::_
a. &7.0 - 36,95 ¥AZ
(1) viw
b. Frequancy Compatibility
{1} AM/PRC-15
{2} AR/PRC-T7F
{3) AN/YIC-48

II=-T

&.

Chanoala

i

b,

bRELAry covar.

[+

5.

200 Posaible

{1} 50 KMZ Spacing

§ix candom pra=sat channale

{1) Frequanciss recordad inailde

Range

i,

3=4 KM affsctiva

{1l)] Irrsgular Terraio

B KM Mixirmum affactive rioge
(1) Lina of aight

(2) Over flat ground

(3) Ovar watar

Power Supply (Battary)

Dry Call PA-28-A
(1) 15v
(2} 40 hours 1ife at & 1 to 9 ratla

{3) Westher tight

Steps of Procadurs

1.

2.

Assambly of radio

d.

b,

Antenna

Battary

Cparation

-1

Tura the "Ext-0-Int" function lmob
ko INT.

Adjust volume

Push to talk

mlntntn:.!

1.

2.

3.

Transcelvar

L,

b.

Kaap dry and clsan

Spray tarminals with siliconm

Bactary

k.

Stors in cool pluce

Racord approxizate Cima used

Hitarproofing

Wheo applicabla



AM/PRC-41

The ANSFRC-4] 1% & UHF radlo used mainly for
ground to afr communication, It Is vary 1ight walght
(4.0 Ths.) making 1t en ideal radlo for ground troops
to carry In the fleld on & rucknack framm. Tha
sparating ranges of ANSPRC-L] §a line of sight, used
for voice transmissiony only. The set conslats of
a recalver/transmittar (KT-595), wn sntenna (AS-1404),
hand swt {H=33), rucksack frams and 3 battwrims (BB-
h511.

SPECIFICAT I ONS:

Modulation = AM
Freq Range 225 to 199.9 MHZ,
Operating Channels - 1750
Charmal Spacing - wvary 100 KHZ
Oparating Ranga ~- LTna of »ight
Powar Output -~ 3 Watts
Powar Requirsmant - 2k Yolts OC
Cuty Cycla = Ons to 9 minutes
Walght - 40 1bs w/battary

10 1bs w/o Battery

PRESENTAT ION OF THE AN/VRC-45 TWO WAY RADID TELEPHOME

The AH/YRL |3 » two way redlo telephons sat with
A masiman cengs af W0 miles and & &ffective warklng
ranga of 25-30 mlies. Powsred by & 2k VYOO boat battary,
It has & fraquancy range of 30 NC to 75.95 MC In two
bands., Tha AN/VRC-46 has 920 posslble channels. The
fregquency modulation Is Tn modes. The radio ast has
Ity spenkar snclosed In the sat and outlats whars the
headsat and handmlka can bs connacted.

TUNHIHG THE AN/YRC-46

Tha Firat step In tunning the ANSYRC=46 (3 to turn
the squelch switch to the OFF poaitlan. |f cperating
under-black-out condlcians turn tha |lght switeh to OFF.
The tacond step |s to turn the power swltch to LM,
Then &l1low the squipmsant ta wars=up Tar one mlnute
bafore attempting to tranamlt.

Once this Is done tha spesker awiteh 13 pinced
In the OM position. Adjust the volums control untll
background nalse Ts audibla, I squelch |9 used
turn squelch switch to oM. The AN/VAC-46 Is now
tuned to the deslrad chantal By flest selecting the
proper band, A or B, snd than turning the MC tune
snd KC tuns mo the daslred frequancy appsars on the
chanrel dial,

Obtarve the call Indlcator for a visual Indlicatlon
of an incomlng signal |f the l1ght switch and tha
squalch switch ara bath on. If an axternal speakar
Is used, turn the spssksr switch off. Now conneet the
microphons to tha ratransmit Jatk. When & high powar
olutput is required turn the powsr awltch to HI. |If
thara 13 a loss of power to the AN/YRC-kE chis may ba
the result of & tripped 2lreuit breoaker. To ramt, turn
te the MESET position and back to tha desired power
output, |f the circult breakar trips again after re=

satting it once, therse I3 & short and the sst needs
mal ntanance.

Additlonal Information on the ANSYRC=45 ae
fal lowa

A, AN/YRC=46 Momencimturs.

l. Tha ANSYRC-KE |s & twoway redlo tele-
phona.

2. Range Is &0 milex (max]mum)

A, Rangs Is 25-30 mlles (effective).
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4. FPowsred by 24 ¥YDC boat battery.

5. Freguency rangwe 10 MC-75.95 BC In two
bands.

&. 920 pcanlble channels.

7. Frequency Modulstion uied In modes.

B. Radlo has speaker anclossd In set,

9, Handmika and Hesdsst can ba connactad.

BE. AM/RC-h& Oparating Controls.
|. Band Switeh,

4. Salscts fraquancy band (A} 30 MC-5Z.95
MC wnd {B) 53-75.95 NC.

2. ML Tune
#. Tunas in 1 NC stapst s Tndlicated on
dial.
3, KC Tunm
a. Tunas in 50 ®C steps s Indicated on
dlal.

4, Powar Switch

s, Turrs squipsant on.

b. Selacts alcthar low aor high power out-
put with a maximom of 3 watts on LO and & minimum of
35 watts on Hi. (55 watts sverage max|ow)

c. Breskar Masat sats tha clrcult braskar
< reEmoves.

5. Squeich,
4. HNew Sguelch CM=0FF allninetes umwanted
nalse when not recelving.
{1) Wew Squalich can only ba brokan
whan transmitting statlon Is teansmitting = 150 cps
sl datons,
b. 0%'d squalch ON=OFF allminates unwanted
nales whan not racalving.
(1)} 01d Squalch ON-DFF can ba braken
whan any signal (s recelved with nolse.

&. Spaakar Swltch.
a. Turns the bullt=In spesaksr on and off.
7. Volume knob,

4. Controls sudlo level in spesker and
haadaat.

B. Lights Switch.
#. Lights dlal of tuning alamant and
<al)] Indlcator. Call Light.
b. Lights whan & signal s racklved if
light switch is on andsquelech switeh' s In althar 014
or New 3quelch.

9. MNlhe Jacks: Retransmit RS and Miks.

19. Antsnna Control connactlon Is for the
contrel cable to the antenna matching unlt for match-
Ing the antenna to tha propar cparating frequency
balrng transmltted.

11. Antanrna connection.
#: The cable running from the antanna to
the radic trenamittar and recalvar connects hare.

12, X=mode 13 for securs transmission md 1
not used In our system, but the cap must always be In
place or tha radle wll] not cperats (won't transmit-
w11l recelve).



€. Tuning the AN/VBC-i4b

1. Turn squelch to OFF poairion.

+ 1. T1F oparsting under black-out conditiona
tutn tha light swicch to OFF.

3. Turn powar swiceh to LOW. Allow the
squirsant toc wars-up for one minuts bafors transmit-
cing.

%. Tutn tha spesker switch te OH.

3. Adjust the volums control unkll back-
grourd nolaa 1s haard.

6. If mqualeh In uesd, turn squalch to OH.

. 7, Turm tha AR/VRC-45 co the desired chan-
tial,
. Turn tha band switch to A or B,
b. Turn tha MO tune and KT turn so tha
dasiced Irequency dppairs co tha channel disl,

8, Observe Ehy call indficakocr for n vigual
indication of an Inceming signal If che light switch
is ON acd squalch switech 1s OH.

9. If an axtarnil speaker Ism used, tutn the
spsnksr awitceh to OFF.

10. Connect microphone to the retransmit
jack,

11. Wheo high powar cutput I requirsd, turn
powmr gwitch ko HI.

12, A complate loge of powar ta the ANSYAL-
46 may tamult From & tripped circulic braaker. Ta re-
set, turn tha RESET poaition, than back to LO or AI.

&, If tha ecivcuit brasker crips agein

after resat, maintenanca is required.

D: Tuning tha intama

1. Elscttrical
2. Hirual
&, SLECTRICAL - By tuning the radio sat,
it sotowstically tucas the Antenna to the propar fras=
quancy through the ancsnna cabla.
b. MANUAL - On antenna baae coupler turm
fraquancy cange indicater o dasiced fraquency Tange.

E. FPraventive Maintenanca

1, Uee & clasn, lint=-free cloth to Tamove
dust, dirt, molatura 4nd greass from Ehé antenne, an-
tannd matching unic, front panal controls of the cos
ponents and audio accessoriss. IFf necessary, wat tha
cloth with Clasning Compound (Fadetel Steck NHo. 7930-
395-9542) and wipa the parce; then wips with a clean
dry cloth,

2. All control knohs should work smoothly,
should b cight on the shaft, and should not bind,

3. Inspact sptaccss, coses and runming
wparas for rust and corroaion.

&, Inepsct For loge knobs, swikcham, con=
trole, indicator jewals, aod connectots.

5. Clwan ctha chapoal dial apd oame plates
with a clean, soft cloth,

TRARSCEIVERS FRC-13/PRC-77

Both mata are phort racge high frequancy W, FM
tranacaivers that are man-pack porcabla. They permic
two-wiy volck communicatlons. Tha KY-315 powar plug
battary alloews 10 hours of PRO-I5 oparation and 30
hours of PRC-77 opsratioan. H-189 ona-slemant handasts
drg ussd an both or thers sre provisicons for o micro-
photie ind headyat or externl amplifisr/spsaksr sys-
Eam.

PRC-25/FPRC-77 weight with battary: 22 lbs.
PRC-25/PRC-TT walght without battery: 20 lba,
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SEE

Thapn gate cpardta on two frequaccy banda 30-53
magaharts and 33-76 magaherte, Thie allows for 910
posaibls channels with band widths and inter-chacoal
spacings of 50 kilohertz, Ksy to tracasic, Telssss
to reacaiva. Racord approwimata hours of bactary usa.
CObasrva standard anfaty precaucions.

PRG-25/FPRC-77

A, Requiremsnmts for PRC-15 and FRC-77

1. Capabilicies of PRC-1D
a. Explain tha Capabilitiss Randout.
2, Capabllitiee of PRC-77
4. Explein the Capabilities Bandout,
b. Explain why the FRC-77 is bettar
then ths PRC-25,
¢, PFAC-77, KY-38 power plug bateary 20
hours for PRC-25, 30 far PRC-77.
3. Frinciplas of opariticn
4. Fhort Rangs.
b. Man-pack porcable.
2, Frausncy wodulated {FH) Trans-
Caivar HF [CW).
d. Two wiy volce communications.

B. Inpcallaciog

1. Battery ipatallacion, typa BA-3B6, 2.5
sod 1Z2.5 volts.
4. Inatall a baccary io a PRC-I5.
b. Inmcall & battery io & MC-77.
2 Antencs Iostallatcion
L, Antenna AT=B91, 3 fr. cipe w/fluxibla
Aupport. =
b. Antannd AT=-I714, § asction whip w/
rigid support AB-3F1.
¢. Antenna, craft mountad for YRC-46,
d. PBRstracting capm 4nt. marked Lin freq.
langtha.
3. Back pack insctallation
. Demonptrate procsdurs.
4,  Accammory Iinatallation
i, Handawts type H-139 one elymant.
b. MHicrophonas and headsets,
c, Extarnal spaakers and amplifiers.

C. Opsration

l. Channale wnd Frequenciss
4. Praquancies, Hi apd Low AT 30-33 MO
{Lo) R/T 3376 MC (H1) 920 chacnala possible.
B. Band Width snd Bpacing 30 KC.
c., Balscting chinnels and bandy.
d. Presatting Chammals.
8. Primary and Sacondary frsquency.
i, D-pini:tm Procadutes
Turning on and patting fraquancy.
h. Fay to tranenit/relesss to recaiva,
g. Funotdon Switch
(1} oo
{Z) Squalch 3} EC
(3} Reatraremit
{4) Lite
d. Asdic chacks
(1) Volcs Checks (before op.)
(1) BSqualch chacka
3. Becuring proceduras
i, Turn off, leava conoacted or securs
for storigs,

b. Switch frequancy and bands for



security.
c. Record approx. hours of battery use.

RADIO SET AN/PRC=4T

Radic sec AN/PRC-47 {a » complets portable high
frequaney (HF) communications system. The radio set
provides voice, contimseous wave {CN) and frsquancy
shifc kaying (FEK/Tala-typs) transmissice apd Ta-
caption, The radic set may ba used in portable,
vahicle and fixed station application. 1In the porc-
able, vehicle and fized statfon applicatfon, 1In
tha portable application, tha complace squipmant can
be packed by two man.

Mathod of Packing: Radin sat casa CT-3700/PRC-47
or Ruckaask

Total Weight: 80 poonds

WG Battery: 70 pounds

SAPETY

1. Do not touch tha antecna during transmission or

tuning, ssvera burne may rasult dus to high voletaga

radio frequancias,

2. Do not oparste CW-FEK or voice tranamiseion more
than one minuts out of avery 10 st high PoVar.

At low powar, do not axcesd I minucea out of
avery L1, Thare ara ne limitetions on reception,

3. Do mot lenve panal lights on after the power
amplifisr ham basn tunad.

4. Kesp tha high-voleags power mupply turnad of F
as mach as possibla Eo consarve power,

BATTERY
1. Bacord approx. tims In use on bagk of batesry.
2. Terminal pluge

a, Cleap spd lubriceta
b. Watsrproofing

3. Radic cass

i, “t“?m’lnl

Notes
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BT- 794 /FRC-14 TRANSCEIVER

The RT-794/PRC-74 get i3 n 15 watt high-fra-
quancy voice or code txanscelver. It cpearstax on
fipgle aidebacd. Frequency range is from 2 Mege-
harte to 17,999 magahertx wicth 1 kiloharte spacing
which makey it frequency compacible with the AN/PRC
=47} eransceiver. Bange is tarrsin limiced with =
nominal ground-wave rangs of I5% miles. Sky-wava
propagation can sxcaed sevaral hundred miles. Uses
mictophona /hasdest arrangemant. Uses BAIQ 1.2 Yaolt
Hickla=Cadivem calla.

USE

Uya with hsadget. Tune to cesacast magahertx,
then ta 100 KHE them to 10 ¥HZ and finally to pear-
ast 1 KHZ which is the limit of frequency separation.
Antenna mugt bs adjustad to desived frequancy Tanga.
Prass button to talk. Obssrve stendard safety pra-
ciutinne. )

Waight with batesey fs 32 lba. ’

Waight withouk hattary im 28 lba.

A, Hajor Parcts.

1. Transceiver
2. Ficka up radlc =ignales, turns tham
into volog or CW.
b. Picks up volce or CW and turns tham 3.
into radio signals.

2. Antenna
i. PReceivas and wends radio signala.

3. EBackary (KXBA-3BS)
#. 1.2 vale nickal cadium,

B, Capabilities and Limitations

1. Equipmemt
&, 35.5 lba.
b, ESplash proof watar tightness.

Z. Tranamisaion
&, HF (S55B).
B. Potar output 15 watts.
€. Terrain limiting.

3. Freguancy
&, 2 MHE to 17.99% MHL.

B, HF [85B).
€. Fraquency compatibllicy
{1) AN/PRC=&T

4, Channals
A. 2,000 eo 17.99% MHZ
{1} 1 KHZ spacing

3. Bangs
a, Ground wive - 25 miles
b. Seywava - Spvaral hundrad miles

6. Fowsr Supply (Batkary)
a. [Cry cell [(BA-30) 4.
(1} 70 calls per battary pack.
(Z) Ona and a half voles par call.
{3) 14 ampers hours.
{4} Terminal woltags per pack + 15.

C. Steps of Procadura

1. Major Compomenta
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a. RT-1094/PRC-14
(1} A and B Madelps
b. Cass CY-4880
{1} Holda 70 ea. BA-30
¢, Dry Call Pack
(1} Holde Z sa. BA-3E6
d. Bug Accammorias CV-B63SPRC-T4
(1) H-80/U Microphona
(Z) Hesdset H-140/U
(1) Key E¥-582
(4} Ancenns A5/188T
(5} Antenns Kit Mix - 911
() 2 aach for doublat, long
wics
Runniong Sparss
(a} Fupan
Wire Ancanis
(a) Counterpoise or lead in
Rope Halllard
{a) TUsed to Inetall Antennd

(6
>
(4}

Moot Componanbs:

. Mounk MT-3513
{1} Mount for Antenma

b. ABR-3555
(1Y Antenca Bapy

¢. Battery Charge Cablme

d. Cable Assembly CX-1146870
{1) Key Cord

Controls and Indicatars:
4. Ant Tuns
{1} Adjust Aotenng Couplar
Capacitar

* b,  Ant Load

(1) Adjust Antenna Couplur Indi-
cator
c. OEf=On=Tuna
(1} Balact Bequired Punction
d. RF Gain
(1) Adjusc Beceiver Gain
. Paik Nolim
(1) Tuoas RF Circult to Oparating
frequancy.
f. Clarify
(1} HRacealvar Frequancy vearniar
tuning
a- Fush to Calibrate
{1} Set synthesimer to coincide
with freguency.

h, 1 M
(1} Salacts frequancy Iin 100 KHZ
ataps
i1, 100 FHZ
{1) Salects frequemcy in LOO KHZ
ataps
4. 10 KHZ
{1) Salects frsquency in 10 KHZ
stapa
k. 1 EHZ
(1) Selecta fraquency in 1 KHZ
atap
1. Ant

{1} Accepts antanns wirs

Operation
2., FRecelvar (RT-794/PRC-74)
(1) Attach sntenns mounting brack-
at.
{2} Inecall whip antenns and adjust
to desirad frequency rangs.
{3} Actach lead wire from whip
sntanne to front panal anceanna
tarminal .



{&)
{3)

(6)
()
(8}

(%)

{109

(11)
{12)

(13)

(14)

Contvact Handgat to sither panal
or audice jeck.

Fat froot Panal 1 KHZ, 10 KHEZ.
100 FEE Salector knoba to de-
aived frequamcy.

Turn off-on-tunm swltch to ON
poaicion,

Sat BT gain o Max and adjust
paak noiss haavd in haadeat.
Adjuet antenna losd aed antymna
Eunk conkrol for max nolas Teavd
in hasdeat.

Prame in clarify/puik to cali-
brates knob and adjust so thac a
sato beat dg heard in headgat.
Mlsaps the olavify/push to eal-
ibrats knohk and cesst ths point-
ar o midacelw.

Eet EF gain conteol for deviesd
volume of recaived aignal.
Adjust clarify knoch so chat tha
quality of received signals ara
mdkural,

{XMT} Mode Tuns, Off-0n Tana
mwitch to the tume position aod
listen for cuna in che hesadast,
Alteroataly adjust antanna Eune
and antesa load knoba until

L max reading is cbtained on an-

A. Capabiliciss and Limitacions

1. Raoeiving Sat: Radic AN/PRR=%
a, Beloat sountsd

b. Orystal controllad (PW) HF (CW)
2. Esceives wolce and tong mignaly
d.  &7=3T MEE, 2 chassala
& Limited recalirs 1l oot halmst

mountad .,
f. Limited cange: lwss than 1 mils.

2. Trapamitting sat: Radic ANSPRT-&

a, Hand hald

b. 2 chacnsl

€. Tranamitca
1) Audio tons
{2] Veaica commsunication

d, Line of sight ranga limitetion
{1} Location snd terzain

B. Hajer Partp

1. Mceiviog sst and tranmmitting sat
4, HRecslver
b. Trasssicess
g, Macaivar langro
d. Haad et
8. flide Bavnaes
f. Ancarmas

tenna indicator macar.
{13) Zsleass Off=On tuoa koob and

tllow to ceturn to the 0N posi-

tion.
(15) FPreas wicrophona bubeen and

apsak diractly ipte sicrophons.

%. Typss of Ancannas
a, Whip Antanna
(1) Providad with aae.
b. Dipole out to fraquancy

€. Invarted L and full wava foldad Dipola

d. BHloping long wirs with reflesctor or
countarpolas.

KECEIVING SET - AN/PRN-9

Tha AN/PRR-5 pat fg & ocrvatsl controllsd halsge

mcambed high Irequancy costinuocus wave recaivar.
It frmquancy range is fyom 47-37 megahacts in two

charmals. It can recsive both voics ind tone squalch.

1L disconnacted from helmet thars ia lictls cecep-
tiom, but in any case vangs Iis lass than a wila.

TMMRGTIING SRR = AN/PHT-4

Tha AM/FRT-4 got i a hand hald tranmitter
that can sand both velce and tone signals. Renga
i limited by line of sight. Waight! with battary
I lba, - without battery 1% lbs,

-

Channal I provides seximum powar whils Channal
IT providad 2/ the power of Chemnal I. Tha ca-
caivar antefm must not ba grounded to tha halmat
and ths cransmit sntemma must be cillted abouc 4%
dagress toward the dirsceion of recaiver.

SAFETT

Ramove battariss whean oot in upe. Avoid get-
ting meisturs inoto cha works.

Addicional inforsation 1p ag Follows:

k- Battary cams FRT=4
h. Alipmant indicator
i. Bacesriss
1) BA-303/u PEL-9
(2) Bd-39%/u PRT-é

C. Genaral Oparation

1. Treansmictar providas aicthar tons or
voige sigwle on 1 channals.
a. Channel I prevides mex. power.
b. GChamnal IT provides 173 tha powsr
af ghancel I.

2. Antenna

L. u"l‘“-,n'-g

b. AR-1999-FRE-4

¢. Bacaivar Anrehns St Aot g
ground o halmat,

d. Keep transmit sntencs warticsl.

4. Tile trsmsmit antenns § &) dagres
angle coward diraction of racaiver.

I. Haintsninos

1. Battary
4. Ramows battariss wvhan not In oas.

2. Fragila1 check for correct oparation
balore operation

3. Hatarproofing
&, Avold moistursa as woch ax poasibla,
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AN/PQC - 1 (UTBL)
AN/PQS - 1B (HAND HELD SONAR)
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CHAPTER THREE

EIL.LECTRONICS

m/:-qn::-l

L.

(&I }'1'11- UTEL i o device designed b0 &llow
A owivmsar to compunicata with 4 subsavine, & aurfaca
craft, or anothar swimmer. While usiog UTEL subwarged,
A awlmmd: can tacalive volce tcaomigplonp, but if ha
is to trapamdt volca, he sust be wesaring 4 full faca-
mapk wich o microphome ("lung micvephoca®} imbedded
in ie. Howsver, hs can tracemit voica whila on tha
surfece without & lung microphoos (by means of a sur-
foce microphona),

In sny avant, ha cap always tranmit and raceivy
& homing tons, whathar submarged or on the surfacs,
This homing tons cap ba used aithear as & veebtor {to
allow a yubmarine or wnother swimmar to find the usar),
or ia 4 meany of poglitive commmicaticnn {if & coda
hia basn pravicusly agtesd upom),

Theta ara four s jor componenta to Eha UTEL:
Baceivar-Transmitter, Microphona [lung of Burfica),
Rpadsat, and Trandducars. The tranpducear output
pattarn is in the form of & dirsctional bato wpproxi-
mataly 1004, in widch, To maks use of its direcstion-
al responam, tha tcansducer sust be pointed a3 s
flashlight, directly at the othar station. To ba
weed oonidizeccionally the transducer i poinced at
the ocean floor. Tha ejuipment will datact ahip
noleas in tha fraquency ranga of 2.3 and 12.0 KC wikh
& limited degres of baaring sccuracy.

RATING. IMNSTRUCTHONE
oes $ Thare ara sevaral scapd

ievoelved in praparing UTEL for opardtion. Thay fol-
low, in order: |

Opan the cape; To do this; remove the hold-dewm
nmut locatad in the center of tha panal by turning
countar-clockwios. A 5/8 loch accket wrimch ghould
be used for this purposs. Remove the flat waahar
locatad Bansath tha hold-down put, Raiss the ssaling
clamp clear of the pavel atud {ba cargful £o awcid
thredad damags to the stud) and at cha same timg ro-
tatn ths function spwicch from its canter positien to
parmit ite clearing the switch locking mechanism.
The sealing clamp may nvow ba Lifegd frem of ths unit
as far nj the cable commactors will parmie,
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* SPECIFICATIONS

WEIGHT (IK CARKYING CASER): 13 POUNDE, 2 0Z.
A1IR (IN CARRYING CASE): 4825.3 CUBIC IN. TTPE
EMISSION:
VOICE: AMPLITUDE MODULATED (AM), BINGLE
SIDEBAND, UBING UPFMER SIDE BAND.
TORE: COMETANT AMPLITULE CONBTANT FRIGUENCY
SOUND WAVE.
FREQUENCT RANGE:
VOICE: THRANSMISFION AMND RECEPTION B.3 TO
12 xc.
TOKE: TRANSMISAION: 9.2 KC.
MAZIMUM OPERATING DEPTH: 100 FEET
RANGES (UNDER WOBMAL SONAR CONDITIONE) !
SWIMMER TO EWIMMER (DIRECTIOMAL) 2,000 YARDS
SWIMMERE TOQ EWIMHER {OMNIDIRECTIOHAL) 300 TARDS
SNDMMER TO EMALL CRAFT (BOAT PEONE AN/WQC-1)
3,000 TO 4,000 YARDS
SWIMMER TO SUBMERGED SUBMARINE (JT RECEKIVER
WITE TRELEFHONE ADAPTER AND AN/UGC TRANSMITTER)
10,000 YARDS
POWER SUPFLY:
2 A" BATTERINE {MA=1328/U MERCURY
1 b &.C BATTERY PACE {(BA-341/0 BATTERY PACK)
WHEK STARTING WITE FARENH NEW BATTERIES, THE KWUIP-
MENT SHOULD OFERATE POR BIX HOURS (THIA 1d BANED OM
A JATIO OF LISTENING FOUR TIMES AS LONGC AN TRAME-
MITTING).
EEFERENCE: HAVERIFE 52882



Do not attampt to withdraw the cable connactors thr-
ough the sealing clamp holas,

Hext, roll the rubbar boot down approximately
1 1/2 inchas, and use a screwdriver tc remova the
two retaining soraws on the sldes of the plastic casa
liner, Then slide tha salsctronics assembly out of tha
case linar, As a precautionary measurs, be certain
that the panal powar swltoh 1@ in the OFF position
while inatalling battaries .

Install batteries: "A" Batterias; Ramove the
" A" battery connactor plate by unscrewing the retain-
ing acrew. Insert two A" battarlas negative () end
first, into the holes provided, baing certain that they
ara firmly seatad against the statlonary contacts o=
cated in the opposite slde of the chasals. IMPORT-
ANT HNOTE: Polarity must be obasrved,. Tha nega-
tive snds of tha batterias [center post) are ingerted
firgt. The batterles are of tha marcury type. Unlike
LE CLANCHE type, the cutaide battery cass is poal-
tiva, The positive terminals of the batterles ara mark-
od with & plus (+) sign and must be positioned at tha
openad and of the "A" battary ratainer.

The connector plate may now be fastened flemly
in place to ansurs good slectrical contact.. Do not
ovartightan tha rataining screw,

B AND C Battery Paok: Remove tha two Crews
locatad ony the rear of the rubbar cushioned cover plate
and remcve the cover plate. Hold the unit in such &
way as to avold placing unnecessary straln on the con-
tsct pine of tha plug=in units . Remove the protective
tapa from tha “B and C" battary pack connector socokst
and inaert tha battery connactor plug fally into the
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battery pack scckst, Poaltlon the battery pack Ln its
chassis compartment directly against tha cover plats
support bracket, withdrawing sxosss battery cabla to
the cppoalte side of the covar plata aupport brackat,
Raplace the cover plate, being certaln that tha battary
pack and plug=in unlte lia within the cuter lipa of the
cover plate,

Ssal ths case: Insart ths electronics assembly
in tha casa linar and replace the two mataining acraws.
Bafore rolling the rubbar boot back into place, maka
a thorough axamination of the rubbar boot ip and the
corresponding panal groove for the prasance of any
foreign matier. Both surfaces must be worupulously
claan, A soft-bristled brush or chamois ia recomen-
ded for this purpoas. The sealing clamp may then os
replaced, cbeserving the sama precauticns previcusly
outlined .

Tha hold-down nut should be flrmly tightened
with a socket wrench. Mo sxceas leverage should be
applied to the wrench, since excessiva tightaning of
tha hold=-down nut may result in serious mechanical
injury 1o the unit.

Bafora placing the recelver-tranamittar into ser-
vice for the first time, it ig lmportant to check the
tightness of the two cabla antrancs packing gland nut
using a suitable flat wrench, as rapsated mechaniaal
ahoeok and vibration during shipment ¢ould concalvab-
1y osuse some loosening. Tha packing gland nuts
ahould be dghtaned to approximataly the samea degras
as the hold-down nut, Hara agaln sxcessive tight-
sning Is unnecessary and in axtrema cases may dam-
age the cabla jackst within the packing gland assem-
bly dus to excess fre3asum devalopad by tha packing
gland. HOTE: The panel packing gland nuts are not
necapaarily tightanad flush agalnst the surface of tha
cable gland bodias .,

Install tha Tranaducer: To do this, allow tha
gaLle to hang fras for n moment to removea any twista
or kinks. Toansura a aatisfactory water seal, tha
engaging surfaces of tha cabla connectors must be
alean and frew of foreign matter. The transducer cable
connactor is inserted Intc the two contact tranaducar
entry cable connector extending from the racaiver-
rransmittar unit and the two connactors pushed tightly
together. The pariphary of each cable connector con-
tains & small rubber protubsrance to assist in allgning
the pina and racsaptaclas of the mating connectors .
The cable connactors are asparated by simply grasp-
ing the connector hodies and pulling apart,

Install the Headset: The headsat cable assem-
bly tarminatas In & thrae contact connector which mat-
&3 to the cormeponding thres contact audio antry
cable connector extending from the recalvar-tranamit-
tar unit, Connection 1a made observing the seme
pracaution cutlinad undesr Tranaducer Inatallation.

Install tha Surfaca Microphone: The Surface
micraphane should ba checked for tightness of water
gwal agsemblies prior to Initial use. The cable pack-
ing gland nut must be tightanad to produce adequate
orexagre an the packing gland grommet. The mouth-
pliaca housing seal should be maxdmum hand-tight



in & clogkwise dicection. Tha silcrophone should by
bandlad cirafully to avedd Injury to cha rubber diag
ssaling the mouthpiscs sparturs. The mlcrophona
cabls somector metes with two contact oonnAEtoTe
axtinding from the headsst cable agaambly, snd ths
comactios 1o mada fn the sioe mennar as that rac«
cemanded for the cransducer fnwtallation,

Install tha Microphona: The lung wmicroe
phone should b inscalled by ingerting ths grommst
in the hale in the facaplats. Insert the threadad
mital housing of the lung mietophona through tha
hole in the grommet and tightan st snugly. Take
care mwt to apply ton much pressurs on thy ETORENE
or the glass will be Jamaged. Lock tha mue with
the sat screw, The lung mlecrophons may ba used with
any full fecemask type of SCURA of sithar the opan
or closed circuit typs. Ramova the face plaes from
the FCUBA and rwpluca 1t with that of the lung
microphons,

Don squirment: The squipsest has basn duaign-
M for Installations as outlined in ehy following
parngraphy, but it incorporates wufficient flexi-
bility to permit deviation when desired to suic eha
comiort of the {ndividual opacRtoTe:

For svwimmera: Don the web balt, and by meace
of tha mounting clips, mount the reosiver-transmdes
Esr unit on tha belt, st your righe hip. Hount the
tranaducer on the laft sida of tha bale, rocated to
point in tha direction required to produce tha de-
sired bsam pattern {ses oparatien), Suspend che
wrfsce microphome from your neck by its strap.
Just the hesadsat eo fir comfortably on your head,
with tha cably axtanding down &n your eighe.
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For surface usars: Tha uipment say ba opar-
dted from pmall crafe uning the same instellation
ah gpecified for surface mrissers with che sxcapkion
of the transducar. For orgaration from k]l crafe
the traosducer fy detachyd from the tranpduner
mounting clip and either held in the wvater or pus-
pacded by its cable accordisg to tha desired Mam
patEnzn, TYor aparatiem from larger ships whoas
fresboard will oot paralt submersion of ths trana-
ducer, the transducsr extension cabls CX=3915/1Q0-1
may be vasd. The mechanical locking deviceas on tha
tracpducer axtension cable should ba secured to hay
transducer cable to pravemt possible loay of this
davica,

For use with Full Fecemagk: Tha squipmant may
Be used with a diving sawk and ie installed in cha
iamy wancar & spacifisd for surfaced swizmgcs with
tha axception of the mferophons, Hyrw tha lung mi-
ctophot lawubstitutedfor the surface sfervophone and
ia itatalled {n tha facemaak.

FAE-DIVE CHECK

Viaual Chack: Chack rubbar snclodures apd
“ables ko emsura that thars are no cuts or breakn
that mighe cuans leakage whea the Muipmnt {8 gub~
marged,

Operational Check: The oparation of the squip-
matit should ba chacked {n an aras of low ambiant
nolss level befors tha swimmgr anters tha watar.
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The following procedurs is cecommsndad;

{1} TRacaive - turn tha squipment ON, scrateh
the traneducer face, and liaten for a tTedring nolaa
in Eh. h“d-“:!

(1) Tranemit (Voles) - turn ths squipment o,
hold tha Function switch firmly in BMIT popition, and
talk inte the mfcrophome. Tha teansducar should smit
4 8 eo 11 KL upiotelligible squeal.

(J) Boming Tome - turn the squipment ON, and
held the funceicn awiteh Firmly in KT position. The
tranaducer should amit & steady 9.2 XC pons.

{4) & further check may ba mads by tweting the
aquipment opsration with a properly functioning UTEL.,
Flace tha twe UTEL's with thair teansducers about
threa inches apart in the afr wnd cossunicata from
one to the othar.

OPIRATIONS

After the battarias have basn fnetslled and the
SompolActs proparly coonscted, the equipment ia
placad in nparation by masne of ctha ON-OFF switch.
Salwction of cthe typs of oparation is mada by tha
function switeh, The thess funcilons controlled by
thig mwitch ars homing cona, cacaive, and tranamit;
the oorTespending switch positfons are mrcked | T
and JOXT, respactivaly, The functifon awitch is
apring loaded tc Teturn to ics center posicion; thua
the squipment fungtions cormally a2 & recaiver. To
cperata thy squipsent ns & tranamdicetar procasd an
followe:

To tranimit homing tona: Hold tha functkion
meitsh securaly in the comnter=clockeiss (HT) poui-
tion. With tha funntion switoh In the HT poatition,
the equipment tranamite a steady high-pitched tons
for usa in sigralling or =e & oavigational beagon.
Ralsaws tha furckion swlech immadistely following
complacion of transmission.

To racaive: Tha sst will recelve tracssissions
whamaver the functise switeh 1y in eha J positiem,

To tranemic wolcer Hold tha funckfon switeh
sscurely in cha clockwise (NMIT) ponitice: ealk into
the miercphome. whec speaking ints thy mictophone
{lang or Burface}, allow lips to touch ths mtcrcphona
speccurs lightly. Do poe push the microphone sightly
agaioat wouth, ap this will distort speech Incalligs-
bility., Fellowing complation of tranamissfon, re-
laasa the functicn switeh impadiscely.

If prolonged transaiesion of voice or homing
Cotd i requivsd, 4 sritch lock machanigm is providsd,
which, when angiged, will rataic the funetion switoh
is sichar RMIT or HT position. To sngage the swiech
lock, it is cecassary ko turn ths function awitch
fully to cha desired position and then talss tha
witeh lock tab, which sxtends cvar cha adge aof ctha
Iskling clamp, untfl the switoh locks into position,.
The function switch fs relessed by holding thes switch
handle firmly in the poaition in which it has been
locked, masowhile pravaing the switch logk tab down
toward the panel, afcar which thy function switch Ly
be relsaned, Meleasing ths function switeh by da-
pressing the switeh look cab withoue holding back on
the funecion awttch handles will causs UBRSC SR RA DY
Wit on the rubbar swiceh handla cower, which in (3.



may Jaopirdize thy sffactivensss of the water ssal.
Tha drain en tha bacteeies wheo in the XMIT or
HT positiors far axceads tha driin wvhen In the R poai-
tion, For maximum battery 1ifs, avold prolongad transs
Rission mEcept when Dacalgary.
In ordar to consarva bactariae, keap powar mwiceh
of f shixy sjuipient 18 not In usa.

MAINTEMANCE

Immadiataly aftar usa, tha squipssnt should by
clsined, driad, and maturned to the tranait cass.

For axtended paricd of stornge, (ot waak or
longer) the battearies should b removed from tha Ta=
caivar-trangmitter uni¢ and storsd separacely,

FROBLEMS

Undatwater commmication is affectsd by the
followieg factors which may causs & reductlion in max-
imom rangas or in quality of speasch Tapraduceion:

Mavarbaration: In vnderwatsr communication,
rqvarbsration cap ba digcurned aw & hallow sound such
as prodaced by talking into sn swpty barral &t an wmp-
t¥ duditorive, Owvar long ranges, obe or mors dis=
cinct schoas can sosatises be hward, Ravarbaration
will moat oftan ba found In shallow sater, near the
noast, or In the wicinity of sharp camparacurs varla-
tiome. Tha wffect cin be triced to multiple paths of
ctransxinaion of & mignal In waesz, such is Ehe dirsct
path sigoal pilus signals which ara raflectsd from Eha
sucfaca and the bettom,

Nolas: BSince the squipmeant receivas omnidirec-
tienally to a oertain extent, it will piek up any
locally producad ncisa. If tha leval of any local
ociss i greater then that of an incoming signal,
volca communication will oot by relinkle, Most of
the noles in the wmtar will ba crsatad by Eha s:reva
and walkes of moving shipas in tha immedinte wicinity.

A pacondary source of nolss from nsarby shipd can
b triced to suxiliariss and overboard dischirge.
Thermil Copdipicne: The obtainabdla tangs of

the squipsent will ba conaidacably affected by vari-
aticns in water temperaturs, Passsge of the avnar
baits through severs tsmpardtuzs geadiente will cauae
banding of tha aocar beam resulcing in loss in rangs.
Conatant vetar temparaturs with varying depkh will
normally produce best resulbs in scoar comsunication.

Topogriphy, Btc: Tha prasenca of coral ceafa
or Tockl, a8 wall ns ths genaral conditlon of cthe
ocadn bobbcm may caups appracisbley rsduckion in the
quality of voice tranamigglon dus to raflectad sch-
cal. Large migunn guch am ranfs, If lyiog in cha
path of comeunication, oy form an obatacle auffi-
clant to sariously hampar tha sffectivaraas of tha
aquipment.

Jcattaring: Whah & mund wave rgaches & Ta-
Glen abundant in foreipn mattmer, such ay sed-wasd,
wid, o animal 11fg, 1t socouctszs many dmdll Pa-
Flecting surfacan. HMultiple caflections and te-
fractions remlt, sbaorption losses increass, and
affiziant trindmission to polnts bayond this caglon
is meda sxtramaly difficule.

Corrsctive Madsurast The effects of the limik=
ations ouklinesd shova can penarally be minimizad to
soma axtant by careful attamtion to the proper saths
od of talsphene procadura. The suriacs microphone
should be hald with tha lips just touvching the fronk
uf tha microphons nperturs, The cperator should
keep the moichpiece substancianlly in a vercical
position and talk inm 4 loud clesr volce without
shouting. FRegardless of the type of microphons
uied, it is important to sypeak slowly, pausing mo-
namtarily afcer aich word. The operator should em-
phaaing all tsroindl conscnants such as "T" and "GV
dnd saphasiza with & disticce hiss all sibilanta
such ap "8, “J", wnd “ZI". What the sicudtion per-
mits, the oparator should make every sffort to posi-
tioh che tracaducer & accuratmly as ponplible ko
obtain optimun divectional eaffactivenans.

R r/Eoum-1mm

(EAND HIEXI.ID SOOI IAER)

Tha datecting - ranging sat AN/

Ki8-1B8 is a zompletely self-contiingd hand hald
sooar. Tha aat has cwo sodas of oparation: “ACTIVEY
ind "LISTEN'. Eithear mods can ba malectad et spy
timas by tha opatacoe, by roeating tha wode selector
switch. In tha "ACTIVE" mods, the set tranamics &
aoued pulse which reflaces from objects In tha wvater
and returne to ctha somar., The yonar decects theas
raturning schoas and indigates to the oparator tha
rings, bearing, and (Eo somes extent) tha cypes of
objects raflecting tha wound.

RANGE i3 indicated by a combloation of cha
piteh of ths tons and cha position of the Ranga
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Bultch. Tha Mange Switch haw four poaltions; “OFF",
"ZO", "5O", and “120". The "OFT" pomition turnm
thy squipmant completaly off, The rumbets Indicace
tha saximum rings (In yarde) at which the sonar will
detect & Capgat, atb chat getting. The minimsm rangs
st which tha scnar will detect & target et tchat sat-
ting 1is the next lowsr possibla satting of tha Ranga
Bwitch, For axample, with tha réanga switch on the
"S0" yard posicion, the operater will hear schoas
from objects batweun 60 yards and 20 yards from Ehe
eat, Tha pitch of the ache Indicitms whara the ob-
Juct ip betwasn these two vangas. (A high piteh sche
indicates thit the cbject 1s near thy outgr limiky
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nf the range melectsd while s lower piteh indicatan
that the object ip nesrar tha lowsr 1imica of the
range pelected.)

BEARING 1a indicetsd by tha dirmction in which
the soner s pointed nt the time Ehe acho ratutne.

A pagnetic compans is provided to assist tha OPETA~-
tor in this phase of oparation.

IDENTIFICATION of the object returning the acho
can b determined to some axtent by iontarpretation
of ths wtho. Por pxample. ssewansd produces & fuzey
acho, whila & moored ming produces a rathar claar
acha,

Efficiant use of the sat In tha ACTIVE mode of
cperation requives conpidecable training since ag=
curacy depands grestly vpon the avaluation of the
echoss by tha operacer.

In the LISTEN moda of the operation. tha sound
tranamitter section of the sonar 19 turned off, The
receiver section of the ssaar continues bo OpaTata
and recelvan sound wavas 2t frequencies of bstwann
30 and 40 choussand evclaw (XC) per qecond. This
sound . which i{s of toa high fraquancy Eo ba heard
by the uneided human sac, i1a normally emicend from
a beacon or marksr which hsp bean placed in tha water
nearby. There {z no way to detsrmine tha tinge to
& bamcon. Only the bearing can be detarmined. Yap-
fous typas of mackar bascons ave used by UDT. Tha
model 606 marker beacon manufacturad By Burnett
Elactronic Lab., San Disgoe {s one of the most pop-
ular, This bascon tranamits sounds ae 37 KC and
has bean picked up with the AN/POS-1E ae rangas up
to 1000 yards.

PREFARATION

INSTALL BATTERIES

(1) Placw thea unit vaflector down on = flat
surfuce and locuen tha wing sscuriog out until hem-
laphara in frew of ths eonical reflacror npnably,

(2} Gently 11ft che hamfsphars clear of the
reflactor asmwmbly,

(1} BRemove the battery retaingr covar and in-
sart the battaries, BA-30, in accordancs wich the
diagam.

(4) Insect ths BA-58 batterias in rha Tl dp-
tacle on the battery box,

(5} Sascure the hattery box cover in place.

{4) Coat the qued ving with ap approprista
#llictng greass compound, per MIL-I-B5&0.

{7) Flace the hemisphare back into positien
cn tha reflector houming, being sure the guide pin
{7} ia aligned with it miting hols.

(8) Bafore tightening tha securing wing nut,
b& dure cthat all quad pings srs proparly sddtaed,
lubricated and that the siling surfaces ars not
chitrucesd in any way.

(%) Tightsn securing wing nut, sealing tha
ceflector and hemisphars cogethar.

(10) Ta install the compall Illumination bat-
tery, remove tha four scvewd which sacure the awitch
Lamembly €0 the compasn houeing.

{11) Inatall the compand illuminetion battery
with the center sleactrods facing oub, in ths cavity
of tha baze compazs Azzembly,

(12) me-install the company illuminacion swicch
anmambly making carcain that tha swlech contactn ary
not distervted and will moke proper canksct.
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CONDUCT PRAE-CPERATIONAL TEET:

(1) Coonsct sither pair of headssts toc the head-
sat receptacle at che bass of the suipssnt.

{2) Pealtion the oparator's RANGE=YDH eonteel
to tha I0 yd. pesition.

(3) Flace the ACTIVE-LISTEN switch in the AC-
TI¥E position.

{4) Holding the equipment by the yoida handlas,
direct tha raflactor towards n flat {prafacably
watallic) vercical surfece approximately 15 faat
distant,

{3} Tf the squipment is cparating normally and
and 1is accurataly pointed ot tha reflacting purfacs,
ar acho tona will be haard in tha headsst. If no
acho tone i hesrd, recorn che wet to the ET shop
for repair.

OMRATING INSTRUCTIONS

ACTIVE MODE

(1) Check a1l ssale and tha sscuring wing mut
tor cightnass.

(Z) Install headpsts to conmmctors.

{3)  Sat ACTIVE-LISTEN switch in ACTIVE position
{fully countar-clockwiaa),
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f4) Submarge squipment below surface.

{5} Eat RANGE-YDS switch nt 20 yards.

(6) Adjust INCREASE-GAIN control for audible
background .

{7) Set RANGE-YDS position at 120 yards position.

{8} Direct the bsam towards & puitable produciog
object {bsset rasults ara obteined with matallic surfaca
raflactionn). Adjust GAIN comtrol for comfortabls lis-
taning lavel.

£5) Swim towards the targst noting tha decrease
in pitch of the ssarch tons.

{10) When the toma approachas 1ts lowsst plteh
{npproximacely 230 cps) ,owitch tha BANGE switech to
the 50 yard pesition and nots that the pitch of tha
ssarch tona increawes (approximstaly 2300 cpa).

{11} Follow tha procedurs in (9) above snd switeh
to tha 20 yard position whan tona cesches lowast pitch.
Furthar swimming will take the diver diractly te tha
targat. '

LLSTER WODE

(1} Insurs thit the air operating marker bescon
trangmittar is in tha oparational ares.

(2) Place RANGE-YDS switch in the 120 yard range
podition,

{3} Placa GAIN contreol in maximum clockwlsa (high=
sat volume) pesition.

{4) Flace mode salector switch inm LISTEN position.

(5) Take up a steady position and holding the sat
laval, conduct  slow 350 degres ssarch of tha area
from your position, comnstently rotating the moda s&lac-
tor switch batwsen the maximum clockwiss position and
the ACTIVE position., {Hota: be careful not to turn
the switch so Far ag to place the sat 1o tha ACTIVE
HWODE] .

{6) When vou haar the bsacon signal, adjust tha
GAIN control until a comfortabls listening laval is
reached.

{7} Datarmins tha dirsction from which tha bsacon
is hantd wost clsarly. Swim in that directiom, ad-
justing tha GAIN control as necassary for comfort and
clarity, an you spproach the bascon.

N otam
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Aftar aach use, flush the squipmant with claan.
freosh water and allow it to dry thorsughly balors
storing it.

1f the set is ifnoperative, imstall new battaerias.
1f, after a battery changs, 1t is peill inoperativa,
cheack tha battery contackts to insure thit thay are
claar and ars makiong powsitiva contact. Chaeck the
contact springs on the two BA-58 panlight batteries.
They coften tend to exert tos little pressura of the
battarias, aftar the set has been asssembled. 1f this
asems to ba the problem, exert slight pressure oo
thass contact springs befare installing tha batteries,
baing carsful not Co sxert too much pressutd.

If che set nsads sny servicing cther than a
battery changa or headsat raplacement, only & quali-
fiad perscn is allowed to mervice it.

MAIMTEMANMCE
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¥ SPECIFICATIONS- UTEL

WEIGHT: IN AIR 22 POUNDS
SUBHERGED - !5 POUND {POSITIVE BUOY-
ANCY)
FREQUENCY RANGE:
ACTIVE: 50 TO 90 KC {IN CONE 90
WIDE}

LISTEN: 30 TO 40 K¢
OPERAT ING TEMPERATURE RANGE: 320F Tg 1220F
MAX IMUM OPERATING DEPTH: 200 FEET
POWER SUPPLY:

12 BA-10 FLASHLIGHT BATTERI|ES

2 BA-58 PENLIGHT BATTERIES
THE SET SHOULD OPERATE FOR 50 HOURS WITHOUT
A CHANGE OF BATTERIES.
REFERENCES: NAVSHIPS 9bb27

Wy Ml

nmnotes THESE PLACES ARE BAD FOR RAD/O

BLIGHT RISE HIGH HILL
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CHAPTER FOUR

DIVYING

The diving procedures and
salaty precautions sutlined in this chapter ams ganeral
lo nature, and are pot intendad in any cass to guper-
cede spacifie {natructions, Procedures apd safety
precautions are written with administrative dives jn
mind. It musr be remembered that while training sit-
uatlons requira strict adherencs to safaty precautions,
the combat aperation will, in most casas have to ba
"played by ear”, with the genaral requiremants kept
as guidelines,

I ELE
IDIWING

OPERATION

This section is designed to
cover, in sequance, the standard procaduras and
safety precautions for an average dive.,

GENERAL: Check bottle pressura before removing
from diving locker. Mo dives will ba made unless the
minimum bottle pressurs (any breathing medium) ix
1300 pei for the first dive, All SCUBA tanks will ba
gauged and regulators tested immediately prior to use
by tha person swimming the aquipment.

ENTERING, SWIMMING AND DIVING: No diver

shall enter the water until he has benn checkad And
basn tald to do so by the diving supervisor. Alwavs

anter the watar feet Hret, holding onto the face mask,
It ls advisable to splt into the facemask and then wash
It sut to prevent fogging. Enter the water wall AWAY
from any projections, exhausts, intakes, etc., and
always ramain on tha surface for & few moments in
arder to acouatom the body to the watar, All SCUBRA
tanks will be put to use with the reserve valve {if:
available} up. Divers should surface immadiately
when the resarve valva 18 activated ar when CAS prAE-
sure drops below 200 pal, whichever occurs first,

Each man 18 responsible for checking his buddy
both prier to and aftar entering tha water for passes-
gion and proper operation of equipment. It 1s agpecial-
ly impartant to check for indieations of lasks once In
the water, and to carefully watch the buddy during
descent for any malfunction, Buddias will maintain
a close watch on each other at all times, and will
never under any clicumstances dellberately become
separated .

Descand as slowly as possible to avoid sfque-
8Ine; attempt to stay ahead of the pressure: and do
not force the ears,

Always watch your buddy and ba prepared toas-
alat him or to walt for him. Never rugh or force;: do
not hold the hreath on the way down.

NEVER OVER-SWIM THE EQUIPMENT. This 1%
Particularly important in closed and semi-clossd
equlpment, but can also be of importance in air
SCUBA, especially if you mra forcing your buddy o
struggle to keep up,

Cn the bottom, do not separate from buddy. Tf
youl become geparated, stop, look, listen, bang bottle
with your knife to alart buddy, and immediately surface .
If he 12 not already on the surface, bang the bottles
again and lnform tha Diving Supervisor, Do not at=-
tempt to stay down and find a lost buddy.

Think calmly, think ahead, react in a calm man-
ner. Nevar fight the surge or attampt to jerk away
from kalp or other sea growth,

Know when your bottom time 18 up: surface then,
Come up immediately upon activation of reserve. Do
not attampt to skip breathe to increase duration, This
forme bad habits which san be fatal with closad and
gemli-cloged units,

Ascend slowly, maximum of B0' per minute.
Follow wour bubbles

Breath narmally at all times, sapacially when
ascanding, Relax and consarva air ¢n the surface.

SURFACE IMMEDIATELY UPQN ANY SENSATION
OF MEDICAL SYMPTOMS OR SIGNS, NEVER TRY TO BE
A HERQ,

BUDDY AND LINES
Buddias are required, and buddy lines should be
fastaned to the wrist in sush & manner that they can-



not #lip off. Lioe wignals For the buddy line ahould
b knowm by all sawiooers and aze s Follows:

1 ftug: oK

2 tugm: STOP

3 tuge: SURFACE

Mo line aignal should aver be lghorsd; 1.s., an
Ok tug should ba answatred with the same tug LIF such
is tha case (it cac be used Foy aithar question or
snawver), sand tha STOP and SURFACE signals sust ba
followed imssdistely and without question.

]]Eﬂi‘ T BLONAL R
& standard diving mignals se outlined in cha

U. 3. Hawy Diving Hasual, saction L.4.7 shall ks
uaad am required. The most important onma, which
siould ba smphasizad io the briefing, are the closed
fiat "STOP" sign. che thusbs up "SURFACE" wign, and
tha pointing sign to Indicate an arsa of difficulry
(2.8., raserve, cut of air, knife fouled, ate.,).
The buddy line signals should alvays be steasssd
for use undar condicicns of poor wisibility., They
cac also be used as "pap" signals.

The standard UDT dimtress signals must be used
caly in bonafide ssmrgenciss. Thess should ba in-
cluded in evacy briafing snd arm am follows:

{a) Lighting of the ¥K-13 flaze.

[ ]

(k) Yelling for help,

{e] Wawing both srms over the head {or waving

cre atm 1f thet is all thar is frae),.

{d) A aatriea of short blasta on the whiatle,
Except in an smargency,uss the hail signel: Seiff
arm, palm towrard boat (do tot wave cthe arm). Hever
question a buddy's signal to surfae (thumb up, thres
tapa or tuga)l.

Ay boat In the area shall immediately procesd
to & diver giving the emergency signal; this aignal
shall alwavs take precedence ovar the hiil signael
o oatter how close the halling personnel may be.

RETURNING TROM THE DIVE

The firat atep to i taken afrer divers leave
the watar ia a chorough check of thair condicion by
the corpaman/diving supervisor. Haxc im & check
with the divars to determine any sgquipmsnt malfunc-
tion. Any malfunction should bhe Immediately racordad
arvl reported te the Diving Locker upon return, Equip=
ment ahould be washed, broken dowm, emd returned
imsadiately upon raturn to the diving locker, Break-
down proceduras (48 cutlined in the sectlona on open,
closad, and saml-closed circuic SCUBAY will be pre-
claaly follovmd.

DIVING RESBFPONBIEBILITIEMS

DI¥ING DEPT

Tha Diving Department is
tasponaible for smsuring that raquasted eguipmant
is emady to go st tha spacified tima if given
sufficient prior netice, Tha departmant will chack
the squipmant out to tha individuals going on the
dive and check it back in afcar it has basn proparly
c¢laanad and broksm dewn, The Diving Department ia
alwe csaponeible for & moath requala and records of
txsining, and is useful in providiog information eo
tha OIC as o his pacsconel's capabilities. Tha
Capactmsnt is strictly adminiatrative and will not
Fisn oF orgenice any cparacicns,

O=in-C
Tha Offiger in Charge may or may not

be & Diving Suparviscr, and sven vhan qualifisd 1a
oot necessarily tha supervisor cn the dives he or=
ganizas. Ha should sclicit cha aid and knowledgs
cf his diving suparrvisor in placning the dive, He
han ovarall Teamponsibility for the oparation, sust
ba at the scana at sll cimsn, and should ot snear
tha vater with the other swimmecs. Ha may, howavar,
miks tha laigial dive to deatermine depth and other
conditions. Ha should zonduet tha briafing smd
ovatidas the chack-put and return of all agquipment
to ba usad. He i responeibla for all post and pra-
opatational Teports with the axcaption of the Diving
mli

The spacliiic plamning respozaibilitiss of the
CIC are an followe:

{a) Make ptovialcoa for boats through mpprop-
riace axternal chanuels or chrough the First Lisu=-
tanant If ceam boats are €0 ba used.

{b) MNocify the Piret Lisutenant of any addi-
tional ¥igging or equipment that may be required,

fc) Ensurs that tha Compressof watch, the cham=-
bar wateh, and the UDT Sanior Duty Officer ars norci-
fiad of the times and particulars of the operation.

(d) Ensure that adequate medicsl parsonnel and
pquipsant, ineluding the UDT Diving Barge For Frad
ascant training, are provided.

fa) Hotlfy coppirzsnt commands 1f rthe operacion
is closear o i non=-UDT recomprassion chamber,

{f) Arrange for land trinsportation through
the CHAA and for communications equipmant Ehrough the
ET ahop,

{g) Hotify tha Diving Locker of all divwing
aquipsant Taquicsd.

{h) Assign perscnnal and emsura that they aras
informad as far in advancs of the oparation aa poss-
ibla,

(i) Prepare and preaent a full UDT briefing to
all parcicipating parscnnel, including repressntatives
¢f tha madicel departoent, boat crewa, and othar
supporting personnel.

£1) Ensure that minimum operational require-
ments for personnel and equipment as cutlined above
atd spacified in team vegulations bave baen complied
with,

(&) Ensure that U,5, Havy Diviang Manual, Sec-
ticna 1.7 and 3.7, current Fish and GCame Lawe, and
Ruler of tha Boad have bacn checked for compliasnca.

(1) Ensurs that all squipmsent has besn signed
for, tested, and properly praparad,

{m) Assums ovarall resaponaibility for the
operation's success and safety.



HELFFUL HINTS: The Officar in Charge must sn-
sure that the diving dapartmant has bean ioformed
mufficimcly ahoad of timm to proparly prepars tha
squipmeat; he oust alac be preparad to supply such
halp to tha department &8 may bs requeated. Tha ca=-
lacion with the boatwwain's locker will genarally
ba the samk ap that with the diving departsant, In
aemaral, twe days notice ia dewirable. Boat support
jenarally requires & ninimum of chres days notics
for {te bodts, Chite are sbailabls and must ba
utilized for boat guppert, although dirsct contact ia
advisably and in 411 capes tha soxewain should by
prasant it kll brisfings

Prior notification mult alpc ba mads to the sadi=-
£al deparrment for arrangementa for = corpssan {as
required) and in order te have the chember raady, It
in wleo & good ides to chack with tha CONPTAREOT WALth
ar diving department to ensurs that soffigisnt air
is available. In the svent that the UDT chamber/doc-
tor is oot availabla, che pesrset chawber te the dive
should bave prior notificarion, Chambar locatinnp
ara:

Any ARS, AR, AER, ATS wnd woms Naval Stations.
For locations in the U.5. and other countries
den NAVSHIPE O09%4=010-4011 apd 094 =010-4012, which
is the dicectory of wocrld-wida shore-bassd Rypecbabic
Chambare, .

In the San Diagce ares, in cass of the abssnce of
tha UDT Hedical Officer, the firet locatfons ta tTY
by phone is case of an wmergency are COMBUBRON FIVE
or COMFURRON THREE; chamowl requsats through tha Come
mind Doty Officers,

Briafings must ba held in sll cases, no mattar
how thoreughly trained the parsonnal appsar to be.
All the ieformation in the standard format should ba
covared, with special saphasis on tha prevailing con=
ditions and apecifica of tha oparation.

Traveportation for ths oparation can gacvirully ba
providad at relstivaly short notica by the CMAA of the
Toan; however, if soma apecial typs of squipmant
(0.5., bus, crana, low bay) 1a taquirad, Jasé Traos=
pectation mudt have 4 minimam of 4 day'anotica; thres
or four days is prafarable, for if thas ¥juastad
Cransportation has to ba provided by them from othar
than their own vehicles, tha ecut ig chargad agaicet
the Team. '

The Maval Inshors Werfarw, Diving Barge, which
mgt b4 utilized for free ascant training snd should
ba svaileble for decomprassion dives, is obtainad
through boat support.

In addition, in many cases arrangesencs muat alss
ba made for lusing the ares dasived for tha dive (Rega,
PRIBPAC or Maval Amphibious Bass Liccle Creak for
Bsach Lanas, stc.), This should be dona at laast
ona walk in advancs.

V=

DIVING SUPERVISOR

The Diving Superviser is in full cpecscional com=
trel of the dive., His responsibilitiss as cutiinad
in Areiclsy 3.2.1 of ctha Diving MHanual, and supplemmmt-
#d haredn, ave as Lollows: :

Tha Divieg Jupsrvisor iz tha man in imcadiasty
charge of diving oparations., Wa Ls sither the Diving
Officar or his spacifisd raprassntativy,

Tha Diving Suparvisor has complata suchority and
full vesponsibilicy in the condvet of aparations.

All divers srs in curn cesponaible o him for carry-
ing oot chalr assipned wissions as complacaly as pos-
sfble according to the preliminary planning and briaf=
ing.

Undar normal conditions cha Diving Supsrviser
DOEE BOT ENTER THE WATER; his usual poat is on tha
surface. Whepaver poasible he has a full surfaca crew
undar his oommand snd ha doas oot have soy of tha
Teutios dutiss of n tender or a timskesper.

ks & Diving Suparvisor, chascve bhe following:

(a) Plan ths operation as complately ae possibla.

(b} Brisf the divers ss fully as possibls.

(o) Take'sll proper preceutions againat forsses-
aklg tinganciea, '

(d)} Bupsrvise and dirsct all phases of ctha dive
ing oparatiood.

(s) When working with an optimum surface crew,
do ook eotsr parsonally iate any phass of
tha vparation sxcapt to maks the peedive
and postdive inspections, togiva dirsctions,
er to handla and smargéecay,

(f) Add the offiear in charge of the oparation
in ths planndog phase and snjore St axist-
ing ragolations ara complisd with,

(x) Conduct all cecsssary mustars,

(h) IEnsura that all divers hera tha Taquived
sjuipment with them befors daparting the
staging araa.

(L} Conduet iwitial and pericdic radio checka
with tha cormand stes snd othar stations on
tha vet.

(1} Conduct pre=diva inapsetion of aach diver
(sas Diving Supervisor's Chack off 1ist,
P.IV=3); snsure that buddy pairs eondost
sutusl {nepsctions and sntsr the watsr to-
gathar; ensurs that sach diver fyully under-
stands his frwtrugtions bafors he soters
the watar.,

{k) PFill cut all applicable foformation on Tha
fough diving log at the scens, Cheok with
divers for squipmsnt sslfunotion at che
WGk

(1) Cosplace tha smooth Diving Log withing 24 hrs
aftar complution of the divs.

{m} Suparvisa retutning and clsaning of squip-
mint; anaurs it L3 properly wailnesined
and wtorad,

in) Take ocomplets chargs duriog any diving scer-
gancy during the oparation, and snsurs that
propar action is taken and reports sads.

(0) BEeeure that all safety pracsutions, Team
Instructions, snd other percinemt ordars are
followsd. '

DMring Bupscvisors ars qualified only for ths teas

in which they are serving; upon teansfar thay sust bs
Tequalified In accordance with tha new unies inaerac-
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ADMINISTRATION AND PLANNING
Hava you notifisd all incecesced accivitias
that diving cpsracicns are in progress?

Is tha typs of gear you have chossn to use ad-
ajuita ind safs for tha jJob?

Is tha recompreassion chanbar cvesdy for uie or
have you notified the nesrsst command having one
that you my nasd 167
Hiva you mads provision to obtaln medical as-
platutice in cams of smargeocy?

Has a timekesper besn detailed and does he un-
derstand his dutiss snd responeibilicies?

In & copy of tha decemprassicon tables wveilable?

Hive the divere been thoroughly brisfed snd un-
daratind what is ko be accomplighed and how?

Fop o lesd line or fachomater sassuremant of
the depth of watgr bssn made?

If conducting o sesdrch, hava you sxhaustad all
othar masna bafors putting tha diversg dowm?

1f diving ot 4 ship, hava you informed tha duty
sogingsr and Tvaceived an acknowl sdgpmant?

1f diving around thes hull of a8 submarine, havs
you notified the duty officer tiot to operats bow
planes, ptern planes, vants, sound heads, or pre-
pallaza?

PERSONEEL

Have you datarmined chit all of the divars vou
Intend to use bave Desn sxamined and found to maat
tha physical standards for dasp sea diving within
the curcent calendar yeac?

Have all of your wmen baen ccained to uia tha
squipmsnt vou bhave selected?

Do you have reascn Co Juspect the phraical cons
dition of any of your man? Consider the following:

not dive & wati 1f ha 1s suffaring from &
cold, sinupitis, or sar trouble.,

Do not dive a man who 15 Ffacigued from lack of
sleap or pravicua physicel or smotional strain,

If you question the phyaical comdition of any
min, have him ceport o madical offfcer acd ba guided
by hie advice.

Elong.
djulipmait In which they are already qualified, apd
miy¥ ba required to take pericdic requalificatcion
coirsss and tasts.

In sddition, thay are qualified only for the

STAWDBY DIVER A skandby divar is Ta-

quired on 41l opgrations. Ha should ba qualified 1in
all eypad of squipment bc by uaed on tha divae. Ha
will be complataly drassed, chacked cut, and ceady
to go at all timas on Che scene. HAe upually will
not have SCUBA cn his back, but will slweys havae iE
within quick and aasy reach; he will always use cpmm
cirguit equipment, sxcept whan the dive is deapar
than 130 fr. than the MKVI should be upsd, praf-

I¥ = 3

Hiva #ll tha divers bean qualifisd to cha depth
of the job?

Do not force or urge & man to dive 1€ he honestl
daaires to be axcused. If his ceasota for wishing to
ba sxcussd do oob appsar to be sulfiicisnt or approp-
rinta, it is bast to taks administrative mctieon.

Haz the squipmsnt you Intemd €O use baen Cescad
and adopted for Havy uswm?

Hava you Inspacted ths squipmsnt to datermine
that it is in usable condition?

Do you have #n adequats supply of compresssd
goa available?

SAFETY DUKING DIVING OFERATIONS

Have all afforta n mide to prevant ths divera

rem bacoming fouled on che bottom?

Have divara besn fnstructed oot to cut any lines
until thay have mads cartain of the purposa for which
thay are bEaing uged]

I tha diving boat moorsd in the most advanta-
Eacus poaltion to minimize afforc by the divers to
rasch theic work?

Ard you displaving the proper signal? ALFA
Flag.

IF diving in ipternaticna] wakers, sither of the
following holsts AtTe <oTTECE:

"Undarwacer task" ahapas--rad ball. wvhits
diamcnd, red ball, apaced & feat apart.

Intarnational diving haiat: CODE pannant ALTA

Hap 4 standby divar bean dapignated and iz ha
raady to ancar the water in & oinieum of tima?

1 working ineide & wreck, have you nide arrangs
mante for ona diver to ctend the lices of che divar
working ingids from the point of sntry?
1f using sxplogives, have you baken mgasuras to
pravant & charge baing wet cff when a diver ia in tha
watar? .

Urs the full desp sen diviong cutfit when waing
alactric power for undarvmtar walding or cutting.

AEMEMBER: Ir all camas tha dapth of ths watar
and the condition of the divar {sspecinlly 1o tvagards
te fatigua), rather than the amcunt of work to ba
doos, shall destarwiog thes smount of tioe the diver
ia to apand on tha bottom.

Have you made provisions for Jdaccopremning the
hip e n 1

ad ffe

scably n light soall rig, He will anter the water
only Iin cans of an actual smargency, #s ordersd by
the Diving Supsrviacr. Whan stinding by for a mur-
face tandsd divar without & buddy he should alac have
o canding lina available for hid own uda 44 Ta-
quirsd.

CORPSMAN

A corpsmsan is raquirgd on all train-
ing diveas and is advisable oo all others. He should
oot gnter the watsr, but should scacd by on tha sur-
faca with his madical kit sand resuscitator ceady.
If ha is preswnt, he should condoct & pre-dive and
poat=dive madical ivepsccion.
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CImCcUIT

Tha open circuic is the
ladat sconomical of all types of SCUBA, for omly fiva
parcent of the svailable brasthing sadis ia utilized,
Bacaups of thia, sod becauss of the largs smount of
bubblise and neiss emittsd by the unite, open zirculk
cannot ba vesd for sxtended swims, where sacracy is
neceasary, or when working naar acoustically acti-
vatsd demolitions. Thair primary vae in the teams i#
for training and searchas. Tha dapth limie 1 130*
dism to tha incrsasing sffsct of nitrogen narcoals
beyord that depth. Mormally, open eireulit dives re-
quiriog decowpraision ahould oot ba comducted. Whan
decomprassion divas ate Tequired, the UDT Diving
Barga with its chasber shculd ba on tha scens, as
availabla,

Tha open circuit SCUBA unit prassntcly fucnished
by RUARIPA and on tha UDT Allowance List i Tegulator
and cyliondar wvesembly, low magnetic effects modal
FEN 54220541-7397, Thia ig & low mdgoatic affece
modal designed for EOD use with non-scoustic mines,
and conasguently all replacemant parts ace to by
requisitioned only from Ship Ferte Comtrol Cantar,
Mechaniceburg, Penoeylvania, Requasts for pacts
most specify nom-magnetic parts.

. The unlt Ls memufscturad by U. B, Divers and
otflines thair DA Asus-Mastar ragulstor asctachad to
twin 90's. 'Tha bottles ars constructad of Epun
alumitum and sach has & nominal internal voluma of
715 cubic in. Mhen charged to JOO0 pal, the sasembly
containg approximately 170 cubic fant of Zrae afr.
Height whan chargad is 90 pounds. Technical Hapuaal
394-0065 providan repair and maintenance instructions
and part numbara. Tha U. 5. HHvers CONBHELF XII is
approvad, zew WAVEHIPINET 9940.21,

OPERATING PROCEDURIS

Tha Cfallowing i &
11s¢ of routina procedurss ta ba followsd by sach
4iver prior to lsaving the lung locker.  Thay ara
jorarsl inm natoce sand should be used in conjunceion
with specific prodedures ocutlined by tha individusl
1

(e} Gnuge bottla {Minimus preasurs: 1300 pef.
Maximom: 2430 pst.)

(b} Check that all bottle straps sre complate
ard that guick releaps "D ringe sce pras-
mE.

{c) Theck rasecves valve Tor propar oparatiom
and chargingr Activats 1t =nd retwen It o
tha ready position. This prodedurs snpuras
chit If the boeels wia charged with tha re=
Jatva valve up 1t will now hava 5 TamaT™
chargé. You should hasr the air squalizs.

(4) Check regulator for lsaks by fnatalling fc
on boktls manifold.: turning sir on, block=
ing firat inhalation chen sxbelation hosas
to check for flapper valve leak, Turn off
air: mick off preasura. If air is obtsined
after pressucs i removad thare is Indicatiom
of sither 3 lsak ipn the intaks hongs or o
locss h.p. aspsmbly,
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When loading bottles on trucks, ensure that thay
are stocd Up Against the cab, and that tha manifslds
aré not banged in any way. Manifolds are constructed
of brags and can be vary easlly damaged, especially
on the reserve end,

When returning equipmeant, the fallowing proce-
dure will be used; _

{1} Wash bottles and ragulator thorcughly;: en-
sure that hoses and mouthpiece are t horoughly rinsed
off . Do not get watar in the h,p. agsembly or on the
filter. This can be avoided by leaving the regqulator
on the bortle while washing 1t, by keeping a finger
over the filter, or by replacing the dust cover. If the
dust cover is used, ensure that itg " Q" ring ig in placa,

{2} Ensure that equipmant ig drip-dried befora
raturning it to the lockar,

The same procedure applies to the care and hand-
ling of single hose regulators, BUEHIFS has not ap-
proved the use of single hose regulators for general
diving. Therafore, their use 18 restricted to hooka
rigs, BDV cperations, and ather specialized work s,
§., asironaut rescue), Single hose regulators hald
by the teams vary In trade name, as none are obtained
through supply channels.

Open circuit ragulaters are assigned to indivi-
duals for hygienic reasons, in accordance with BUM
EDINST 6420.1 series, This Instruction also contains
cleaning instructions. Regulators will generally be
thoroughly overhauled yearly, and repaired m2 naces-
sary. Malntenance on the bottles includes hydrostat-
ic test {to 5000 psi) after five years of operation and
every three years thereafter, and an annual Internal
inspaction in accomdance with BUSHIPS latter 9930.6
gsarial 63BC-149 of 15 March 1963,

RULES OF OPEN CIRCUIT DIVING

{a) Never charge the apparatus with osygen.

() Always charge the apparatus with clean air
from a known source .,

(e} Charge the cylindars to the full prassure
rating.

id} Gauge the cylinder pressure immediately
before a diva,

{e) Do not dive without an adequate air reserva
mechanism,

EMERGENCY PROCEDURES

LEAKY BOTTLE MANIFOLD: Best noticed by buddy
on initial water check; surface if bad; if minor, per-
missible to use for short shallow dives when no de-
compression is required.

TAKTNG IN WATER: Leak in intake hose or ex-
haust valve not water-tight, allowing water to enter
through side of mouth. Permissibls to continus for
short shallow divas if the amount 18 not sufficient
to cause inhalation of the water,

HARD TO BREATHE: LP dlaphram 1s not well sat,
or awimmer ls inexperienced. Surface. This may
alec be an indication that the bottlas are emply;
activats reserve and suface .

IMPOSSIBLE TO EXHALE: Exhaust valve inatallad
backwards, or flapper valve stuck shut. Exhale
forcibly te try to unstick flapper valve; if impossible,
exhale through nose, and surface. This may also
indicate a restriction in the exhalation hose,

IMPOSSIBLE TO INHALE: Alr not turned on, hose
ragtriction in inhalation hosa, inhalation valve in
backwards, Surfuve.

cylinde» valwe
assembly

F-..‘."

1. NUT

2. CAP

3. BPRING

4. SLIDE LEVER

5. WABHER

6. BONNET

7., WASHER

B. BIT ETEM

i. PLUNGER AND PIN ASSEMBLY
10, SPRING

11. SCREW FLUG

12. FLOW CHECK

13. SPRING

14, SCREW PLUG

15, BODY

16. BAFETY FLUG

17. SAFETY DISC

18. SAFETY DIBC WASHER

19, OQUTLET WASHER

20. NIPFLE AND DISC ASSEMBLY

21. ETEM
22. WASHER 27. CAFP

23, BONNET 8. NUT

24. WABHER 23, BODY
25. VALVE HANDLE

26. SPRING
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E{HAUSTION COF THE AIR SUPPLY

Bunning out of alr {s not & sericus situatiom
unless the sir resecve mechanigm hae failed to
function. Bwven in this case, ths increass in
breathing resiptince prior to complete exhsustion
of tha ailr supply warne the diver,

When breathing resistance becomssa noticeable,
open the air reserve valve and start the ascent,

If opening the air reserve valve doas net
regtore a normal breathing supply, surface im-
mgdintely. During sscent the reduction fn water
pressura provides at laast & small amount of
additional alr unless thea failure is mechanical,

Continva to breithes normally throughout am-
cent, 1if poasible. I1f ook, sxhale continuocusly
throughout.

REGULATOR LEAKS ALR
Indicated by hissing even when not in use. HP
lesak or horseshoe damaged. Surface. Alr leak From
batwesan regulator and manifold "0" ring worn or
regulator not properly attached. Attempt to
straighten regulator; surface If leak im bad.

DIVER RESCUE FROCEDURES

Tha genaral procedurs for open cireuic is to
get behind the victim, squeezs his lungs or gut
to force him to exhale, streighten him sut and
start him to the surface. TIf this 1is d1fficule,
drop his weights and actuate his lifejacket 1f

IV - 3

necedisey. 1f not already done, activate his
lifmjacket on the surfacse, then remove his mouth-
piece and facemask, call for haelp, and If possible
and nacessary abttampt to administer south te mouth
resupcitacion whiles wmiting for the boak,



turoe hose @egyulsmtons

Notes




Mo, 1TGIC

"agua-master’’

[ I R N

e LI et ip Kige Al e aeasgr,

PARTS BREAKDOW . 1010
| Index | Stock No. Deacription
1 | 1010-57
of
W0B0-03 | Yoke Screw
¢ | 1000-04 | Yoke
5 | 1010=13 { Protection Cap and Cord
7o 100-22 | Circlip
- B | 10DD-38 | Filler Sintered
9 1000-23 | Spring Block
10 1000-24 | Spring
11 | 1000-33 | Seat Assembly
12 L000-21 | High Pressure Nozzle
L R . 13 | 1000-20 | High Pressure Yaive Complete
u 14| 821003
of
o fed 2o oo
- 15 | 1000-25 | Pin
“ 16 | 1000-27 | Pin Support
T 17 | 1000-34 | Gasket
13 | LlODD-29 | Diapheagm H.P.
19 | 8210-01
of
1000~-16 | Gasket
m 20 1000-338 | Spring Pad

¢l 1000-05 | Spring Retainer

¥ 1000-40 | Spring

23 | 100006 | Adjusling Screw

24 1000-15 | Clip (M

253 1000-28 | Top Box Assembly

26 1000-14 | Rimg

27 1000-37 | Disphragm L.F. Meoprena
28 1000-30 | Bottom Box

78 | 1010-18 | Exhaling Valva

WITH 0 | 1004-08 | Hut
KLEER-E-I MOUTHPIECE, il 3.5;!-03
HOSE ASSEMBLY AND 100-19 | Washer
HOOKAN ATTACHMENT, 12 | 1010-05 | Horsashoe

13 1010-04 'Sult Holder

B H 101006 | Spring

15 1010=07 | Seat Holdar and Disc Assembly
36 | B30-03 | Scrow

PROTECTION CAP, CINPLETE, NO. § 37 100002 | Lotk Suppott R.
I3 THE SAME ON ALL 33 101002 | Lotk Support L.
"ROA-LUNG" BEGULATORS Ky 1010-08

Body

4 | 101009 | Cap for Hookah Dutlet
41 | 1128-02 | mouthpiece Tes, Black
2 1108=02 | Rubbar Yaive Tisc

L) 1108=03 | Valve Disc Sepport

i | 112307 | Clamp 1-3/4", Black
45 1128-08 | Meoprene Hose, Black
4B 1123-06 | Clamp 1-1/%", Black

IV - 1¢




=1

H N

—
-]

- —

= =

- = J
—

o A

1y

v - 11

2 1041-08 Bpring Retatnsr
3 000-40 Spring

& 1000-39 PFad

5 10-01 Gawkat

8 000-I9 Diaphragm

7 1000=27  Huppor:

8 1053=07 PFin

g 1053=-01 Body

10 1033=1F7 Flog
11____8200-11 O'Ning

}t 'IIH!-U: Baat

3 i53-03  Bpring

16 82hD-06 0!

15 053-15 Hpring Block
18 233-16 Spring Mook Assembly
15 000-38  Fiices

1ikcar

19 31  BRataingr Ring
:ﬂ 05318 Toka

1 033=10 Toks Ratainar
237 8101-11 O'Ring
23 Cap

4 1033-12 Yoks Berew
23 Duaal



= O'Ring (to 2nd rtaga)

LOW PRESSURE HOSE ASSY 10438-04
{For all singla hoss reguiators)

)
Nad

L]
[
[
R

E——

14

20
iz
23
24
23

v = 11

B
1049=11
1037=04
102 7=08
1070-01
1019=15
B340=20
BEQD-137

1087-30

8530-13
1037-2%
1023-17

1025-10

04922
1031-39
106504
1049=08
A200=14
1049=02
1049=20
8330-03
1038-64
10%9=-13
1058-67

Dueal

Battan

Epring, Button
Box, Tep Bare
Clamp

Screw
Ratalnar, Ring
DHaphrags
Washar

et

dpacar

But
Box Bottom
Exhatise Valvae

Spring

Diskc & Racainar
O'Ring

Nipple, Inlet
Tuba, Exhaust
Horew
Houthplsen

Clamp, Mouthplecs

Berap
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CIRCOUOIT

. The primary advantagas of closad
eircult squipment ars that it 1s quist, can be
utilized sffactivaly on long, shallow pwime, 1ia
hard to detact, is economical of gan, and is comfor-
tablas to wear. 100% of the gae medis can ba uei-
lized amd tha gas consumption is dependent only
on tha work rate, not co depth. Dissdvantages in-
clude depth limicstions (cxygen becomss axtremaly
toxic at two atmospherss); the delicacy of tha
breathing bags necessitates cars in handling and
tranaportiog of the squipment, The Emarson Diving
squipment ia dasigned se a light to modarate work
rate rig. Hard work should ba avoided as tha Diver
is suscaptabla to 002 buildup resulting in 02 poi-
soning. Tha apparatus lends ftaelf axcellently to
AD¥ and/or snenk attack oparations,

Tha EMERSOM Closad
circuit Oxygen Brasthing Apparatus, hearsinaftesr
referred to an tha Emerson, was accepted by and
phasad inte the U.5, Navy on or about June, 1963.

It replacad the Garman made CRARGER LT LUMD II,
which had in turn raplaced the Italisn madse PIAELLI
201 and 701. The Emarson s 4 recirculsting, clased
cireult, sslfcontalned cxygen bresthing sppacatus.
1t has & 12,7 cuble foet (359.6 licra) scandard oxy-
gan cylinder which can ba charged te Z000 pei, and

& cylindrical canister which will hold ipproximacaly
& pounda of barslyma. It haw a upeful duration of
120 mimotas. The canister life 1y 160 winutaes.
Other major compenents include the gas supply con-
trol unit (waist valve) which can be set tc provida
& gonstant floew of O to 3.3 litres/minuce, & by-
pass valva which parmita 57-96 pal to pass dirsctly
into the right breathing bag, two breathing bags
(sach with a &4 litre cepacity) attachad to a =ip-
pated vest with common senss fastarnara, a ragulator
prasat to &§7-9% pei and o mouthpisce ssssmbly Fitead
with non-raturn valvas and & Z-way (off/bag} valvs.
The complataly assembled unit weighs about 35

pounds out of watar (including baralyms), and ia
dpproximatcaly neutrally buovant underwacer. The
unit is carried under FEN 9LA305-053-2541, and 1a
coverad In Instruotion Book MAVEHIPE 0593-001-4000.
Tha use of gramular, bavalyme, as required by Haval
Oparations Bupport Group, Pacifie, Inatruceion 99401,

mobans
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EMERSON DAG & VEST ASSY.

EMERSUN TURTLEBACK CANISTER/
ASSCMBLY COMPLITE

Ty

'““T=:'."Eai
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EMERSON MIUTHEIECE

13 =
e L M et il B T

EMERSON TURTLEBACK OPEN



EERS0N 01 BOTTLE EMERSOH COZ CANISTER ASSY.

"__ : '\:lrl::q.-Eul T, I :II

5.

EMERSON METERING & BY-FASS VALVE

EMERSON REGULATOR & YOKE
ASSEIBLY
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RERREATHING CVCLE

The rebreathing eyela wham
the unit fa in use is aa follows: ™n inhaling,
the divar receivas gas directly from the right-
hand bresching bag through the right-hand tubing
ind thy one-wuy inhalation walve. Oo axhalatfon,
ixhilad gaw (now contailning carbon dioxide from
tha lungs) is preavented by the ong-wiy iphalatfon
valve from passing back into tha right-hand
bersathing bag. Inateaad, it passss from tha mouth-
pisce assembly chrough the oos-way sxhalatlan
valve, and through tha laft=hsnd tuba to ths lafe-
haod bresthing bag. Asg it sntears tha lafe breatch-
ing valva, the exhaled gas dipplaces gus from the
laft brasathing bag, causing flow Into ths absorp-
tion canigtar, wvheras the carbon diowide iz resoved,
Gaa within tha cinister, now Fras of carbon dioxids
gas, is displaced into tha right breathing bag
where it is joinad with the flow atraight from the
oxygen cylindsr and remaine until the next inhals-
tion. This circuic-bresthing systes minimizes re-
brasthing of apparacus dead-space gas. Thers is al-
o AR OVAT=DTANNITE Valve at the top of the cani-
sty which ia wet nt 2§ bo 3§ pail.

Ll
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CARE

The Emaraon ia a ralisble spparatus ra-
quiting only paricdic maintensnce. It should be
thoroughly cleansd sftar esch dive and ragularly
inapactsd .



The walat vilve containe the by-pass and & mecaring
Yalve. The matering valve has & rangs from 0 eo 4 LPM
which can be adjusted by the diver befors or during
tha dive. Soms Emarson cxygen bottles sre squipped
with reserva sachanisms whils some 2es not,

NOTER

MAINTENANCE

CANISTER CLEANING: Paricdically the inner cani-
star should ba removed from the ocutsr shall for clasan-
ing s inspaction. To ramove ths innst canlstar, de-
cach the exhalation quick-connect Fitring and "oM
ring from the canistar and alide the innar shall out,
When it bas basn cleaned, ca=insert che caniatar into
ita cuter shell, making surs it {s properly alignad,
and press firmly inco place. (There ara two corras-
ponding markings oo tha outer shall and innar canfstsr
for assy alignmeent,?

LUBRICATION: Ho lubricstion of maesl parcs of
the apparatus should ba nscassary. If corrosion oe-
turTs ob threaded areas of the Fittings, clsan tham
#ith a fine wirs brush. Befors re=~aiianbly, cake cars
ko bBlow corrosion dust of f with oil-fras comptarand
AlY or owygen.

IV - 17

Tha following is » list of approved lub-
ricante from NAVEHIPANOTE 9230 of 17 FEA 1972:

1. Rilocarbon Graasd
P/R 23=53-5
P/H X90+15=M

2. TFloorolubs Grasasse
B/K G.R. 382

3. BEiycoty
F/N 8314 - Greass

&. Everlubs
P/R Rvarlubg 811

Do the "0" rings which effect aesle oo the
fibarglass compoments, it is advigabla to uae a
mall smount of siligon lubricant (such aa Dow
Corning # compound),

BARALYME: Barulyma is tha atandard €02 ab-
sorbent prascribad for use in Cloasd and Semi-
Cloasd Circuit diving squipment, In secordance
with RAVOP BUPPGRUPACINET 9940.1, granular aa
oppossd to pallet-typs Naralyma will ba uasd.
Granular Baralyma is coneidarad to have nusarous
sdvancages over the pellec-typs, such as: longer
canistar tima, greater absorbant qualitisa, snd
less dust, The propar nomsnclature, source of
supply, snd FSN ste aa follows:

Barium Hydroxide-Lime, UEP, Grandulaz, 7 lba

{3.B KG)

FEN 6505-083-2451

Bourea of Bupply:

Dafecas Supply Agency

Dafanss Medical Bupply Centar
3rd Avenus and 29th Acrest
Brooklyn, Mew Tork 11232



OPERATING
INSTRUCTIONS

(a) Craw designated vunit from rack; ast oo
Ca x bac k Cowar.

fe) Thorcughly inapect unit for holews, Etears,
and other visusl dafects. Check bresthing bags
mouthpigca an or waker,

I mouthpiges & =-TH valw

{d) Apsewmble mouthpisce unik, smsuring that
{nhalaticn non-ceturn valve 1y on NIGHT side; in-
atull on hoges,

fa} Check mouthpises unit for sasy breathing
porition; test for inhalation and sxhalacion lsaks.
Stretch hogas ind inapact for pinholes and excudsive

cracks,

éf’l Rama ram unlk,

@) TFill caniscer with Baralyma, in the fol-
lowing manngr:

(1} Hold caniatar firmly, (FPeafaribly io a
bulkhsed mounted mechanical devicas.)}

(2} Place ioner canistar scresn in canivter
smacth=ring sids down.

(3) Flace plastic ring or ochar barriar in a
position to pravant Barilyma from sncaring c¢ha space
betwasn the ionar and cuter canister ahalla.

{4) Pour greculsar Batalyms intc tha canistar
while holding the containar approximetely sight
inches sbowe canistar opaning. Thia allows any ax-
cars dust Eo ASCEpS.

{3) Tap tha caniater with tha hsel of the hand
lightly aftar sach two pounds of Baralymg hag begn
addad. This will settle the Batalymw in thse cani-
star. Fill to within oons-fouzrth ioch of top of
inmar canigear ahall.

(6) Lsave bottow two inches of Barslyms in
carton bacauss of dupt and digeard.

(7] Rgmovy barcise.

{(h) Iposart sevesn and apring combination, and

raplace tha canl T COVEE.
1) Raplace canlstwr, smsuring tight bhottom
1 mnd fit in backpack.
bhottle;

12
MINIMIM PRESEURE 1300 pai,

(1) Taat vegulator prassura; limits 57 to
pel (ragulacor should be set to supply oxygan at 73
pei optimum).

{m] Attach all hosss anel cormections; cloas
drain gl and mou i v lve.

DMLY ¢

n} Eosure "0" ring is in placa on Hanean f1ic-

Inapect/1igtam for leaks; placa rig in

watar and cast for leaks; wmter test canistar velief

valve only as directed,
{q) Shut off 02; ralesss praasurs from bags

uping mouthpisce valva: closs mouthpiace valwe ko
gl unik,

hackpag.

T} Chegk all Piteinge and screws for tighensaa.
{1] Don mnit; Buddy chack:vaplaca covar ovar
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PURGING

Always Furge bafozs entaring the watar in or-
der to pravent hypoxia. Purging will ba acpom-
plished simultanecusly by all swimears, urdat thi
dtraction of ths Diving Suparvisor, and tha follow-
ing procedura will be adhered to:

Aoy time chat the purge {s broken, it iIs INPER-
ATIVE to staxt owar Agdin.

Turn on D2;: turn off metaring valve; rines and
don facs maak.

Turn mouthplece valve to bag;breatha and dump
all aiefoxygen in apparatus.

Fill bag uweing by-pase; braaths and fmmadi-
ataly dump. Rapast process I more Cimes,

Fill bag using by-pass; turn on metering vilve;
ramain on 02 gear for a minisum of twe minutes ba-
fors smtering watar: uvpon order of Diving Buparviser,
go. Purgs 3 times on bag I minutes.

DEPTH TiME LIMITS

The safs diving limie for 02 gear is 2%'. Tha
prufarced depth i3 15'. Tha cormal depth-time
Iimice arTa:

10" for 240 minutes

15' for 15 minuces

20' far 110 minucas

25" for 75 minutas

Limica for sxcaptional purpoass, to be suthor-
ized by COMMAKDING CFFICER OWLY, ara:

J0' fer 45 minutes

35t for 23 minutes

0" for 10 sinutes

RULES

Tha thres bagic digssgas againet which a
Closed Circuit divar must protect himself arei

Hypexis

002 buildup

02 pedaoning

The following rulas ars dasigned to forestall
one or wore of thess dissssas?

(s} MNavar charge tha apparatus with any gas
axXcept oxygen.

(b} Wham swimming with clopsd circuit gear,
wadt sufficient weights, and always usa & BUDDY
LINE and a DEFTH GAUGE.

{c) Always use fresh absorbent in the cenlastar.

{4y Ensure all check valvas ara working and
all hosa commactions ara sscure.

{a) HEVER use oil. .

{f) Wear stindiid M lifajackat OUTE1DE tha
rig.

{g) Alwaya PURGE SRFORE sntaring watsr.

(h) DO FOT usa cootrelled breaching.

(1} Swim 4 & wmodgrita Tabta: approximataly 1
knot.

(J} Tlusk unit svary 13 NMENUTES.




(k] Pollow depth/time limits praciaely.

(1) Be aware at mll times of possible symptams
or aigns;: aurface IMMEDIATELY {f ANY are noted ,

{m] Maintain a good welght to buoyancy ratio.,

(n) Always exhbala on ascent; dump air as neg-
S&8AIY 10 prevant over pressuring baga,

(o} Stay on bag for a short time on the surface
in order to get your eguilibrium,

(p} Always replace Baralyme after sach swim,
noe matter how short the duration .

{q) Remember that fresh air is a curs for O
diseases; be confident of your ability and that of your
buddy; if you are not, don't diva,

EMERGENCY PROCEDURES

The following are the emargency procsdures to
be used while swimming the Emerson:

MEDJICAL EMERGENCIES: The primary treatment
for tha thres basic 0; divers' dissases ls BREATHING
FREJH AIR, Surface immuediataly upon noticing any
symptoma or signe. Closs mouthpiace valve BEFORE
taking it ocut of mouth or removing mask. Signal tha
boat; do NOT attampt to continue the swim,

FLOODING: Clear mask by standard procedura:
if hags flood, roll to laft and blew: swim in slightly
upright position and loosen Straps to nllow water to
Stay in bottom of bags; surface if it is impossibls to
breathe without taking on watar,

GAS LINE RUPTURE: Burface slowly, utilizing
9as In bag; have buddy tnvestigate; if hosa has just
Popped off, shut off 03, replace, purge and continua,
being sure to tumn 03 back on; if actyal nupturs oocurs .,
ahut off 0z and secura.

STERDY O FLOW: Attempt to work tha by-pass
valve, hivit; if it cannot be stopped, surface exhaling
through nosa .

REGULATOR MALFUNCTION: Thie is often in-
dicated by a by-pass valve which cannat be activatad
and an increased flow through the mataring valva; a
ruptured hose will likely cccur as well; surfacs,

OVERPRESSURE IN BAGS: Exhale through noae;
allow 0z (o escape around camers of mouth,

EXHAUSTION OF GAS SUPPLY: Exhaustion of tha gas
Supply i8 not m serious problem. The oxygen in the
breathing aystem is usually enough for sevaral minutas
of Ught swimming. Simply swim to the surface and
shift to air breathing .

IN
Thiz i to be usad ONLY if apparatus is sevaraly
damaged or caught on an obstruction whars the buddy
cannot fres it, and it 13 imposaible to surface with it
on. The preper ditching procsdure is as follows:

(1) Get rid of weights,

(2) Pull Ufejacket quick ralassss; if it 1s neces-
sary to remove it, hald it securely in the
hand,

(3) Loosen Emarscn side straps end unsip vest,

(4) S8lip ocut of vast.

(5) Pull lifsjacket toggle, holding bib againet
cheat with one hand; sxtend othar arm over
heaad; blow and go.

IV

DIVE SCUE FPROCEDU

Should your buddy become unconscioue or con-
vulsive while submerged, the following procedure will
be followed to bring him toe the surfaca:

{a} Approach from the rear,

(b} Hold rescuee against your body with the laft
hand againat his rib cage, right hand holding backpack

{c] Release HIS WEIGHTS: this should provide
sufficient buoyancy.

(d) Swim toward the surlace, sgueezing his
chest.

(e} On suriace. or if necessary on the way up,
inflate his LIFEJACKET.

{f] If necessary for additional bueyancy, inflate
YOUR BAG, Ensure hip buoyancy on the surface by
inflating his lifejacket and bage,

(g) Close Valve on his mouthplace: remove it.

(h) Remcve his mask.

i1} Closa his matering valve; check for breath-
ing restrictiong .,

{1} Push him away to end of buddy line to test
his buoyanoy.

(k) If his buoyancy ir adequate and there ig NO
CHANCE of losing him, come off diving status (aneure
you ¢lose mouthplece valve balore removing [t); light
flare; call boats,

NOTE: Throughout the rescus, the rescusr mysgt
not do anything that would make himself unabls to
dive. He muat never losa control of the rescues .
Finally, remember that fresh air {8 the primary troag-
ment for Oz diver's diseases.

POST-DIVE

(a} Secure the cylinder valve.

{e} Thoroughly rinse the cutside of the appara-
tus with fresh water. This is best done by dipping
the entire ASEEMBLED apparatus into & latge can of
fresh water, first making sure that ths mouthpiece
shut-off valve 18 closed and all gas delivary fittings
ard connectad, This procadure will wash salt of tha
fittings,

{e) Alkali removal: If, durlng use, the bBraath-
ing syatem has bean [loocded to tha axtent of watting
the carbon dioxide absorben., waeh the inside of the
entire respiratory systam, to remove alkali. Do not
wash the gaa delivary svetem if it ig clean. Instead.
disconnect tha gas delivery tubas from tha walat valve
30 that molsture will not reach it. If possible, dry
all compeoneants befors ra-use .

If flooding results in sntrance of water and alk=
ali into tha gas delivery system, comoslon and cry=-
stallization may in time obstruct passages in the waist
valve, The waist valve should be separated from tha
reguiator, and flushed coplously and repantedly with
fresh water. The waist valve and connecting tubing
should be dry before re-assembly. The tegulator can
usually be cleared of dampness by discharging oil-
free oxygen through it for one or two minutes at low
Prasgure.
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{d) ERemove backpack covar; remcve canilster;
ampty Baralyma.

{a) Thoroughly wash canipter, regulator, amd
backpack.

{f) PRsmove cagulator from oxygen botcle, firee
sasuring that oxygen is off und pressurs his besn
blad from reagulator,

{g) Immadiately dry and returo oxygean bottla
to Tack.

(h} PBlow canistar and regulator dry; raospem-
bla canistar laaving bottom looss; calnatall canlatar
in backpack; repluce backpack cover.

(1Y Digapmemble mouthpiscs sassembly; thors
oughly waah; place apsgmbly in backpack covar and
aut clamps ovar canipter hoss coonatbors.

(}} Open drain plugs.

(k} Waph cut besathing hoses.

{1) Allow unit te drain; return unit Co 1Cs
poaltion on rack,

{(m) If malfunction or damage has occurced,
£111 cur cag provided and cils same to unik.

BIED I X - X088 1D
CIRROUI'Y

Divas ware being mads with varicus mixes
en nicrogen and oxygen aven bafore che discovery of
tha affactes of nikrogen on the divear. In Garmany ot
Gelasnkirchen a diving drass wia baing used in 19132
the breathing medium was 43% 02 and 55% ¥2, The fol-
luu-inﬁ yaatr tha Drasciariveck Company introduced =
60% 04 wnd 407 W mixturs which was mizad automaci-
cally. During the Second World War, England's clear-
anca divers used a pelf-coptained mixed gas unit
known as the COBA. Many of tha features of this vnikt
wars locorporatsd ic tha U.5. Havy unit Jdeveloped by
the Experimental Dving Unit, Washingten, O, ©, This
unlt known &g tha HE YV, wag developed according to
the requirsmenty of the B0D unicts of tha Mavy. Tt
wan accapted 1o 1959, and fiald vas showed many de-
ficlenciaa. Anothar wnit wap bulle called the HK VI
which included sany aof tha changes and lesprovesants
recommemdnd by tha divears in the fisld. Alcthough the
unic wins developsd for EOD work, it is being lasusd
to UDT's and uned for snaak nttacks, On initlal upa
magt UDT divers thought i1ta exhaust bubbles would be
datectad sisily. Thia proved octhearvwise and the par-
cant of hite with MEVI sas high. Future developmsnt
calls for a bubble divpersing sxhsust valve and tha
parcant of detectiom should decressa. With ths ds -
valopment of the SIV's and a looger bottom Lime te-
quirement on the diver the future of the asmi-closad
unit in the UDT's appldrd Sacutd.

Tha MEVI SCUBA is o vary raliable and safe plece
of diving squipment whan usad proparly. Froblama
sncountared with the MEVI ars usually attributead to
migtakes the divar has side hinsslf, sither in hias
satup procadurs or io the process of dip testing.

Tha HKVI lends itaglf very Teadily ko 4ll tha
diving misplicne of the UDT/SEAL Taims, and 1bs vase
are WADY,

2 The capability of the MVI ig 1B0 faat using
N-0E., Also capability of the MEVI clossd circuit
cati ba 100% 0°, smltting na tall tals bubbles,

Using the MKVI with 5DV'g wa have tha sdvantaga
of diving to depth'sm of 70 faat, with bottom Cime
baing limired only tc ctha lifs of the canistar (180
mirutea). This is posaible by valng 60% oxygen and
40% pitrogen. Tha squivalent alr depth would be lasa
than 40 fasat. Thers ace & limitiog Pactors thace
must always be conterdad with whan planning 8 mixed
gus dive with the MVI. Thay are:

GED - Gas Bupply Duracion (Dive timas)

EAD - Bquivalent Adr Depth (Decosprassion)

ROD - RBalativa Oxygen Depth {Oxygen tims limit)

Canister lifs - Useful duracion of COZ absorb-
ant.

Probluma sncountarad with the MEFI are upally at-
tributed to migptakes tha divar has made himgalf,
sither in his satup or the dip test procedurs.
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HMEVL SCUEA ASSEMBLY HMENI BOTTLE/CANISTER
ASEEMBLY COMPLETE

TR O

MEVI CAS BOTTLES MKVI SPREADER BAR ASSEMBLY
WITH MANIFOLD
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MEVN1 MOUTHPLECE MMV COZ CANISTER ASSEMBLY

HEYI REGULATOR HMEV1 CONTROL BLOCK ASSEMBLY
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HEVI DPG GAUGE MKVI PRESSURE RELEASE VALVE
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RETAINING
RING

INHALATION HOSE VEST SHOULDER

WAIST
VALVE

MOUTHPFIECE
ASSEMBLY
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PAE DIVE SETUP & TEET PROCEIURES
Stapat .

1, Gauge Battles (Instructor give PHI),

2. Attach Bagulateor o manifold,

3, Back off ragulator apring Esmiion, Loonsn
Jam mut and back nesdle valve § turn,

4. Turm ON/OFF valve to ON. Actach supply
hose to prassura gduge and cpen blegwed valva, cpan
manifald valva SLOWLY.

5. Using tes wrench, sat regulator FBI, (In-
atructor will give PBI).

6. Tuen (N/OFY walve to OFF. DBlasd prassurs
gauge. Atcach supply hoss to flow mater. Ture ON/
OFF walve to ON,

7. Place scrawdrivar through jam mut and set
raadle valve eo propar literflow.

8. Disconnect supply hoss from flow meter. Op-
arita bypans laver savaral timses. Recoonsct supply
boss to flow meter. Chack D.P.G. and flow mater for
propar rewsding. turn ON/OFF valva OFF. Discommact
supply frem flow matar and connect to canister.

%. Attach moeuthpiscs (intake nom-raturn valva)
to right hoss. FPlace mouthpisca lavar in up pasition.
Baplace drain plug caps. Turn ON/OFF wvalve to ON
position, dcand by for equipment chack,

10, Aftear squipmant chack, dip cest for leaks.

DEFTH LINITA ON GAd MIITURES

Tablaa 3-3, 3-& and 3}-5 of the Mwing Hanual
comtain the dapth tims limits and minleos flow sac-
ticges for mixed gas diving. Tha dapth limite for
the atandard MKVI mixes irs:

S0/40 O2NZ Mix 80 famat

40760 ol o?.h: 140 fant

32.5/67.5 0 n2 Mix 180 fest
GENERAL

(a) Always chacge the apparatus with s standard
minturs.

(b} Alwiys use frash abgorbent in the canister,

(e} Carafully sat tha injactor to the propar
flow for the work anticipatad.

(4d) Do not axcasd the maximum depth spscifiasd
for the mixturs in usa.

(a) Ba conatantly alarct for failura of tha sx-
haust valve to bubbls.

.

DIVING PROCELURES

Ubparvance of the following procedures is of tha
grantast loportance during a dive with ssmi-clossd
BCUBA;

(s} Aftsr sntaring watsr, chack that gas es-
capas from exhaust vilve at tha end of axhalaeiom,

(b) When descanding, supplement gas flow wich
by-piss to praveant squesaca of the brsathing baga.
Kaap bag about 1/3 full., Do not desceand fagter than
the bag can {nflats aither sutomatically or manually.

{c} At working depth, adjust axhaust valwe Eo
provids for a comfortable breathing prassurs without
using the by-pass. At the end of any full axhalation
the sxhaupt valve ghould discharge & small mmount of
gui.

(4} Work normally; avofd sxtrama exartion um-
less tha flow waa praviously sst For hsavy work,
Hever attempt to swim Lf the gear was asc for a nom-
swizmwing dive. Avoid fast descemts or ascents for
ahert distances. During an ectremaly long 4ive flush
the breaching bag & minimum of once & half bour,
(When using 100% 02 the flush should be dons at 15
minuta intgrvaly),

{(a) Xeap & myntal (aya} on tha sxhauet valve
it L & reliable saind of if cha flow rats
is naatr normal. TIf thars La any doubk chat the flow
hag changad chack the ALffarsntisl prassurs gauge,

(f)} Chack tha differantial prassurs gaugs pa-
ricdically or anytime thers {5 doubt abour the flow
ratp. Tha D.F.0. is 5 very valiabla safaty devics.
The MIVI should not ba used without the D.P.G.
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(g} Do not ovarstay gas supply durstion, to do
so the diver will becoms anoxic. Th.of lowing ars
the standerd mixes to uae for diviog and maxi-
mum depth for sach mix: .

50% 02 - B0 fe. maximum
40% E‘-‘:z- 150 ft, maxigum
31¢.ﬂ ﬂ = ll'u fti “Ilm

In sxoess of thess dapths tha Jdiver will ba
susceptibla to exygen polsoning,

(h) Always figura tha equivalent air Japth (EAD)
peicr to & dive uaing tha EAD forsuls from the div-
ing manual. The anewar we gat from tha EAD formuala
used in conjunction with tha standard sir divieg
tablas will snable up to scourately flgure our da-
compression times for sach dive.

(1) Always figurs the zelative oxygen depth
ROD prior o & dive. To ovarstay the ROD will Ta=
sult i oxygen polsoning for the divar.

€1) Alwuys flush che breathing bags prior to
Leaving the bottom or lsaving any decomprassion stops.
This is required to help prevent hypoxia. It is
poabibla for 4 diver to breaths normally oo & varcy
Llow oxygen parcentege at depth because of the higher
partinl pressure of 02, But as he ascends the low
oxygen parcentages will nct support lifa snd the
patrtial pressura will dacreisw as dapth decresass.

Ap thy diver nanrs tha surface he will becoms spexic,
The flugh 1s scoomplishad by pulling the bypass for
approximately 15 seconds.



MARE VI SECURE PROCECATRES

POST DIVE STEPE

1, Remove cig, using buddy syetem. Placa on
wish rack. Jecurs gas at manifold.

2. Discooract canister hosss Evom bag and con-
trol block., Remove dpraadear bar, Remove canistar.

3. PBemove caniscer covar and dump, catching
screen,  Wash canistar, screen and covar. Replace
cownr, leave looss,

4. RMamove mouthplecs. Remove drafin plug caps.
Wl hosass, mouthplece and bage.

J. Faplaca caoister. Lesave hoses loowes,
place spredder bar,

6. Place rig on Mark ¥I rack,
O, FPull bypass lever to blasd regulator pressurs,.
Back off spring tanaion on regulater.

7. Loosen regulator yoks onm manifold.

Flace mouthpisce on top of caniscer.
9. Gauge and record bottla prassurs.
10. Stow rig, in propar placs.
EMERCEMNCY
DIVING
PROCEDURER

1. Fleoding:
balng inflaked but the diver can not brasthe oormally,
Tha caniiter when flooded will noc allow gap to ge
through. Burface lmmediataly.

2. Gas flow failure: Thias will be indicaced by
no gxhayst valve bubbles and indicated on tha DPEG.
Surface immedistaly.

J. Exhaupting of Gas Supply: Thias should ba
avolded by preplanning of the dive. If this should
happan it will be indicated by po bubbles from ex-
l'l-lﬂ-;t and the DPFG will indicates ™0". Burface immedi-
aAkaly,

4, Divar Bascus Procedurs: Pull MK3 Life Juck-
#t aod go to the surface with fnjursd diver.

Ra~

B.

GAS BPLITTING and MIXING

Dua t¢ all cha icherent problems with mixing gas
for diving and the squipsest requiced wa ahall refar
you to tha Dving Manual, Appandix B, page 473
through 491.

Frior to golog om 4oy opsration that will re-
quirs mixed gas divaes wich tha MEVI, all gas shoul
ba premixed and analysed aod proparly marked,
mixturas are required to ba within + 2% of tha da=
pired mix. HE mixey ars required te ba + 5% of
the desirsd mix. =

Unly the approved scandard gap mixes should ba
Thay arm the following:

60z 0f sox N2
32.5% 02 67.5% BE
32% 02 sax HE
S0% OF 60% N

upad.

Tha use of cthar parcentages in the mixturs
should be spproved by the saperismantsl Diving Unic.

PLANNING A MIXED GAS DIVE WITH THE MKVI

Sinca only the standard mixas atw tc be yeed the
divas can ba plarmed by ueing the Following formulas
and tables and the atandard Havy Repatitive Dive
Tablaa:

Torn ON/OFF valwe

Ia Indicated by tha brasthing bags
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Tor HEO? Dives use the standard Mavy HEOZ Diving
Tablas, paga 133, Diving Mamoal, Tables 1-18, 1-19,
1-20, 1-21 nra mada for GO RE, 22% and wrs aesd
Just ths vame a» the repetitiva dive tablaea.

JAMMLE Nio2 pIVE

Beavt Dive OB0O
Dapth of Dive 75 Lsat
Bottom Time 75 Min.
Oxygen % of mix §0% 02
"injsction Rate B L/H
*Hag 02 leval 50% 02
*E.A.D. 35.2% (40'/75 Min.)
W, 0.0, 21 fe. (257773 Min.)
Repatitive Croovp H uas Tabla 1=1l
Btops Decomprussion 0 No dscomprassion requiced
Tabla uasd (&0'/80 Min.) Usa Tabls 1l-11
Total sscant Time 75 Sao. = 133115 figursd L ft.
Pay sscond
Total time of dive 761113 sacant eime + bottom
Eima
Baachad asurfacza OYL6
Witk Qag Supply Durstion 193 ainuces
*ioforsation from MEVL & Emarson Guids 11 Gompu-
tacion Tabla
*iMath squation figured from MY¥I & Emacscn gulde
IV squivalent air depth
widach squation figured from MEVI & Emarson guida
IIT1 relative oxygen depth

Te sicand 73 mivates bottom on this dive would
ba ko invits 0 pofmcaing.

Breathing 50T 02 40% ¥ eo 75 faar would have the
samy dfact ae braathing 100% ke & depth of 11
feat thos the limit of 25 feat for 75 minoutes takan
from oxygan mxposuts 1imit tabls.

Braathing 60% O 40% N2 to u depth u. 75 Peat
would be the squivalent of bresthing efir ae 32,15
fant. This ia thy resson that thars is no decom-
praasion requiced.

dricki BB gan aupply duratien chia La cakam from
table ¥V (Cas Supply Duraticnd. Encar the PII 13500
across to & L/H golumn and the time i 193 minuces.
Thia maans that che diver could stay on the diva for
lga li.l'l‘l.l'l:ll.

m
motans



"

IT.

III.

1v.

WARK V1 & DMERSON QUIDE

LIKITING FACTORS
A, WOD:

c., ECL:

1. Hixsd Gasas--=180) minutes
2, 1007 Oxygen=-=-=150 mioutes

D, A

COMPUTATION TABLE

. Relative Oxygen Depth (Cf, III)
B. EAD: ZIZquivalant Air Depeh (Cf. TV)
Eatimatad Canister Life

Gas Supply Daration {&f. ¥)

MIX | ARGULATOR | FLOW
0,% | BETTING RATE
PRI LM

60/ a0 ao B
&40/60 140 11
/67 180 2l

100/ ¥1 80 1

100/EM 67-94 1

AELATIVE OXTYGEN DEPTH

A, BOD = {{ML) X (D
Ii

MAX [BAG O
DEPTH |LBPELE
rr | {m)
ao | 0.%0
160 | 0.31
140 | 0.27
25 | 1.00
25 | 1.00
+ 33))-33

HITE

ROD in Fast
10

13
20
25

EUIVALENT AIR DEFTH
A, BRAD = {({Kg) X (D

110
73

+ 33))-33

mﬁ Time

3. Uss EAD to computa Daecompression/
Nitrogen Regidusls with standard eablas

/

raE S¥S

~E¥

¥.
PE1 GAUGE
H
3000 F 153
2900 23 136
2800 113 14%
2700 13 La2
2600 00 136
2500 193 11%
2400 183 122
2300 172 113
2200 162 104
2100 133 102
1000 142 95
1900 131 ]
1800 121 sl
1700 111 Th
1400 102 &9
1300 91 &l
1400 al -
1300 70 &7
1200 &1 &1
1100 31 3%
1000 L 7




DIWVING ACCESSORIES

BUDDY LINE

Tha buddy line iz a langth of small
gtuff 6 to 10 feat in length. It 18 secursd to aach
swimmer in a buddy pair In order to énaure contact
batweaan the swimmera. It is tc be used during con-
ditions of pocr visibility, at night, during extremely
deep dives and during training operations,

COMPARE

The MK 1 MOD 0 wrist compass is tha
compass utilized by the teams. It may be fastened on
an attack board or worn on the wrist. Prior to ualng
the attack board for a compass swim, ansurs that the
compass does not move freely on the board, the com-
pass top does not rotate fresly, and the fixed lubber's
line is towards you on the board. In order to awim
to & particular objact, line tha attack board up with
the object by holding it steady and rotating the com-
pass top putting the north arrow cwver N on the com-
pass card. S8wim to tha targat keaping " North ovar
Horth" . In order to awim a given compass coursa,
tum the compass top untll the desired course (in- 4
scribad on the side In 5° incraments) is alignad with
the lubber's line. Flace North over North and swim
to the target keeping the north arrow over N on the
compass card.

When altering course, be sure to move the body
and the attack board as a unit,

AT

CORAL BHOES

Coral shoeas ara worm whean it 1s
nacessary for the divar to oparate in shallow water,
around coral reefs or when crawling on & baach, They
are designed to protect the feet and anklag when
working arcound sharp objects. The shoes are con-
structed of a canvas upper attachad to a rubber sole.
S8wim fins may be worn over the shoss, when naces-
sary.
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DEPTH GAUGE diving department will remove the back cover plate

to remove debris and sediment from the water. During
thiz cleaning, care must be taken not to damage the
The MK 1 MOD 0 Wrist Gauge 15 diaphragm.

presently in use in the teams. It ls marked in five
foot increments from 1 to 200 feet and has a maximum
safe diving depth of 300 feet. It i1z accurate to with- —_— e
in one foot from 1 to 50 feet and within three feat
from 50 to 200 feet. It is non-magnetic, cormmosion
and shock-resistant, and is reliable from 329 to 90°
F.

Pericdically, the diving department checks thea
calibration of the gauge in a recompression chamber
of in water [by comparing depth indication with a
sounding line)., IMPORTANT - special stowage and

handling 18 required,

OPERATION: During descent water enters the
water chamber thereby depressing the diaphragm.

This in turn activates the gear moveament causing M--I o - _" ' 1.{'
the polnter to turn in a clockwise direction. el o . L
CARE AND MAINTENANCE; NEVER use the depth St 3 ol _ ' o
gauge unless the bezel guard and back cover are in : _ b : . ; ; “-ﬂ
place. Flush the gauge with fresh water after each ] = -

use and replace the dial cover. Periodically, the

EXPOSURE SUIT

The exposure suit is used for
cold water diving . The two types of exposure suits
are the wat suit and the dry sult, The wet sult 18
the type most often used in UDT. The wet sult per-
mits entry of water into the suit, where it is trapped
and warmed by the body, thereby creating an insula-
ting layer. The dry sult is designed to keep water
out entiraly, though geoerally a small amount seeps
in. The dry suit is used while oparating 1o extremely
cold waters such as those found in the Arctlc reglons,
Long underwear should be worn underneath to prevent
sult squeeze, Both the wet and dry suits come in full
length and shorty models. Long underwear may be
used in lieu of the exposure sult, 1f the water temper-
ature permits.

FACE MASH

The standard facemask in use at
the presert Wme ln the téams 15 the eyes=-nose mask .
Facemask sgqueeze may be caused by too rapid desc-
ant with fallure to equallize by letting air out the nose.
Never wear goggles.
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FINGS

Ewim fine are a8 most azeential I1tem for
che team swimmer, as they will provide maximim
thrust thru the witer whan used proparly. The
atandard team fin Fills tha requiremant for a
relatively rigild fin with 2 large blade. Propar
Eit 1is mzpantial, as & fin too large ar oo amall
may chafe and Blister the feat, therabv Incapa=-
cieating tha swimmer unnecessarily. Bootleas are
an additional {tem which tend to prevent fin burn
and are highly recorcendad.

FLARE

The flare (MK 13, MDD 0, Signal Distress,
Cay apd Night) s carcied taped to tha plstel
belt ar knife scabbird. One end of the flars
contding the day signal, which is & hsavy red
smoke. The opposite and;, which has raised bead-
ing around tha adga, containe the night signal,
which 1#8 & red light. The raiesd besding enablas
tha diver te locate the night signal when un-
able ta see. Both ends are activated by meana of
& pull ring. This eignal flare is usad am a dis=-
tress signel or am an indicator of tha commance-
ment or end of the phases of an operation, After
eithar end of the signal has besn pulled, 1t
should be hald at arma length and the activated
atid poinkted away from the divar, at an angle of
about 45 degrees. Tha diver's body should aleo
ba vpwind of the saignal. At nighe, the diver
should not look directly ac the light because
it destrovs night vision for several seconds.

The flare will work wel]l after submergencsa
to any standard diving depth, The user should,
however, chinge Flares at lsast svery aix months
ot 10 dives, whichever comee spooner. In the
svent the flare does not Ignite immedistely, wav-
ing 1t will couse ignition afeer & few seconds.
The flare will not ignite 1f pulled underwater.

WEIGHT BELT

The weight belt provides the necespary
negative buoyancy to overcoms the posaitive buoy-
ancy of diving squipment and wat sult., The lead
walghts commonly used are of verving weight, thay
can be attached or removed from the belt & nec-
#isary. The balt shall have a quick releass
buckla which can ba relsssed easily with one hand,
usuadlly & tight hand telezss. Tha weight balt
is the last pleace of diving equipsant to go on the
diver, Tharefore, the first plece of squipment
te b relased, in caee of smargency, could be thae
walight belt,
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FLOAT

The float iz a small buoyant plastic
or glase contalner used during tralning evelutions
to keep track of underwater swimmers. The buoy is
attached to the center of a buddy line by a langth of
line which will permit the float to remain on the sur-
face. During night operations a light 15 secured in-
dlde the float in order to facilitate location and pro-
gress of the swim pair.

HNIFE

A standard sheath knife 15 required on
all dives. Its primary use 18 to prevent antanglement.
It is worn on a web balt or strapped to the leg and
should be securely attached to pravent loss, At no
time should it be worn attached to any releasable
equipment {&.g., welght balt),

Eithar team - issued or commercially purchas-
&d stainless steel knives are satisfactory. A low
magnetic effects knife 1s available for EQD opera-
Hons, out should not be used for regular dives due
both to its brittleness and its high cost.

LIFEJACHET

The lifejacket should be worn at
all times when in the water., [t should be worn under
all releasable gear. It is provided with an oral in-
flation tube as well as the CO2 cylinder; this tube
should be utilized, rather than the cartridge, if pos-
sible. The Mfejacket should be thoroughly rinsed
the cartridge removed, and the inflation assembly
and cral tuba closaely inspected for corrosion after
sach uga,

In order to ensure the proper working and preser=
vation of the lifejacket periodic preventive mainten-
ance 18 necessary. In all maintenance jobs when
disassembly and reassembly are necessary, proper
step by step procedure I8 a must, The following is a
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i
datadled dipnanembly snd Inspaculom, rEpplr gl rwe
sEBamElY of the LLbejmckat:

!1! el il :h:! botle i SO Lnflatlon pa-

skl .

(2) mamove OO [ndlauien sapembly seouring

. s wikh 3718 bom wrengh,

(3] Pemows publer washar with soribe takisg
osmm not o tesr 1t 11 pomalble .

(4] Pamovs 003 Infletion aansmbly from Lnla-
Hon ohisak .

(5] Unirg & Aeilt punsh, remowes drift pln on
which oparption handbs plvots. {Saution:
Fin will only come out o wiy . Ui dnift
on amall snd of pand .

(6] Pamova el cparatlon handle from the sSREm=-

My,
[T] Mamora tha Hring pin and apring rom tha
chansil in thi Inflathion seibmBly, Wik &
Apbdinl gunch .
Lifsjscikcan id now dinsnsameled, [napest for
SEETCRLON, S1OMEng. Wl M Broken BanS .
Inflate Liajeoket By menns of oral infietion baba
and watar chimdk Tor abr aks .

ui Carsdally chien sll pans of 304 ieflstion

ansambly with stesl wool of & wire bruah
wiing & sclvant if necselaTy.
{2) 'Wire brush terends of Inflakon ohosik on

bE - L
{3 ‘wire beush tarwnds of GO mylinder (hand
brush enly, Do wot pat on 5 powsrsd whenl

Eruah]
{4) Bapalr any sir leaki In Jedkal .
{5] Lubricate the Tolkowing Darth With Water=
o grekie
{al HWring pim and apring
{b] Tiring pin chanewl

im) » gnd threade of Intlytion cluok
] 00 oylisder thramds
(gl Thraads In top af OO inflation anismbly

i) Baplics Hning pdn sed spring In Adsg En
ol .

{7l mpleos cpazaling handle , LakIng SArw 10
bave the arm o opersiing handle on oorrect
akda of inflation hiaamnbly .

(B Baplecs deift pdn cosmeoiing opersting bamdls
@ infscon sisanbly, taking sare 18 inkart
Pln propstiy.

(1) Check opersuion of fing pn Beed 6peing . By
working oparviing haadle. T R oF spring
im fpulty . repleos wils new pan .

(1) Meplwos irdigiion sesssbiy oo infiglion ok .

111) Bepdacd nabbar wukhie

{12] Mepincs aRsambly Reduring mit. Tightm
srugly with 316 box wrench .

(13 freeri speaially sdgpind 003 motiha In the
indflation adsambly snd Indipte Litejack et
wihth compraneed &kt to eIl Inflathon device

PREE I .
I firing pin and Bpring oparste properly and GOE

paliagen In infiation sasambly ars aleir | FgiaoE
spaainl O3 aylinder with w chargmd Q09 cylimder

nﬁﬂmh Take high pressurs precauticns with
Q0" arlinedady .

CATTION: Afer reinsarting charged 002 aylin-
dar, do ot pull spengting hemdle dxaspt for Lw
Furposs for widoh the lifmjscicet wan indended

Thers e thies mathods of weanieg tw Lisieck-

# with & werk iyps SCTRA such an the Emsrson wed

{1] Tha Mret is to wear it oomplsinly undar tha
rig. This allows sy ditohing snd donning .
but maksa the topgls feirly hard o resah
and will give sirong Eecsure wgalnit bha
ahail whiin Inflaled om thie e .

{2] The second madied 18 to wiar Che IWNERS
aivlar Uvh g, DUL e (B Sdbiide, bring-
ing ol Baps up above the Sipper and out
T wtLbdh b the "0° niege. This lsaves the
Lfspecket outsdds snd 10l provides for
apay ditohdon . but ends 1o ando the Lip-
par and allows the jeckel, whan infllated,
o cdm up aboul tha 1aoe and hed

{31 The tald meteod 18 Io wsll Use [RXe ouL-
Bhihl, Ul SLTRPH ciPe3BE Ul BB ppoN By
oomdng ot theough the e bodes wod sround
the brewthing bege to Ipstes loto the D"
ringa with w quick relessds. This methd
olfsra icwtwhat of & compTOGIES Li Uit Che
Jacken 1k outklds and S48y t0 rebch, Ie hald
1 thek propar poadtlon. S S0ap not tend to
undo the uipper. [t doss; however. niow
down the ditch sad don proosdars

Tha cherios of mathad will be dictyisd slibar by

Tosm directve or in tha bristing by e Civing Supar-
wisar . Thin probles will ba allevisted with the sdveat
nf the endersmm 1ifs]polcet
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LIGHTS

The primary light assoclated with Team divas is
the single-cell marker light used in the float for night
compass swim tralning. This light is not waterproof,
and must be well protected .

Vardous commercial lights, both in standard
flashlight configuration and in pistel configuration (e.
g.. Dacor Diving Light) are available, and are used
as necessary for undarwater work.

A third type of light, a stroba light, is used by
same commands as a distress marker. This s ganer-
ally about the size of a pack of clgarettes, is water-
tight at depths up to 150 feet, and emits a very bright
Dlue-white flashing light. Battery life is generally
eight to thirteen hours when activated. This light is
easy to plck out in areas of complete darkness, but
beacause of the short duration of the flash it Is hard to

pleck out of other lights, particularly if the search must
ba omnidirecticnal .

SLATE

The slate is composed of plexiglass 1/4 Inch
thick, three inches wide, and 10 inches leng. Both
gurfaces are roughed up with fine sandpaper to give a
frosted effect. This creates a surface which can be
written upon with a pencil. A length of cord should
be attached to the slate to permit attaching to the
belt or hanging around the neck. The slate is used
to record information during awimming and diving
oparations and s primarily used during hydrographic
TeCconnalssances .

SENORHEL

The snorkel is strongly recommended on all
dives requiring surface swimming or walting on the
surface for pickup, both to preserve gas and to ease
ihe effort of swimming. The flexible hose type L8
sometimes easler to hold in the mouth, but has a
tandency to flatten out and rastrict breathing when
swimming at any speed.
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TENDER LINE

Raquired when one man is diving alona or whan
divears muat penetrats under ica or any other substanca
which 'precludes fres access to tha surface.

WHISTLE

Is ancther valuable place of safaty equipment
and whan required ahculd be worn on tha life]acket
oral inflation tube,

WRISTWATCH

Tha wristwatch used in the team is watarproot
and prasgsure proof. It 18 to ba used for computing
duration of water cperations, for computing bottom
time and dacomprassion stopa, and for controlling
rates of descent and ascent. The Diving Buparvisor
and a mamber of each awim pair muat have a watch
(or any diving svolutions .

STOWAGE AND HANDLING OF RADIOLOGICALLY

Da 1o the radicsactive matarial used to 1llumin-
ate the compass and depth gauge, cartain stowage
and handling requirementa, aa sstakliahed by tha
Atomic Energy Commission, must be met. Thesa Ln-
strumants will ba atowed in a lead-lined box construc-
tad of CRES or stainlass steal, which is looated in
the diving lockar. Thay will ba used only for opara-
Hons and will be retumed promptly upon completion
thereof. Tha stowagabox will be securad in an area
away from charging statlons, scuba tanks, and rag-
ulator, and will be appropriately marked. The gauge
and compass will be tagtad for decontamination each
6 monthe. The test will consist of both a wipa teat
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and menitoring with appropriate radiac equipment
Only spacifically designacted personnel will work on
these instruments and wil]l do 8¢ only in designated
areas . Upon completion of handling, thoroughly wash
the handa. The gaals are not to be broken but in the
event that they should accldentally be brokan, notlfy
the Diving Qfficer. NWewver carry these instrumenta in
pookets or place them face down against the skin.

1f individunl contamination la suspected , collect and
submit a 24 hour urine sample to the Navy Radololog-
17al Defense Laboratory for analysis. The Diving
Officar ig rasponsible for insuring that all team per-
sonnhel are indoctrinated in the hazarde and safaty

precautions pertaining to radlologically contaminated
undsrwatar aquipment.



EMERGEMNCY
DIWING
PROCEDUU R ES

Emargenciss cccagionally arise in the bast
plammad snd supervised pcuba operstions. Many of these
emerganclas sre couaed by fallure te chparve pcme
safaty procavtion. Orhevs ave unforeaseen or univold=
able. Thess smergencies can almesk alwiys be re-
solved 1f tha diver, his buddy, his tender or tha
diving suparvisor stops to think. Take 4 second to
reazcn the situation threugh to & solution, Do not
act immediately on what may prove to be a blind im-
pulss brought om by panie.

Few aituations in diving are a7 serious as ko
requirs instantanecus sckien. FRemember your training.
Do not pénic.

Abcva all. pever abandon the breathing apparatus
under water unlass you cannot ascand withaye doing ao.

FOTE: This section is designed to cover genaral
emergency procedures only. Sse the sections on opan,
cloned, and sami-closed diving for procedures to ba
uaed with those types of scuba.

FLOCDING OF A SEFARATE FACEMASK: Learn to dive
without & facemask. Flooding of a separats facemask
then is not s sericus problem., To cleser the fecemask
use tha following procedurs.

(1) Tilr ehe head backward,

{2) Hold the uppar part of the facemmak cight

across the Forghsad,

(3} Exhals through the nose. Water will drain
past tha lowar adge of the facamank.

During dive, exhale cccasionslly through the noss
ko clsar the facemesk of amall amounts of wakar. This
procedure will slso pravent face squaazas by squalining
prasgurs Iingide the Facemank.

FLOODING OF A PULL FACEMASK: Flooding ef a full
facemask im a gerious problem, buc every sccaptabls
spparatus should have a mesns of overcoming f{t. The
tachoigua dapands upon the type of Apparstus Gasd.
The diver should be thoroughly treimed in the method
paculisr to the apparatus he Is using,

FLOODING CF THE BREATHING BAGS: The saricusnass
of flooding of the bresthing system depands on the
type of scuba used. In ganaral ir iy less of s prob-
lim in open=-circuit acuba.

Ba alart to tha possibilicy that the caves of
flocding (for sxampls, & cut bresthing tube) may pra-
vant successful clearing of tha system.
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EMERGENCY ASCENT: Except inthe most dasparace
sltuscions, saka 4n moergency ascant by awimming to
the surface. The possibility of bacowing entanglad
or of striking an obstruction makes it hazardous to
usa positive buoyency for ascant. Swimming to tha
surface gives a better chancs to avold antanglesent
and to clesr obatrucciom. In wome situations 4 large
object cwerhead may preclude snything but swimning.

An ssargancy situdtion can bacoms so dasparata
that tha nasd to surface outwaigha the nesd for cau-
tion. If it bacomeas praferable to risk entenglesment
or injury rathsr thao to remain on the bottem, in-
Flate tha lifsjackat and ascend with the mid of ice
positive bucyancy. DBasr in miod that the ascant will
ba very rapid. Tha dangar of air sesbelism incrssses,
and the possibility of seriocus injury upon weriking
a0 obstruction becomes very grast.

Usa frsm agcent only in ovder to resclve a 1ifg-
or-desth situstion, and no othatr. Swin to the aur-
face, andfor buddy-bresthe whanever possibls. If u
free sscent becomss nacessary, use the follewing pro-

cedures:

(a) Drop weight balk.

{b) Ditch gear if nscessary.

(2) Look arocund amd up,

(d) Pull life}acket toggle, blow, then go. Re-
member that at depths below about 20" lifa-
Jacket will not appadt to Inflate; 1t is
necesdaty to kizk to gat stavtad.

()} Keap hands over head, sxhale contimiously
on the way up. If you Feel comfortabla,
axhals sharply: you should nesed air all the
Wiy up.

(£} Upon reaching the surface, ioflats the lifs-

Jackat. Dacide whether to taks off tha
brsathing apparatus or to leave it on while
fwimming to safaty. An opan-circuit scuba
becomes vary haavy when it breaks tha sur-
faca. A closed=circuit scuba may hamper
body motion. If the breathing spparatus
interfaras with swimming ramova tha aquip-
ment and tow it to safsty. A closed cir-
cuit scuba can provide additional bucyancy,
If it ie deapirable to take advantage of
this characteristic, inflate tha braathing
bag to the fullest axtent that still allowe
eomfortable breathing, If tha breathing
madium ig not usable. close the bag cutoff
valvas and upe the surfacs breathar,

Before vemoving a facemask, conaider the hagarda
of unfaversbla surface conditions such as whitacsps
and spray.

EBvén with closed and semi-closed cireuic saquip-
ment thers is generally s braath or twe of air lafc
in the bags, no matter what the emargency.

DIVER RESCUE PROCEDIRES: Tha primary dangars In
diver rescue are esbolising the victim snd loning
both psrsconel, Thers are eavaral procedures for ras-
cum, and the specifice will ba outlined in Tesm In-
sructions. The most important thing te remsmbar in
all canan, howevar, is for the rascusr NEVER to coms
off diving status uneil he is abeolutely surs cthat
the victim is undar control and will safaly Float by
himp#lf on the surfacs. The following paragraph out-



linas the proper tescus procedurss for surface-cended
divars., Ses the sactions oo opan, closed, and aemi=
clossd divieg for reacus procedures to be vesd with
thoaa cypes of ~acuba.

(o) Insura that tha line is secursd around soms
part of thy divar's body, and sscured to iteslf under
all of the diver's relassabls equipmsnt.

(b} ¥hem hauling In tha diver pull smeothly;
do not jark. Sand atarddby divar dowm the victim's
line if necessary to untangla it.

*{e) DBa mlert for the distress sigoal; sigoal
for O0.K, chack frequantly and Inpurs that the divar
ANSWACSE.

MEDICAL EMERGENCIEE: BSea DIVERS DISEASEE & INJURIES

In the svent of madical smergency, tha important
thing {5 to surface imsediataly upon noticing any
signa or sympcoms, signal tha bost, and do not ae-
tampt to continus the swim,

DIVING REGULATIONE

FISHING If any fishing is to be conducted
oo & dive, ba sure to check the latest wdicion of tha
Fish and Gama laws and thoroughly briaf sll pecsonowel
on then. Insurs that proper msasuring devices ars
carried. Rimiabar that tha gres werdan cao comm op
board a Havy boat 1f ha hap reasson o suspect that
gioa Le aboard., Alsc be sure to chack the chacts to
daternine if dive ia going to ba In Hexlcan watars;
if o, a Maxican license must be obtained.

RECREATION Tenm policies vary with regard
te leeue of equipment for recrsation dives. The
following is includad for plinding purposms;

Bacraation divas should ba orginized dnd run in
the sams manner a3 any othar dive and should Follow
Team Safsty Precautions. Ibo no cass should civilians
or mambars of any othar organization ba permitebsd to
uss Team controlled sgulpment.

SBAFETY PRECAUODIIONN

Caraful obistvation of applicable
safaty pracautions can prevent the majority of diving
accidants. Howavar, some diving cperations {psrticu-
lnrly tactical oparationa) de not illow personmel to
cbascwve all pafecy pracsutions wichout sxcaptiom,

Tra diving suparvisor wust declde whioch pafety pra-
cdutions to disragard in & givan situation, and he
mupt ba able to justify hip dsoigion on = basis of ab-
sclute necesaicty. Ha oupk Ehao milke surs that all
pareorngl affgcted by his declaion:

Realizy the situation

Famiin conetantly alert to tha hixard

Enow tha applicabla ssargency procsdurs

PERSONNEL: BExcapt for trainsas, only divers
qualified in BCUMA should participats in aslf-com-
talned diving operations,

The diving supsrvigor should alsoc be qualified
in BCUBA,

TECENIQUES ;
posnibla, sven for surface-cendead divas.
line in poor visibilicy.

FREFARING FOR THE DIVE: Only SCUBA bottlas da=
signed specificially for the use and gas mixtura for
which they are te ba used, will be used. Ao unfamil-
iar cank should be inapacted for indication of proper
hrdroscatic tasting.

Load SCURA vige againat fromt wtaks on bruck op
stacd them up in boacs; do not lay tham down whars
they will be atepped on or whare tha manifolds can be

Upa the buddy aystem if ot all
Usa & buoddy
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damagad. (This is important mot only with the delicats
cloged amd pemi-closed circult squipoemt but also with
opan circult; the non-magnatic manifolds in particular
bard vary wnaily and can be made to lask sven by too
stranucus sanual opacaticm),

B IVE
Werr ths minimum squipment.

Waar octhsr sccessories an compatiblea with safaty.

Use quick-ralasss mathode of actaching all ra-
ledsable squipment.

Usa & lanyard on & separate facemank.

Use o lanyard on tha knifs,
BAKING THE DIVE

Enter ths water carafully.

Cacry out the surface check.
Mim down or pull yoursslf headficst down tha



descending line.

Extend hande ahaad whan swimming in poor
vigibility.

Avold overaxertion. At first sign of breath-
lassness, slow down. If possible, stop and rest,

Watch out for entanglement around wreckage ,
lines, and vegataticon.

When in kelp move slowly and smoothly; naver
jerk .

Breathe normally during ascent. If out of air on
the bottom, remember that you will generally be abla
to get & bite of alr about every 30" on the way up.
Don't axcead the rata of ascent specified in the de-
compression table applicable to tha diva.

Mever wear ear plugs.

MNever wear nonegqualizing goggles.

DECOMPRESSION

Avold decpomprassion dives.

Always follow standard procedures for dacom-
pression.

Decompress for maximum depth attained on multi-
laval dives.

Ba prepared for cases of unplanned interrupted
decompreazion,

OTHER CONEIDERATIONS
Learn to dive without a facemask ,

Fractice emergancy procedures frequently to
keep them ingrained,
Be forehanded. Before you dive, always mental-
Iy review the possible emergencies and their comactive
action for the S5CUBA in use. Line up a course of ac-
tion for each emergency and keep 1t ino mind. Be calm,
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AIR COMPRESBSBORE

There are many compressors used
throughout the services. Many are not suitabla for
scuba divers. A comprassor 18 guitable for sacuba
divers only if the air which it produces is free from
carbon monoxide, and 1s frea from oll.

Thara are four sizes of portable compressors
available for use to UDTs: 0.6, 4, 8, and 15 ef/m.
The 0.6 and 4 of /m units are light and easily handled,
while the B and 15 are ganerally trailer-or skid-moun-
tad. Both electric and gasollne powered units are
available, In addition, charging lines with air filters
attached are avallable for usa for charging off of high
prassure sysiems or submarinea.

SAFETY

Thare are eix genaral safety
pracautione to be cbserved when using an air compres=-
80r:

{1} Tha air intake for the compregsor should ba
located so that alr being drawn in will be clear of car-
bon-monoxide .

(2) Ol should be proparly separated from tha
H.F, air before being stowed or used.

{3) The H.P. air should be filterad before baing
stowed or used.

{4) The H,.F, air should have a carbon- monos-
ide and an oll content test before beling used for div-
ing, and should be checked periodically.
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COMPRESSORS

ACCESSORIES




{3) The air that Is to be compressed to high
prassures should be taken from the outdoors, and
away from any type of fumes that could possibly harm
a scuva diver, After this air Is compressed to high
pressures, 1t should be run through a filter filled with
some good filterlng agents.,

[6} ©il to be used in a high pressure alr com-
pressor should be of the right viscosity, and should
be a high flash point oll.

The flgure shown below will glve you
an idea of a good H,.P. air system,

CHARGING PROCEDURES

Althaugh charging facilities will differ from one
command to another, the telow llsted procedure
(which 15 used at the U, 5, Naval S5cheool for Under-
water Swimmers) 15 ona that should be helpiul to the
student in charging scuba under any circumstancas,
Remember that in dealing with high pressure air, all

HIGH PRESSURE
AIR SYSTEM

A - far Intake

B - H.P. Air Compressor

C - il Separator (fllled with
Aotivated Alumina)

D = Air Filter {filled with falt
Pads)

E = Stop Valve

F - Relief Valve

3 - Pressure Gauge

H = Stop Valve

I - Rellef valve

T - Alr Storage Banks
¥ = Stop Valve

L = Reducing Yalve

M - Pressure Gauge

N = Relief Yalve

> = Btop Valve

P - Bleoder Valve

] = Pressure Gauge

R - Charging Manifold
5 = Charging Coupling

J

N Y Y r'"“ﬂ’l\

N NENE N SELY

IV - 39



pogsible safeaty precautions should be taken.
Following is the procedure used when charging
open cilreuilt scuba:

{a) Connect charging lines to air cvlindera
to be charged. ({If there are less cylinders to
be charged than there are charging lines, connect
loocse charging line or lines ko alr eylindars
that have been charged already).

(b) Place all reserve levers in downm posi-
tian.

{c} Close air blesder valve on charging
manifold.

(d} Open cvlinder valves on air cylinders
that are to be charged. (Do not opan cylinder
valves or valves on alr eylinders that have baen
chargad.)

{a) Open charging manifeld stop valve
slowly.

(f) Check for overheating of air cylindars

{Maximam 130 degrees F.) by putting hand on air
c¥linders.

(g} Air evlinders &re normally considered
charged when gauge pressure on manifold has reached
2150 1be/sg. in.

{h} Close all cylinder valves.

{1) Mark all charged air cylinders with an
"F" (Full) with chalk or tape over manifold.

{j} Cloase charging manifold stop valve.

{k} Open charging manifold bleader valve.
Eeep fingers clear of bleeder hole., If air being
blad continues at & constant flow, close air blasder
valve and check that cyvlinders valves are closed,
Permit all air to blaed through bleader bafore re-
moving charging lines.

{1l Remove charging lime Ffrom air eylinder.

i
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OXYGEN
TRANBFER PUMP

Two types of oxygen tranafer pumps are
available, mamual and eleckric. The electrical
units are not portable. With the oxygen trana-
fer pumpa, the primary precaution is keeping all
the squipmant free of petrolaum based products
to prevent explesions.

OPERATING INSTRUCTIONS
ELECTRIC Oy

(a) Connect suction hose to supply eylinder.

(b) Connect Aischarge hoss to bottle to ba
Fillad.

{¢} Turn on cooling water,

(d) Open discharge and bypass valvas on tha
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control panel.

(a) Open the valve of tha bottles to ba
filled.

(f) Open tha valve of tha supply cylindar,
Gas will flow between the two cylinders until the

pressure 1s equalized. Cascade from all supply
bottlas {f each bottle has its own pressure gauge.

(g} 5Start the compressor.

(h) Close the bypass valve. The compressor
will now pump 02 into the receiving bottle.

{1} W¥hen the desired pressure has been reached
gtop the compresscr ot open the bypass valve.

(]} Close valves on supply cylinder and ra-
celving bottle. If compressor is still running,
close "discharge valve"

(k} Blaed linas through bleed valve or cars-
fully crack cpen Eittings on bottla.

(l) Disconnect flexible linas from bottle.

(m) If no more bottles are to be Eilled, stop
compressor by pushing stop button and secure cool-
ing watar.

{n) Always chack the odl level in sight glass
and ensure that reservolr of distilled wacer ila
full. Do not pump supply bottles to a pressurs
laas than 400 pai.

-




OXYOGEN

TRAMNMBFER FPUMP

CAPACTITY C. F. H.
1. 1In this section we shall not attempt to giva tha
opsrating inmtructione dus to the variocus asssmbliass
that can be made with any pump installation. Ooly
4 part of tha oparating particulsre of sach pump
will be given. The capabilities of the pumsps ars
glvem on graph to the right. The graph shows the T
ralaticn ¢f the suction FSI of the supply cylindar
and the prassure on the cylinders baing filled. Tha
specific differsances determine the flow capacity
(CU. FT,) ths pumps will mova. Botch pumpa ocparats
on & closed circuit principla. The supply cylinders
must bs attached to che suction end of the pomp; tcha
cylinders to ba charged must ba sctached Ec che sop-
ply cutler of the pump. Both pumps are of the dia-
phragm type with hydeaulic prassurs oparating the
diaphragm.

a. The PPI (Preassurs Froducs Industriss) pump
usas ooly distilled watar for hydraulic fluid apd
has only ona diaphragm located in tha pusp end. Tha
connecting rod and uses & atandard 30 waight ofl.
The two ande ara saparated by an oil seal and ssvaral
teflon and leather seals to pravent oll from sntar=
ing the hydraulic fluid smction of che puep.

b. The corbin oxygen tranafsr pump is manu-
factursd by the Amarican Instrument Company, 5ilver
Springs Maryland. This pump has 5 diaphragms in
the pup end and upes & special oil for lubrication
of tha coonecting vod and crankcass, This oil (halo-
cathon oil by Halocarbon Inc., Hackensack, M. J.)ia
a very spacial oll, costing 9192.00 per gallon. It
has basn developsd spacifically for its Fire and
axplosion rasiscing propartiss, The uam of any oth-
at type oll could result in needless damage, injury
and dwath.

S0 WELISEVEL W04 AN HD
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g. Fortability: Thess pumps are oot usually
considared portable although four man can gagily
trapsport thes. Ths waight ia -ppmlnn!:.r 150
1ba. wach. Each pump requires 110V single phise or
170V aingls phanm alsctrical power, the motors baing
ZHP and of tha squirrel cage typa capacitor start, !
This power 1s available aboard all U.S, Havy ships,
Elgst typa submarines and newer typs LOU'a.

slrwp I
9IEd 000°C)

d. Haintenznce: Thare ars many hours of op-
aration on thess pumps bafors maincanance s cequirsd.
Tha manuals for the pumps should always ba conpulted
prior to any mdintenance or rvepairs.
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OPFERATING INSTRUCTHONS
HAMD OPERATED

All valves ars to be cpsrated slowly
and carafully to preveant sudden sexpansion of tha
high prassura oXygen.

FILLING BOTTLES WITH nﬂiﬂgﬂ: Tha maximum
prasvive te which bottlas shall bg Filled with
this pump is 2200 pai.

Whan firat inscalling pump, flush system
with oxygan ag & pracaution sgainat impuritias.
Thin iy done in the following mannaer:

(1) Attach supply cylindar to inlet manifold
uaing leng tubs provided,

(2) Opan valve on supply oylinder,

{3} Open bypass valva.

(4) Opan cutlet valve slightly and sllow
poma oxXygen to ascaps to opan air,

{3) Closs bypass valve, outlet valva, and
valva on supply eylindar.

USING ONE SUPPLY CYLINDER ONLY

{1} Conneact botels to be rafilled to outlet
manifold, using tuba provided. BHubmarge bottle
to nack In water, and kesp watar am cold am posp-
ible while charging. CAUTION: PFlace pump handle
in uppar position with piston at top of cylinder.
Otherwise, handle may ba suddenly 1ifted by gas
prafdsurd when Supply Cylindac Closing Valve is
tuenad en.

(2) Opan cloaing valve on the bottle to be
rafllled.

{3) Opan outlet valve on puwp.

{4) Opan bypass valva than slowly open valve
on supply evlinder.

(5) Whan prassurs iz egualized Iin svatem,
close Bypass valve and start pumping, moving han-
dig up mnd down,

(6) Continus pumping until desired pressurae
is obtained,

{7) Closs valve on refilled bottla.

() Closs outlet valve on pump,

{9) Disconmact rafilled bottls,

USING THREE SUPFLY CYLINDERS: Wicth low,
madium apd high prespures, procesd aw follows:

{1} Connact bottle to bm refiiled to ocutlat
manifold, using tube provided. Submerge bottla
tn neck ln watar, sand kesp watear a8 cold as pomn-
ible while charging, CAUTION: Place pump handle
in upper posiltion with platon at top of cylindar.
Otharwina, handla may ba suddenly liFred by gas
presaucd vhen Supply Cylinder Closing Valve is
turned on.

(2) Open closing valve on battla to ba ra-
Fillad.

(3} Opsn outlst valve on pump.

(4) Open bypaws valve then slowly opam valva

on supply cylinder,

{3} When pressurs is equalized in systaem,
closs bypams valve and start pumping, moving han-
dle up and down,

{6) FPump oxygen from low pramsura supply
¢¥lindar, and contipua pumping uncil the pressurse
in cthw refTlled bottls is doubls that of the
initial pressurs of tha low prassure supply cy-
linder. Closs low prassura supply cylinder,

(7} Open valve on medium prassure supply cy-
linder. Pump oxygen from medium prassuce supply
cy¥linder, and continue pumping until the prassurs
in the refillad bottle is double tha prassurs cb-
tainad whan pusping from tha low preassuce supply
cylindser wis discontinued, Cloas valve on medium
pressurs supply eylindar,
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{(8) Opan vilve on high prassuta supply c¥=
linder and continue pumping until desired pressurs
is obtained,

(9 Cloae valve on high pressure supply cy-
lindar: closs cutlet valva; closa valve on ra-
filled bottle and discomnect vafilled botcla.

Whan high and low pres-

W0 SUPPLY CYLINDERS;
sura is baing usad:

(1) Conpect bottla to ba tefilled to cutlat
manifold, uvaing tubs provided., Submargs bottla to
nack in water, md kesp water ap cold aw posasibla
vhile chirging. CAUTION: Flace pump handles in
uppar poaition with piston at top of cylindar,
Ocharvips, handls may by suddenly lifced by gas
praspuce vhen Bupply Cylinder Closing Valva is
turnoed on; sxcept that pumping im conkinusd oo tha
low praisure supply c¥linder unctll cthe prsssuta 1o
tha relfilled eylindar i abouk S0 stwmoaphaces.

(2) Opan valve on high prassurs supply cylin-
dar d4nd continue pumping unktil damired pramsura ia
obcained.

(3} Closs valva on high pressurs supply cy=-
lindar; closs outlet valva; closs valve on rafilled
botcle and dimcontmct vefillad bottls.

CARE OF PUMF AFTER REPILLING OF BOTTLES I3
COMPLETED: After complation of refilling of bottles,
cloam cutlat valve on punp, opan bypans valve and
squalies prassurs in dischargs chamber and 1o aup-
ply evlindar. Closa valve on supply cylinder, and
laava bypada valva opin. 1f gauge prasmuras fille,
chack for lsaks, Pressucs should be allowsd Eo
ramain in pystem when pump 1s idle (usually 40 acm
te 75 atm),

LUBRICATION

It is abeolutaly sssential to
kaap tha pump full of the lubricating liguid at all
cimad mo &d to have tha lesacher washars, valvea
and piston rod fresly lubriceated. Propar lubri-
cation will snsurs sfEicient operacion of pump and
reduca maintenance work to & minimum, The only
lubricant to be used on or in the pump, or on any
part with which oxygen comes in contact, ig a gly-
carine in watear solution couaisting of eight parks
of distilled water to one part of purk glycerina
fraa from acid.

Tc £111 the Pump with Lubricarion Solution:

(1) Closa bypass valve.

(2} Remwove cylindeat to be vafillad and copan
cutlet vilve on pump.

(3} Disconnact tube from inlet of cylinder
haad,

{(4) Use a supply eylinder cornnacting tuba and
actach one and to cylinder hasd and the fras and
place in & Jar econtalning tha lubricating polution.

(5} Ramove plug locatad on side of comprey-
iien chambar.

(6) Pump I to 10 atrokes, depending upon
amounk of ligquid in the pump, until the lubricant &
overflows at plug cpaning.

(7} Raplace plug, snd re-attach cuba #rom
manifold to inlet.

(8) Open bypass valve.

{(9) Connect sn oxygen supply cylinder to tha
pump and open cylinder valve slightly allowing a
mmall volume of oxygen to flow through the puwmp to
tha aivr. Cloas valve on supply eylinder., Thia



oparation will blow out aXcass lubrication in tha

bypass tube and pusp. The pump is now rasdy for
U .

SAFETY

CMPEESSED GAS SAFETY PRECAUTIONS, Taeam dive
ing oparations nacessitate maintaining large amcunts
of compresssd gasas, both Flammabla snd oot lammably,
on board at all ciman. Tha diving cfficer is Ta-
sponaible for ensuring that chass gasas are sulaly
handled and stored, and that all ceatiks, whathar
SCUBA or holding are proparly handled, umed, lasusd,
and maintained. Gases common to tha tedms ars
compresaad air, oxygen, nitrogan, snd thres stans
dard mixturss of H20Z2. Elacerie, gasalina, and
hand powersd transfer pumps and comprassors ars
utllizad. BETM and HAVAER 16-20-501 give o basic
cutline of procedurss to ba used in working with
compradedd gaszes. All compramsed ganas and gas
e¥linders should be handled in accordance with
the gimeril procedurss and safety precautions sue-
lined balew, In sddition, specific ragulations
will apply o particular gasas and squipment. Ths
follewing im an outline of procedurss which should
be followad! (See Page Ivead),

e

o
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Gasaous ocxyqen 18 colorless, odor-
laga, and slightly heaviar than air. It 1z not flammable,
but strongly supports and rapldly accelarates the com-
busticn of all flammable materials.

(1) Keap all sparks, flames, and axcess heat
away from all oxygen and oxygen equipment. Keap all
combustiblea matarials sway from poseibla contact with
axygen.

(2) Uulize only designated Aviator's Breathirg
Oxygen for any braathing medium,

(3) Never use any oll products, greass or fatty
subatance on or around any oxygen equipment. Handle
oxygan and aguipment in accordance with BUMEDINET
6270.]1 serias, Lubricata cxygan sgquipment only as
apecified In BUBHIPSINGST 9130.15 sariea,

(4} Keep agquipment clamn at all timea. Should
any squlpment come in ¢ontact with oll, or be contamin-
ated by dirt which may contain oil, clean in tha {ol-
lowing manner: [IAW PUSHIPBINST 9380.12 sariss.)

(a) Dip in benzine or banzol and allow to dry,

(t) Steam thartoughly.

(=) Dip in bolling water to ramcova any possible

tracea of oll that may ba in tha steam.

(5] Utilize only coppar, monel, or copper-nic-
kel in tranafer lines, gaugas and other aquipmant
used with oxygen,

(6) Don't uaa OXygen as a subatituts for com-
preansad air. Don't uae to blow out pipe lines, dust
clothing or working areas, or for haad pressure in a
tank of any kind.

(7) Naver braak connections without first bla-
ading the prassuma, !

(8) Kasp oxygen and its sguipment as nsar
normal room temperature as posaible (700 - S0° F.).
Haat caused by friction of rapldly flowing oxygen or
sudden comprasalon 18 juat as dangercus as aparks.

(9) Never use oxygen with squipment other
than that spocifically designed for its use: nevar uza
it in equipment that has basan used with any other gas
or material. Newvar uss any gas sxcept axygen in
equipment dasignad for cxygen.

{10) Never permit oxygan to enter a requlator
suddenly. Open LIt alowly. with the face of any
gauge away from tha body,

(11} Never attempt to repalr sguipment unleaa
proparly quallfied, and never use leaky or defective
Aaquipment.

{12} Parmisaible fire fighting ageants are water,
CO:, and inert gas. Tha yse of carbon tatrachlorides,
machanlcnl foam, soda and acid, and methylbromide,
are prahibited,

Nitrogen is an tnert gas, slightly
lighter than alr. [t dosa not form flammabla or ax-

plosive mixturas with oxygen or alr, and it will not
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support eithar combustion or reapiration.

{1} ilize only Nitrogen designated “dry®
and "water pump"” ns part of a breathing medium.

{2} Work with nitrogen only in well vantilated
ATAAN.

{3} lubricata nitrogen systems only in accord-
ance BUBHIPSINGT 9230.15 serisa,

(4] Never allow oll, greass, or fatty subatanc-
a3 1o contaminate nitrogen which may be uaed In con=-

Junction with n.
u@u@ Standard diving
mixtures of 60/40, 40/60 and £2.5/37 .5 ara available

through Navy supply systema, These mixtures are
not flammable, but will readily support combustion
dua to their high parcentage of oxygen.

{1} Handle all standard N;07 mixtures in ac-
cordance with the instructions for gxygen Lated
abova,

(2} All gam mixtures wlll be thoroughly analy-
z2ad prior to use,

{3} If pre-mixed gases are not avallable, gases
will be mixed intc n standard H.F.I.C.C. gas aylin-
der only. Ordar of prefersnca of cylinders into which
gas can be mixed is as fullowa:

(a} Mixed gas aylindar of anms mixture as gas

desired.

(b} Mixed gaa cylinder of different mix than

gas denired ,

{o} Oxygan cylindar

{d} Hitogen cylinder

{4} I cylindara of type (b}, {c). or {d} are ut-
ilizad for gas mixing, cyvlindars shall ba plainly
marked in paint prior to returning them to the supply
facility.

Halium ig an inart gas, and will not

aupport combustion,

(1) Grade & hellum {97 .5% pure, cil - free but
possibly containing water vaper) only shall be ussd,

{2) Standard helium=-oxygen mixtures shall be
utilized whan available.

(3) Helium and helium-oxygan mixtures shall
ba handled in nccordance with paragraphs above,
substituting halium for nitrogen.

MPRESEED Compresssd air Ls not flam-
mable, but will support combustion.

{1} Only compreassd air from an oil and car-
bor monoxide - frae source shall be used., In general,
air obtained from other than the comprassars located
at Team araas shall be filtersd for both particulata
angd gasaous waste prior to usa,

{2} High prassurs air will not be utilized to

duat ¢lothing or work areas; it is mechanically dan-
garous .

Handling and Storaga Pracautions:

(1) All cylinders shall be obtained through the
Navy standard supply system whenever possible,
Sylinders not properly painted, stamped and showing
evidenca of propar hydroatatio taxting shall not ba
acoepted .

(2) All eylindars ahall ba paintad in accordance
with Military Standard MIL-STD-101.

{3) Handle all cylinders with care, sspecially



cyMnder contalning flammable or explosive gasea,
Do not allow them to be bumped, dropped, or other-
wise mishandlad,

{4) The cylindar valve cutlet cap and the cylin-
dar valve protacting cap shall be in place when oylin-
ders are Being handled; evary pracaution ahall ba tak-
a#n to avold hitting the discharge valves during hand=-
lng operaticns.,

{5} When loading or transferring, cylindara
shall ba secured in a cradle, suitable platfomm, or
rack. Elsctromagnets shall nevar be usad.

{6} Cylindera ahall nevar ba used ag rollers or
& Jupporta .

(7} Cwylinders shall nsvar ba allowad to have
mors pressurs in them than apecified. Cylinders shall
never be allowed to draln complataly and valvas shall
not ba laft open, as this will permit them to be con-
taminatad. Empty cnes ahall be 5o markad.

(8) Care will be taken to ansura that cylindars
are maintained at approximate room . temperatura,
Maximum temparatura will nevar axoead 130°9F. In
caps of fraazing of valves, warm, not bolling, watar
will be used to free them.

{9) Flammablé materials, especially grease and

&1}, shall be kept wall away from the storags area.

{10) Cylinders will be stored in a vertical posi-
Hon, valve up. :

{11) Protect cylinders from objects that might
producs outs or abrasicnas in tha surfaca of the metal.

{12) Kesp storage araas wall ventllated.

{13) Do not refill oylinders unless such actlon
is specifically apptoved by the Bureau concerned;
naver {1l any aylindar with any gas other than that for
which It was Lntended, axcept as prescribed in para-
graph above, and in 0.8, Navy Diving Manual.

{14) Do not remove or changs any markings on
cylindears exoept to designate contamination or mal-
function, in which cass notation will be made with
white palnt.

(15} Never [croe conneations, tamper with safe-
ty devices, cross threads, or hammar and striks valva
whaals on cylindera.

{16) Do not use ragulators, manifolds, pressure
gauges, analyzaers, and related equipment which are
provided for a particular gas on oylindesra containing
differant gasas.

{17) Do not repair or alter oylinders or valves
axcapt whan authorizad by tha Bureaw . Whan teating
for leaks, use soapy water and keap the nrea clear
of all sources of possible ignition and contamination,

{18) Meaver discharge cylindar Into any devica
o aquipment whereln the gas will b# antrapped and
creats prassure, unlsas tha cylindasr is aquippsd with
& praasure ragulator st to control tha preasurs ,

{18) Lubricate cylinders, valves, and other
equipment only in socordance with appropriate inatruc-
tions .

All aylindars ara requirad to have periodic hy-
drostatic teats and inspections. No full cylindars
whioch are past dua for tasts will ba sccepted from any
supply scurca; no SCUBA bottles past due will be
filled for any resascn,

IV

QUINQUENNIAL TESTING: BETM Article 23.26
points out ICC requirements for quinguennial testing
of "practically all eylinderg". Compresssd Gas Rse'n
Ine=, Pamphlet C=1 af 1359 requires five yaar ihapac-
tions of stesl cylinders, and CGA, Inc. Pamphlet C-&
of 1956 recommends annual inspections

of all steel SCUTBA bottles .

ALUMINUM BCUBRA BOTTLES: In accordancs
with BUSHIPENCTE 9940 aerles aluminum bottles must
ba hydrostatically tested at 5000 pal every three years
and after any repair work,. Thesa bottles must have
an annual intérmal lnapection in accordance with BU-
SHIPBINET 9930.6 serias .

It shall ba the diract responsibllity of the Div-
ing Officers 1o snsure that the required tests and
inspectlons are preformed, This will include quingquan-
nial hydro of all steel SCUBA, and tri-annual hydro of
all aluminum SCURA and annual intemal inspaction of
all aluminum SCUBA,

MM £

All bottles are stamped with ICC approved ser-
vice pressures, These working pressures zhall not
ba axceeded pxcapt as listad harain, Bottlas ahall
ba tested to the mar.ed test pressuré.

In accordance with BUUSHIPE letter 9941 serial
BA6-72 of 28 April 1964, aluminum SCUBA botitlea
{open circuit] may presantly be charged to their stan-
dard working preasure of 3000 pal.

In accordance with NAVAER 16-20-50, Bactlon
B.24., "...unti] further orders from tha Intarstata
Commercea Commission, [.G.C. - 3A cylinders may be
chatged with compreseed gazas, other than louliled
digFolved gages, to a Jressure 10 percant in excess
af thelr marked service pressura . Decizion to im-
plement thia regulation will in sach cage rest with the
Diving Qificar, and shall be baged upon cperational
necasslty.

E - E

In accordance with BSTM, Art. 23.47, and NAY-
AER 16=-20=501, Sactlon B,10, Navy owned cylindars
ghall not be laased or tranaferrad to private partiss or
cthar govermnment agencies, including the Marine
Corps . without tha specific parmission of GE80, sx-
capt in casas where an emergency 18 deemed to exlst
and such action is approvad by the Commanding Of=
ficer. A detailad report ie required In all cases.
Buch report shall contaln an sxplanation, all markings
on the oylinders, and shall be forwarded to G830,
along with the datalls of transaction,
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N D ECF YA AT Er
PEHYBICES

To underatand diving and ite af-
Eect on the human body, 1t is necessary to know somes
thing about the physics of diving. Physics ia tha
sclance dealing with the propartiss of matter and the
Wiy matter behaves under diffavent conditions. All
mactur axints In one of thran seatdd: Solida, which
have definice voluma and shaps; liquide, which hava
dafinite volume but conform to the ships of their con-
tainerz; and Games, which have naithar & dafinice
volume nor shaps. Any specific kind of matbar Ay
axist in more than ome state depending on the Eampar-
ature and pressurs. In diving wm sre primarily in-
tereacad in liquide and gawaes. Comparad with gasas.
liguide ave considecsd incomprassible, Gawes bave no
dafinite shape or voluma and can ba comprasamd. All
gasans have welght and accupy apaca.

GASES

AlR: The composition of air s » mixturs (noc
4 chemical compound) which cen be broken down into
the following proporticns: ;

% BY VOLUME
NITROGEN 19,02
OXYGEN 20,29
cot D4
Rare Gasap (Argon, Neoo, Trices
of Radon, H. gte.) -85

CARBOW DIOXIDE: (02) Carbon Dioxide is a calor-
lesp, odorlass, tastelass gas when encouncersd in
small quantities. It has a moticeable acidic tasts
and odor when in high concentrationa. This g§4a can
be harmful ta the diver.

CARBON MONOXIDE: (CO) Carbon monoxide is a
colorless. odorlenss, Cantaless, vary polsonous Eis,

If contained in a divar's air Wupply, asricus con-
saquanceas will usually resule.

HELIUM: (Ha) At deep diving depths halium gains
importance, for its intoxicating affscts undat pras-
furs are very mich lezs than thoss of nitrogan. Ha-
lium is & colorless, odorless, tasteless Lnart gas,

HYDROGEN: {H) Hydrogen is & colsrlasa odérlass,
castelesw gas. It is not used for diving by the 0.5,
Navy bacause it is explosive when mixed with cartain
concantratinng of oxygen. Hydrogen is less denss
than hallum and therefors has potantial vaiug for
¥ary desp and prolongad divas,

HITROGEN ; IH:.'! Hitrogen ia 2 colorless, cdorless,
tistalens inevt gas that comprises dpproximataly 79,
0% by velume of the alr which wa brsaths., It ias
incapable of supporting life or combustion. Undar
high pressure nityogen has an iantuxicacing effect.
aod the divar bacomes suscaptibls to Hitrogan Narcasis
At dapths greatar than 100 faat,

OXYGEN: (02) Oxygen is & colorless, cdorless,
tasteless inarc gas that forms spproximately 20.29%
by voluma of the air which wa brasths. Oxygen alone
in capable of supporting lifs; however, it bacomes
toxic when high concentrations ara branthad under
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high prassures, causing oxygean poisoning ("Oxygsn
Teneleley"). Oxygen readily pupports combustion,
howsver Uxygen itsslf will not buem.

PRESSURE
Fressurs 1n a force applied to soms

sutface or area, and iv commonly expresssd in pounds
per square inch (pei). All gemen are & collaction
of smell particles celled moleculea that ats in con-
scant wotion, T1f wa Increass the temperatura, this
moticn becomes faster. If we decrmase tha CampaTa-
turs, the motion bacomes slowsr. I1f wae continue to
dacreavs the temperaturs, the motion bacomas slower
and alowar to 4 point whers the molecules sdhare to
#ach other and the gas turns into m liquid. Furthsr
decreasing of temperature will result in a solid as
the molaculas "fraszs togather". Thiy motion of the
malecules of gos causes prassure, as esch tiny molge
culas ¢ollides with othar molscules and with the sides
of 1ts contuinar while moving about. Thare are sev-
aral diffareant "typma" of prapsure:

ATHOBFHERIC FRESSURE i the rasult of the waight
of tha atmcsphara, or the weight of che air arcund
us producing & force on the surface of che sarch in
a1l divecticns, Tha miles of air above & squace inch
of surface ared ot ses level weighs 14.7 pounds.

The term "ons stmosphera” L{a used to dencte & pressurs
of 14.7 pei.

GAUGE PRESSURE indicatas the diffgrence betwsan
tha prassure being messured and the surrounding at-
moapheric prassurs. Whan we say tha preasure in a
gan cylinder 1s 1000 pai wa wean that tha pressurs
is 1000 paf sbova ammospharic prassure. Wa indicats
ERLUES DTalSurs as "palg' ("pounds par square inch,
gauge'),

ABSOLUTE PRESSURE is tha trus or total PTARIUDE
being exarted. It is gauge pressurs plus one atmog-
rhare of pressure. Abpoluce pressure is commonly
axpraveed ac “paia” ("pounds per squars inch, abso-
luta'),

BARCHMETRIC PRESSURE is the axact prassurs of ths
atmoaphare at any given tima or place. It ig mgass
ured by 4n instrument known s 4 Baromatar. Barnos
matric pradsurs changes with alticuds, air Campara=
ture, the samount of water vapor in the vtmosphaes,
and tha movement of masses of air.

LIQUID PRESSURE: The pressurs produced by a
liquid is the dirsct cesult of its weight. & haavy
liquid will naturally produca mors preasira than a
lighter ona (ses water at 64 lba/cu ft. is hesaviar
than frash water which weighes 62.4 lba/cu f¢), The
pressurs exartad by water is directly proporticmal
te its depth. At any dapth the prassurs on ona
square foor is dirsctionally propartional to the
pressura of the surface column of water ovar i,

At & depth of 311 feat In seawsatsr, one can think of
this a2 a atack of thivty-thres 1 foct cubes of watar,



pich waighing &4 pounds. Tha total weight would then
ba 64 £ 33 a» 2,112 pounds acting on ocne squars foot
af tha bottom., To find oyt what thg prassurs ig in
pounds per squars Inch we must divide by l44, since
chara arw 144 squars Iocheas in one square foot of
purface ares, Dividing 7,112 by libk chen, wa arrive
at 14.7 pal, This is the pressurs sxerted by spa-
watar a4t 33 feat, The air above Ehe wakar sxarta
ancthar 14.7 pounds pazr squace Iinch as wa have al-
ready discoversd.

Tha shsalute tocal prassure at 33 fest, thers-
fore im Z3.4 pein. Bach addiciomal 33 feat of dapth
will add an atmodphara (14.7 lba) of prasdurse pat
aquata inch. The abaolute pressure exarted oo & sub-
margsd body is the prassure of the vactar plus atmos=
pharic pressurs. Each foot of depth inoreasss tha
presaure by 1/33 of 14.7 pel or 0,445 pel. Multiply-
ing tha dapth In feet ba 0.543 pel gives the witer
pressura at that depth in pei. Adding 14.7 glva
the abgolute prassurs at any depth,

GAER L. AYWE

In diving wa work with gises {usually
#12Y under? pressica. In ovdar to do this, we must
knew how £o masgurs gas prassures and gas voluma {(tha
apaca in which any gaa i snclossd} and, in addition,
lasarn how to figure out what happane whan sithar one
of thasa, of tha Caompacaturs, changes. A nusbar of
important scimntista, over the ysars, bhave discovers
ad cartain vary basic facts about the bshavior of
gases in Aifferent sivuntions, and thess fundamsntal
facky hive come Eo ba cilled the "Cas Laws", with thas
nama of the discoverer attsched to sach onos.

[
BOYLE'S LAW Boyla discovared chat incressing tha
pressurs on & flexible container of gas (such an tak-
ing an inflated ballocn down undsrwatsr to, say, 11
fest} caused ths volume of the gas to decrsase; not
only that, but the amoumt that the volums was ca-
duced was sxactly proportional to (in balance with)
tha smount tha pressure was incresesd, provided thara
wia no chings In the teeperiture of the gis. Tha
ravaras sltustion {i.ms., decrewanicg the pressura with
resulting increass In voluma) worke Iin tha same way,
Thin kind of prsssure/volume talaticnship is called
an "ipverss relaticnship" and can be likeaned to
sagpaw-when ong side goss up, the other ouskt alwayp
go dowti. Now, whan i caresle volume of gas 1 com-
pradiad (msde smaller) by locrssaing the prassura
en it, all those molacules, of which tha gas 1s sads,
cappat do anything but get jaooad clossr together-
in cthar worda, that gis gets denimr. Thersfora, it
can ba saen that the denseness, more ofcen called
the "danaity", of 2 gas Iy ancther ching that varies
with changai In pradsurd. Only In this casw, it isn'
an "ipverys" (gsasiw) relationahip but what we call
a "dirsct relatcionehip®, which i3 just = shart way
of paying thatc when ths ons thing incrasaesa, the
othdr incressss alac. Putting the above findings int

3]
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sg faw words ag posaible VYBOYLE'S LAW" can be stated
ag follows: If the tempsratura 18 kapt constant

of a m will va chan
roiputd, while the dansity will

vary dirsctly with the preassurs.

CHARLES LAw Charles discoverad that If you
haat & carcain voluma of gas Iin & cigld concainaet
(gc it cannot axpand), than tha pressurs of tha gas
in that conthinat goed up {like &« prespura cookar),
Haturilly, ths opposits happeng when you cool the
gas down. "CHABLES' LAW", then, stetes that: If che
volumas of » gue is kept constent, the prassura of

the gas will vary dirgctly with the temparstucs.

DALTON'S LAW Vhat happsns to the pressures
wvhan you mix two oF mote gased togather? DALTON
discovarsad that tha total prassurs of the mix could
bs found by adding tha pressurss of sach of tha in-
dividuil gises Eogethar. He callad cha prassuras of
any #ingle g8 In & wixturse the "parcisl prasgura™
of that particular gas, since f{t only contribuced

a part of tha pressura nf tha whols wix. Oftan wa
know the total prassure of & gap mixture, and want
to find out what tha partisl prassure of soma one
ef tha individual gager in it iy, To do thia, wa
hava to know what the percencage of that particular
gin iz ip che mix, Far gxample, W HE want to know
what the partidl pressurs of oxygen (0=) {s in the
dlr-£illed balloon {or a diver's lungs) which has
basn taken dowm to 33 Ewat In tha sea. ¥He lesrned
sarlinr chat for sach 33 fest increass in depth of
peavater thera results an incceased pressure of
pxactly 14,7 pel, Tharafore at a depth of 33 faac
ths totil prassurs in the balloon wust be 25.4
peia (14.7 IFrom the acoospheca and 14.7 from cthe 33
Taet). % know thet alr contains very closs o Z0%
OXYEEN .

Since 20% of 29,4 peis 18 5.88 paia, that in tha
pactial pressuze of 02 in thet air-filled balloon at
that depth, HNow we can bettar understand DALTON'S

LAW which states that: The totsl pressurs sxarted
br & mixturs of gases is the sum of the pressuce

that would be sxerted sach of the geses 1f it
alone wetra pressnt and occupied ths tota]l volume,

HEMRY'S LAW

A cartéln smounmt of any gaa
in contack with & liquid (such as sir ot che surface
of tha spaa) will dispolve in that liquid. HENRY
discovarad thit tha amount of any particular gas
which will ba dissolvad in & liquid depands upon tha
partinl prassurs of that gas. "HENEY'S LAW" charte=
fora stitma: At any given temparaturs, ths dbount
of & gas which will dissolve in & liquid is directl

proeportional to the partial pressurs of that gas.




APPLICATION

In order to make practical use of all the facte
cutlined above we nesd to learn how to maka certain
calculations . But before we can go on 1o that, thare
are a few inconvenlences that ws must lsatm to put up
with whanever we do figuring involving gases on gas
1o a;

Whansver you do any calculations invelving
proasurs, you must always use absoluts preasure
(sen page /¥-75),

Whenevar you use tamperature in gas caloula-
Hona, you must use absolute temperaturs; this means
that if you are using the Fahrenhait scals, you must
add 460° to your temperature readinga; and if the cen-
tigrade scala 18 used, 273° must be added to that
randing. To understand why thia is necessary you
should read two short paragraphs in the 17,9, Navy
Diving Manual 1,10.13 {8) and 1.2.4 (2),

Whanever you do any calculations, lnvelving
gasas, of anything slas, you must use the same units
threughout the problem. What this means ia that you
cannot use both Fahrenheit and Gentigrada, or inches
and centimeters, or pounds per square inch and atmos-
pheres together in the same problam, If the facts and
figuree that you ara glven are not in the sama units,
yYou must convart them to the same type of units befora
you aan start solving the problem.

"GENERAL GAS LAW

Ksaping the above in
mind, we can now make a practical application of
BOYLE'S and CHARLES' LAWS, By combining them and
putting them in the form of an squation, we can "plug
in® known valuss and solve for unknown valuss. This
ir cnlled the GENERAL GAS LAW and is written as
Tollowa:

Py = P‘:Vg

Ty Tz
Where; F)is the initial pressure (abscluta) you start

with

V1is the initial voluma you atart with

Tyis the initia) temperature {abaclute) you

start with

Pzia the final prassure (abecluta) you and up

with

¥iis the final volume you end up with

T2is tha final temparature you and up with

In many problema. tha temperaturs change will

ba none, of negligible, 3o that T) arnd T3 will ba the
same and therefors cancel out of the above squation,
leaving Py ¥;= Pz V2. Section 1,2.4(20) in the U, 5,
Navy Diving Manual gives some good examples of
some problams that can sasily be solved using the
GENERAL GAE LAW aquaticon.

“

UNDERYYATE X
FPEHYSIOX.OGY

Tha sciance of phyalalogy La
concerned with the functions and processes of tha
human body. The following paragraphs pregent an
gxplanation of how the body workse, An underatanding
of basic phyalology {8 necessary before diving digeas-
@£ and injuries can be understood.

METABOLIBM

The process of oxidizing food is
callad metaboligm. Every call in tha body maintalns
its life, grows, and carries out its particular func-
tian from chemical reactions that taks place inalde
1t. The chamical reactions can be comparesd to &
flameless buming, or “osxidation, the purpose of
which is to produce snargy. Food {8 "bumed=, aa
fuel, In the presance of oxygan, and the rasult is an-
ergy, water. waste products, and carbon dicxida,
This total procesa is called metabolism.

RESBPIRATION

Acospting the fact of "metaboligm"
we ahould axamine twg aspacts of this process: Cne
how the food we eat 1a taken to the calls where it is

“burned” in the presance of axygen: and twe, how the
Qxygen travels to the cells to support thet " burming” .,
We will concem cursslves only with how the oxvgen
arrives at the cells, for thie phencmencn is particul-
arly important to us in diving. The process of breath-
ing and the sxchange of gases In the lungs is soma-
times called external respiration., The usa, produc-
Hon, and saxchange of gases that take place inpide
the tizsuss 1a referred to as intarnal respiration .

CIRCULATORY

The cir=
culetory ayatem includas the heart, the blood, tha
lungs, the arterles and veinge. The heart is thas mus-
cular pump which propels the bload through tha sye-
tem. Thea arteries are tha vessals which carry the
blood te the cells from tha haart, The velns are tha
vessels which return blood from the calla to the haart,

Although it forms one continuous system of tubea
with the same blood flowing throughout, tha alregla-
tory syatam actually consists of two circuits, The
Pulmenary cirouit servea the lungs and its capillaries.
The Systamic circult servas the tissues of the body
nrd its caplllarias. Blood first passas through ona
circuit and than the other,
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THE PATH OF A DROP OF BLOOD: A drop of
blood leaving a capillary in a biceps muscle has lost
most of its oxygen in a process of metabollism, and
is loaded with carbon dioxide, It flows through small
capillaries unti] it reaches a main vein, Tha main
veln carrles it to the rdght auricla, It passes through
B ane-way valve, (tricuspid), into the right ventricle,
From the right ventricle it passes through another
one-way valve inta the pulmonary artery which leads

LEFT VENTRICLE

from the heart to the lungs. Here it comes into con-
tact with air. By diffusion, it loses its excess car-
bon dioxide and takes up a iresh load of oxygen, The
drop of blood returns to the heart and enters the left
auricle and then the laft ventricle, Next it is pumped
through the one-way acrtic valve into the maln artery
(the aorta) of the Eystemic circult, It then follows
one of the main arterles to a tissue capillary where

It again gives up 1ts oxygen and takes up carbon dia-
xide,

HEART

The heart 15 a hollow organ almost
entirely made up of muscle tissus to provide the pump-
Ing action, It is about the size of a closed fist and is
located in the center of the chast cavity batween the
right and laft lungs almost directly benaath the breast

bone. The heart is divided lengthwise into two halves.

The left half 1g the pump for the gystemic circuit. The
tight half 1g the pump for the pulmonary circuit. Each
half iz divided intc an upper chambar and a lewwar
chamber. The upper chambers are called "auricles®
and the lowar chambers are called the "ventricles”

BLOOD

How doas the blood carry the vital
oxygen to tha calls of the body? QOxygen ls camled
by the red blood cells of the blood. Red blood caells
are extremely =mall {about 300 million In & drop of
blood). and contain Hemoglobin., Hemoglobin iz a
complicated chemical compound that soaks up oxygan
Uks a sponge soaks up water. When hamoglobin hes
a full load of oxygen, its color is bright red. As it

loses oxygen it becomesy lneraasingly bluish in color.
Whether it gaing or loses oxvygen is related to the
“partial pressure" of oxygen to which it is expoesd,
Tha amount of an individual gas which will move thro-
ugh a permeable membrane (body tissues) depands up=-
on the partial pressure of the gas on both sides of the
membrane. If the partial pressure i3 higher on one
Blde, the gas will tand to move to the ather side until
the partial pressures are aqualized. Because the
cells are using oxygen, the partial pressure of oxXygen
in the tipgues 15 lower than that of the partial pres-
sure of oxygen in the hemoglobin {about 98%). The
hemoglobin therefore gives up its oKXygen to the tissus
capillaresg.

LUNGSB

The lungs can be
thought of as two elastic bags containing millicns of
little air sacs called alveoli. These air sacs am all
connected to alr passages which branch and rebranch
like the twigs of a tree. Ar that enters the main
alrways of the lung gaine access to the entire surface
of all the alvecli, Each alvecli is lined with a thin
membrane and surrounded by a mass network of vary
small blood vessels. The lung membranes, then,
have air on one side and blood on the ather. Diffu-
sicn of gases takes place freely in either direction.
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LUNG CAFACITY: The limits on the lungs® gas
holding ability are of prime importance in diving. The
following definitions and diagram are deslgned to ex-
plain the ability of the lungs to hold gas:

RESPIRATORY CYCLE: One complete breath.

RESPIRATORY RATE: The number of respiratory
cycles that take place in one minute. A normal adult
has a respiratory rate of between 10 to 20 “breaths™
per minute .,

TOTAL LUNG CAPACITY: The total volume of alr
.nat the lungs can hold when filled to capacity. It is
~ormally between flve and six liters.

VITAL CAPACITY: The greatest amount of alr
that can be moved in or out of the lungs i a single
oreath, It 1s normally between four and five liters.

TIDAL YOLUME: The volume of air moved in and
out during a single normal respiratory cycle. At rest
it 15 about 1/2 a liter. This can increase greatly with
exercise, fear, or excitament.

RESIDUAL YOLUME: The amount of alr that re-
mains 1o the lungs even after the most forceful expir-
ation. It normally is between 1 to 1 = 1/2 liters, It
1s impossible to rid the lungs of this residual volume.

RESPIRATORY QUANTITIES; The amount of work
a man is doing is the maln thing that determinas res-
piratory quantities, A man of average size at comple-
te rest consumes about 0.25 liters of oxygen each
minute. Standing requires about 0,50 liters per min-
ute. A moderate work rate may require up to 2.0 lit-
ers per minute, An oxygen consumption rate of 3
liters per minute represents exhausting work for the
average man, but a man in excellent conditlon can
consume as much as 4 liters per minute for a short
time (10 - 15 minutes). The number of "oxygen mole-
cules” a diver's body consumes per minute is not in-
fluenced by depth although the "volume" he breathes
in and out is affected by depth. A diver working hard
znough to consume 2 liters of oxygen per minute at
the surface [1 atmosphere, absolute) would only con-
sume 1 liter of oxygen per minute at 33 feet {2 atmos-

1V

«¥ITAL CAPACITY
4-5 LITER

pneres, absolute); but the number of moleculas "used”
would remain the same, since the density of the 0y at
33 feat would be twice the density at the surface.

TEE ROLE OF CARBCN DIONIDE IN RESPIRATION:
For every liter of oxygen consumed ,aman will normally
oroduce close to a liter of carben dioxide . How-
aver, the total amount of air moved in and out of the
lungs in a minute is slightly over 10 times the "oxygen
consumption” and air is approximately 20% oxygen,
we could say that 4 times [20% x 20} as much oxygen
{s moved in and out of the lungs than is "consumed” .
The axpired air in any one minute contains roughly 5
percent less oxygen and 3 percent marsa carbon diox-
ide than inspired air. In other words if we breath in
{inhale) air containing approximately 0% COgz, 20%
exygen and BO% nitrogen, we breath out {exhale) a
gas that has 5% CO4, 15% oxygen and still BO% nit=-

TOgEen .

HYPERVENTILATION AND BREATH HOQLDING:
Hyperventilation consists of "blowing off® {reducing
the percentage of) Qg just prior to a dive, by filling
the lungs and exhaling rapidly, several times,. It
prolongs breath-holding ability, because it lowers
the partial pressure of COg3 in the body. This allows
a longer period of time to elapse before the body's
CO2 builds back up sufficiently to wam the brain's
respiratory center to "breathe” . Meanwhile, of _
courge, the body's partial pressure of 07 is dropping
and sometimes reaches a dangerously low lavel (cau-

ging hypoxia) before the person gets
the urge to breathe.

- 50 (See Chapters. 1,3,5 Divers Manual)



Hyparvantilation should paver be continuad to the
point of dizainess, and the "hyparvancilated" diver
should suxface 4s soon ap he notices n definite urgs
to resuma brasthing.

If a man hyparvantilates and dives to = coneid-
arable Jdepth, ha will bg able te hold hig brasth com-

forcably for quice soma Eims.
"hlewn off"

Far ha hap ook oaly

: but ha has increassd che pareial
pressura of 02 in his lungs (by descending).
svar,when he apcends, the partisl pressurs of will
drop sharply, and he may exparisoce & pavera incrasaes
In tha desira tc brgathe.  Hypoxia and uvncobecicuenass

miy result. ZExcapniva breath-holditg has cavssd heare
disturbances and death.

IDIWINMNG DISENSES
mnd INJIITERINS

After considering the complexicy
of human bodily structurs and setabolism, and tha
tresandoun pressurs changmd incurred immedistely upen
taring below the surface of & body of wacer, it ba-
comgs obvious that radical changes ouat take placs
within the human body when 1t 10 submarged. TIf chass
changes are not properly controllsd by tha divar, in-
Jury ar death w111 oceur, Most divieg diseases and
injurifes may ba attributed mither to dirwct affects of
preasurs (causing oechanical damage suptainaed during
dascant or ascant), to indirect affects of Prassuls
{invelving selution and dissclution of gusaa in ths
bady tissues) or tp braathing en impropar gea or zan
oixturalhypoxia, C0* poisccing, snd Carbon Monoxide
polsening). Drowning and convilaions can be the va-
sule of many factors,

The injuriss suscsined as & dirwct regult of
pressurs may ba divided inte twa groups. Those sua-
talned during descent {"equasxze'"), and thess sustained
during ascenr (2ir embolism, mediasciral emphysemt,
subcutanaous ssphysema, pnaumcthorax, stomach snd/az
intastinal paine).

DEBIENT PROBLENMS -

(BQUEREZERE)

Squevss (somatimme colled "Barocra uma") opoura whan
tha water pressura to which 4 diver fs sxpossd becomas
greatar than the air pressurs in 4 closed aivr spuce
afthar cn the divar's skin (facasask, Tubbar suit) or
ingide the diver (sinusses, luoge, stc.). A & result,
4 relativa vacuum cocure wichic the space. HNeture
Attqmpts to squilize this unbalance of preswura by
allowing air st the incrgiwwd pressurs to pass into
the spaca. If, for any resson, the aic passage is

blocked {by skin, mucus, swelling. wto.), fluid, biood,

and finally tissum ire squessed (aucked} into ik, to
£111 che vacwom, Although many typaa of sgusaze can
oceur, thay aew a1l caysed in this sama manner, and

<sn ba praventsd by following the same rules. MPirgk,

svold diving if tha air passages toc tha bodily cavitisa

&8 ook clear (during = hend or chast cald, for axam-
pla). Epcond, whila descanding pravant any vacuum
from foraiog, by allowing pressurissd air to sntar
into the clossd spages. Thied, £f » squasss dogy Ba-
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Ein, {wigniled by pain} dacresss the vacuum by am-
cending. Pollowing ary tha commen typas of squmess)

EXT R
ERMAL EA During dapcant, sir

trapped st aurface atwospheric pragsurs in the axtar-
til sar canal (wew diagram of sar atructures) by a
Tubbwr sulk hond or ear plug, forms s relative vacuum
in the sxtarnil canal, outeide the sardtrwm. This
caunel blood and Eissum Fluids to be squeszed {suckad)
from the canel walla sod eardrum inte the axtarmal
candl. Tha flexibla sardeum will, naturally, bulgs
cutward lnto the axternal cansl (cauping intanse pain}
and may rupturs.

CADIE: Bwsaling of the sxternal esr canal with
tubber suic or sarplugs.

SYHETCME: Paln in save on desscent even though
able to "pop gars”. If sxrdvum vupturss: Suddsn
atopping of pain, and an cold weter enters icner
sar:! possibls dizziness, nAuses, vomiting ot vartigs.
geability veatutna in approximetaly one mimute, na the
intruding watar is wavmed by body haat. Upon sur-

facing: Fowsible bleading from gar sndfor spiteing
up blood.
TREATMENT: While submarged: If dissingss or

vartige set in, causing n loss of sanes of direction,
ralix and wait for o mincte. Do not BTy €& sdcend,
since what appaars to ba "UPY way Taally by "DOWNY,
Whar stablliey raturnes. sacend.

Upon Surfacing: Rapert to medical cfficer or
corpaman immadistaly. Do not put msdication or any
objacts fin sar, Usual prescription: Wehout rupbure
of sardrum: wsvold prassure until resdnesa of sardrum
and canal disappadra, and sare can b clsared randily.
With ruptursd sardrum; avoid prassurs until sacdrum
hanls (approximacely two weeks}; 3-4 days of regular
uss of rcad drops with hesd popitionsd to pool che
dropa at the back of the throat nsar the suscschiam
tuba ¢paninge; this allows drainage from the middle
aaT,

PAEVENTION: Kevar uas sar plugs. Whan diving
with & hood, cut o hole in the hood over tha sar
aran, o line tha ser szes of tha hood with porcus
matarial. Bg gura tosdmit air ko the sar whila
descanding .



EXTERMAL EAR

THE EAR

EAR

This is ths most common form
of squesaze experienced by divers. [uring dascent &
blocked sustachiazn tubs (sae dlagram) kesps alr Lrom
pasging from the throat into the middls s4r In ovder
to countar [(balance) increaslog watetr preassurs on the
cuteide of the sardrum. The rasulting relative vac-
uum in the middle sar squeszas [pucks) blood a&od cis-
sug Fluids inko it from the sutrrvounding surfaces, aod
if the vécuum baccmes sxtrems, the sardrum Is Tup-
cipad (this tims irward). {(Raraly, tha teverss of this
process happen when pressurs builde up in tha middla
ear during ascenc).

CAUSE: Divipg with an sustachian tube blocked
by mucus or swelling or fafiling to "pnp sacs™ durving
deseent .

SYWPTOMS: Pein 1o ear during descent with in-
ablility to "pop aars” proparly. Other sympboma &
tha same an thoss of sar squesaze in tha sxternal canal.

TREATMENT :
canal,

PREVENTION: Dascend slowly ancugh to be sble Eo
"pop eats" proparly (by swallowing, yawming, moving
yaw, or blowing gently against closed nostrile). Do
not dive with 2 head cold, or whanever unable te "pop
garg”, Upe noss drops, apray, or inhelart, to clear
sustachiapn tubas If ic im necesssry to dive while
they are congested. To not "forca™ mata. IF aarcs
vill not "pop", sacend until they will, 1f conkinusd
sctampts £o "pop sape™ fail, digcontinue the diva.

Sama ay for ser mquesze in sxcermal

FACE During descamt, & vacuum s form-
ed in the divar's facesssk, squeszing blood and Lla-
suva fluide sut of the syes and ficlal akin. In ax-

erama cased, tha sysballs may ba sevaraly damaged by
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IDDLE EAR

INTERMAL EAR

ELUSTACHIAM TUBE
isading o Hha throst

hemorrhages in and aeound them.

CAUSE: Wearing goggles (which cannot ba squal-
fzed during descent), or failurs to equalize facemagk
during dascant.

SYMPTOME: Scometimes, thars arq oo wrning s¥mp-
tomp of face squeasa. At other timss, thare is pain
and o swnaation of suction on the face. Tha victim
of faca equaate vill have & swollan and bruised look-
ing face, blood shot and/or Blasding ayss.

TREATMENT: Apply cold packs to bruised or blesd-
ing acaas. Give sedacives and pain ralieving drugs
if required. HOTE: IF tha viccim of face squesse way
wearing a full facemask, obaerva for signe of lunmg
AQUeATE.

PREVENTION: Don't dive with goggles which only
covar the eyes and not the oosm while descanding.
Equaliza tha pressurs within your facemapk by ex-
haling through your naoss pariodically. wWith a full
facemapk and closed or semi-closed circulr BCUBA,
activate the bypass valva while descending (NOTE:

A sure that the gas 1is turned on and chat tha bypass
valve functions proparly befora descending)., Hever
use axcessive waight to caupe yoursalf te descend
rapldly.

NG
L During dascant, if &

divar dogs not wdd air or gas €& his lungs,. the in-
cranging outsids wacar prassure will compress tha
diver's chast cousing the gas volums within tha lungs
to bgcoma smaller end ymiller. If this volums 1s com-
prassad down to the lungs: vesidual volums (1=1.5
litera), tha chasc walls cannot ba compressed further.
A talative vacuum develops in the remsining lung air
apace and the delicate alveclar menbranss, throughout
the lungs, are ruptursd by tha squesca, causing blood
and tissue Flulide to £111 the vacuum within the



many alveoli. Holding breath, or failing to replenish
breathing bags while deacending, can cause lung
squeaze

CAUSE: While skin diving, descanding too
dasp, While SCUBA diving, holding breatk during de-
acent or falling to replenish braathing bags during
descent.

SYMPTOMS: Senastlon of cheat compreasion
during descent and chast pain somatimes accompany
lung squeeza. Upon surfacing, the victim sxparienc-
&8s difficulty In breathing. Blaeding from nose and/or
mouth, and bloody, frothy spit are also common. Suf-
focation can ococur in severe cages,

TREATMENT: Bring the victim mshore, lay him
down with his head lower than his feat, and try to
clear blood from his mouth. If resuscitator 1s not av=
ailable, administar mouth-to-mouth reaguscitation if
victim is not breathing. Administer positive pressurs
oxyqgen if breathing is labored. As socon as possible,
contact a medical officer, (Most cagas should ba
hospitalized, at least for cbsarvation). Pravent and
treat rhock ,

PREVENTION: Do not skin dive to a point where
the alr present in your lungs on the surface {about
5-5 liters} will ce compressed to a volume smaller
than your lungs' residual volume {about 1-1.5 liters).
This makes about 90-100 feat the maximum safe skin
diving dapth for the avarage person. When SCUBA
diving, never hold your breath during descant, and
utilize tha bypass valva on closed or seami-closed
JCUBA to ensure adaquate gas valume in the braathing
bage. Be sure that SCUBA cylinders are tumed on and
that bypass valve works properly before descending.
Never use axcessive weights to cause yoursalf to da-
scand rapidly.

NOTE: ILung Squeeze may occaslonally davelop
if & diver must atrain his lungs In arder to inhale
againat great reslatance ovar a period of time,

SUIT
During das-
cent, air fillsd wrinklas in a dry sult bacome compres-—
sed, and sgueeze (suck) tha skin into the wrinkles.,
This causes the appearance of welts or brulses on the
skin,

CAUSE: Fallure to wear flannal or other porous
material batween skin and dry sult, or fallure to evac-
uate air from sult whils submerging.

SYMPTOMS: PFinching sensation in the affacted
arsa,. Blotched, walted skin.

TREATMENT: Put lce paok on affactad gkin.
Geanernlly not & serlous conditlon,

PREVENTICH: Whan waadng a dry sult, wear
long underwenr undemeaath to keep the rubber from
dirsct contact with your skin. Smooth out ths surface
of a dry auit as much as possible before diving,
Evacuaste as much air as possible from suit by holding
arms abova head (cut of water) and opening cne wrist
ouff and then the othar while body 1s submerging.

TOOTE SQUEEZE: Air pockst trapped under a
tooth={filling or In tha pulp of an infected tooth forms
a pocket of relative vacuum upon descenc, cauming
irritation of narves and resuldng pain in the tooth,
Not commcd .

CAUBE: Faulty tooth filling, or infesctad tooth.
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SYMPTOMS: Pain in tooth upon descending.
TREATMENT: If symptoms nppear, ascand for
ralief, Have dantist check the affected tocth,

PREVENTION: Froper care and maintenanca of
teath.

FRONTAL
ETHMOIDAL
MAXILLARY

BINUS

SPHENQID

FROMNTAL

ETHMOIDAL
MAXILLARY

SINUS

During descent, a relative va=
curm ¢can be formed in the sipus cavitias in the sama
manner that was dascribed for tha middle ear. causing
blood and tigsue flulds to be squeezed into the cavi-
ties from the mucous mambrane lining the sinus walla.

CAUSE: Mucus {zauged by a cold or other in-
faction] in the openings (called "Ostia") betwaen tha
nose and the sinuses will seal off the sinuses, cayg-
ing squeaze to ocour during descent.

SYMPTOMS: Increaslng pain in forahmad above
thea eyas and in the face (balow the aves) during des-
cant. Upon surfacing, a victim of sinug squeeze may
axperience tandemags in tha ginug area, and a dig-
charge of blocd and mucues from the nose,

TREATMENT: Immediately upon suffering a sinug
squeeze, comea to the surfaca, Use nose drope, spray
or inhaler to promota drainage. Sas a medical officar,
and return to him promptly in cese of paln, pus drain-
age, or other signs of possible infection, Avold div-
ing until sinuses claar. '

PREVENTION: Avold diving with a head cold, or
any kind of sinus infection. Use nose drops, spray,
or inhaler for mild alnus congastion. Don't force the

Slnuses; discontinue the dive promptly If sinus pain
davelops,



ABSCENT FPROBLEMS

A panle stricken or untconacious div-
ar, of aha whosa throat 1s clogged with watar, mucus
of vomit, will tend to hold his braath as ha approach-
8§ the surfsca, Since the gas within hia lungs ex-
pands as ha ascends, it is obvious that, if he doas
not axhala while aacending, the gas will increasa 1o
such & volume that it finally rupturas hia alveol in an
atiampt to escape, Depsnding upon whara the gas
goed asg it buratas through the alveolar walls, one or
more of tha following Lnjdries will sccur:

AIR EMBOLISM (AE)

228 Lbubblos Lursting through
the alvoolar walle leal Lato the pulmonary veins
ratumning to the haart and are then pumpad into the
arterles going to the brain, causing blockage of same, hyp
pxia of tha blocked brain Hasus, and death of that
tiasus If blockage 1z not raliaved in 5-7 minutes,

CAUSE: Helding breath during ascant. {Some=
timas bacauee of throat muscls spasma caused by
fright)., Another cause could be entrapped pockests of
air in the lungs, dus 10 anatomical defects, dissass,
of a local obatruction, which rastrict the flow of air
from the lunge, (Tha pockets very occaslonally can
be cauaed by such diseases aa pneumdnia, asthma,
bronchitls, or an crdinary “chast cold*,) They are
more apt to be caused by congenital anatomical da-
facts or lung tuberculoals,

SYMPTOMS: Tightnese and/or pain In chest dur-
ing ascent, Collapss and unconaciousnass an aurfag=
ing or within minutes thereafter, Blpody froth around
mouth {may not accur), Blesding from node and mouth
{may not occur). Loss of balance, visual disturbances,
lack of coordination of body movaments. Rigidity or
numbness of extremitiesa, Spasch thick and mushy,
paralysls, nauesa, or any ona combinatien of the
above. Tightnass in cheat 13 not alweys noticeabls
but other symptoms usually start cocwring within 2=3
minutes after ascent, Untréeated severs AE will causa
daath.

TREATMENT: Recompraas ln mccompression
chambar to 165 fant ap soon ap first symptoms appear,
Descend as rapldly as possible (disregard ncrmal
dascant ratea of 25' /min,). Bring out on Table 3 or 4.
If no chambar is avallabls, place the patiant on &
board ani rock him thead up then head down) in sea-
saw fazhicn to break up the bubbles,

PREVENTION: With SCUBA: Braathe nomnally
and convinually during agqant. Whan sxequting & fres
apcant: Exhale continuously during ascant, In all
casas, avold diving with a chest cold,

(See Chapters 1,3,8, Diving Manual)
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OTHERS

PNEUMOTHOQRAX: Sama cause ag AE, except
that alr lsaks in batwesan the lungs and the chast wall,
collapsing the Jung and in extreme cases displacing
the heart, causing shock. May accompany AE, or oc-
CUr REparataly,

CAUSE: Samn as for AE,

EYMPTOMS: Sensation of shortness of brasth;
rapld . shallow breathing; sharp chast pain made worse
by deap breathing;: bluenass of akin, lips, or finger-
nails, A mild case may have no symptoms or only mild
digcomiort in one side of tha chast or the other.

TREATMENT: Unloess AE is present nlso, do not
recompress . If breathing is markadly difficult, a med-
ical officar can ramove the trapped air by means of &
nesdla or chast tube with applied suction, Emargency
procadura: Give oxygan if shortnass of breath, cyan-
cele, or signe of shock or collapee present, QGat pat-
iont to doctor or medical facility as rapidly axs
possible .

PREVENTION: Sama ns for AE.

MEDLASTINAL EMPHYSEMA (VERY UNCOMMON );
Same cause as AE sxcapt that alr leska into tha tis-
sues about the heart and waches (windpipe). Media-
stinal Emphysema may accompany AE, or occur sapar-
ataly:

CAUUSE: 5amm as AE.

SYMPTOME: Paln under the breast bone: {in
axtreme cases) ahortnass of braath or faintneas (dus
to intarferanca with circulation); blusness of akin,
lipa, or fingemails, _

TREATMENT: Rscomprase [on Table 3 or 4) only
if AE i pressant also, of if breathing or ciroulation is
markadly impnairad, '

PREVENTION: Same as for AE,

SUBCUTANECOUE EMPHYBEMA (VERY UNCOMMOM
Sama cause as AE, except that air leaks into the tis-
Bues just under the skin (Usually in the neck area),
May accompany AE, or occcur separataly.,

CAUBE: Same as for AE.

E¥YMPTOMS: Swalling (accompaniad by a fasling
of ullness) in the neck, change ln the aound of tha
volica, crackling asnsation when the skin 1s movad
alightly; difficulty in breathing or awallowing,

TREATMENT: Recomprags (Table 3 or 4) only if
AE 18 present also, or If breathing or clirculation is
markedly Impaired.

PREVENTION: Same as for AE.

STOMAGCH AND/OR INTESTINAL PAINS: Soma=
timas, gag present in the stomach and/or intestines
during a dive will cause pain as it expanda during
ascant, Damage to intamal organs may rarely result
if it is not eliminatad, Sometimes a aomersault or
other change of body position will halp the diver to
evacuate the gas .,
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{Sea Diving Manuml, Chapters 1,3,%)

DECOMPRESSION SICKNESS

h ("BENDS", "CAISSON'S,
"COMPRESSED AIR ILLNESS"): During descent, s
divar's body {m sublected to increasing praspurs.
Compradiad air entars the lungs, {# Forced into
sxlukion in the hlood, and i carrisd to all
timguse of the bady. The despar the dive, or
the longar tha dive, the mare gas that iz ab-
norbed into tha body tissuess. During ascent,
prasgpura {g decresssd om the body. The dissclvaed
gan la crinaported from che Clssuss vin the
bloodatreim to the lungs whers it can come out
of solution through the slvesli into the axpirsd
ailr and 1n axpelled. However, 1f che divar an-
cends too rapidly, the air comss ouk of golution
within the tissues and joinkts in the form of
bubblan. Theaaw bubbles puk pressure on the narves
and cothar structures and intarfera with propatr
function of blood citculation, causing pain,
patalynin, asphyxin, or (if bubbles are largas
and numarous ancugh) death,

CAUSE: Not cbaying the diving tablas, am-
paclally on repeaticive dives within a 1% hour
pericd. Diving vhen sick, aftar slcohol congump-
tion, whem cvarly Fatigued, or when overwaighte,

EYMPTOHS : (Dapamding upon whers tha bub-
blad hiva Formed),

If 1n blood ov tissues: Tingling, burning, itch-
ing, numb or bletched akin; pain in joints.

If in brain: Dizzineas, ringing sarw, pavalysis,
blindnans, comvuleisone, uncotdcliousnens.

If in spine: Pavalysis, loss of fesling,

If in lunget DifFficuley in breathing, choking.,
Unusual fatigum, and death sometimad oceur.

TRAEATMENT: HRacompreassion in & vecempramsion
chambar sccording to tha traatmant tablas.

FREVENTION: Den't diva whan "hung over”, or
generally run-down. Awold decowpramsion dives
vhangvar possible. Plan dives and use corpdck
dacompranaion tables if required. Uwe Repatitiva
Dive Tablas if more than one diva is to bg madas
in 12 hour psriod. Dive by the Tablas. Raport
wirly mymptoms (slight itch or pain) {emediscaly.
"HALDANE'S RULE" atates that gas bubbles cannat
ordinarily form in human tiswuss until the body
im subjacted to, and then relsased frem, o pras-
surs greatar than I atmaspheces abaolute,

(Eea Diving Manual, Chaptars 1,3,10)

NITROGEN MARCOSIS

While Eha sxact mache-
niam for tha cause of "NITROGEN MARCOSISY {g un-
knowm, fndications ara that axcassiva paveial
prassures of nitrogen produces an anesthatic, or
intoxicating sffect espacially vhen coabined with
Ay COZ2 build-up. (Adlp im ususlly wall tolaracad
at depths up to 100 feet). Beyond 100 fest, 1ta
intoxicating effect Increasss capldly, Many pao-
ple sxperisnce considerabla narcosls bayond 150
faat, MNearly gvaryona axpariences severs nic-
::-1- beyond 200 fset when breathing compresssd
aly,
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CAUSE:
gin.

SYMPTOMB: Simllar to thoss of aleohol intox-
ication: ‘Slowdown of mantal sceiviey; £ixatien of
idann: difficulty in conceantracting, thioking, ta-
rasbtaring: fesling of wwll-baing: lack of care for
cwn aafaty; difficuley Iin accomplishing aimple jobs;
nadT=-unconacicusos nd.

Excesding safe depths wirh air or mixed

THEATHMENRT: Effacts disappedr rapldly with se-
cant to shallowar deptha.
PREVENTION: Ba aware of the causs and symptoms

of Nitrogsn Harcoals whan diving., Know and cbey tha
dapth limits for the berasthing medium baing ussd.
{Navy snfy diving limit when brsathing aivr {¢ 130'),

OXYEN POISONING

(Sad Divirg Mimual, Chaptatrs 1,3,11)

Whila the dctudil machan-
fam of 0@ poimoning is unknown, 1t {» avepected that
tha phemomenon is caussd when high pressurs oxygen
disturbs cha snzyma syscems of call matabolism.

CAUSE: EBoma paopls sta unusually ssnsitivae to
100% exygan, svan at atmospharic prassviea. Juch
parscne should not dive st all. Howeavar, 100% oxys
gan 1a not aignificantly toxic to the avarage parsan
when braathed at deptha lass than 33 feet Eor short
paricds of time. The oxygen in air (20%) bacoman
dangwrounly toxic at 2B0 fest. If carbon dioxide
build=up cccurs In the divar'a body {(such as from
ovar-gxarcion) or in the divar's bresthing madium,
::; dangar of serious owygen toxicity Incrsdsws mark-
sdly.

SIMPTOME: When warning symptoms of Oxygen Poi=-
voning occur, they conalst of muscular twitching
(often in the lips or face), neusss, dizziness, dis-
turbed hearing or vision (tunnel vigpion is common), &
fenling of incressed breathing resistance, fnabiliry
to Cika & Full breath, anxiety, confusion, faciguse,
clumsinesa. The following symptoms may atteck ctha
diver without warning or will ofcur 1f the abova
warning aymptomp are not hesded: Convulsions {upu=
ally ciuaing drowning sndfor air smbolism), loas of
conscicusnasn, vigidity, deakh,

TREATMENT 1 Aas soon da aywptoms of 02 poisoning
bagin, lowsr tha partial prassurs of cxygan by as-
carding. Rast, hyparventilave, and, 1f possibla,
aurface and breathe air.

PREVENTION: When using cloaad or sewi-closad
SCUBA, snsurs that tha CO? sbsorbent {s in propar
gondicion, atricctly obaervae the depth limits for
ths gus being breathed, and heed sbnormal symptoms.
While using closed-circuit SCUBA, avold sxceasive
axartion. HKever chargs opan eircuit SCURA with oxy-
BEan.,

HYPONIA
{Ses Diving Menual, Chapters 1,3,5)

This digease occurs whanevear tlssus calls
fail to receive or utilize snough oxygen to saintain
thair 1ifs and normal function. BPBrain cells ars most
aupcaptibla to bypoxin,

CAUSE: The most obvious causm of hypoxias is fhe
stoppage of & diver's aic supply. A mors insidious
attack of hypomia cecurs when tha partinl prassurs
of oxygen Io & breathing medium fallas balow .16 ATH.
(16% 02 ar wea level). This can happen, Por in-
stance, in an improperly purgad clossed-clrcuit SCOUBRA,
If thare ia nitrogmn in the brsaching bag, the divar
will bagin breathing pura niteogen se soon ag hin



02 supply I8 exhaustad. Since his axhaled CO2 1p
constantly abgorbed by the BPacalyme, he will Teceive
no warning Indiciting 4 nesd to breache. Buphoria,
loes of centrol, followsd by untctmcloudneas, will
rasult, Thare sre several othay wiya Iin which a
divar cin be subjacted to & breathing medium of leas
than .16 AT of oxygen: Bresthing gas from any Eypa
of SCUBA which has basn charged from an unralisble
souteca; bradthiog ges from & semi-cloasd ACUBA with
L too-low patting, or one In which the {low hap
scoidentally besn raduced or stopped; or bresthing
In any apdce contiining ceappéd alv, an In & sub-
marged wrack.

STHMETOMS: Thare ate no valisable syspcoms far
Hypoxis. Tou must rely on the safety devices that
ira & part of tha diving sgulpmenct.

CARBOMN DIOXIDE POISDNING i
{Sew Chaptars 1,3,5 Diving Manual)

COL In a breathing madin or €02 axcasn in n
divar's respicatory or clirvculatory syatas can ba
vary marious problem, Tha following sre 2 faw ex-
amples of the most common altuaticne in which thae
divar might get o COZ axcann!

1. Bad air in & brgithing medis,
2. Tmpropar packing of & CO1 abecrbant canistm?.
3. Diver working toehard and falling to van-

tilata his lungs proparly.

4. Poor designa of diving sguipmant.

5. Falluvrae of diving squipmant cauning &
brasthing reasistanca.

&. IExcassiva dead apace in diving squipsant.

7. OBreath holding while diving {contrallsd
breathing) .
9. In acmé inatancas it Li poasibla o over

breathe a canlster. (Gasm going therough a caniatar
at too fast 4 vake will not give the COZ abaorbant
time to abaord the CO2),

STHFTOMS: COZ excess In the body causss aav=
aral ‘diffarant resctions. Tha most important onen
ate thase that sffects the brain., All cismssn are
affgcted, but brain tlssus s the scat suscaptiblae.
Confusion, loam of the abiliey to think clearly,
drowainess, and such affacts bacoms mors severs ag
tha degres of axcess Incressas. An increses of 2%
oft the surface will incresss the bresthing messue-
able amount, A 10% CO? excess will cause uncoosclous-
nedd. Ak 15% and above muscular spasme and rigidicy
occur. Farmanant briin damage apd death are much
lans likaly than in Hypoxis. Bue the snd cesull,
drowiing makes COZ axcass vary dangerous. About
the only raliable warming a diver may recaive that
ha Iz in dunger from COZ 1s an ineratse in bresthing
rate. And this may not Ba ralisble if ha wars
working hard ox was io an excitad seaga.
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Ancthar affact of C0Z gxcess 13 itw affact
en tha hastt and bleod pressuce. CO02 axcena will
alwg caype the artariss to dilats in the brain.
This dilation may gxplain the headaches often
appccioted with COZ peisoning. 1t Is beligved
that tha dilation of the brain sactariss and the
cddulcant lergs incresss of blood flew through
the brain explane why CO2 axXcand spands cha on-
sat of exygen poisoning (Swe Chaptara 1,3,11(1%)
Diving Manual),

Effgcey nf partial pressurs on COI sxcess.

With increasa of dapth the affsct of COZ
Incraugss on all the cissuss of the body and braio.
This will have an sffect Che sams ag an incraaas
in pavcentags of ctha ©O2,

CARBCN MOMOXIDE POISONING
{Emm Diving Manual, pg. 68)

Takes place
wham more than 0,002% GO {s present in the breath-
ing medium. The CO combines with tha hamoglobin in
the blood, displacing the oxygen which tha hamoglos
bin usually carries to the tissuss. HRypoxis of the
tissvas resulta, sven though the lungs themselves
arg ible to supply adequate oxygen to sustain 1ifs.

CATSEE: An afr compresscr containing flushing
of lubricating oil will produce comprasssd sir con-
tainivg carben monoxide., A comprassct belng uped
in &an anclossd spice, or with {ts nir inteks cloas
to {ts axhaust, will also produce comprasssd sir
with dangerous amewsmes of CO.

STEPTHE: Frequantly a wictim of carben woit-
oxids polsoning will bacome unennecious without
wicning, Ogcasionally, the fellowing warning symp-




toms will occurnr tightness acroas forehead, pounding
at the tamples, headache, navsas, vomiting, weak-
nass, dizziness, confusion, and other mental changes
similar to anosda, In savers Gasea, breathing will
step. Abnormally red. lips. fingamails, and {scme-
tima) skin are signs of CO poisoning.

‘TREATMENT: Expoaa the victim to freash afr or
{if availabla) oxygen. Recompresa, baginning with
02 for 30 minutes at 60 faat, or air at 100 feat.

PREVENTION: Proper maintenanca and operation
of comprassors, Ensure that the sxhaust from an air
comprasecr is downwind, and as far a2 poesible. from
the intake. Test compresasd air periodically for OO,

DROWNING

{STOPPAGE OF BREATHING): Start
artificial respiration immediataly. Dalay only to stop
sarious blasding,

POBITION: Place viotim on his back, and clear
mouth and throat of gum, falsa tasth, tongue, vomit,
Hold victim's jaw In "jutting out" poaition with ona
hand. Close nostrils with other hand, Place your
mouth over his, making a good seal, keap his head
tilted back .

INFLATION: Breathe into victim with smocth,
steady action, until definite expansion of chagst is
noted, but do not exert too much pregsure. If he does
not inflate readily, airway s chatructad ,

DEFLATION: Remcva mouth and allew victim to
exhale. If he fails to do 8o, apply gentle presaura
on cheat, Check for chetruction. [Cparator inhalss
during this phase).

When able to de se: Loosen victim's clothing
(collar, balt, etc.). Keep him warm. Check pulse
and combat shock, I he beging to reviva, time your
movemants to assist. Bhiff to A machanicsal resusci-
tator if one bacomes avallable, If he doeas not revive,
continue artificial reapiration for four {4) hours, or
until victim 18 proncunced dead by a Medical Officer,

CONYULSIONS

Whila convulaions can be caused
by many factors, the mechaniam is the sama;
The brain sends cut discrganized volleys of narve im-
pulses to the musoles, Muacles contract viclently
and sometimes the antire body stiffans, The brain
soon {usually within five minutas of onaet) fatigues,
and the patlent becoman unconecious and limp. This

poat convulsion sleap lasts from 15 minutes to an
heur or more, and then the patient becomes restless
and finally awakens. He will fasl tired, scre, pos-
slbly have a headache, and remember nothing of the
convulalone or unconsciousnesa. Breathing some-
timas stopg during stiff phase, but resumes spontan-
acudly aftar cénvuleion.

‘Despite ita alarming appearance, convulsion
itealf i usually not more than a stranuous mugcular
workout for the victim. Sometimas, however, tha
tongue will be chewed and {rarely) a bone will fract-
ufe under the excassiva muscular strain,

TREATMENT: Insert anything except a metal
objact {or fingers) batwaen tsath to protect patient's
tongue . During convulslon try to maintain clear air-
way by holding lower jaw forward. After convulsion
tumn the patient on hls side and position head and jaw
for clear sirway. Try to pravent injuries, but do not
réstrain movemeants, II in recomprasgion chamber, do
not ascand rapldly. (Air Embolism could result.) Do
not leave an unconecious victim alone or unattended.

GENERAL

Stoppage of breathing and/or shock
may accompany any diving diseasze or injury. Watch
for and treat as necessary. Many decomprassion
sicknass and air embolism symptoms are the same,
If any doubt exists, treat as air ambolism, immedi-
ately.

Racompression can saldom do harm. Pallura to
TecComprass can causa needless death or permanent
damaga. As long as patient La alive, try to gat him
to a chamber, Emergency recompression in the water
This can seldom be recommended for an unconsclous,
Injured, or sick man, if any other course of acton ig
possaible,

40" for 1/4 of 10" stop

30" for 1/3 of 10" stop

20' for 1/2 of 10" stop

10" for 1=1/2 of 10° stop

Bend for a Diving Medical Officer immediately,
in all cases of injury to a diver.

When in doubt (especidlly when a diver ig un-
consclous), recomprass,

"lgnorance and poor physical condition are a
diver's worst enamjes. Dive often. Keap in top phy=
sical shape., Do not allew yvourself to become over-
walght,

m
DECOMPRESSION and the

RECOMPRESSION CHAMEBER

DECOMPRESBION

Decomprassion may becoms nacas-
sary in any diva whare the breathing madium contains
a high parcantage of inart gas. Normally the diving
Suparvisor plana the divea to avold decomprassion
sntirely. Where decomprasaion is unavoidable, ha
must provids adequately for handling it.

IV

In guna:nl. tha arrangements and technlgquss
for decompreasion are the saame for any type of SCUBA
although the dacompresaion table may differ from the
Standard Air Decompression Tabla, If the Decompres-
#lon requires a shift from one gas to anothar {as it
doas for hellum-oxygen diving), the techrigue be-
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somag mors complax, Tha diving supervisct then has
an avan greater rasponsibility than vaual to make
adequate provisions for decompreaion,

The bulk of self-contained diving involvas open
clrouit SCUBA ahargad with air. The following discus-
slon applles primarily to alr decompression for open-
gircuit SCVUBA dives on air. For divas with cther types
of SCUBA or othar breathing media, modify the proces-
dures as necessary to maka them compatible with the
proper decompression tabla.

E + Routlna procedursa for a SCU=
Ba dive simplify handling decompreasion when the
nead arlass. If poasible. make the following provi-
alona a rocutine for any sali-contained diving cpara-
tion, Give the timekeeper primary control of the as-
cent. Require divera to cbay ascant and decompras-
sion signals withcut questlion. Provide communica-
ticn with tha diver. Any simple set of depth and time
algnals ig satisfactory, A nlats on a line is adaquats.
Require divera to check routinely bhefcre passing 20
faat to laarn what decompression they must take. If
they nead deaper stopa, ba sura to signal wall in ad=
vance. When the nesd for decomprassion bacomas
cartaln, tha diving auparvisor muat make adequate
provisions to handle the altuation. Provida deacompreas-
aion depth markars, A walghted line with knots
avery 10 feet ig sdequate. Weight the Line heavily
unough 1o kasp it completely vertical in a strong cur-
rent. In largs swelld of high wavas placs tha surfaca
marker 5 feet balow the aurface . On a mlling vessel
sat 1t 10 faat under tha aurfaca. Requirs the diver to
hold the line juat balow the proper marker in any com=
fortable position where the lowar part of his body I8
not above the marker.

Provide an suxilisary air supply at the firat de-
comprasslon stop. Any adaquats salfcontained or
surfaca-supplisd apparatus 13 satigfactory. Do not
force the diver to surface for an additional air supply
in the middle of his decompression.

LTECHNIQUES: Thare ara [our techniques for
dacompreasion in selicontained diving. They are:
(1} Surface supply: An air hosa can supply alr
for m maak or demand régulater. The diver ahifts
tc tha  surface supply at tha first dacompras=
sion stop and uses it for the antire decompres-
sion .
{2) Second scuba: A standby spparatus Jowsrsd
to the first stop can alao supply air for the de-
aCmpPrEE Blon.
(3] Burfaca decomprassion: An adeguates pres-
aure chamber can provide surface dacompres-
alon which may replace saome or all of the re-
quirsd water dsoompression.
{4) Criginal scuba: If decompresalon raquira-
mants arw alight, the original acuba may provide
all of tha dacomprazsion, I no cther technigus
is available, the criginal apparatus must pro-
vide as much of the decompression as posaible.
DECOMPRESSION TABLES: The situntion may
require the diver to use any combination of the tech-
niques listed. FRagardlsas of which technigue the
diver uses,. apply the following rules in determining
what decomprasalon to give him,

For an air dive uss the propsr decompression
tabla. Usa the Standard Air Decompression Table
when breathing air throughcut (odginal souba, sscond
acuba, surfscs supply, or recomprasslon chambar
without oxygan}, Usa the Oxygen Surlace Decomprae-
sicn Takle when oxygen is avallable in the recompras=
sion chamber. For a nitrogen=cxygan dive find the
propar squivalant alr depth and use that depth to enter
the propar decomprésslon tabla. Uwss the Standard
Alr Decompreawion Table when breathing mixture {or
air) throughout the dacompression. Use Oxygen Sur-
{face Dacompression taple when oxygen is available
in the recompresalcn chamber. For othar gas mixtures
usa tha appropriate decompression table,

INTERRUPTED DECOMPRESIION: The diver may
hava to surface befors getting his full decompression,
This aituntion is much more likaly in self-contained
diving than 1t is in surface-supplisd diving, Tha
diver may complete his dacompression by retuming te
the watsr or by sntaring a recompregeion chamber. In
sithar casa usa the applicable proosdure for Lnter-
rupted decompreasion .

BURFACE DECOMPRESSION: Surfacs decompres-
gion I8 & valuables procedura In sslf-contained div-
ing. It reduces the sxposurs to low water tempera-
turas, and it aliminates the air supply problem for
watar decompressicon. ‘Whan a chamber 18 available
right at the scene of operations, uae surface decom-
prassiom s & routina measura whare feasible,

RECOMPRESSION
CHAMBER

The chamber 18 a two-lock cham-
ber haying & maximum working prassurs of 200 pal.
In addition thars is a amall medical leck to parmit the
passage of small articles to tha attendants,

In ordar to charge the chamber 1o 118 maximum
working pressure of 200 pel, 6800 cubic fewst of air at
atmospheric pressure is required. In gansral, to pro=-
parly vantllata the chamber there should ba a complete
change of air at least svary ten (10} minutes or as
calculated from U.8, Navy Diving Manual dapsnding
upan the number of parscnnel being treated. This
requires 580 cublec isst par minute. A largs Sapacity
compreascr of ampla size for standby or amergency
mervice will be requited. The alr supply must be pur-
ifisd and as cool and aa dry aa possible. The cham-
ber piping is 30 arranged that the flow of air can ba
aontrolled from aither inside or cutalde the chamber.
In sach logk of the chambar thers are thras souplings
that lead 1o & thres outlst manifold for the connection
of inhalators to tha oxygen o oxygen-halium banks.

An inter-communication systam makes gontact
batwasn locks and the outside of the chambar possible.

The pressure In the chambar is read from cais=
a0n gaugea , in pounds per squam inch with cormespon~
ding feot gradustions .
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PRECAUTIONS

(1) The chamber ls equipped with electric pras-
sure- proof lights and inter-communications system.

{2} In securing the door, anly a moderate am-
ocunt of pressure 5 needed on the hatch dogs. With
increase Ipn prassure the seal becomes tighter. The

dogs should be loosened before reducling the pressure,

This is very lmportant in the newer chambar where

connecting rods extending from the crank are used.
(3] The danger of explosive fires 15 always

present and increasas with the use of compressed air

at higher pressures or with the introduction of -oxygen .

In both cases the oxygen concentratlon is increased
and the following precautions will be taken:
{a) All wood decking, benchas, shelving
gtc ., will be removed and replaced with
metal or other fire resistant materials .
(B} Matresses if used will be covered with
fire resistant material. All blankets or
clothing will be clean and free from oll or
graase

IV
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{c) Inilammable liguids will not be allowed

in the chamber. If inflammable vapors are
suspected to be present the chamber will be
thoroughly ventilated ,

(d}) Only fire-retardant paint will be used.
(e} No opan ilames, matches, cigarette
lighters, lighted cigarettes, pipes, stc,,
will be taken into the chamber.

(f} While breathing oxygen, the chamber
will be ventilated at least every fiftean
{15) minutes for a pariod of {3) three min-
utes, or ag calculated In accordance with
the USN Diving Manual depending upon the
number of persons belng treated,

{g) Water and sand buckets will be on
hand within the chamber,

CHECK LIST
CHECK LIST FOR PROPER LINE-UF OF CHAMBER PRIOR

TO USE
(1) Check Z00 psi air cut into manifold,
(2} Check one valve supply {red) valves shut.




{3} Check Z valve supply (red) valves cpen on
cutaide and shut on {naide,

" (4} Check cne valve exhaust [yellow) valves
Ahut .

{5) Chack Z valve exhaust (yallow) valves open
on outalda and shut on inside.

{6) Tum on and test communications.

{(7) Turn on lights,

(8) Check valves on medical leck shut {insids
and outeide) and doors of madical lock shut and dog-
ged .

(9) Check pressure in 03 manifold - two bottles
on the line and at least one bottla at 1800 pai in re-
serves.

{10) Set regulators on 07 manifold at 100 psi
and check valves on 07 manifold insida chamber open.

OPERATIONS

Alr 1s supplied to the chamber by
a four {4) stage; thirty cubie {30) foot high pressurs
compressor locatad in reem 71, Bullding 600 of tha
Underwater Demolition Team area.

DESCENT
{1} Personnel concerned enter chamber and shut

and dog inner doar.

(2) Inside tender open two way supply valve
and makes deacant at proper rate (25 ft;"mln}. Outeide
tender time descent by stopwatch.

(3) On reaching bottom, cutside tender assume
contral and ventilate,

ASCENT

(1) Insida tender undog inner door.

{2) Outside tender gontrol rate of ascent, tim-
ing ascent by means of stopwatch. Proper rate 1s 60
ieet par minute.

(3) Operation of chambear for 05 tolerance and
pressure tests 1s the same as for treatment of diving
injuriaes , save that the cuter door 18 shut as in the
former cases.

OPERATION OF MEDICAL LOCK

(1) Line up (both doors shut and doggad at sur-
face and both valves shuat),

(2) Lock in

{a) Open cutside valve - than opan outar
door .,

(b) Place material to be locked into Med-
ical Lock , shut and dog outer door, shut
cutslde valve, and then undog Inner doar,
{c) Cpen valve on Lnside to agualize pras-
sures . in Medical lock and inner chamber,
{d) When pressuras are equalized, Inner
door of Madical lock may be opened and
matarial removed.

(3} Lock out

{a) Place material to ba lockad out in Med-
lcal lock and shut and locsely dog inner
door.

{b] Open valve on outside to blesd off pres-
sure in Madical Lock.

{c] When pressure in Madical lock aquals
atmospheric pressure {not bafora) undog and
open outar door,

v

K
{1} Lineup: Manifold line=-up 1 same as for
large chamber - 2 valve supply and exhaust valvas
open on outside, shut on inaside; one valve supply and

axhaust shut. Shut and dog outer docr. Undog inner
door.

(2] Descent
{a) Prassures in outer lock may be equal-
ized by inside tender or outside tendesr,
depending on cirocumstances. Air supply
valves for outer lock are located In innar
chambar, in outer lock, and outaide the
chamber,
(k) When pressure in both chambers are
equalized, opan inner door and transfer
personnel.
{3} Ascent
(a) Undog outer door.,
(b} Inner door 13 shut and lightly dogged .,
{c) Ascent Is made at proper rate control-
lad by cutside tender.
ENE NOTES
It is essential that outside tendar ventilate
chamber at proper intarvals. The cutside tender is
responeible for timing of all phases of chamber Opar=
ations. Two stop watches shall be used to Hme
chamber oparations. One shall indicate tatal Hme
elapsed gince start of descent. The second shall be
used to time individual phases of opearation, such as
ascent, or stops at varlous depths. The outglda ten-

der is responsible for maintenance of the Rough Diving
Log.
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T EXE RESUSCITATOR

General: Whenever breathing fails, start artifi-
clal respiration immediately by some effective meaans,
such as mouth-to-mouth. Do not walt for a mechani-
cal resuscitator before starting, as the time lost could
mean the difference batween life and death. When a
mechanical resuscitator becomes avallable and ready
for use, switch to mechanical resuscitation and con-
tinue until the patient 18 breathing on his own, or un=-
til all hope of recovery 18 lost.

Ag a rule, place the patient on his back, with
his chin lifted and nack extended. Turn head to one
glde so that fluids, if any, can drain from the comer
of the mouth, Bweep a finger through the mouth to
remove any cbstruction. {A folded blanket or the like
placed under the shoulder blades may help, by allow-=
ing the head to fall back and the windpipe to straight-
e¢n.) Do not give stimulants, but keep the patient
WAaIm .

The EMERSON Resuscitator: The Emerson fe-
guscitatoris the type used by the UDT's and 18 in
general use throughout the Navy. It can be used as
a resuscitator {If the patient is not breathing at all),
an inhalator {if the patient is breathing, even though
irregularly) or as an aspirator (if the throat 18 clogged
and the alrway 18 obstructad) .

v

RESUSCITATION

{1} Turn on ocxygen by one or more full tums of
the cylinder valve .

(2} Plug in the resuscitator by preassing the end
of the resuscitator hose into the receptacle on the
regulator. Make sure that the inhalator valve of the
resuscitator 15 adjusted to "resuscitate” .

{3} Apply the mask (inflated) over the nose and
mouth of the patient (wide end over the chin), and
hold it firmly, making an airtight seal. Listen for the
rhythmic cycling of the resuscitator. If working pro=
perly, each cycle will occur at about the same rate as
normal breathing, indicating that the apparatus is
carrylng on respiration for the patient, Rapld click-
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ing maans an obstruction from poor head and neck
position, semathing blocking the throat, or vary stio~
ky lunge, Irregular clicking indicatas the patient Is
starting to breathe on his own, and should be Put on
Inhalation.

INHALATION

(1) Turn on the oxygen snd plug in tha hoss ag
for rasuscitation.

[2) Turn the inhalator valve on the mechanizm
i "inhalate",

(3} Apply the face mask {a tight fit 13 not neceg-
sary ). The rhythmic cyoling will not be heard ,
Watch the patient closely, and if the patient again ba-
comes unable to breaths for himealf, switch to “ra-
suscitate" .,

ABPIRATION

{1} Plug in tha aspirator the sama way an the
rasuscitator. If necessary, unplug the resuscitator
First.

{2) Insert the cathater {small rubber tube) care-
fully into the patient's throat, and rotate it gantly
with the finger tips, so that it can plck up flulde ar

L]

froth at the back of the tongus. Fluid will be seen
antering the collecting jar.

{3} If the catheter becomes clogged, remove it
from the patisnt's mouth and blow it clear, by placing
& finger over the outlet of the venturl.

{4} Do not let the collecting jar bacoma tipped
or ovarfilled.

(5) Return the patiant to Resuscitation as quick
4§ posasible.

Preasure Eslection: The usual Prasasurss for
rasuscitatioh are +13 and -11mm, Hy. (millimeters of
mercury). Tha selector knob on the side of the mec-
hanism should ke in this position at all timas, unless
tha high presaurs range is actually being used, If
the high presaure range (2?mm. Hg.) 13 needad to
mave mors alr lnto the lungs {nerve gases, for inat-
AnCa, make tha lungs sticky and would Justify tha
higher presaure range); turn the selecter kneb SOunter=
clockwise (as marked). A manual ovar-ride button on
tha back of the mechaniem provides an even highar
positive pressurs. (35mm. Hyg.), which may be raqulr-
#d in nerve gas casualtiss to overcoma the stickineas
of their lunga,

“_
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CHAPTER FIVE

DEMOLITIONS 0

SAFETY PRECAUTIONS

Safety in handling axplosives can
be achieved only through a thorough knowledge of
demolition materials and their hazards, the usa of
good judgemeant in conducting demolition axarcisges
and proper applicatlon of appropriate saisty precau-
tiona. This mection is by no means a complete List
of safety precaations, It lUets only those precagtions
which are moset pertinent to UDT demalition operations ,
and supplements tho=e refarances listed at the and of
the section.,

GEMNERAL

Do not allew any instructions or any set rules
to take the place of caution and thought in demolition
exMarcigag .

Review applicable safety pracautions bafore
aach exercige,

Nevar divide responsibility for preparation,
placament, and Hring of explosives, One parscn
should be rasponaible for supervision of the entire
project, and should check the area and entire as-
msnbly pricr to filrng,

Do not use tocols for any Job other thap -that for
which they were spacifically designed .

dmeking will not ba parmitied at any time in the
vicinity of explosives,

Ensure that the demolition area in claar of ax-
Plosive hazards upon complation of tha axercise .

STORAGE

MNever store blasting caps, primers, detonators,
bocatera, or pyrotechnics with bulk sxploaives .

Do not leave exposed axplosives unguardad,

Do not store or handle saxplosives Ln or naar an
ocoupied bullding.

Ensure that axplosives are turned over frequently
to avold exudation,

I nc parmanent magazine 1s available, ansure
that axplosives are kept from the diract rays of the
Ut ,

Allow no matches or spark producing articlag
in a magazins,

TRUCKING
Lins the cargo portion with boards or canvas .
Display EXPLCSIVE sign on front, rear, and
both sides of vehicle, or display & red flag 24"
aquare marked with the word DANGER in white latters .

v -2

Cover the explosives with canvag.

Travel carefully aver rough roads.

Whenevear possible, avold transporting caps and
exploeivas in the same vahicla,

SHIPPING

The BRAVO flag ghall be flown in the bow of all
boats loaded with or transporting explosivas,

All explosives will ba gecurely stowed in wood-
en boxras on the main deck as far aft in the boat ag
poasible .

Al]l blasting cape and detonators will ba stowed
sacurely In a watertight, wood-lined, steal portable
magazina ag far forward in the boat a5 possibls,

Care will be taken 1o stow all exploslves in
such & manner that they cannot move about .
All explosives shall be protected undar a well-
sacured, flme-retardant tarpaulin.
FIRING

Use slactric firing whenaver posslibla ,

Always carry caps In a cap box.

Do not blow into or introduce & wire, nall, or
similar instrumant into non-elsctric cap in an attempt
1o ramove foralgn matter.

Avaid kinks in safaty fuse .

Always cut six inches off the end of safety fuse
prior ¢ uge and anfure a sguare cut,

Always tima no less than two fest of safaty fuss
prior to use.

It cparaticonal or training requirements neces-
sitate using lengths of time fusa shorter than two feet,
do not bend or mash the fuse or allow black powder to
8pll]l as this may speed up the burning rate,

Use dual firlng systems whenever possible and
egpecially if chargas am burled or submerged.

In the event of misfire, cbserve full waiting
tima (FULL TIME OF FUSE PLUS 30 MINUTES).

ELECTRIC FIRING:

Nevar take shunt offleg wires untll ready to con-
nect to firing wirs',

Take care not to pull lag wires out of caps.

The charge placement team or individual shall
have in their possassion -all means of actuating tha
charge, {, e., HELL B0X HANDLE or BELL BOX.

Always follow complets check-out procedures
for alactrical firing.



Ba avare of and take precautions for any
glectrical sources Iin the area {(static, radio
trapsmitters, thunderstorms, &te.).

Do not uvse iny mesns othear than & blasting
galvanometear contalming & eilver chloride cell for
testing alectric civeulcs,

In the event of a misfire using plascic ex-
ploaives, & full 30-minute waiting paricd zhall be
cbeerved.

REFERENCES

NAVWEFS OF 3347 - U, 5. Navy Ordnance Safety
FPracauticma
OPHAVINST B023.7 sarias - Rules snd Regula-

\

2 0EMO

tions for Military Exploeives and Hazardous Muni-
Eiana

MAYWERPS OF 2212 - Demolition Materials
COMPHIBPACINST 8023.3 serles - Milicary
Explosives and Harardouws Munitions, Stowage Inst,
COMELEVENINST 2010.]1 serles - Ammunition
Handling in the San Diego Area of ELEVENTH Maval

Diperict.

MAVWEFS OF 2239 = Diver's Handbook for
Explosives and Denmgerocus Materiasla.

USCG Publicaction ©OG 108 = Rules amd Regula-
tions for Military Explosives and Hazardous Muni-
tions.
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TYERERES of B P ILOGI Y B

2090 AMATOL

COLORr YELLOW TO DARK BROWN

COMPOSITION: A MIXTURE OF
BOY AMMONIUM NITRATE AND 207
TNT

DETONATION TEMPERATURE:
4854.7 (2544.C),

LOADING! CAST, EXTRUDED,
OR PRESFED DEFENDING ON THE
COMCENTRATION OF AMMONIUM
NITRATE,

MELTING FOINT: DOEA NOT MELT
RELATIVE EFFECT: 1.20

B0 14,800 &0 21,300 FPR
AT A DEMIYTY OF 1.54 GRAME
PER MILLILTITER.

SENSITIVITY: LEEE SBMMITIVE
THAN TNT, FUT I¥ READILY
DETORATED BY OTHEE MIGH EX-
PLOAIVEE,

STABILITY: VERY HYGROBCOPIC:
I3 UFUALLY FROTRCTRD 3Y A
SEALTHG POUR OF TNT

STATE: CRYSTALLINE

TOXICITY: TNT 15 OMLY TOXIC
COMPONENT

USE: DEMOLITION KIT, BANG-
LORE TORFEDO, MIALl, ALSD
USZD AS BUBSTITUTE EXPLOSIVE
IN 3™ AND 155 MM SHELLS,

AMMONILM
NITRATE

COLOR: WHITE

|cormosTTION: MAMDRACTIRED BY
NEUTRALIZTHG AHMONIA WITR NIT-
RIC ACID,

DETOMATION TEMPERATURE:
BOCSTER OR SPECIAL CAP KN)-
jUIRED,

LOADING: PRESSRD OR CAST,
DEFENDING ON COMPOSITION OF
NIXTURE,

HMELTING POINT: 3384.F (170d.C}
ABLATTVE EFFECT: 0.42
ROD: 3,500 TO 9,000 FP3

JEMSITIFITY: I1MSENEITIVE U
DMPACT,. DETONATED BY A CHAMGE
o EXFLOAIVE. SDNSITIVITY 18
INCEREARED BT THE ADDITICN OF
WOW-EXFLOSIVE MATRAIALE FUCH
Al ROETH, SULFUR, CRARCOAL,
FILAUR, SUGAR AND QIL.

ETABTLITY: VERY STABLE:
IGNTTEE AT BSSd.F {4634.C),
VERY BOLUBLE IN WATER,

FTATE! CRYSTALLINE FOUDER

TOXICITY: NOT TONIC; DORE
HOT CUASE DERMATITIS.

DEE: AMMONIUN NITRATE IR AN
CXIDIZING ACENT. IT 1Ix USED
ALOME AS A CBATERING CHANGE
AND IE ALAD TMED AR THE EX-
FMLOSIVE INGREDIENT OF MIX-

TUREE UEED TN BOMB.

COMPOBITION
B and B9

COLCH: PALE YELLOW 70 YELLOW
CR BROWM,

COMPOSLITION: OOMPOSITION B
REFFAS SPECIFICALLY TO A MIX-
TURE OF 5I.2% RDX, 40% TNT,
&.9% EEER WAX. COMPOSITION
3= 1§ AN UNNAXED COMPOSITION
[OF &% RDE AND 40X TNT. COM-
FORITION B3-1 IE THE MORE SEN-
SITIVE OF THE TWO.

DETOMATING TRMFERATURE:
4%14.7 (1354.c0)

LOADTRGT A CAST EXPLOAIVE |
MELTING POINT: COMPOBITION
B LAME AR TNT

ERLATIVE EFPECT: 1.33

ROD: 25,400 FPE AT A DERRITY
OF 1.7 GRAMS PER MILLILITRA.

SENSTTIVITY: LE4S §ENSITIVE
THAN TETRYL, BUT WMORE SENSI-
TIVE THAN TNT WAX HAS A SMWALL
BUT DISTINCT DEEENEITIEING
IFTRCT,

STABRILITY: 1IN STORAGE, OOXD
NON-HTGROBCCOPIC. WILL BURN
WHEN UNCONT INED.

V-4

B-2; 1784.F {814.C) CONPOSITION

[STATE: MOM-PLABTIC SOLID

TOXICITT: & POISOWNOUS EXFLO-
SIVE TRAT FPRODUCES TOXIC KF-
FECTS PECULIAR TO IT# COMPOM-
ENTE.

(OFE1 SHAPED CRABGES, WINKE,
TORFEDDES , AND LARSE CALIRER
FROJTECTILESE

CORM P ORT
o TIOMN

COLOR: YELLOW TO BROWN

COMPOETITION: 77% RDE, A%
TETHTL, 4% INT AND 14% PLAST-
ICIEER CONTAINING NITROCOTTONM.

DETOMATING TENPERATURE: M42d.YT
(172d.0)

LOADING: OGENERALLY MAMUFAC-
TURED IN BLOCKA COVERED BY
WAXED PAPER AMD CARDBOAND.

MELTING POINT: DOES MOT HAVE
DEFINITE MELTING MOINT.

AELATTVE EFFECT: 1.34

RAD: 23,000 FPE AY A DENBITY
OF 1.0 GRAME PER MILLILITENM.

SERRITIVITY: COMSIDERAALY
LEAR SENSITIVE THAN TNT

STABILITYr MAT EXUDE IN STOR-
AGE AT BOOM TEMFPEEATURE, BUT
DOES MOT LOSE SRGNITIVITY TO
INITIATION, MODERATELY HYGRO-
SCOPIC. CATCHEE FIRE RASILY
AND BURRE WITH INTENEE FLAME,
IF BURMED IN LARGE QUANTITLES,
TEE HEAT GENERATED DUAING
BURNING MAY MAKE IT EXFLODE.

STATE: & PLABTIC MATERLAL
RESUMBLING PUTTY

TOXICITY: COMPOSITION C-3

IS FOIBONOUS AND CAUSES DER-
MATITIN. THE FUMES CAUSED BY
ITS EXPLOSION AME POTEONOUN,

UKE! ME-1335, ME=137, DEMOLI-
Tm Pm. m H'-'ll H.-s m
BLOCKS .

COM P08

Coa TYDMN

COLOR: WMITE

COMPOBITION: A MIXTURE CON-
TAINING 91X RDX, 1.1% POLY-
LEOBDUTTLENE, 5. DIETHYL-
HEXYL AND 1.6% MOTOR OIL.




DETO n}lnn TEMP: 3B6.6CF

(197

LOADING: WORMALLY PREPARED

IN 215 POUND BLOCKS, AND WRAP-
PED IN WAXED PAPER OR PLASTIC.

MELTING POINT: DOES NOT HAVE
DEFINITE MELTING POINT.

RELAT IVE EFFECT: 1.3&

ROD: 26,500 FPS AT A DENSITY
OF 1.6 GRAMS PER MILLILITER

SENSITIVITY: SIMILAR TO TNT

1N SENSITIVITY

STABILITY: (N STORAGE, GOOD

NOM=-HYGROSCOP (L

STATE: PLASTIC MASS, RESEM-

BL ING PUTTY

TOXICITY HNOT MARKEDLY TQXIC

AND GENERALLY DOES NOT CAUSE
DERMATITIS.

USE: MS5A1 DEMD BLOCK.
M-11Z2 Damo RBlock

HBX-1
and HBX-83

COLOR: SLATE GRAY
COMPOSITION: HBX-) HBX-3
ROX 39.6% n.0%
TNT 37.8% 29.0%
ALLUM POWOER 17.1% 35X
DESENSITIZER 1.5% 3.5%

DETQNATING TEMP: 1658 Tp
snugr {1859 TO z&ngt?

LOADING: LOADED BY CASTING,
MELT ING POINT: 1780%F (810c)

RELATIVE EFFECT: 1.L8 IN AIR
| .68 UNDERWATER-HBX-3 {5 10-
16% MORE EFFECTIVE THAN HBX-
1 AS AN UNDERWATER EXPLOSIVE.

ROD: 24,300 FPs AT A DEN-
SITY OF 1.7 GRAMS PER MIL-
LILITER.

SENSITIVITY: ABQUT THE SAME
AS COMP. B. SLIGHTLY MORE
THAN TNT

STABILITY: [N STORAGE, GOOD-
AT TEMP. ABOVE 1490F (859C),
WAX DESENS|TIZER W|LL EXUDE.
HON-HYGROSCOF IC AND NOT AD-

VERSELY AFFECTED BY MOISTURE,

STATE: SOLID MORTAR-LIKE
SUBSTAMCE.

TOXICITY: PRODUCES TOXIC EF-
FECTS PECULIAR TO ITS COM-
FORENTS. THT 15 THE ONLY
SIGHIF ICANTLY TOXIC COMPONENT.

REMARKS 1 USED PRIMARILY IN
UNDERWATER ORDNANCE, (TORPE-
DOES, MINES, BOMBS, DEPTH
CHARSES ANG' GENERAL DENMGLITION
CHARGES, MK-133 MOO 2).

PENTOLITE
COLOR: WHITE, GRAY OR YELLOW

COMPOS ITION: S5O TNT, 50%
PETN, WAX IS SOMETimMEs ADDED
AS A DESEMSITIZER

EETUH#T!ﬂN TEMP:  3740F {1909

LOAD | NG 2
MELT ING POINT:
RELATIVE EFFECT: 1.26

ROD: 2b,600 FPS AT & OENSITY
OF 1.6 GRAMS PER MILLILITER

SENSITIVITY: LESS THAN PETH,
APPROXIMATELY SAME AS TETRYL,

STABILITY: NOT AS STABLE AS
THT IN STORAGE. MNON-HYGRO-
SCOPIC

STATE: SOLID

TOXICITY: PRODUCES TOXIC
EFFECTS PECULIAR TO ITS COM-
PONENTS

USE: CAST SHAPED CHARGES,
GRENAQCES, ROCKETS, ANT|-TANRK
SHELLS.

MELT OR CAST LOADED
1690 {7460¢)

PETN

COLOR: WHITE WHEN PURE, LIGHT
GRAY WITH ADDITION QF WAX AND
IMPURITIES.

COMPOS ITION: PENTAERYTHRITOL
TETRANITRATE (PETRIN)

EETDHATPQH TEMP: 3479%F (1759
LOADING: LODADING BY PRESSING

MELTING POINT: 2B&0F (1410c)
RELAT IVE EFFECT: 1.45

ROD: 26,000 FPS AT A DENSITY
OF 1.6 GRAME PER MILLILITER.-
21,000 FPS WHEN LOADED [NTD
CETONAT ING CORD,

SENSITIVITY: MOST SENSITIVE
OF THE PRIMARY MILITARY EX-
PLOS IYESy HOWEVER, WHEN LOAD-
ED N PRIMA CQRO, PETN BE-
COMES INSENSITIYE TO HEAT,

vV -3

S-S
L

SHOCK FRICTION AND MUST BE
DETONATED BY BLASTING CAP.

STABILITYs IN STORAGE, GDOD,
IT IS STORED WET WHEN N BULK.
NON-HYGROSCOPIC.

STATE: FINE CRYSTALLINE OR
GRANULAR POWOER.

TOXICITY: SMALL DOSES E|ITHER
ABSORBED THROUGH THE SKIN OR
INHALED MAY CAUSE A DECREASE
IN BLOOD PRESSURE; LARGER
QOSES CAUSE EIFF15ULT? IN
BREATHING AND CONVULS IDONS.

USE: IN QETONATING CORD, AND
A5 A BOQSTER AMND DETONATOR IN
BASE CHARGES.

RDX
CYCLONITE)

COLOR: WHITE

COMPOSITIONY CYCLOTRIMET-
HYLENKETR [N | TRAM INE

'DETONAT | NG, TEMP 1
MATELY 455YF {2350¢)

LOADING: ALwaYS USED IN U. 5.
DRONANCE WITH & DESENSITIZER,
IN EXPLOSIVES SUCH AS HBX, THE
ROX 1S CAST WITH TNT.

MELTING POINT: 196°F ({z2020c)
RELATIVE EFFECT: 1.60

ROD: 27,000 FPS AT A DENSITY
OF 1.6 GRAMS PER MILLILITER.

SENSITIVITY: SENSITIVITY LIE
L1ES ABCUT HALF -wAY BETWEEN
TETRYL AND PETH. SENSITIVITY
IS APFREC IABLY REDUCED BY AD-
CITION OF WAX.

STABILITY: IN STORAGE, VERY
GODD, NON-HYGROSCOPILC, AND
NOT ADVERSELY AFFECTED By
MOISTURE.

STATE:

APPROX | -

CRYSTALLINE sSCLID

TOXICITY: NOT MARKEDLY TOX-
IC, AND GENERALLY DCES NOT
CAUSE DERMATITIS. |IF INGEST-
EC, HOWEVER, IT MAY AFFECT
CENTRAL NERYOUS SYSTEM.

REMARKSs MOST POWERFUL OF
ALL MILITARY EXFPLOSIVES DE-
VELOPED BY BRITISH DURING
WORLD WAR ?1. USED PRIMARILY
AS A COMPOMENT OF EXPLOSIVE
MIXTURES.
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TETRYL

COLOR: COLORLESS WHEN FRESH
AND HIGHLY PURIFIED; TURNS
YELLOW WHEN EXPOSED TO LIGHT.
TURNS GRAY WHEN LOADED, DUE
TG THE GRAPHITE WHICH IS USED
A5 A LUBRICANT IN TETRYL .

COMPOSITION: A DERIVATIVE OF
METHYLANILINE, TETRALITE,
TETRYLITE AND PYRONITE.

Ezrunnrruﬁ TEMP: 4530F (2340

L

LOADING: MIXED WITH A LUB-
RICANT, SUCH AS GRAFHITE,
STEARIC ACID, OR MAGNES UM
STEARATE WHILE PRESSED INTO
PELLETS (CAN NOT BE CAST).

MELTING POINT: 2669F (1300C)
anﬁpun SAFE TEMPERATURE:
212%.

RELATIVE EFFECT: 1,28

ROD: 24,600 FPS AT A DENSITY
OF 1.8 GRAMS PER MILLILITER,

SENSITIVITY: SENSITIVITY i8S
INTERMED IATE BETWEEN THT AND
PETN; IT WILL USUALLY DETON-
ATE WHENM SUBJECTED TO BULLET
IMPACT. MAY BE IGNITED BY
SPARK, HOWEVER, |T DOES NOT
EETEHATE FROM THE SPIT OF A
USE .,

STABILITY: NO SERIOUS DECOM-
POS ITION WHEN STORED AT NOR-
MAL TEMFERATURES. SLIGHTLY
HYGROSCOPIC, BURNS READILY.
FIRST MELTS, THEN DECOMPOSES
AND EXPLODES WHEN HEATED.

STATE: FIRELY DIVIDED CRY-
STALLINE POWDER,

TOXICITY: CAUSES GERMATITIS,
D{SCOLORATION OF THE SKIN AND
HAIR, IRRITATION QF THE UPPER
RESP IRATORY TRACT, AND PDS-
SIBELY SYSTEMIC POISOH ING.

USE: BASE CHARGE IN COMFOUND

DETONATORS (CAPS), ALSO USED
AS A BOOSTER.

TETRYTOL

COLOR: YELLOW

COMPOSITION: 7F0¥% TETRYL, I0%
TNT
EEgunnrruﬁ TEMP: 3L50F (179

LOADING: CAST LOADER, DES-
IGHED TO OBTAIN A BOOSTER

COMPARABLE TO TETRYL THAT
COULD BE CAST.

MELT ING POINT:
RELATIVE EFFECT: 1.22

ROO: 231,900 FPS AT A DENSITY
OF !.& GRAMS PER MILLILITER.

SENSITIVITY: LESS SENSITIVE
TO SHOCK THAN TETRYL AND ONLY
?LIEHTLT MORE SENSITIVE THAN
NT .,

STABILITY: IN STQRAGE, GOOD;
SLIGHTLY LESS STABLE THAN
TETRYL AT ELEVATED TEMPER-
ATURES.

STATE: SQLID

TOXICITY: MAY CAUSE DER-
MATITIS, CONSIDERED A POI -
SONOUS EXPLOS!)VYE.

USE: CHARGE DEMOLITION M-l
CHAIN TYPE, CAST SHAPE CHAR-
GES, AS A BODSTER IN CMEM|-
CAL SMELLS.

1690F (760¢)

TNT

COLOR: STRAW YELLOW TQ YEL-
LOW{5SH BROWN.

COMPOS I TI0N:
LUENE .

EE;DHATIHE TEMP: B&90F [LES

TRINITROTD-

LOADING: USUALLY CAST, BUT
MAY BE PRESSED (TAMPED)

MELTING POINT: 1760F (BoOc)
RELATIVE EFFECT: 1.00

ROD: 22,200 FPS AT A DEN-
?4:: OF 1.6 GRAMS PER MI/LLIL-

SENSITIVITY: ONE OF THE
MOST INSENSTIVE HIGH EX-
PLOSIVES, DISTINCTLY MORE
E?:ﬁ#TI?E WHEN DECOMPOSED BY

STABILITY: (N STORAGE, VERY
GOOD AT PRESCRIBED TEMPERA-
TURES. MOWEVER, WHEN STORED
AT ELEVATED TEMPERATURES, TNT
MAY EXUDE AN OILY LIQUID
WHICH 1S INSENSITIVE ALONE,
BUT WHICH WHEN MIXED WITH
WOOD DR COTTON, FORMS A LOW
EXPLOSIVE WHICH 15 EASILY
IGNITED .

STATE: A FLAKED, GRANULAR,
OR CRYSTALLINE MATERJAL.

TOXICITY: HIGHLY POISON-
OuUs. IS EASILY ABSORBED BY

V-5

THE SKEN. TNT DUST ANC Fim.
ES ARE TOXIC wHEN INHALECD.
INGESTION MAY ALS0 CAUSE POI-
SONING, CAUSES LIVER DAM-
AGE AND JAUNDICE WITH FATAL
RESULTS.

USE: 1 LD AND % LB THT
BLOCKS, MK 2 MOD 2 55 LB
CHARGE MY 133 MOD O, DEPTH
CHARGES, MINES, AND ROCKETS.

i
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RE | NFORCED
PRIMACORD CONSISTS OF A PETN
CORE, PROCTECTED BY SIX LAYERS
OF MATERIAL. THE NOMINAL OUT-
S{0E DIAMETER OF THE CORD 15
0.203, THE CORD wEIGHS 18
POUNDS PER 1,000 FEET AND HAS
A TENSILE STRENGTH OF ABOUT
160 POUNOS, THE CORD EXPLODES
WITH ENOUGH FORCE TO DETONATE
ANY STANDARD MILITARY CHARGE
TO WHICH IT I$ PROPERLY CON-
NECTED, THE EXPLOSION TRAVEL
AT APPROXIMATELY 21,000 FEET
PER SECGND.

USE1 DETONATING CORD EX-
PLODES THROUGHOUT ITS ENTIRE
LENGTH, AND T WILL DETONATE
ANY ARRANGEMENT OF CHARGES
PROPERLY CONNECTED TO IT. IT
WILL FUNCTION AFTER 24 HOURS
SUBMERS ION, PROVIDED THE CUT
ENDS HAVE BEEN FROTECTED BY
WAX OR CAP SEALING COMPOUND

DIP

SAFETY: IN COLD WEATHER
UNCOIL WiTH CARE TO AVOID
BREAXK ING POWOER TRAIN, ALL
KINKS AND SHARP BENDS MUST BE
STRAIGHTENED BEFORE FIRING.
USE ONLY SQUARE KNOT OR
E:;EH WHEN TYING ¢NTD TRUNK

L

.

-

A\

ThEAL &TINN

% SPECIFICATIONS

DOD CODE:  Mh56
ﬁEEEHAL STOCK NO: 1375-028-5
METHOD QF PACKING: WOODEN
BOX CONTAINING 8 CANS, EACH
CAN CONTAINING 500 FEET OR A
SPODOL. BOX IS 2.6'X 1,3'X

1.1
TOTAL WEIGHT: 11.7 POUNDS

¥ SPECIFICATIONS

Wirebound Primacord

SAME AS

REINFORCEC FRIMACORD, EXCEPT
THAT THE FOURTH PROTECTIVE
LAYER IS & SPIRAL OF BRONZE
WIRES REPLACING THE LAYER OF
TEXTILE THREADS USED IN REIN-
FORCED PRIMACORD, THE CORD
WE IGHS 35 POUNOS PER 1,000
FEET AND HAS A TENSILE STREN-
GTH OF ABOUT 220 POUNDS, THE
CORD CONTAINS 51X POUNDS OF
PETH PER 1,000 FEET. THE RATE
OF DETOMATION IS 21,000 FPS,

USE: ROUGH US
UNDERWATER AREAS AROUND SHARP
ROCKS, CORAL, OR AREAS WHERE
TIDE AWD CURRENTS ARE STRONG.

SAFETY: SAME AS REIN=
FORCED PRIMACORD.

DOD CODE: MLE7
;E?EHhL STOLK NO: 1375-310-
METHOD OF PACKING: PAPER BOX

CONTAINING ONE SPOOL, 1000
FEET. THE 80X WEIGHS 35 LBS
AND 15 1" X 1* X 1°',

MMM

[ 1
»

¥
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Safety Fuse

THE FUSE |5
A FLEXIBLE CORD ABOUT X' IN
DIAMETER, IT CONSISTS OF A
BLACK POWDER CORE ENCASED |NM
A FIBER WRAPPING WHICH iI%
COVERED WITH A WATERPROOF | NG
MATERJAL {ORANGE -COLORED WAX),
SAFETY FUSE IS SHIPPED IN &
PAPER PACKAGE CONTAINING TWD
50 FOOT LENGTHS OF COILED FUsSE.
EACH CQIL OF FUSE BURNS AT A
FAIRLY UNIFORM RATE, WHICH
VARIES BETWEEN 1& AND L7
SECONDS PER FOOT.

* SPECIFICATIONS

DOD CODE: M&TO

FEEEHAL STOCK NO: 1375-028-
S1h49

METHOD OF PACKING: SAFETY

FUSE 15 SHIPPED IN & WOODENM
BOX 2.6' X 1.8 X 1.4,
TOTAL WEIGHT: 162 POUNDS

USE: SAFETY FUSE PROV-
IDES A BURNING TIME DELAY BE-
FORE IGNITION OF A NON-ELECTR-
IC BLASTING CAP,

SAFETY: DO NOT RELY
UPON VISUAL RECOGNITION OF
THIS FUSE, AS MANY FOREIGN
TIME-FUSES AND DETONAT ING

CORDS RESEMBLE 1T.
USE ONLY A PUSE THAT HAS BREN

POSITIVELY IDENTIFIED, BE-
FORE USING, ALWAYS CUT AND
TIME AT LEAST TWO FEET FROM
THE ROLL TO BE USED, NQ
METHOD OF LIGHTING FUSE
SHOULD BE USED THAT OBSCURES
OR CONCEALS EVIDENCE THAT THE
FUSE HAS BEEN LIGHTED. THE
BURNING SPEED OF FUSE VARJES
DUE TO OIFFERENCES IN TEMP-
ERATURE, ALTITUDE, WEATHER
STORAGE CONDITIONS, CHARACTER
OF TAMPING, AND MISHANDL ING,

FUSE LENGTH CALCULATION

0T LENGTH OF FUSE,

SECONDS) BY 51X, TO DETER-
MINE THE BURNING RATE PER
FODT,

BURN AND TIME A SIX FO-

DIYIDE THAT TIME {IN

DIVIDE DESIRED TIME OF

MOTE: TO CONVERT .1 TO
INCHES, MULTIPLY 12 BY .1.
EXAMPLE: TD OBTAIN A 1o
MINUTE {600 SECOND) FUSE:

(1) BURN & FEET. TIME CON-
SUMED (E.G.) 270 SECONDS.

{2) DIVIDE 270 BY SIX To
OBTAIN THE AVERAGE BURNING
RATE OF 45 SECONDS PER FQOT.

{3) DIVIDE 600 BY 45 ARRIV-

NOTE: THE CONDITIQNS
UNDER WHICH THE ACTUAL FUSE
MAY BE BURNED AND THOSE UN-
DER WHICH THE TEST LENGTH
ARE BURNED MAY DIFFER.
THEREFQORE, DO NOT EXPECT THE
TIMING OF THE FUSE TO BE EX-
EE;E BE SURE TO ALLOW FOR

FUSE (IN SECONDS) BY THE
BURNING RATE (IN SECONDS) TO
ARRIVE AT LENGTH OF SAFETY
FUSE IN FEET AND TENTHS,

ING AT A FUSE LENGTH OF 13.3!
CONVERT .3' TO INCHES BY
HULTIFLEFHE BY 12. ANSWER:
130, 3.&",




Non-:-Electric Blasting Cap

e 23 — THE NON-
f“‘ ELECTRIC BLASTING CAP IS A

" ———— " o e _ CLEAR LACQUERED COPPER OR

# ' o ALUMINUM TUBE CONTAIMNING
THREE SMALL EXPLOSIVE CHAR-
GES IGNITION CHARGE, FRIM-
ING CHARGE, AND BASE CHARGE,
THE CHARGES WH|CH ARE I[N
LAYERS, OMNLY PARTIALLY FILL
THE TUBE. THE REMAINING POR-
TION OF THE TUBE 15 EMPTY, S0
THAT THE BLASTING CAFP CAN BE
FITTED OVER AND CRIMPED TO
TIME FUSE OR A COUPLING BASE.
THE CAP COMTAINS 13.5 GRAINS
oF PETN.

USE : PROVIODES THE DET-
ONMATING IMPULSE REQUIRED TO
EXPLODE DEMOLITIONS.

SAFETY: SEE SECTION
na AF THIS CHAPTER.

# SPECIFICATIONS

DoD CODE: M131

FEDERAL STOCK NO:; 1375-028-
5288

METHOD OF PACKING: NON-ELEC-
TRIC BLASTING CAPS ARE PACKED
IN & WOODEM BOX 1.33' X 1.3%
X 0.75! THERE ARE 5,000 CAPS
IN THE BOX, IN CARTONS OF
1,000 (EACH CARTON CONTAINS
TEN BOXES OF 100 CAPS EACH).

Eleotric Blasting Ca »

THE SPEC-
IAL ELECTRIC BLASTING CAP
CONS ISTS OF A BASE CHARGE OF
PETN (13.5 GRAINS), A PRIMING
CHARGE, A BRIDGE WIRE, AND
TWQ 12 FOOT LEG WIRES.

THE CHARGES AND BRIDGE WIRE

WATERPROOF NG  SULFUR SEAL ARE ALL SEALED INTO END OF A
CUMPOLM COPPER OR ALUMINUM SHELL.

WHEN CURRENT 15 PASSED THROU-
GH THE LEG WIRES, THE BRIOGE
WIRES, STRONGLY HEATED BY THE
CURRENT, IGHITE THE PRIMING
CHARGE, WHICH DETONATES THE

A5 1 |G CHARCE IGNITEON CHARGE PLLHG

i _..-.,..-.;' e,
T .,‘"rlr"

- k: i
h _-'.. _:-|_L__:!'
b [

f-ﬁ{ B

S

g

s o
e T 8 A

/ Tt BASE CHARGE. SPECIAL CAPS
Al CHARGE  TWE FUSE B IDGE WRE LEAD WeRE ARE THE ONLY OMES THAT WwiLL
POSITIVYELY DETONATE ALE PRE -
SENT MILITARY EXPLOSIVES.
% SPECIFICATIONS BOXES CONTAIMING THEEE %nPETE
DOD CODE: MI31 WILL BE MARKED "wWILL DETONA
. _aaf COMPOS ITION CV,
EE?EHHL STOCK NO: 1375-028 L
METHOD OF PACKING: ELECTRIC THIS CHAPTER.
CAPS ARE SHIPPED IM A WOODEN
BOX 1* X 1' X 0.9', WEIGHING
23 POUNDS AND CONTAINING 500
CAPRS.
Vv - 9



Delay Blasating Cap

SPECIAL

DELAY BLASTING CAPS ARE THE
SAME A5 SPECIAL ELECTRIC CAPS

EXCEPT THAT A DELAY |5 (B-
TAINED BY EMBEDDING THE BRI=-
DGE WIRE IN A BURNING CHARGE
INSTEAD OF AN EXPLOSIVE
CHARGE, OR BY INSERTING A
SHORT PIECE OF TIME FUSE BE=-
TWEEN THE BRIDGE WIRE AND
PRIMING CHARGE, SPECIAL DE-
La¥ CAPS ARE ISSUED IN TEN
DIFFERENT DELAY PERIODS.

L 3" -
—

1

Western Union Splice
FOLLOWING ARE THE FOUR

STERPS INVOLVED IN MAKING A
UDT APPROYED WESTERN UNION
SPLICE:

=2

v - 10
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EXPIOSIVE PACE AGES

Ammonium Nitrate

LOWERRIG Ring THE KIT CONSISTS
OF L0 POUNDS AMMON UM HITRATE
CHARGE IN A SEALED METAL CAN,
CONTAINS A BOOSTER OF THNT TO
ENSURE DETONATION. A LOWER-
ING RING |S PROVIDED ON ONE
END FOR ATTACHING A LINE WHEN
LOWER ING THE CHARGE IN A HOLE,

A CAP WELL {UNTHHE&DED]
AND A DETONATING CORD TUNNEL
ARE ATTACHED TO THE SIDE OF
THE CONTAINER TO ACCOMMODATE
EITHER AN ELECTRIC OR A NON-
ELECTRIC CAP,

USE: POST ASSAULT DEM-
OLITION. USED PRINCIPALLY
FOR EARTHMOVING, NOT SUIT-
ABLE AS A CUTTING CHARGE.

SAFETY: OO0 WOT PUNCTURE
THE EQHTAIHER. AS AMMONIUM
NITRATE READILY ABSORBS
MOISTURE .

** SPECIFICATIONS

DO0 CODE: MO3Q
FEEEHnL STOCK NO: 1375-028.
S145

METHOD OF PACKING: ONE PER
WOODEN BOX 1.67' X 0.82' X 0.

4 DETONATING CORD i o gl o

CROSE  SECTION

Bor,
TOTAL WEIGHT: 46 POUNDS
Bangalore
THE KIT

CONSISTS OF 10 BANGALORE
TORPEDOES PACKED IN A WOODEN
BOX. EACH TORPEDO IS A FIVE
FOOT OLIVE DRAB STEEL TUBE.
IT CONTAINS ABOUT 9 POUNDS OF
B0/20 AMATOL. EACH END OF
THE TUBE IS FILLED WITH A BO-
OSTER CHARGE OF CRYSTALLINE
TNT. BOTH ENDS HAVE A& THREA-
DED ACTIVATOR WELL TO PROVIDE
MEANS OF PRIMING WITH & BLAST
ING CAP AND PRIMING ADAPTOR
OR STANDARD DEMOLITION FIRING
DEVICE. TORPEDOES CAN BE
LINKED TOGETHER TO PROVIDE
FOR A CHARGE OF ANY LENGTH
DES IRED.

USE: TO CLEAR PATH
THROUGH MINEFIELDS, BARBED
WIRE OR OTHER LIGHTWE IGHT OB-
STACLES. MAY ALSO BE USED
UNDERWATER TO CLEAR SANDBARS
OR DEAD CORAL,

SAFETY: PRIME ONLY WHEN
LAST TORPEDC IS IN PLACE, BE
SURE TO PUT PROTECTIVE NOSE
CONE ON FIRST TORPEDQ,

* SPECIFICATIONS

00D CODE: MO26

FEDERAL STOCK WO: 1375-028-

5247

METHOD OF PACKING: TEN IN A&

HEBBEH BOX 5.28' X 1.32' X 0.
5 1

TOTAL WEIGHT: - 168 POUNDS.

V=1



15 Ib. Shaped Charge

THE 15 LB

MZA3 SHAPED CHARGE CONSISTS
OF APPROXIMATELY 11.5 POUNDS
OF CAST 50/50 PENTOLITE, OR
9.4 POUNDS OF COMPOSITION B,
WITH & 2.1 POUND 50Q/50 PEN-
TOLITE BOOSTER. IT IS PACKED
IN AN OLIVE DRAB, MOISTURE-
RESISTANT, MOLDED FIBER COM-
TAINER, THE THREADED ACTIV-
ATOR WELL AT THE TOP PERMITS
PRIMING WITH A BLASTING CAP
AND ADAPTOR, OR ANY STANDARD
DEMOLITION FIRING DEVICE.

USE: THE M2A3 CHARGE I35
USED TO BLAST A HOLE IN ARMOR
PLATE OR CONCRETE, SO THAT A
MORE POWERFUL EXPLOSIVE CAM BE
PLACED IN THE HOLE,

SAFETY: PERSONMEL MUST
TAKE COVER AT A DISTANCE OF
HOT LES5S THAM 100 YARDS, WHEN
THE M2A3 |5 DETONATED,

% SPECIFICATIONS

00D CODE: M&2O

FEDERAL STOCK MNO: 1375-529-

7698

METHOD OF PACKING: TWO CHARG-

Es IN A WOODEN BOX 1.1' X 0.9°'
1.7,

TOTAL WEIGHT: 57.8 POUNDS

40 1b.
Shaped Charge

DESCRIPTION: THE DEM-
OLITION CHARGE MY CONSISTS OF
APPROX IMATELY 30 POUNDS OF
50/50 PENTOLITE IN A SHEET
METAL CASE. A DETACHABLE STE
EL PEDESTAL PROVIDES A STAND
OFF AND SUPPORT, THE THREAD-
ED ACTIVATOR WELL AT THE TOF
OF THE CASE PERMITS PRIMING
WITH A BLASTING CAP AND AD-
APTOR, OR ANY STANDARD DEM-
OLITION FIRING DEVICE,

USE: USED AGAINST STEEL
OR CONCRETE TO BLAST A HOLE
INTO WHICH & MORE POWERFUL
CHARGE CAN BE PLACED.

SAFETY: BEFORE DETONA-
TION, PERSOMMEL MUST TAKE
COVER AND REMAIN AT A DIS-
TAWCE OF NOT LESS THAN 100
YARDS, BECAUSE THE METAL LEGS
FLY FROM THE CHARGE WHEMN DET-
OMATED,

% SPECIFICATIONS

DOD CODE: ML21

FEEERAL STOCK NO: 1375-028-
5241

METHOD OF PACKING: OME CHARGE

IN A WOODEN BOX 1.8' X 0.9' X }
1.21,

TOTAL WEIGHT: &5 POUNDS

S A T T P TR T T A R
i




2.5 Pound Blook

DESCRIPTION: 2.5 POUND
BLOCK OF COMPOSITION C-4 PACK
ED INTO A RETANGULAR PLASTIC
CONTAINER WHICH 15 SEALED AT
EACH END BY A PLASTIC PLATE.
EACH END HAS A THREADED BLIND
HOLE TO RECEIVE A BLASTING
CAP WITH A PRIMING ADAPTOR,

USE: AS A GENERAL DEM-
OLITION CHARGE, IMCLUDING
UNDERWATER DEMOLITIONS. VERY
EFFECTIVE AS A CUTTING OR
BREACHING CHARGE .

SAFETY: DO NOT DETONATE
IN CLOSED SPACES. C-4 PRO-
QUCES POISONOUS GASES WHEN IT
EXPLODES .

¥ SPECIFICATIONS

000 CODE: MO38

FEDERAL STOCK WNO: 1375-529.
77058

METHOD OF PACKING: TWENTY-
FOUR CHARGES IN A WOODEN BOX
1.6 X 1.2 X 1.1,

TOTAL WEIGHT: 75 POUNDS

Cable and Chain Cutter

DESCRIPTION: THE CUTTER
IS MADE OF CORROS|ON-RES(S-
TANT SHEET STEEL. IT IS I8-
SUED WITHOUT EXPLOSIVE AND
MUST BE LOADED [N THE FIELD
WITH 1,25 POUNDS OF PLASTIC
EXPLOSIVE. THE UNLOADED CUT-
TER WEIGHS ABOUT 2.5 POUNDS.

USE: TO CUT CABLE, CHAIN,

OR ROD. CABLE UP TO TwO
INCHES IN DIAMETER AND CHAIN
WP TO 1.5 INCHES CAN BE CUT
WITH THIS CUTTER. IT WILL
WITHSTAND DEPTHS OF WATER UP
TO 20 FEET.

SAFETY: NEVER FORCE A
CAP INTO ACTIVATOR WELL,
TAKE CARE NOT TO EXERT PRES-
SURE ON THE CAP WHEN TIGHT-
ENING THE PRIMING ADAPTOR.

SECTION VIEW OF Mo # SPECIFICATIONS

DoD conE: M4AB6

FEDERAL STOCK NO: 1375-091-
a103

METHOD OF PACKING: TWENTY-
FIVE IN A WOODEN BOX L.G7!

X 1.6' X 0.9',

TOTAL WEIGHT: 125 POUNDS

v - 13



55 1b.
Demolition
Charge

¥ SPECIFICATIONS

DOD CODE: MOLD

FEDEHAL sTOCK HO: 1375-038-
632

METHOD OF PACKING: OME PER
BOX 1' X 1+ X 1.3°r,

TOTAL WEIGHT: 61 POUNDS

Cable Cutter

DESCRIPTION: CONSISTS
OF TWO MAIN SECTIONS: THE
HOUS ING AND THE CONTAINER.
THE HOUSING IS MADE OF HARD-
WOOD OR PLASTIC WHICH IS
DRILLED AND THREADED TO RE-
CEIVE PRIMING ADAPTOR OR
STANDARD FIRING DEVICE, THE
CONTA INER IS5 MADE OF BRASS
AND HAS AN BO DEGREE COPPER
Wyl LINER IN ITS LOWER END,
THE CUTTER COMES LOADED WITH
Ig POUND COMPOSITION B WITH
& SMALL TETRYL BOOSTER IT
WILL CUT ONE INCH DIAMETER
STEEL CABLE UNDER 15 FEET OF
WATER.,

USE: CABLE CUTTING LIP
TO ONE INCH,

SAFETY: HANDLE CARE-
FULLY TO AVOID DAMAGE OR DEF-
ORMAT ION OF CUTTER JAWS OR
SPR ING.

* SPECIFICATIONS

0oD CODE: X2Lg
FEEEHnL STOCK WO: 1375-6639-

75

METHOD OF PACKING: TWENTY IN
4 WOODEN BOX 3' X 1.8' X 1'.0¢
TOTAL WEIGHT: 37 POUNDS




Flexible Linear
Demolition
Charge

DESCRIPTION: THE MK
8 MOD 2 FLEXIBLE LIMNEAR TYPE
DEMOL I TION CHARGE CONSISTS
OF A 25 FODT LENGTH OF TwD
INCH DIAMETER RUBBER HOSE,
WITH &4 MAIN CHARGE OF 50
POUNDS OF 70/30 COMPOSITION
A=3 AND ALUMINUM POWDER.
THE CHARGE CONTAINS A MK B
MOD O BOOSTER IN THE FEMALE
END, AND A MK 12 MOD © BOOS-
TER IN THE MALE END. EACH
BOOSTER CONTAINS 76 TO 79
GRAMS OF GRANULATED TNT.
THE MK B8 MOD O BOOSTER CON-
TAINS AN ACTIVATOR WELL.
USE: CLEARING CHANMNELS
THROUGH SANDBARS AND CORAL
REEFS. CAN ALS50 BE LASHED
TO OR WRAPPED AROUND IRREG-
ULARLY SHAPED OBSTACLES.
SAFETY: HANDLE CARE-
FULLY TO PREVENT DAMAGE TO
BOOSTERS, COUPLINGS, AND
FITTINGS.

MALE fuuw;giz:;ﬁf: .
" .4 .\-I

o
R T AN gl f'i Iy
HIMEG ey £ T

I il
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s . \ - "
r, - - Wi I 5
2D, 50 i
;{{#f

n_“_m!f W TLLAT iR, TP e
FEETING
MALE

A FLan T SLEEWE \

FIRimG FITTING
FEMALE

# SPECIFICATIONS

D00 CODE: MOk?

EEDEHAL STOCK WO: 1375-6203-
09

METHOD OF PACKING: THREE 25
FOOT LENGTHS IN A BUNDLE 25
X 0.4 X 0.h,

TOTAL WEIGHT: 150 POUNDS

THNT

Half- Pound
Block

THE CHAR-
GE CONSISTS OF A 5 POUND
BLOCK OF COMPRESSED TNT EN-
CLOSED IN A YELLOW, WATER-
RESISTANT FIBERBOARD CON-
TAIMER HAVING METAL END CLO=
SURES., AN ACTIYVATOR WELL,

One
Pound Block

DESCRIPTION: THE ONE

POUND TNT BLOCK CONSISTS OF TwO

iy POUND BLOCKS ENCLOSED IN AN
OLIVE DRAB, WATER-RESISTANT,
F IBERBOARD CONTAINER, WHICH
HAS METAL END CLOSURES. ONE
END |5 PROVIDED WITH & THREAD-
ED ACTIVATOR WELL. THE FIBER-
BOARD CONTAINER CAM BE CUT TO
PROVIDE TwWO %5 POUND UNCOVERED
BLOCKS, EACH WITH AN ACTIVATOR
WELL.

USE: USED EITHER AS A
MAIN CHARGE FOR SMALL DEMOLI-
TION QOPERATIONS, OR AS A
BOOSTER CHARGE FOR A MAJOR
DEMOL ITION OPERATION. MAY BE
USED UNDERWATER.

SAFETY: WHEN USING, TAKE
ADEQUATE COVER, AS METAL'ENDS
FLY WHEN FIRED.

WHICH IS NOT THREADED, EX-
TENDS ABOUT 2 - 7/B INCHES
IMTO ONE END OF THE BLOCK,

USE: MAIN CHARGE FOR A
SHMALL DEMOLITION OPERATION
OR AS A BOOSTER CHARGE FOR
A MAJOR DEMOLITION OPERATION

MAY BE USED UMDERWATER,

SAFETY: SEE "TNT" SEC-
TION « TAKE ADEQUATE COV-
ER, METAL ENDS WILL FLY
WHEN FIRED.

* SPECIFICATIONS

DOD CODE: M 031

FEDERAL STOCK NO: 1375-529-
7706

METHOD OF PACKING: HALF-LAB

BLOCKS ARE PACKED IN WOODEN

BoX 0.83' % 0.B3* , 100 TO A

?3¥AL WEIGHT: &3 POUNDS

THRETADED

WELL

s SPECIFICATIONS
0oD CODE: MO32
;%gEHAL STOCK NO: 1375-529.
METHOD OF PACKING: POUND BLO-
CKS ARE PACKED IN A WOODEW BOX

1.67' X 0.83" X 0.B3', G0 TO A
BOX '

TOTAL WEIGHT: &3 POUNDS

v - 15



Mk 133
Demolition Charge

DESCRIPTION: THE MK
133 MOD O DEMOLITION CHARGE
ASSEMBLY CONSISTS OF A MK 2
MOD O HAVERSACK WITH AN EX-
PLOSIVE COMPONENT OF & MK 23
MOD 1 DEMOLITION CHAIN.

USE: GEMERAL PURPOSE
DEMOLITION, IMCLUD ING UNDER-
WATER OPERATIONS. THE ASSEM
BELY CAN ALSD SERVE AS A
SOURCE OF EIGHT INDIVIDUAL
2 - % POUND CHARGES,

* SPECIFICATIONS

DOD CODE: M79]

FEDERAL STOCK NO: 1375-091-
o167

METHOD OF PACKING: TW{ ASSEM-

BLIES ARE PACKED IN A WOODEN
BOX 2.2' X 1.3' X 0.7'.
TOTAL WE |GHT: &5 POUNDS

e

MkI135
Demolition Charge

DESCRIPTION: THE MK
135 CONSISTS OF A HAVERSACK
PACKED WITH 10 INDIViOUAL
MK 20 MOD O DEMOLITION CHAR-
GES. THE MM 20 IS COMPOSEQ
OF A TWO POUND BLOCK OF
COMPOS ITI1ON C=3, CONTAINED
IN A CANVAS BAG. THE BOOST-
ER AND EXPLOSIVE LEAD ARE
MADE OF 11 FEET OF REIN-
FORCED PRIMACORD. FIVE FEET
OF DETONATING GORD ACT AS A
BOOSTER, AND THE REMAINING
S1X FEET EXTEND FROM THE
BLOCK TO FORM AN EXPLOS IVE
LEAD,

USE: GENERAL DEMOLI-
TION OPERATIONS, INCLUDING
UNDERWATER OPERAT JONS.

SAFETY: PROTECT FROM
HIGH TEMPERATURES AND SEVERE
DROPS AND JOLTS. THE CHARGE
PRODUCES POISONOUS GASES
WHEN IT EXPLODES,

¥ SPECIFICATIONS

DOD CODE: M792
FEDERAL STOCK NO:
0170

METHOD OF PACK |NG:
BLIES ARE PACKED IN
BOX 2.7 X 1,31
TOTAL WE IGHT :

1375-093-

TWO ASSEM-
A WOODEN

X 0.7'.
&7 POUNDS

FRONT FLap—

DETOMATING CORD cEAD
T
*RECRIRING WEBBiNG

C HAVEHSADH MK ) MOD 1

FLOTATIOM B ADDER
POCRET |

LAY 00K

FLNF

e """-,y.r’nr
o«

P e TLACK
FLAP

SN HOOK Al b A FRE LA
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V - 16

W 30 WD D)



CHAEANRGE IDSTIMAETICON
and PLACERDMENT

plosive you arTe luiqltn &ﬂ. um'“:f-.'::ﬂh-"i ﬁ.
or two steps involved in determining sxactly how mach
sxploaive you will swed for a particulsr jcb:

(1) Apply tha spproprists form:la to determina
the necessary asount of TNT,

{Z) If vaing an sxploaive othar than THT, spply
the appropriste relative effectivenass factor to your
anewar to datermina tha sacessary amount of your
particular sxplosivs.

Tha naxt¢ few paragraphs present tha most common-
ly used formulss, and the final paragraph in chis
aaction shows how to use relative effsctivensas,

GUTTING STRUCTURAL STEERL:
Earmula €0 cut structural stesl:
P=1/2 A, vhaca
Pepounds of THT nacessary, and
Astha croas-sectional ires to ba

Use the following

cut {in square

iaches).
EUTTING TIMBEN: Traas, as wvall a3 woodsn poeta,
beamp, ote., can be cut sithar with ap untamped , ax-

tarnsl chargs, or 4 tampad, internal charga. Whila
tha formar can bs placad much more #a0ily and rapidly
than the lattear, an internal charge will produce the
#4ng Tasults, with mxch less explosive. The Formalas
are ay fallows:
(1} Uneswped. extsrnal chergs:
P=
40, whars
Pepounds of TNT requirad, end
Dudismacar of cha timber in iaches
NOIE: For tisber having dismacers largas ehan 28
inchas, increase P by k. When dismster sxcasds 36
inchas {"Bes Balow)
(2) hg:l, intarnal chacge:

!-
¥ 'lﬂ'ii'l"l
Fepounds of THT or plascic redquived, and
D=dismptar, or lsast ccoss=sacticoal dimension at the
point whare the explosive was placed {in inches).

FOLLING TREH TC CREATE AN OBTACLE: Ths follow-
ing formuls spplies whan waing an untamped, sxternal
charge o fell & cres but laave it atcached to 1its
ACumpk

PeDl

E. vhara
Fepounds of TWT requirsd, and
D=dismptar of the tres in inchas.
NOTE: Tor tress having diaseters graitar than 25
inches, fncraaps F h:ruL

"cutting with sxploaivas 1a not raliablae
utless sxcasdive amouncy of rxplogiva
LEA awad,

“
>~ K

BREACHING WALLE: Uaw tha following formuls to
breach walls of concrats, migcnry, Yock, or similar
mAtarial i

P=BYKC, whara

P=pcunds of TNT required

E=brasaching rediue, in fest

Esmatarial factor

C=tamping factor

ROTES:

1. " For breaching walls one foot In thickness apd
over, incrudes the tocal celculation by M%,

2. Por charges updar 1% pounde, add 10%,

DRULISHING WALld: To demolish & wall with
axternal chargas, calculats tha breaching chargs
nacessary, 4y sxplained in che above paragraph, and
than decermine the ousber of charges required by
using tha following formula:

ZR whara
Nemumbar of charges
Eebresaching radfus in faat

FIREEURE CHABGE POR BAIDGE STRINGEAF:
When using s tampad prassurs charge on bridgs
stringecs use the following formuli to calculace
the amount of axplosiva NECAABALY ;

F3IA"-T, whers
Pupounds of tamped THT required for gach stringer.
R=haight of stringer{includiog thicknaas of roadway)
in feac, and
Tuthickness of stringar in fast.
NOTEI Incresse P by 1/3 if charga 15 uatampad,

RELATIVE EFFECTIVENEES OUNVERETON: If you
know how much THT 13 necessary for & Job, #nd you
wint to find out how much of & gubatiturs dxplogive
is necessaty to do tha sama Job, ume thy following
Eormula §

SP=2T

BE, whars
SP=pounds of substituts xploaive
Pl=pounds of THT eequired
RE=relacive affsctivenss of substituts axploaive
Following i a liat of commomly used axploaive, and
atheir Belative EFfectivenssn e an axternal charge

(TNT = 1.00) and valoctity of detonation {foat - wac.):

AMATOL 1.20 14,800 fpa
AMMONTUM AITRATE 0,42 3,600 Ipa
RLACK MONDER 0.53 1,300 fps
COMPOSITION A=) 1.35 26,900 fps
COMPORITION 3 1.3% 25,500 fpa
COMPMMITION 0-32 1.26 23,000 fpa
COMPORITION Caf 1.2 26,500 fpae
X -1 1,58 in air 24,300 fpa
1.88 in witer
EBX - 3 1.48 in afr 24,300 fpa
1,68 in watar
FERTOLITE 50/50 1,26 24,600 fpa
PFETN 0,43 26,000 fps
ROx 1.80 27,400 fpa
TETETL 1.20 24,800 fpe
TRINITOL 75/2% 1.21 23,500 fps
™T 1.00 21,500 fps
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COR A X
BILAST ING

AELECTING TYPE OF EXFLOBIVE:

Explosives with low detonatlon valocities, such
as ammonium nitrate, are the best exploslves to uee
against coral when powder points are not used. THNT,
Tetrytol, and alastic axplosive, however, have all
been usod with success, Powdor points ordinarly
are lpaded with plastlc explesive, Nitramon, or
hiasting golatin.,

PLACING CHARGLE OMN CGORAL HEADS:

In otder 1o koep packs of demolition chargas in
pogiilon about aither type of ceral head, they should
Isr saddled togethar by thair haversack straps. Papks
snould be secured 50 that the detenating cord will be
moved agalrst the coral by wave action as little as
possible. The sharp edoes in coral growths can cut
Gomonating cord as would a knlie.

If the detonating cord leads are not long endugh
to be tied together, additional detenating cord showld
be placed in one of the packs befare it 18 placed in
the water. A float should be connectad to the deton-
ating cord lead &f thig pack g0 that the pack can ke
identified,

MUDSHROOM-TOP HEADS:
The simplest method of clearlng a mushroom

ghapad coral growth 1= to break the stem and let tha
heaad fall to the bottom. Let one pack of demolition
charges hang down near the atem and place at least
one pack on top of the haad, Flace the other packs
about the adges of the head. This typs of loading
will crumble the whala head when it i3 exploded .

SOLID-CORAL HEADS:

Place most of the packs on top of the head to
force it down, Suspend a few packs around the side
of the head.

PLACING CHARGES FOR CHANNEL BLASTING IN CORAL:

Five typas of explosiva charges arée commonly
used to blast channels in ¢oral growthe, Thase are:

(1] Exploszive charges placed in powder points.

{2) Bangalore torpadoas,

(3] Explosive hose.

[4) Explosiva charges placed in & checkerboard
pattern.

(5] Explosiva charges placed in a heavily load-
ed center pattem.

POWDER PQINTS:

Coral may be blasted with explogive charges
droppad into powder polnts. They are usad in place
of drilled boreholes for coral, because coral particles
clog a drill, Powdear-point blasting requires less
explasive par cuble foot of coral than any other type
of blasting, Except during Assault oparations, it i3
uswally the most practical type of coral channal
blasting.

CRATER WIOTH W FLET
3 .

BANGALORE TORP E

Bangalore torpadose may be

R LA - . P - PO N O AN N - N S S M L D '_j L
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Ve used, aithar singly or in bhundles,
to biast channels in coral. Bundles
of torpadoss can be prapared In ad-

vance and elther camried by hand

l
5

-

Comparalive Dapth wnd Width of Cuts Mody in Qoral by Benpalare Torpadons.

CRATER WEOTH @ FEET
F g .

or floated into positien, A bundle
of az mapny &z fine lines of torped=-
- pep can be carried by a column of
men with ease if each man has anly
a 3 or 4 foot langth to suppart.
When a bundle 1g floated, it
ig laghad te light wood spreaders
and entugh busyvancy for a 9=Jine
bundle, When a bundls is in posi-

tion over the coral, it 18 cut loose
from the float.

LINER-TYPE CHARGE:

Linaar=type charges may be
used either singly or in bundles to
blast channals in ¢oral. When

Camporolive Dapth ond Width of Cors Mads in Corad by Damadilian Chavgs Mk 8.

desired, several lengths may he
connoected to blast a long channel,

vV - 22
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Chacksrboard-pattarn chansel blasting s used
to creats 3 ghallow chamnal of uniform depth. The
charges ate spiced uniformly about 3 or & feat apare.
If the charges ara pick charges, they are than tied
together by their datooacing cord leada into linas
parpandicular to the beach. IE tha detonating cord
laads ars too short to by tied togethar, they can by
tigd to detonating cord erunk lines, which sbould ba
parpandicular to tha beach. The wurd doss oot mova
packs connected In lines perpandicular co the besagh
ag much e {t movea packs commected in lines parallal
ce the badch.

CAUTION: Do not place packs in crevicas thac
Yy ba prajamt. In moat capas, & pack placed ina
eravica tossas litge cordl boulders inte the botkom
of tha channal.

BEAVILY LOADED CENTER PATTERN:

This pattarn is ussd more often thin the check-
arbosrd pattarn, It prodocss » channal with gmtly
sloping aides sbout 30 fant wide, with = ceantsr that
is sbout & feat dsapar than tha criginal floor. The
charggs arq lnid snd tisd in chras lines pacpamdicu-~
lar to the bemch, Tha centarline chacvgee wre 3 Faat
apart; the chargas Iin the two outar linas ara 3 ko
5 feat apart. BEach cuter ling 1s abour 10 fesat from
tha centerline. If the charges era pack charcges,
they arTe connacted to thies Jeconuting cord crunk
lings with oy oumber of jumpars batwesn the lines.

DETERONING AMOWT OF EXMLOSIVE:

Undervater mushroom = top hsada require abouk
5 pounds of TNT, or & pounds of sithar tatrytol or
C=3, par cuble foot of cornl, Underwstar solid corcal
hends requits mors axplosive than this. The illustra-
tlons show graphically the caaults cbtained in tast
chanial blasting with various atendard dsmalitfon
chargas. The figurss can ba used sy guider to cthe
quanticy of sxplogive oasded whan 3 chammal is
blagktad,

A ¢oral ohetacle sbova witer requires about
theas times wa much untamped sxplosive as che sang
abatacle undarwitar. If the charge 1s well tanped,
only about twica ad such axploaive is needed. 14
the charge is placed {n 2 blockholy and choroughly
tawpad, the samg smount of explosive i cvesd 4y un-
derwatar.

:
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Compavaiivi Volome of Cornl Boamrgyd
i 30-Foand Pachi of Faptic Frpdsnvi.
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EFFECTS O EX

Since extremely low teamperatures cause changes
in various articlae, it is important to forgee these
changae and handle them proparly.

B!

C-3: Becomes lumpy and difficult to mold at
30°F. Lozas much of its plasticity after 48 hours
at 15°F,

C-4 and TNT:; Parform normally at low temper-
Atures .

Primacord; Becomes brittle below 0°F.
Explosive Matarials:

Electric Firing Cabla; Rubber lnsulation becomes
brittle, more easily eut, and more difficult to splice,
at low temperaturas.

Friction Tape; -Loses its adheasive guality baelow
35%F. Back up tape with marlin or copper wire .

Fuse Lightar; The pin breaks and jams at low
temperaturas .

"Galvanometer: Silver chloride cell may by rend-
sred useless by extreme cold. Keep next to body.

Hell Boxy May be rendered uealess by extremea
cold, Keep next to body.

Non-Elactric Caps: Often misfire below 15°F.

Safaty Fuse: Is randered brittls by cold, and is
aasily broken., Measure fues while it 15 warm, and
keep 1t a8 warm as poesible. Use clectric firing
whenever possible,

EFFECTS OF EXPLOSIVES ON ICE:

Although data on lce damalitlon i3 conflicting,
the fellowing information can be used for general
guldelines when beginning an ice demolition tazk:

Surfsce blasting iz rolatively ineffective

COLD WEATHER DEMOLITION

Under=ice blasting is eight times mora effective
than suriace blasting, and it produces much less fly-
ing ice. To place packs under the ice, bore a hole in
the ice, or work in from tha adge of & floa, Place in-
flated floatation bladdars in the packs to keep them
against the under-side of the lce. After s shot, wait
30 to B0 minutas to allow fissures ta form.

Pollewing is a list of axplosives and rtheir effsct
on locea;

Bangalore Torpedoes: Raelatively ineffacrive,

C=4 and TNT: Most affective.

Shaped Charges: Usually effective.

The M3 makes a hole 10" deap with 3' diameater
at the surface and B" diametar 3° down in Parmafrost,
and makes a usable hole up to 8' deep in winter ice,

Tha M2A2 makez & hola as deep as the M3, but
with a diameter of only 5" at the top. A second shaped
charge fired in the same hole is relatively ineffective.

CHANNEL BLASTING:

To make a channel 3' wide in ice 6" thick
{or less);

Dig or blast holas 1-2' deep, 4' apart in the
direction of and for the length of tha desired channal,

Then place 2-1/7 pounds of C-4 or HEX in sach
hole, and detonate.

For a wider channel, make two lanes of explo-
Eives, 5' apart,

FREE CEEQ F:
First select tha point of maximum pressure an the
ship. From this point, move out 10" from tha hull,
Then dig a hole Z-3"' deap. Place 2-5 pounds of
=4 ar TNT in the hole, Cover with canvas {to minim-
ize danger from flying ice} and datanate.

ADWANCE DEMOLITIONS

Charges constructed Cnploying
sdvanced techniques generally produce more positive
resulte, while using less axplosives than raguired by
conventional or standard formulas. Disadvantages of
advanced technique charges are that they are usually
require meore time to construct, and once constnicted
they are usually more fragile than conventional
charas, Following are rulce of thumb for varlous
charges and the targeis thay are designed to destroy.

SADDLE CHARGE: This charga can be used to
cut mild steel cylindrical targets up to sight inches
inn diameter. Dimensicng are as follews: The short
basa of the charge 15 equal to one-half the clreumfar-
ence of the targat, Thicknezs of the charge 18 1/3
bleck of C3 or C4 for targots up to six inches in dia-
meter. Use one-half block thickness for targets from
5ix to eight inches in diameter. Abeove Charge. Prime
the charge from the apex of the triangle, and the target
16 cut at & paint directly under the short base by cross~-
fracture, Nelther the Saddle nor Diamond will procduce
reliable resulis against non-solid targets, such as
gun barrals, These charges benefit from prepackaging
or wrapping, providinog that no more than one thickness
of the wrapping material is betwesn the charge and the
targot to be cut. Heavy wrapping paper or aluminum
foal are excecllent, and parachute eloth may be used if
nothing else |s available.
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DIAMOND CHARGE: This charge can be used to
cut hird or alloy sceal cylindrical targete of any
sipe that would concelvebly be socountersd, Ik hag
raliably bean upad, for instance, againat & destoyar
propallar shife of 17 ioch diamster. Dimimaions acs
an followa: Tha long axie of the Dlamond chargs
hould Just touch on tha far side, Tha short axis
in squal to ong-half the clircusference. Thickneasas
of the charge is 1/3 chickness of 2 block of C3 or
G4, To prisa the chacge. both points of the short
axis must be primed for simultansous detomacion,
Thin can ba sccomplinhed alectrically or by use of
equal langthes of detohaticog cord, with & cap crimpad
on the eod thet Ls Insdrted into tha charge. As
detonation 1 inicinted in sach point of tha Dismond
and moves koward the center. ths datondting wivas
magt at the exact centar of the chirge, ire daflece-
ol dowmeird, dnd cut the shaft clsanly it that point.
Tha Diamood charge Li mora Cime-conduming to con=
struct, sod requires both more cars and mors satarials
te prime. Teanaferring the charge dimensicns ko a
tamplate of cardboard (or sven clath) permits rela-
tively sapy charge comstruction, (Working dirsctly
oti the cargst Is axtremaly difficulec). The complated
wrapped charge is then transferred to the target and
tapad or tipd in plece, snsuriog that mexisus closs
contact in achfieved. The tesplate technigus should
ba usad for both the Baddle and Diamond chirgss.

RIEBON CHARGE: To cut flat or non-cylindrical
steel targets., tha Ribbon chirgs producas excallsnt
ragpults at 4 coniidecable savings in axplosiva. Di-
mansicne are as followa: Tha thickoeas of the chargae
is squal to the thickness of the karget to be cuk,
(HOTE: MNEVER construct & charge lews than §" thick).
Width of the Ribbon is agqual ko btwice the thickness
of the target. Length of ths cherga {n egual to the
lamgth of tha dasired cut. Prime from an end, and
for relatively thin charges, build up the end to ba
primad. Bulld up corners If the charge 1n designmd
ko cut & carget such ag at I-beam. Temping iz un-
oacassary with the Ribbon charge. A frame can ka
coogtructed cut of stiff ceardboard or plywood to
Eive rigldity to tha charge and to facilitate hand-
ling, carrying and smplacing it. Tha Ribbon charga
ig sffective only sguingt targets up Eo bwo Inchas
thick, which affactively cccoumke for tha grast mé-
Jority of flat steal targets likaly to ba sncountarsd.

EAR-MWUFF CHARGE: Within its limitaticns (which
ara quite restrictiva) the Bar-Muff chargs offara
drapatic savings in sxplosives for destraying rein-
Eorced concrate targets. The rule of thumk for cop=
skruction is ag Follows: PFor sach foot of targat
thicknass (up to & maximum of four Ffesk)] use ons
poutid of C4; for friactioma of & foor, go to the next
highar pound. Divide the total smount of 04 axackly
in helf, placing one half of tha chargs on sach aids
cf the target, diamstricelly apposite sach athar.
(Thia brings up one limitatiom; tha requirsmemt to
have two sides of the torvgat acceasibla). TFriowm the
two chargee to detotmts sxectly simultanscusly, mnd
the target will be dastroyed as tha shock saves mant
in tha centat of the target and, 1f affect, chuse 1t
to virtually sxplode from within, This charge is
affactive and reliable only against targets that ars
approximately square, snd not much more than four
faat suire.
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IMPROWVISED

DEMOIL.I'TMIONS

IMPROVISED TIME FUZE

Goil equal parts of potassium chlorate and sugar
inwater, Dip cotton string in the solution, and let
dry. Burning rate ls approximately 60 seconds per
inch.

IMPRCOVISCD) GLASTING CAP

soal off one and of copper tubing or pipe. Pour in
teteyl (finely ground){a). Fix carbon or lead from a
pencil between two wires {B) and insert inte tubing.
seal off other ¢nd and detonate electrically.

IMPROVISED BLACK POWDER

Mix 3 parts charccal powder, 10 parts sulphur
and 25 parts perchlorate {potassium nitrate). Wet,
and let stand, When almost dey, granulate by forcing
threughk a plece of fly screen. Spread thinly and allow
ke dry.

IMPROVISED HIGH EXPLOSIVE

Mlx 3 parts potassium chlerate and 1 part gran-
ulatne sugar. Confine in any container, and prime
with timo fuze,

IMPROVISED THERMITE
(1) Combire 1 part aluminum powder, 3 parts
potassium chlorate, and 1 part sugar or

(2) Combine 1 part ferric oxide and 1 part
aluminum powder,
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FROVIS CRATE
Matarials: 25 lbs Amonimum Nitrate fertilizer in
pellet form. 1 Quart any type motor oll .
Procedure:; Pour pellats in hole, add motor oil.
Prima with a ona=pound block TNT,

IMPROVISED SHAPED CHARGEE

Material; Plastic Explosive, and any cylindrical
contalner.

Procedura; Pack plastic explesive inte contalner
so that the cone is approximately as deap as 1/2 its
diameter, and the standoff is approaxdmately 1/2 its
diameter.

C-4 AND VASELINE
Combined in the propar mixture, it can be made
to stick to almest anything.

NOTES
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FIRST AID

The four 1ifg-gever steps for che traatment of
ull injuries and wounde are:

STOP THE BLEEDING Apply prawsure di-

ractly Eo bleerding point with caspualey's own firee

ait dressing at prassurs point batwesn wournd and heastrt
{ane figure). Elwvats voundad part 1f prassurs doss
not atop bleading {caution: splint suspected frac-
torss bafore elavating). If pressurs and elsvatinon

do ant wtop bleeding, or if blred is spurcing from
would, Apply tourniquet batwasn wound and haavt,
Tighten trumiquet just enough En stop blesding; bind
atick used En bightan tourniquet to limb ko kesp tour-
nigust from unwinding. A tourniquet should be leon-
aned only by competent medical parsonnal, 1f preesnt.
Laave trurniguet 4xposdd if cisunley hap not bgen
clearly marked Eo Indicate that a tourniquet has besn
appliad.

CLEAR THE AIRWAY Fosition casuslty in

ehin up poeitiom with head tilted back. Clesr tha

mauch and theoat of forelgn mattar, IFf cagpumley 1
having trouble bresthing., start mouth-to-mouth re-

mpciteation immadiately.

- MTE: Tor the latest informatiom on BASIC LIFE

. PPPORT {emargancy firat aid procaduran consisting
' of racognition of raspiratery and cardiac arvest

" and tha propar application of tha ABC's of cacdia-
!'julnnnlry rasuscication = CPR) review the Ameritan.
“Lgd Cress Btandard Firse Ald Handbook and Amarica
“Heart Association pamphlacs.

k
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FROTECT THE WOLND Do mok Ery ko clamn
wound., Cover 1t wicth casualty's own First aid
desgeing. Wrap tails of dressing around it to exert
avVEn praasurs ovar gntirg surfice and covar sdgas
to kmap out dire.

PREVENT OR TREAT SHOCK Shock 1a

a conditinn of great weskness of the body and can
Taault Iin death. Any injury, sichesr with or without
bleading, can causs shock. A parson in vhook may
tramble dnd dppsar nervous, may be thirsty, may ba-
comg vatry pale, hava cold, climmy akin, and paas out.
Shock may not appasr for some tima aftar an injory.
Treat for vhock bafors it nocure. Make comfortable,
locsan balt and clothing, handle gently. Fosition
with head and shouldars sbont 18" lovwwer than rest of
body in crder that blood may flow to braio {unless
thecs 1z &4 hand or chest injury); splint fracturss
bafore movingl Ksep warm by wrapping with blankats,
penche, atc., placed undar as wall ap ovar casualiy,
If unconecious, place opn pide or bally with head
turned alightly to oo alde. If conaclous énd no
bally wound raplace loat Eluid by givieg sithar.
witar {to which contents of & salc and soda pack
have bawn sdded) or coffas, tes, cocos, BOUp or
plain watar. MNo alcohol - it is not a stimulant.

Lf victim has baen diving, considar possible need
for immediste cdacomprassion,



ARTIFICIAIL,

RESPIRATION

The mouth=-to-mouth mathod permits mors alr to
entar the capualty's lungs than any othar known man-
ual mathod . It Ls done in the following manner

Place casualty on back Immeadiataly., Da not
wasta time mowving to a bettar place. Loosan cloth-
ing.

Qulckly clear mouth and throat.
food and other obatructiona .

Tilt head back as far as posasible. Tha haad
should be in & "echin-up" or "sniff" position, and the
neck stratched .

Grasp Jaw by placing thumb into corner of mouth.
Lift lower jaw and draw forward. Do not hold or de-
preas tongue,

Pinch nose shut {or seal mouth).
age,

Open your mouth wide, taks & deep breath, and
blow forcafully {(axcept for babias] intc mouth ar nose
untll you sea chest rlse. For babies, covar both
meouth and noee with your mouth, Blow with amall
pulfs of air from your chesks .

Quickly remove your mouth whan chest risss,
Linten far axhalation, Lift Jaw higher if casunlty
makes snoring or gurgling sounda,

Rapeat |ast two steps 12 to 14 times par minute
with an adult {and up to 20 times with a child). Con-
tinue until casuslty begins to breathe normally,

Remove mucus,

Pravant air leak=

CARE of
B EC IFIC
INJURIES

ABDOMINAL

Covar wound and protruding
intastines with maist, sterils drassings, and keap the
drassing molat. Do not try to replace intastines or
bind drassing over protruding intestinas frmly. Giva
nothing to eat or drink., Treat for shock befocs it co-
Curs [casualty on elde; with hesd and shoulders low-

er than reat of body). Evacuate casupltiag with & bel-
ly wound, at the hlghest priority,

BROKEN BACK

Suspact In any back Ilnjury, aspac-
ially if casualty has no fesling in legs or cannct move
lags. The sharp fragments of brokan bone can cut or
demage the spinal cord, and causs permanant paraly-
s,

DCO: Place m low roll, such ag a bath towsl or
¢lothing, under middle of the hack to srch and support
it. If the casualty must be moved, lit him onto litter
or board without bandlng his spine. (It I3 bast to have
at laast four men for this job.] If casualty i3 in face-
down poaition, carry him facs down on & blankest; kesp
body allgnment stralght and natural at all times, and
kasp air passages fraa, Caution casualiy not to mova.

DO N@T: Move casualiy unless absolutsly naces-
sary, raiss hapd (even for drink of water), twist neck
or bmok. of carmry in blanket fsca up,

vl

BROKEN NECK

Extrarisly dangarous|! Bone fra-
gments may cut spinal cord Just as in case of brokan
hack. Keep casualty's head straight and still, with
nack slightly arched. Caution him not to move. Mov-
ing him may cause his death. Flace rolled bath towal
or roll of elothing about same bulk as bath towal under
neck for support and padding. ({Roll should ba thick
anough only to arch neck slightly). Raise shouldars
in order to place rell undar neck - do not bend nack or
hend forward. Do not twlst or ralae head. Place roll
25 that whan casualty is lying flat, the back of his
hekd touches the ground., Tokesp head moticnless after
roll is Ln place, put a larga padded rock ar pack at
sach side of head. If man must be moved, get halp,
Ona paraon ahould support head and kesp it atraight,
while others lift casualty. Transport on hard littar or
board. Never turn ovar a casualty with broken neck|
If a casualty la found with neck in abnormal position.
do not try to straighten head and nack; immobilize
head in pdsition found:.

BURNS

Minor burmns [no bliataring or charming)
of amall skin areas should be coversd with first aid
Packet or other dry sterils dresaing. If no dressing
is available, lsave the burn uncovarad,

Savers burn [blistered or charred, cor covars large
arsa of body): Infection and shock must ba pravented.
Cover burned area with dry, sterils dressing. Do not
touch burm with anything othar than starils dreasing .,

In the caas of mass casualtias, whan sufficisnt atar-
lle dressings are not availsble, cover with clean
sheets, T-shirts, etc. Pad the sterile dressings suf=
ficiently to keep from breaking the blistsrs, Cnly ax
last resort leave uncoversd. Do not: pull clothes

cvar burned areas, iry to remove pleces of cloth stick- |
ing to skin, try to clean bumed area, break burn blig-
tars, or put gresss, vaszaline or cintment on burn,

In chemical bums, fluah with large quantitiea of
watar, and avold strong "neutralizers”.

Prevent shock by placing head and ashoulders
lower than reat of body and by replacing body fluids
and salt. If casualty is conscloun, i not vomiting,
and has no belly wound, give small amounts of cool
or cold water t¢ whiah salt or salt and acda have basn
added. (Add contents of 1 packet of Sodium Shiorids-
8odium Bioarbonate Mixture from first aid pouch to one
cantesnful {1 quart) of water, if available. It not,
diasolve four salt tablets or 1/2 tea-spoontul of loosa
aalt plus two Boadium Bicarbonate tablsts or 174 ten-
spooniul of Baking soda in one quart of water). Give
8 (ew 2ips evary few minutes; increass ameunt unti]
1/3 cantsan cupful is drunk every hour. If casualty
vomits or acts as if he might, do net give any mors
of thia aclution, Do not uss warm water [warm salt
water can gause vomiting),




JCarry an sxtra pair of socks

CHEST

The chest wound iteelf may not
L4 a8 dangercus as the alr which may entar through it
into the chaat cavity and collapse the lungs, Saal
wound and maka alrtight by covering it diractly with
the plastic or metal-foil side of the first aid dressing
wrapper. Apply regular dressing cver foil or plaatic .
Uea additional bandaging material if necegsary (pon-
cho, sheltar-half, ate,) to create enough pressure
over dressing to make wound airtight. Casualty may
be most comfortable in sittlng positlon; if not, hava
him lie on injured zida. Do not place in shock posl-
tion.

CONVULBIONS: (Ses Diving Diseasas and Injur-
ins (Page M)

FEET

Fravention of foot trouble is best first ald
for the feet! Keep clean, dry thoroughly between toes,
use lssusd foot powdar twica daily and change socka
dally. Do not cut a callus or corn. Keep toenalls
clean and shert and cut straight acroas, If blister
davalops wash it and surrounding area with scap and
water; sterilize a neadle by haating it in a flama: opan
the blister by sticking it at tha lower adge with neadle
that has bean sterilized by heating in flame.

A trench foot (or immersion foot) in a serious con-
ditlion which can require amputation of tha fest. It
results from a combination of cold weaathar and wat
socks and boota. It occurs at temperatures above freez
ingg (can ocour at tamparatures as high as 50°07.). It
can be preventad . Avold standing in water, snow or
mud. Whenever possible, exercise fwat and legs anud
move toss and anklss about In boots, Maszsaga fest
for saveral minutes sach day. Clean and dry feet thor-
oughly and put on dry socks at least once daily.
and dry tham by carrying

inside shirt}). Do not svear tight boots, socks or laces .

FROSTRITE

Frostbite is actual freezing of a part of the
body {usually the face,. hands or feat). Thera may ba
no paln, A frostbitten part of the body becomas gray-
ish or white and losas feeling. Use 2 buddy systam
to keep watching one another's face for signes. Frost-
bite occurs quickly in cold weathar, sapecially if
wind 1s blowing. Frevent by wesring warm, looss
clothing and by kaaping dry. Don't ovarhast and per-
spire in cold climates; wear fewer clothes when sxer-
clsing to avold overheating and forming parspiration
which will frasza later on. Dry or change wat cloth-
ing at once, Treat frostbite by removing any clothing
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(boots , gloves, socke) which fits closely over site
of injury; thaw frozen part rapidly by putting it in
warm water, by placing it next to a warm parnt of your
OWn or someone slse's body. or by exposura to warm
alr. Do not rewarm by such measures as walking,
massage, exposure to open fire, cold water scaks or
rubbing with snow. Wrap tha casualty in blankets
and give him warm drinks. After the affacted part has
thawed, wrap it loosely in dry, sterile dressings. If
fsat or legs are frostbitten, do not let casualty walk.
Evacuate him on litter to a medical facility. If hand
or arm L8 frostbitten, put arm in sling.

FOREIGN OBJECTS

FOREIGN BODY IN EAR, NOSE DR THROAT: Never
probe for forelgn object in ear or nose, AR insact in
the aar may be removed by attracting with a flashlight,
or by drowning with water poured into ear. Do not
attempt to flush a forelgn object out of the gar with
watar, if it will swall whan weat, Ramove a foreign
object from the nose by blowing. Coughing will fra-
guently dislodge a forelgn cbject from the throat, 1If
this fails, strike & sharp blew between the victims
shoulderblades. As a final sclution, if the cbject can
be reached, try to remove it with the fingers; but be
garaful . Do not push it deapar down the throat|

POREIGN BODY IN THE EYE: Do not rub aye.,
Tears will frequently flush ocut particle. If not, pull
evalld up or down, or sttampt to remove with molst,
clean comer of hankerchlef. If unsuccessful, or if
the forelgn body is made of glass or matal, blindfold
both ayves and avacuata patiant 1o madical installa-
tion.

FRACTURES

Bigns of broken bone:; tandarnass
ovar lnjury with pain on movemant; inability to move
injured part; unnatural shape; swalling and discolora-
tion of skin. All thage signs may or may not be pra-
sent with fractures. If not sure, give casualty bens-
fit of doubt and treat as a fractura, Handle with carel
Pravant shock and further Injury. Broken ands of bona
can cut nerves, blood vessels, etc. Do not move un-
lens necessary. If casualty must be movad, aplint
fractura first; "splint theam where they lia." If there
is a wound, apply dressing as for any other wound.

If thera 18 blaading, it must be stopped. If tourniquet
is necessary, do not place over site of fracturs. If
time pérmits, improvise splints (stlcks, blankets,
ponche, etc.); if weapon is usad, unload it first; pad
gplint wall with soft matarial to préavent pressure and
rubbing: splint should axtend from above joint above
fracture to below joint Delow fractura; bind splints
securely at saveral points but not tight encugh to in-
tarinre with blood flow [check pulse).

HEAD

Buapkct head wound if casualty
{8 or has been unconscicua, has blood or other fluld
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ascaping from noas or ears, has slow pulsa or head-
ache, is vomiting, If pupils ars unegqual or resct
Alowly te light. or 1F victim has had cormvuleion or
is breithing very slowly, Do not give morphine, and
de not place in shock position (head lowsr than rast
of body). IE conscimis, evacuats on litter with
hesd rafand sbout 45 degress; 1f uncondcious, cemowe
falee teath and other objecta from mouth and place
on wide or belly with head turned on one side to pra-
vant choking on blood or vomitus.

HEART Strike u vigorouw blow, or a am-
riay of blows, with the fist againet the victim's
chast. If the heart doss not bagio tn beat, place
wictim nn his back; place ons hand on Eop of rha
aChar with the heal of the lowar hand rasting on tha
victim's brsastbone. Fress vigorously [depress
breastbona two ioches). Hepsat st race of noce par
racond,

HEAT Can ba pravented by cosmon sense,
refrajning from overactivity In hot climates, by cak-
iog salt tablets or sxtra sale with food, and by
drinking sncugh water (as much as thres gallona a

day when working hatrd in high vesperacuces) to ra-
plice the salt and water loat in swear,

HEAT CRAMPS: Are cramps of tha suscles of the
lagw, arma, or bally; cramping iw the ficec sign of
heat crampa, Thay necur whan @ perzop hag swest &
lot and has not taken extes salt to replece the salt
loat in his wweadt. He may alac vomit and ba very
waak, Give him lavge amoumks of galt watdar (ass
Haat Exhaustion, balow).

HEAT EXHAUSTION: Casaulty may have headachas,
become dirzy. faiot, waak. and pale. Hae in swsating
and hiyg akin 1s molet and cool. This occurs whan
pacaon hap sweaated a 1ot apd hag not caken axtrs
#alc and witer to reaplace ths salk and watar loac in
hin wweat. Lay capualty dewn in shaded or athar cosl
area, remove outer clothing, slevate fest ("when the
Eace 1s pale, riise the tail"), and give him enal
salt vatar to drink if ha is conaclioun. {diezolve
two crushed salt tablats of k teaspoonful of table
palt in a4 cantasn (ons quart) of cool water. He
should drink thres to five cantesns in 12 heurs).

HEAT STROKE: Very werlous and may be facal.
Cassulcy stops swsating {this is & warming, and
ahould be watched for), Bady cemparaturs becomes
vary high. Caaulsty may have headachs, becoms dizey,

delirious and unconsclous. Lowar the body tampacaturs

s quickly as powsible, Carry to shada, mlevate head
("whan face {9 vad, ralpe the hwad"), ramvwa clothing,
and ifomarss in cold wvater bath contsining ice, 1iF
possible, until normal body temparatitrs raturna. If

ice 1w not available, usa the coldesr satery avail-
abla. Xsep entire body wet by pouring water over
him and conl him by continunuely fanniog bis wat
body, Gat to madical aid! Continus cooling of
canualcy's body during svecustion En medical facili-
t¥. Even after victim's body temperature has ra-
turned to normal, keap him under obescvacion for
navaral daye, for poanible vapid rise of campecaturs,

JAW Remcve broken teath, pilsces of
bena and falaa taath, £rom mouth dnd throat. Bind
dresalng 1n ploce to protect wound. IF jaw L8 bro-
kan, support by edditional dressing placed under jaw
amd tisd on top of hend. Do not cover mouth (so
that vomituz and other fluide can sscaps). If un-
consacioua, place on saids or belly with hesd lowar
than rvast of body and turned slightly to ona sids.

EMAXKE BITES
Traac all snake blites 4w polmonouns.

Keap bitten person quist and do not lat him welk or
tuni; kill snoka if posmible and keap it so that it
can be {dentified ind proper intivenom serum given.
Maks casualty &3 comfortable &5 possibla (prefersbly
in sitcing ponition}; ifmesdiataly immobllicts bitcen
1imbk in & pogition below levael of heart. Improvias
tourniquet {hanksrchief, strip of cloth, stc.) and
place it batwasn bite and heart, abour twe to four
inchas above bite, nr ahead of radosss or awelling.
Tighten trumiquet snough to stop flow in super-
ficial blood veseals {tha veina will stand out prom-
inently under the skin), but not tight ancugh to
atop the pulas. As repidly as possible, maks = cut
acroas the bite in the shipe of the lstber "H"™ about
k inch deap and & inch lomg, sufficlent to creats a
good blood Flew. Suck out bleod and venom. Apply
cold pack ko bite apnd to entire bitten 1imb: treat
victim for shock. IFf mealling accurs, relsass tours
nigquat and reapply {c fucthar up arm or leg shead
cf the swalling. Sand someces to summon dssistance,
If licter or vahlcle 1s availlabla, trandiport casual-
Ey to nedarast medical crestsant facility 4t once.
Should casunley atop bresching, starvt apcifieial
raspiration 4E onca.

See Heat Stroka.

LCONSCIOUSHESS 1f you can detarmine causs
{blasding, hsatstroks hesad fnjuries, etc.) give
Fivet aid. It is cftan Impowsible to determine
céuam, I1f caspalty has maruly fainted, he will re-
gain conacicusnass in o few wminutes. Take off squip-
mant, loossn clothing. Do not poor liquids inte
mouth of an unconscious person - 1{f you do you may
choka him. Remove Falss teath, chewing gum or other
cbhjscta which might choke him, fvem meuth or throat,



1f# individusl {s about tc faint whils eitting wp,
lowar heaad batwesn knses s0 that blood my flow to
head; bold him ac that ha doss not fall and injure
hizaalf. {If victim has besn diving, racompreas
and treat for air embalism.)

Eemnersl
inmformmticorn

In enything but ths most
ainor injuries, send for msdical help, or get victim

£o honpital or dispensary. 1If smother paraca ia
prasent, amd him for madical assistanea at once.

Do not wmovg vicclm unless dbaclutsly necessary.
If wiceim sust ba moved, use scratcher {or feproviss
one). Tranafar him to it with ae little movenant
as poasivla. Usa special pracsutions with possible
back or meck injuriass.

Use morphing with cavcion and only in case of
sevare pain. Upe only 1f pain cannot be relieved
by sisple msasures such as keaping casualty quist,
splineing injured arm or lag, or carefully changing
poaition. If syretts contaioe 30 mg. (§ grein) of
sorphina, give coly cos-haif of the ayretts. If it
containe 16 mg. [k grain) give contence of whola
ayratte.

Do not uss morphina within four bhours of pb
vious injecticn or when casualty ls uocecselous
has & head injury, & fractursd nsck, 1s braath’
with difficulty, is in shoek, has chest wounde
has ssvecs abdomisal pain with ne viaible wou
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BEACH

INTELILIGENCE

CHAPTER SEVEN

ECONNAISSANCE
ECOHNIQUES

NG THE SWIMMER'S SLATE;

Each swimmer should mark off his slata prior to
recon 8o that all he has to do is "fill in the blanks®
hile he is in the watar, Following are tha diffarent

inge used for varlious récons:

DAY COMBAT

PAIR NAMES:

:

DEFTH | DIST| OIST
(FT) (ny | ouT) COMMENTS
)

5
;
7
:
1
Z
;
I

Vil -

back
CURRENT
QUTEBIDE SURF ZONE: DIR__VEL__ KT
INSIDE SURF ZONE: DIR___ VEL___ KT

SURF
TYPE: _ % SPILL___ % PLUNG___ % SURGE
ANGLE:___° FROM_ _

AV HT: MAX HT
PERIOD: _____ SEC
LINES IN SURF ZONE
WIDTH OF SURF ZONE

FT

o e —————————

e |

BOTTOM COMPOZITION
1 FATH
2 FATH
3 FATH

COMPOBITICON
BHAPE
GRADIENT __1;
OBSTACLES
EXITS
MIBC

2



PERPENDICULAR ADMIN, IB8 & SUBMERGED PARALLEL ADMIN & NIGHT COMBAT

PAIR SWIMMER NO:
3 © NAMES: YARD MARKER: NAMES:
fﬁ;; nlzrrni mlm:m COMMENTS
x
*35 [
D]
i
100 7
[ ]
150 g
(175
zgu 1
]
250
375 4
| 300

PpPost-recomn guestionalre

When time parmits, tha following guestionnaire
should La filled out by saach swimmer pair immediataly
after a combat recon, Thia allows the awimmers
to submit more detalled information, and gives the
cartographsr more legible writing from which to waork .

POST-RECONNA ISSANCE QUEST IONNA | RE
SWIMMER PAIR NO, DATE
NAMES
1. CONDITION OF SEA FROM OROP POINT TO SURF LINE: CALM (LESS THAN 1 FT. ) SMOOTH (1-2
FT) SLIGHT (2 - 3 FT) MOCERATE (3-5 FT) ROUGH (5 FT- ANO UPF] .
2. CURRENT QUTSIDE BREAKER LINE: DIRECTION VELOCITY
IN KNOTS,
3. OISTANCE FROM 15T BREAKER LINE TO Hww YARDS .
k. TYPE OF HREAKERS: SP{LLING MIXED PLUNG ING NONE

&. AVERAGE HEIGHT OF BREAKERS FT.
6. MAXIMUM HEJGHT OF BREAKERS FT.

Fo PERIOOD IN MINUTES BETWEEN SERIES OF HIGH BREAKERS '

8. NUMBER OF LINES OF BREAKERS:

9. DISTANCE FROM HWM TO BREAKER LINEST 1 2 3 b YARDS,
10. TIME INTERVAL BETWEEN BREAKERS t SEC,

T1., BREAKER ANGLE WITH RESPECT TO BEACH: QUARTER | NG PARALLEL .

VIl - 3



12, CURRENT INSIDE BREAKER LINE: DIRECTION VELOC I TY KNOTS___ .
13. TYPE OF BOTTOM AT ONE FATHOM CURVE: .
14, RIF TIDES PRESENT: YES ND .
15, SAND BARS PRESENT: YES NO .
16, COMPOSITION OF BEACH: A, SAND___ SHELLS_  PEBBLES____ LAVA____ ROCK
B. VERY FINE FINE MED JUM LARGE
t7. SHAPE OF BEACH: STRAIGHT CURVED CUSPED OTHER .

18. TRAFFICABILITY!:

S10N MADE .
OBSTACLES, UNDERWATER {DESCRIBE NUMBER, TYPE

158,

TIHATE AMOUNT OF EXPLOSIVE REQUIREC TO DEMOL

NATURAL -
MAN-MADE -

A.
B,

OBSTACLES
SIVE T0 DEMOLISH) 1
A. MNATURAL -
B. MAN-MADE -

INTELLIGENCE CATAt
AI
'!I
C.
0.
E. TANNS: YES NO

F. OTHER COMMERTS__  —

20,

21.

TRACKS ON BEACH - YES
GUN IMPLACEMENTS - YEY

NG
NT

How DEEP IMPRESSION DID YOU MAKE IN SAND,

WAS THERE ANY INDICATION OF ENEMY Aﬂ;;":{l“f ON BEACH
TYPE
PERSONNELt SENTRIES: TYES L TYPE

(SPECIFY HOW IMPRES-

1 SIZE, LOCATION, DEPTH OF WATER OVER AND E5-

$H) 1

CN BEACH {DESCRIBE TYPE AND NUMBER, SIZIE, LOCATION, AND ESTIMATE AMOUNT OF EXPLO-

TES NO

2. EXITS FROM BEACH: A&, PERSONNEL

B. VEHICLES

23, DOES THE AREA APPEAR TO AE MIND: YES

NG .

24, SOUNDING AND DISTANCE FROM HwM:

IH=-SQUND ING CI1STANCE QUT -S0UND | NG

DISTANCE

25, UREAW SERCH PROFTLE AS BEACH LUUKED TU YOU WiTH APPHOX IMATE LOCATION OF PROMINENT LAMOMARKS.

:DAY COMBAT RECON

i This L 0 of rfacon can ba conduoted

L mote rapidly, and with leas exposum of ‘swimmars to

L anemy shorefire than any other type of recan. How-
“wvar, of all the different typas of econ, it provides
the least socurats Information. Tha day combat fecon
I» schedulad 30 that the delivery craft drops tha swim=
TS A3 200N AF it bacomed light snough to ldentliy
wthe beach. In this way, the swimmers are in to the
beach and back out agein bafore the sverage man's

. working day has bagun.

Vil

PERSONNEL: OQIC, Pickup man, Cartographar,
two swimmers for every 15 vards to be reconned .

EQUIPMENT: Appropriata cast and recovery and
oartography squipment, and one slate, lesdline, and
penoil per pwizungr (often, one member of & swimmer
pair will loss aquipmant during the launch].

PROCEDURE: The swimmar pairs are dropped in
the water 15 vards apart in a line puralisl te and 500
yards from the weter's sdge. Ore pair, usually the
pair on Mght Flank, i designated Guide Pair and all

- b



other pairs maintain & 25 yard interval from aach othar
during the reconnalssance using the Guide Pair ns a
rafarance point. Tha mova toward the beach commencas
wpon signal from the Gulde Pair. (The Guide Fair
MAY UBE & COMPags to aasist in awimming & predatar-
mined coursd 1n to and out from the beach, or may
guide upon a designated object on tha flank,) The
leadline man In mach pair lets his lsadlina out to the
ragquirad depth (usually Z1 feat). When it touchas tha
bottom, he notifies his buddy (the recorder] who astl-
mates tha distance to the High Watar Line and récords
thiz on hie elata, The pair continuas this process all
tha way in to the baach, sounding and diving to the
bottom at the 18, 15,12, 9, 6, 5, 4, 3, 2, and 1 foOt
soundings. At the water's adge all pairs shift left 12-
1/2 yards. During this tlme, the recorder in each pair
racards the beach gradiant, as well as any other sign-
ificant foreshore, backshore or hinterland festuras in
hig area. Whan tha shift left has besn completed, all
pairs swim back out to sea taking scundings as before
and sti]l guiding on the Guide Pair. On command from
the Guida, the swimmers form & lina parallel 1o the
banach, with each man 25 yards apart for the plckup.
To do this, one man from the Center Pair ramains sta-
tionary and all others swim towards the flanks. If
ancther method of pickup i to ba used, tha pickup
lina formation will ba changed accordingly. {(See UDT
operations for methods of delivery and recovery).

KEY POINTS

1. Ome pair is designated beforehand to take a
SUTACE rather than take soundlngs during the recon-
nalasanss .

2. If the reccnnaissance 18 to ba accurate, 1t ia
imperativa that each pair maintaln proper interval from
the next palr, and that all palrs follow the Guide
throughout the reconnaissance,

1. When making a dive during & combat recon-
naissance, care must ba taken not to allow fins to
splagh watar, To accompliah this, the diver ferosfully
brings hls arms up from his sides, palma upward, to
thrust himself straight down. Whan ha is several fest
balow the aurface, he axecutes a Jacknifs dive and
commancas his underwater swilm.,

4. Swimmars should be careful to protect tham-
selves as much as possibla from detection from tha
beach. The actions to bewara of are; Allowing the sun
to raflact off the face mask holding tha line or alate
above water when scunding or recording procesading

into too ahallow watar, and ralsing the bedy out of the
water whan close to the beach .

MNIGHT COMBAT RECON

GEMERAL: This racon 18 second in smealth only
1¢ the submarged recon. Howaver, peraonnal must
undergo intansive training before thay will be able 1o
accomplish it proparly.

PEREONNEL: OIC, Pacer, Beach Defense Por-
imatar, and one swimmer for each 23 yards of beach
to ba raconnad.

VII1

INTELL-7

EQUIPMENT: A minimum of thras waterproof
multicclored directional flaghlights with & watar-
proof compass sacurad on sach. (Cne flashlight is
used as a backup In the event that aithar of the other
two fail).

PROCEDTURE: The QIC and Facer, equippad with
the flashlights dascribed above, swim in to the beach,
gcout the araa, and determine the starting podnt of the
reccnnaissance [considering tha Littoral Current).

The OIC polnta his flaahlight (but dees not shine it}
down the length of baach to be reconned and reads
his Pafe Line Bearing off the compase mounted on top
of his flashlight. He then calculatas the Right Angle
Bearing {RAB) (The baaring at right angles to the Base
Line Baaring), sots his compass on the RAB, and in-
structs the pacer to do the samea. They doubla-check
to make guré that their flashlights are aligned togeth-
ar,

Thae pacar than proceeds to the water's edge at
the starting point and shinea his [orange)} cut to sea
on the RAE, Ha flashes his light if the reconnaissance
18 to procesd to the left flank, but shines & steady
baarm {f tha reconnalssanca 12 to proceed towarde tha
right {lank,

Tha QIC proceeds several yarda landward of the
pacer and shinas his lght (orange) out to saa on the
RAB. Ha assures that he is on proper range by holding
taa flashlight between hia palms, his fingera pointing
in tha sama direction as the llght baam. He then
movas laterally until, with his compags on tha RAB,
hig fingers are pointing diractly at the pacer.

When tha raconnalgsance personnal at sea sight
the range lights, thay swim ln, on range, at 25 yard
intervals along a marked {lutterboard line. If a beagh
Defense Perimatar is to be used, they swim ahead of
tha #1 swimmer In to tha beach. When the #1 awim-
mar raschss the water's adga, both the OIC apd the
pacer flash thair lights (green) for gevaral seconds
and then turn tham off . The pacer rapidly paces off
25 yarde at the water's adga, turns his light to sea on
the RAB, and tumns it on (oranga). The OIC allgna him-
self Jandward of the pacer as befora and tums on his
light (orange). Whan tha swimmers swim on to tha
range, OIC and pacer flash their lights, (green) secu-
re them, and procesd down the beach to set up the
naxt lane aE before.

The last lane can be indicatad by flashing the
lights red whan the swimmere come on rangs. At this
time, the swimmers taks thair last sounding and pro-
cend to ama, maintaining their intarval along the {lat-
terboard lina. Tha Pacer, OIC, and Baach Defense
Perimeter follow the #1 swimmer to sea, In that ordar.

KEY POINTS

The OIC and Pacar must ba careful not ot shine
their lights in any direction other than seaward, or to
allow thair lights to shine on thelr hande ;, on swimm=-
ars In the water, or on gther objects.

All hards, especially the OIC and the Pacer,
must practica the reconnalssance thoroughly before-
hand and be complataly familiar with the meaning
af nll light signals.

All ewimmars must maintain their hold on the
flutterboard line throughout the raconnaissance .

All compazses must be securaly fastenad to the
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flashlighte, and exactly aligned, before tha recon-
- oeigpance begine.

. PARALLEL ADMIN RECON
! GEHERAL: The Parsllel administrative rcecon can
" be conducted faster (ind can consequently cover a
. largar amcwnt nf beach} than any other sdminiscraciva
| recon. However, its dissdvantage liss in che fact
l thit & narvow sandbar (less than 25 vards wide) will
| be mismed If ir happans to come batwean two swimmers
in & conditicn of pror vislbility. Thecefors, It Is
I & gnod fdea in poor visibilicy., for each swimmer pe-
ricdically Eo massure the depth of wacer a few varda
landward and magward nf his bunting matker wheo awim=
wing betwean lanees. Other disadvancages includs the
nacessity of kesping tha same personnasl in ths surf
e throughout che recon and the largs number of
iwimmgrs rasdad frr § shallow gradient besch., Any
kelp in tha area will anag "o tha 1ina , often necas-
sicacing the asslgrment of ona of move swimmers to
disentangle 1t. Finally , 1t is quite difficulec to
maincain & scvaight line of swimmers when the surf ia
high or the lictoral currenkt Iz strong. With highly
trained swimmers, it is possible tn conduct this type
of recon withouwt tha assistance of 2 line to ssa,
Thin would alleviats the many problems coused by kelp,
but would not be fsanible in condicions of high surf.

PEREONNEL: O0IC, Cactographer,two range pols men,
two lape marker men. one swimmer for every 25 yards
to ba reconned, seaward of the water's adge.

LUIPMENT: One flutterboird with line marked
evary 15 yards, long snough to cover ths distance
saavard of che water's adge b be reconned; Ewo TENgS
poles of differant height. sach with a diffarent
colored flag; one 25 vard diptance lina (lightwaight
cible makes the beat distance line); two lansacic
compaxges; pencil and papar for the Cartographer;
slate and leadline for sach awimmer.

EEITING UP THE BEACH
=" "Right or laft flank will be designated by the
officer in chargs, after he datarmines the set of the
currant. The cartographar sstablishes the bassline
by taking & compass shot toward the opposite flank,
{Note: 1t may be adventagecos to place the baassline
clossr to the watscs «dge if the tide 1w going out or
plice the baasline more lapdwird if cthe tide is com-
ing in). While the cartographar is determining the
baaline beaving s member of the beach parcy doas a
mepaction, using st least twe known parmanant man-
made or natural terrain features, Thess lines of
beiring will be plotted on & chart of the ares in or-
dar to determine latituds and longituda of tha flank.
Markary are placed svery 25 yards aleng the basslins
ko matk swimnat lanes. A flutksrbosrd or & 25 yard
dlatacca line may b4 usad to mark the Z5 vard inter-
wila. To use the disgtance line, 4t ledat two basa-
linag markers must ba et up so that the third and
pccasding markers may ba aligned with the ewo bafora
it, and sc on: Basch dabris or beach stakas may be
eend to mark the 25 yard intervals, whara the front
mangs poles will be placed. The afcer rangs polas
dre placed asvarsl yirds to ths rear of ths front
ratga pole by vaing che following mathod: Add or
ract 0 dagress from ths bageline bsaring in or-
dar to place the rear Tangs pole parpendiculsr toc the
basaline. An alternates mgthod vequirae the uea of
3=4=3 trlangle or any triangle with tha same pro-
tions. Flace tha four foor leag of the trimngla
along the baseline, make sure to kesp tensiom oo the
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thres corners. The after rangs pole will be placed
a4t the end of tha short leg. It may ba impractical
to mark lanes for a thoussnd or more yacds. tharefors
it may ba more practical ko wat up and stay two to
four lanes ahsad of the swimmers. To eid the beach
parey and swimnmears io placing ioformation on the
chares, lans numbgre can be written in the sand sea-
watd of the front Tangs pole.

THE RECORMAISEANCE

The swimmars positioo themselves 25 to 50 yvirda
upstrasm of the flank befors eotering the watar. Tha
nusbar 1 swimmer or swim paivy attachas tha bitcsrsnd
of the fluttarboard to hig wab balt. procesds ssaward,
follewad by swimmers on mach bupticg 25 vards apare.
As soon ag the bittersnd has resched the prescribad
digstance or depth, the OIC signals the scack of the
recon by waving the afcer range pole. The sEEar
tange pola 1s weved wvhenaver the swimmars ars to tika
sounidiogs. Tha last awimmar not in the water will
carty the flutterboard reml from lane to lene. Tha
complation of the recon ie signaled by dropping both
Tangs poles.

THE CARTOGRAPHER

The Cartographer's duty is to set up the beach
an depcribed abows. Once the tecon bagine, he walks
down tha beach drawing & sketch of tha forsshoce,
backshors énd hioterland. He rafars to the lins num-
bar in tha sand naxt to sach afcar range marker ko
align the information which he 1s gacheting during
tha racon with the hydrographic information he will
gat lacer from the swimmers. He utilizes pacing, dis-
tance Judgiog, and his lensatic compass in recording
bauch Information &8 tha recon procesds.

In pavticular, his duties include;

Deternining tha renge and bearing £rom the starc-
ing print to the refsrence point. (The ceferenca
peint is spacifisd by QIC with racomsgndation of
Cartographar).

Dacarmining the distinca to HWL. from Bass Line
(HWL to be conmidersd the most landward line of da-
brin.)

Dutarnining tha sige of BERM, placesent of sxiks
dod other manmade eovates from tha mainland inwards.

Ubtaining & SUBDE (this duky is wvpually desig-
naced to another paraon),

Dasigrating, in conjunction with OIL, tha photo=
Erapha to be eakan,

As tha pwimmsrs coms out of the water after tha
racon, tha Cartographer debriefs sach one and records
1l]l inforsation om his rough chart.

Tha Cartographar's final reapormibilikcy 1 to
maks the smooth chart of the reacco.

During ao sdsinistrativa parallel recon, aspa-
cislly when thers 1s a strong Littoral Currant, tha
swimars msust maks avary effort to stay on rangs with
tha rangs poles and to maintain thair hold en the
fluttarboard 1lina. Also, &g io all reconnaissances,
it is important that sach swimmar dive to the bobbom
fraquantly to better obtain information on bottom
chacactariatica.

PERPENDICULAR ADMIN RECON

GEMERAL: Tha parpandicular administeacive taconm
provides the moat sccurdte and complete inforsation

of any UDT recon. A furthar advantage of this typs
of reacon iIa thit 1t cin be conducted by &n faw ip bwo



avimmars (although grescer numbace of msan will de it
in less tima). IF Jjust two swimmgrs are conducking
the racon, theay must £4ix tha renga poles firmly in tha
sapd . and then bury tha bitterend of the flutterboard
1!.1.1-':I near the forvard venge pole by means of » "DEAD-
MANF,

FLUTTERBOARD LIME

The disadvantage of the perpendigular recon is that
it requiras more time and equipment to accomplish
than 4 parallel recon conducted with an squal number
of man.

FERGONNEL: OIC, Cartographer, ns many swimmars
ap ars available, two lans marker mam, and ons Tange
pola pan for Hcf\ sat of vangs poles to ba used (Ewo
cangs polas ars naadad for evary thres swioser pairs),

HUITHENT: Same ap for patallel Tecon, axcept
that sach three swismer pairs vequire two ringe poles
and & Ilutterboard. Alio, oaa pair of binoculars ia
depirabla for uvas by sach Tangs pola man.

FROCEDURE: The besch 1s sat up in the same san-
nar 43 for n parallel recon., Howsver, rangs sarkars
ara placad avary 75 yatde vathar than avary 25 varda.

The sctusl racon {a dons {n ssctions 30 vavrds
wide, Esch paction i done ino the following sanner:
One man from the Guide Fair gives the flutterboard ta
tha rangs pola min, Elas the bittearand of the ling to
his wab belt, and scanda a2t the watar's adgs, o0 tange
with the rangs polas. Two swimmers than lins up At
the witar's sdge, one 25 yards to tha laft, and the
othar 23 yards to the right of the Elutterboard pair,
On signal from the Guide Fair, 411 swimers swim spa-
ward., Tha Guide Falr atays on vangs with che cange
poles, and tha other two swimmars saintain a distance
of 25 varda from cham,

Whao the first 25 yard bunting matker comes up.
the range pole men wive the forward Tange pola and
all paics scund. All hands continue swimming senward,
repaiting this proceas until tha 21 foot curva ia
reached, AL this tima, the Guide Pair signals tha
ringe pole man (who ig wkching the swimmets with
binoculirs). The rioge pole man moves the blctsrand
of tha [lutterboard line and tha range polas 75 yarde

dowrn the banch to the next tange sarker. Thara ha
asts up ths range poles and holds the flutterboard.
The svimoara awim pacallel to tha beach until the
Guide Pair is o0 & naw Tangs. Than, oo command of
the Guids Pair, they swim landward marking the deptha
ag bafore, At the witer's adge, the winmeTs smaTgs
and meova T35 yarda dowm tha bsach. Repsat the wholas
process. This is continued until tha arss to ba
reconcdd has bean coeplaced.

THE CARTOGRAFHER
The Cartographer's dutfss on tha parpandicular
racon Arw the Same Al thoam for 4 parallal racon.

e -
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IBS. RECOW

GEMERAL: Tha TN Tacon is slower and less ag-
curate and Fequires more parsoonal thao & swisser
recon. FHowever, it allowa a recon to ba complated
without putting anycns in the water and therefors 1
vanful in pollutsd, radicaceive, or othetwiae dan=
JaTous watars.



INTELL-7

PROCEDURE: The IES recon i ruin in the sama
manner As the parpandicular ewlmmar racon, except
that a mannad IBE 15 used on each lane rather than
swimmers, and a heavy (ahout seven pound)} laadline
is used rather than the standard swimmer leadline .
S8e the sketch below on preparing an IBS crew for a
recon.

FLUTTERBOARD

FLUTTERBECARD LINE

< 1\

TO THE BEACH

{1} and {2Z) PADDLERS
{3] LEADSMAN/RECORDER
(4] FLUTTERBOARD TEMDER

(5) COXSWAIN

WOTE: The flutterboard 1s moved from aft to forward

in the IBS to ease reeling in.

1

SUBMERGED RECON

GENERAL: The submearged recon was developed
to meat the need of conducting surveys on enemy held
beaches. In its purest form this type recon is com-
pletely covert. However, there are so many problems
inharant In tha operation that at the present time it
should not be considered within the Teams' capabili-
tHes.

The first problem 15 location of the swimmars
underwater at a spacific point. This is not difficult
with regard to depth, but 18 hard ta do along the face
of the bsach. The second problem is conducting the
actual recon itself, for prasant methods are slow and
inaccurate and requira many l4nes. The third prob-
Iam 18 rendezvous at sea between the swimmers and
their plck-up craft.

Additional problame inharant in this type racon
are tha lack of forashore Infarmation, the improbabil-
ity of finding obstacles, and the posaibility that if
gwimmera simply procead into a givan depth and than
rsvarse.couras thay may actually ba stopping at a
raef or sandbar.

Attempts are being made to devalop recan craft
which, alther with or without ewimmers, can accomp=-
lish thix mission satisfactoriiv. In addition, graaster
slectronic sophistication would make the cparation
more feasible.

e i Pl L T

FERSONNEL: OIC, Flutterboerd mar, two swim=
mars for each 25 yards of beach to be reconned .

EQUIFMENT: Base line flutterboard (sae picture),
one stake with numbarad snaffle hook for each 25
yards to ba reconned ., and one special flutterboard
{ema ploture) [or each swimmer pailr.

FPROCEDURE: Swimmers, led by OIC., swim in &
predetermined compase course for a prasat distance,
of to & predatarmined dapth. ("A™)

QIC aurfacea, ("B") checks and notas landmarks,
submerges, and, if satisfled with tha location, bagins
the reconnalssance .

QOIC and fhittarboard man swim to opposzite flank
{("C"}) on a predetermined course, paying out flutter-
board line and fixing it to the ground with a stake
every 23 yvards. (A metal ring in the line every 25
yards makes thiz sasy to do). Flutterboard man snaps
a numbarad anaffls hook into each ring (#1 on first
ring, #2 on second ring, etc.).

‘When flutterboard line iz run out, the OIC and
fluttarboard man detach F/B and awim back to point
*B* ghacking all stakes ("D"]. Msanwhila swimmer
pairs have bagun the reconnalssancs {"E"} unsnapping
the numbersd snaffle hook on thelr lans, and keeping
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iz, (This way, tha OIC can tall if any lines have
bean misgad, alio, the ovissars will be sure what
lana chay hsva dons).

All hands muster at tha snd of the line ("F"},
whati tacon has been compleced. OIC and fluttarboard-
man have bean realing Iin F/B line. Whan thia 1s
complated, OIC takes a mupter and procesds to sma
with all hands ("G"), oo & pradetarmined couras, to
intarcept mother crafc.

KEY POINTS

Do noc smarge ip surf zome. {{ne man can stay
oucside the surf zons and snchor the lins wich hias
body while his buddy procasda in furcher. Thia
will give the perscn going through tha surf zona
aomg stability.)

When swimning aleng the Base Line, hold tha
lios in the left hand and stay to tha righe of tha
line, Whan two swimmgrs mast, they can pisa wsch
other with no confualcn, even ic sutky waters, if
thip aimple procedurs 1a followsd.

AMEOO IR
PHOTOGR ADPEY

During
avary racormalssance, che moat thorough photographic
covaraga poasibla should ba obtained. Tha Ifollowing
paragraphs describa the areas to be covared:

OFFRIORE TO RIKTERLAND FANORAMAS: From both
tha laft and right flanks of tha Daach, standing at
tha watar's «dgs, take panoramas of 10% cverlaping
visws bagioning offshore and eweeping inshors. Bhow
the approachad, reafs, wate? lines, tha Full length
of the beach, full width of tha bsach and bsach
gradisnk.

BACKSHOBE AMD HINTERLAND PANCRAMA! From tha
scarp Ak the centar t sach, taks 2 panorama
of tha backshore and hiaterland; ridgss, ascarp=
mants, vagatation and obstaclas.

BEACH EXITE: Obtain oadium visws acd closs-
ups sophasixing location, surrounding Faaturas, dc-
cddd and Erafficablliey. Taka viewa from the baach
facing inland and from the high ground inland facs=
ing ssaward.

HINTERLAND: Show vegatation, sofl and rock
typan, trafficability indications such as whasl
trackas and wamp avess, cbataclas, habitaticn, roads
apd defansan or delfeandable positions.

Vil - 9

MILECELLANEOE

conditions or obetacles which will assist
in {dentifying ths waterial compogition and traffi-
cability of the baach. Take complats covaraga(
including closd-up) or any festurss ancroaching om,
or limiting che usefulness of the landing arsaa,
such ap hazardsy to spproach and barrisrs Co agress.
Include parsonnal or familiar objeacts in photos
vhansvar possibla to apsist interpreters in da-
tarnining msaauressntcs. Hhenevar poaaible, cbtain
photographs of undarwater obstacles by means of
tha "Nikonos".

During s« combat recoonailssance obtain photos

from the witer, by means of tha "Nikoooa™,

recording

As aach photo Iis taken, make an sntry on the
Baach Survey Photo Daca Shest {see sampla below).
By pure to Include svecy photo taken; sven the wmia-
takas and blenks.

Whao 4 parscn has basc iocluded io & plcturs
tc show the Telative sipe of beach fgatursa, be
aure to fpelude the paracn's bhaight oo the Photo
Dats Fheat.



SAMPLE
BEACH SURVEY PHOTO DATA SHEET

HDEEi ALL DATA ON TOP OF THIS-SHEET 1S TO BE PRINTED ON THE BEGINNING OF EACH ROLL OF FILM, IN
INDIA INK.

BEACH COUNTRY
PHOTOGRAPHER CAMERA

uoT DET FILM SIZE

DATE FOCAL LENGTH
TIME STARTED TIMED FINISHED ROLL#

EXPOSURE¥ OATE & TIME COUNTRY BEACH OESCRIPTION OF PHOTO
mﬁ

Bubmitting ations from which the photos were taken,

Thare are threa steps to be taken before submit- Print on each negative tha NIS numbar (or name)
ting negatlves of beach photographs to 8 command of tha beach and the exposure number of the naga-
which requast them: tve.

With aach set of beach photographs, submit a Submit m Photo Data Report with the nagative,
chart of the bsach with markings indicating the loc- in the following format;

SAMPLE

PHOTO DATA_ REPORT

UNCLASS IF IED
PHOTOGRAPHER: FINCH, F, E., QM2, USN, UDT - 11 DET »gw

FOCAL LENGTH: 6" NEGATIVES: L X 5
BEACH PHQTOS OF NIS BEACH 22, UTOPIA

UTOP 1A UTDPI A

2 b

NISBEACH 22 N1S BEACH 22

EXIT AT LEFT FLANK EXIT AT RIGHT FLANK
0318007 JUNE 1956 011BOOT JUNE 1956
UTOPIA- UTOP I &

3 5

NIS BEACH 22 MIS BEACH 22

BEACH CENTER LOOK|NG INLANO CLOSE UP TO TANK TRAP
NOTE TAMK TRAP IN FRONT '::';ucat:&m.nf:z BIE;ST

OF TREE RIGHT §I0E
031800T JUNE 1956

UNCLASS IF IED

vil - 10
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SPECIFICATIONS

DIMENBICHSE: The maxiwtim short dimsnsicen of any
chart is 26", Charts may bs any length. If chart
scalg i spacifisd by tha commind reguasting the
survay, the UDT concerned will gxercism sslsctiom,
If a chart will not £if within chs saximum short
dimensions, it shall bha in two or mora ssctions.

SCALE: The acile will normally be 1:1B00
(1 inch = 50 wirda), In circumatince whars beach
langth is urosuslily long, ecalas of 112700 (1 inch
= 7% yards) or 113600 {1 inch = 100 yards) ara par-
misaible to parwmit inclusion of aptirs baach on
ons chart, The scale will ba indicated both nusari-
cally and by & graphic bar scals.

FORMAT! Data will ba nastly acd symmatrically
placad onh survey charta as conditions parsic. Laave
spaca in sach corner amn at the top and bBottom of
the chart for fdentifying data, pags nusbers, sto,

In mogt cisee, lettering oo charta will ba denm with
machanical lattaring guides without ink berdara.
Howavar, it is permiesible to draw o chart Frashand
whaoever spsed of tringmisgsloo 18 mors imporbant
than saktneds of appeitanca (as In the cass of o
combat racon conductad Immediately prior t¢ H-hous),
"Wpatical Chart Symbols spd Abbreviations™ (H.OQ,
CHART NO. 1) ahall be followsd wheanmver practicabla,
If non-standard symbols are uped, their ssaning shall
ba fndicated in tha legend of the chare,

Include &t laast Ehres croda sactiong
for sach 1000 yerds of bsach to show bottom conditiona
in tha oroes sactional arsas, Vertical (1" = 10 fsat)
ard horigontal scales (1" = 50 yards) shall ba indi-
catyd on the profiles,

Ipcbatks in Fathoms from § fathom ko
3} fathoms shall ba 4drawn on tha chart.

CLASSTFICATION: UDT Survay Charta will ba se=
aignad tha minisum clapsificacicn of CONFIDENTIAL,
Highar classification shall ba sesignad if appro-
priate,

PROCEDURES
1

Lay out & sheat of 10 x 10 graph papar largs
snough to accommodats tha prospective chart. (Nok
to mxcasd 26" in snv dimansion, Allow snough
space for & margin of any width all aroumd the charg,
tha ssount of backshors to ba incloded, corractsd
rourdings out to 18' {unless otherwiss direscted}, and
an sdditional 12" or so far the legwnd, scalae bar,
arga insst, snd north arrow.

WOTE: The 10 x 10 graph papsr iy sarked off in
1" squaras which ars in torn sub-dividad faco 100
aqual squaras, On = horizontal scals of 1:%00, sach
1" pquars squals Z5 yards of "ground distunce", thas,
sach 1/10eh" square squala 2.5 varda,

Fi

Lighctly draw in Bass Lins acroas Ehe uppatr
portion of the shest of graph paper, about wharse ths
L will bas

4, Tha baws line will HOT akow on tha complat-
#d chart but will sarve ag & rafsrence in drawing ic.

b, Tha basa lina will immediatsly astablish tha
shapa of the beach being drawm. Onos the bass line
is on tha chart and affixed with a bearing, svary-
thing put down aftar tha bass lins bacomes, in dis-
canca and banring, relative to it.

YII = 11

“BTEP 3: ODraw In tha High Water Line (HRLYI

a. Jearting =t the laft flank {L¥) draw =
iight dot avary 23 yurdm along the baps line, sithar
right on or ko tha landward or swaward of tha bass
1ineé &8 indicated by the Cartographer's notes.

b. Draw In n heavy black lins, in a sariss of
franch curves, connacting all tha docs.

€. The HWL will tarminats ot the lanas mirking
the laft and vight Flanks of the beach.

4. Tha latters "HWL" will be printed st sither
and of tha cut off lina.

&

Establish Beach Flanks - The Lettecs LY
and BF will bg usad te pinpoint the location of tha
laft apd right flanks of the basazh baing drawn. They
ara located batwesn the FWL and Datum line, vhenevar
poaaible.

3

CorTect and draw in the saamdinga.

4. All soupdings ace corrmcted fto arss datum
{#.5., MLIM oo West Comat of COMUE)} and sre axpresssd
in feat. {Saa spaction D of this chapter for infor-
maktion on datermining haight of tida}.

b. Individual scundinge sre deawa in on rangs,
2t 2% yard intervals, feow the beas lins, ssawerd,
Tha base o tha nurbar will indicate tha sounding.

WOTE: Combat revonnuisgince soundings ara
dravn in, on range, it vhatever distancs Chay ware
chearved from the EWL, asdwaid.

c. Boumdinge ire drawe in lightly, calacive to
tha baavingss of cha EWL, Datum Lina, sand tha 1, 2
and ] fachom subves.

Aot

Iraw in the Tatum Linm:
&, Draw s heivy black ling with & Franch
cutrvk interpolating babwean the ssavard soat
marod and tha first sounding. (The distance dspands
en tha depth of the firet sounding.)

b, Likse ths WRL, cths Datum Line (#.3., MLLN)
will termipacn At tha lanes narkisg che lefE amnd
eight Elanks of tha baach. .

€. Tha lstters depignating the Detum {#.§.,
HLIM} will be printed at both ecde of tha cut-off
liow.

d, This line iz ofcen referTed to as the
rafarence or datun plana.
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Draw in bathymatric comtouring. An isobath
is saasured in halz fatnoma. LEach iachath is & line
of aqual water depth and 4 segoment of, or & complete
elrele. TIsobaths start at 3' or 1/2 fathom and con-
tinue uatil vou have teached the 21' mark or as in-
atructad.

An isobath of & glven valuws snclomas or ia sea-
ward of all scundings agusl tc or lase than its valus.
Ischaths can Eouch but navetr cover the pletted sound-
ings. Isobache never crossa or intersect sach other,

Ischachs will ba five black linas with contour
waluens lettered twice the size of plotted soundings.
Isphaths in fathows, will ba included in the charct
lagand.

The coast line will ba drewn in by a heavy black
line. The HWL will be & medium black line and the MLLW
or datum {(zerc Eathoms) will be & dotted lina. Iec-
bhatha will ba drmwm In parmanenktly.

Prae 1z hatacies:

4. Draw io both man-mads and natursl cbatscles,
Anything chat may hinder the propossd landing {a.g.,
cospa; submergad rocks, partially awash or submarpad
wracks, scullles, berm scarps, sandbars, ralls, ate.)
may ba conalidared an obstacgls,

b. Chatscles shall ba deawn om tha chart in pro-
per propoertion to the teet of the information s naxr
to scale as ponnibla,

¢, UObataclaa will ba racordad cn the swimmer's
slates and in the Cartograghar's notes.

9

Drew in Backshore:

#. Dremy in as moch backahors as Is appropriats -
of ad Huch s Is specified in the oparational order.
Ccavw as naar to scale as posaiblas,

b. Include promimmt lindmarks {esapacially if
thay appsar o tha ralsrence chart or sap used in con-
junction with che UDT gharte); thay sce loportant to
bout officears snd zoaswaios who have to land boats
cr the beach. Include terrain features and any othar
information which may ha halpful to the lsnding party.
Thia informaciom comas Irom tha Cartographar’™s bhaangh
notas.

10

Eaguhlish Rafarmnce Point:

a. Ensure that the tefersnce pmﬂ: im » promin-
apt land Ceaturs., Indicate the location of the refer-
ance point by drewving in & small orops, with the inter-
section cf the cross at the sxact gecgraphical point
on tha chart, and by priacting in tha sysbol EBEF. FT.

B: Tha basa liss snd referance goint or polnta
can ba ralatad o asch othar by taking compass cuta
from known poesitions slong the base line, or by &
renga and beaating to the REF. PT. from & known poui-
tico om the base line.

NOTE: For a telaranca pelint try to chooss soma
prozinant natural tarrein fasturs (mountain, rivar
mouth, ate.), that say ba foud oo H.0. eafarance
chart or AME map. Thess are vesd ic belping to lo-
cith marmmade or aatural featores usable to a2 boat
toxwain, such as & hill, & houss, ¢ lovwe Eres, or a
wrack, tha refsrence point will ba named in cthe lag-
sod. If thare fa sbaolutely no festurs available
use geagraphiec centar of bsach.

11

Drew in Beach _Frnq_!f_l_ly

2. A winimom of two profiiss 18 dasired, They
will show bottom conditione opposits tha part of tha
baach chay are deawn. (Sem Page YII-12)

b. Include at lesstc chres profiles for asch 1000
yarda of beamch, Profiles should be construoktsd for tha
most liksly landing exrafc/LST slocs. Conmtruct a pro-
file foxr any lans which has eignificent -information,

i1.8., & Tadical changs in nearshors depth.
¢, Frofiles will be drovm to & horizontal scale
of 11800 {1" = 50 yards) with tha horfzontal scals
printad uwndar sach separste profila ancloaoes. Thay
will be drawn to & vertical scala of 1" = 10 Faet
with the verticel scals printed wvertically, in 3 foot
increments, to the left of mach aaparate profils an-
closure {label agch scale).

d, The aeress of the chart shown in prafile will
be indicated by profile indicator linea. The area
{to 18' sounding to the HWL) becwesan the bottom of
the top profile ipdicetor to the top of the bottom
indicator line will be plotbed within the prefile en-
cloaura. The profile iadicater lines are labaled in
order from left Flank to right flank wich A o AY,
BtoBR', CtoC', ate.

&, The outside dimenslocs of the three profils
anclosures will be govarosd by the siee of the largeast
onk. They will be of equal length and height on the
complete chart and will be drewn to the next longast
30 yvards.

Tha langth of tha largast profila anclosurs will
ba datarmiced by the length of the longaet of the three
nesTshore ploks,

If tha tarminats point of tha nearahors gradiant
1ine falls on a mark 205 yards to tha righe of Datum
(0 point), cha profile snclosurs will axcend to the
230 yard mark. Frofils enclosures will alwvays be
drmm to an aven 50 vard mark. If tha terminats point
falle on tha 195 or 200 vard mark, then tha enclosora
will b Z00 yards long. PROVIDED ~ nalthar of the othar
tvo nestehore profile lines exceeds Z00 yurds in
length.

f. Forashore profiles will show sll of cthe fore-
ahore if thare 1ia 50 varde or less and ot laasc 50
vards if the foreshors Iie greater than 30 yards,

g+ The nearshore profile will be drevn ip [rom
the Datum (0 point) to tha 18' mark as determined
from tha vartical acale to the left of sach profile

-apelosute. '

It will not be drem in the profils enclosure un=-
til tha corracted aoundings have all been printad in
of tha chartt.

The naarshors profile line will be drawn 1o &
saries of Ersnch curvas.

h., Tha forashora profilas will be drawn in from
tha Datum (0 point} to the HWL provided the discancs
batwaan thess two polnts ir Dot graatar than 30 yards.
If the distance betwesn them is greater than 3 vards,
the forsshors profile line will terminate at the laft
bordar line of the profile anclosure,

The distance batwasn tha Datum and HWL is deter-
mired by actunl ssamurament of the distanos babwesn
tha two linea alveady plottad on the chart. This
is done in the Following memnad:

{a) BStarting at "0" Datum, move laft on a hor-
izontal plans until ths sctusl, messured distance to
the HWL l1a resched, wven if you have t¢ traval beyond
the laft bordar of tha profila saclosure.

(b} When ths HWL ims resched, wove upward verti-
cally wntll the haight of thes most racant high tide
{shown in the Tide Tables for the rafarencs stacion
used to obtaln correcticn) is Tesched and make » mark.

(¢} Place a atraight adga connacting the mark
at tha tide range and the "0" point Darums iosida the
anclosure. I tha matk is on or ineida the laft bor-
det of the snclosurs, drew & solid line connecting tha
two polnte, If the mark is to tha lafe of the lafe
bordar of tha saclosurs (as 1in the case of & [oreshors
distancs greatar than 50 varde), draw & solid line
atarting at the lafc bordar and terminacing ac tha
"0" point Datum,.

Tha AWL will ba dtsewn in by drewing o molid,
horizontal line accome tha profils snelomura oo tha
Tida Rangs laval.

It the forashore distance is greater than 30
yitda of axactly 50 vards in langth, it will carwinesta

¥II » 13




at both snclosura bordets,

1f the diatanca is leas chan 50 vards,tha lina
will start at tha oazk made when plotting tha forashora
gradisnt and be dreem to the tight bordar of tha mm-
clopure snd down to the bottom snclesurs.

12

Frint in Each Gradient:

The foreshore gradient Eigure will be printed in
tha forashors area of the chact just bensath the low-
ast patt of the ypper profile indicater linaes.

The corvact Figure im determined from the fore-
shora plot alraady made i tha prefils snclosurss:

SAMPLE BEACH GRADIENT FROBLEM

Distance Zrom OV point to HWL=40 yords

Distanca yp to Diurmmpl Tide Lavelwd fast

4. Chengs horizontsl distance to Peest. Answer: 1207,
b. Dividae haight of Diurnal Tide level into
horizontal distance. Anawar: 20 faar.

¢. Forsshors rises towerd Dilurnal Tide Lavel 1 foor
avary I0 [eat. PForeshore Gradientwl:20,

13

Flece AGCth ATTOWE:

True arrows are tequired. The True north lina
will be toppad with 4 scar.

Tha porth arrow Iis drewtt in &€ augles thet are
proparly ralsted to the bHase line.

The worth arfow is drawn in on chert centar
directly sbove tha graphic bar scale end bhetwean
the legend and locator chartlet ancloaures, when space
and symmetry parmit.

14

Drav in the Grephic Bar Scale:

A praphic bar scale 1l drem on the chart cenker
Just above the lower margin line.

Frinted above the bar scale will appast:

"Scale 111800" {or whatever scale 1a mad).

Frinted ynder the bar scale will ba tha word

"fards" to ipdicece the incremants.

The bar scale indicitss tha scala of the chatt
i1teslE and not of the profilas, which have 4 separata
scila incloded adjecent to the profila snclosures.

A graphic bhar scals is uaad on UDT charts o
provida an accurate scals, avan 1f cha chakt has buan
reduced or enlarged for operstional purposes.

"H'l;:-n working with gradisnts = work in like
b Yena .

13
SEE CARTOGRAPHY " T
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Print in Typa Bottom:

In varioys repressntecive arsas o? the charc,
Yearahora, Forsshore, and Backshora print in tha cyps
bettom Eound at thet spot, &.§., sand, rock, lava,
md, graval, etco,

Type Bottom aymbols iy ba abbreviatad and tha
abbhraviacions will e taken enly fpom = n=-mhip
Offica Chare Ha, 1.

17

In the upper left hand corner of the chart snd in
tha lowst right hand cornar beneath tha lagand smcle—
surs, print ia the classificaticn assigned to the chare
in large letters {as iodicatsd oo the pen and cemplate
gulde sheat for drowing charts.)

Iilul ify tha Chart:

18
SEE A

15

T Obtain Zrom tha ﬂmtnguphn all Information com-
carning thes location ol photom, photo nusbate, and tha
direction camata was pointing. Draw tha sysbols usad
te put phote informetion on the maststr copy of tha
charet .
Whiare sysbols comflicet with partinent information on
chart, arTowe can ba uasd Eo indicace Trus position,

RECOMMENDED TEMPLATES AND FEH SIZES WOR UDT CHARTS

CLASEIFTCATION : 50 Pen &
BACKENORE,, GRADIENT, SOUNDINGS, AND BOTTOM:
140 Fan 2
WL, HLIW, A=A', IWL, and MLLW in Profilas.
LOCATION OF REACH: 200 TPan 2
IMUHBERE AROUND FPROFPILE;: 14N Pen 2
RF, LF, AND BEACH HAME: 240 Pep 1
REST OF LECEND LETTERING: 140 Pen 2
TARDS TWDER PROFILE: 140 Pun 2
FEET LEFT OF PROFILE: 173 Ten 2
VARIATION, SCALE LETTIRS AND NUMBERS: 120 Pan 1
ALL LETTERING IN THSET AND H.0. CIART # UNDER
INSET: 100 Fem 9
ALL LINEE CAN ME DRA'H WITH BM PEN IF PREFERED OR
USE POLLLRJING PENS:

HWL, MLLW, AND A-A' LINES: Pen 3
ALL PROFILE LINES, INSET AND LECEND BOEDERS, ARROW:
Fan 1.
BACKSIORE DRAWING, INSET DRAWING, AND SCALE DRANING:
Ten 1.
"X" AT RRF, PT., 1,2, and 3 FATHOM CURVE DOTS: Pen 3
HOTE: The reason [oT the heavy linea 1a thac they
show up better on the Oralid machine. On spacial
occasions you may heve to use a H) pen for lettering
0T drawing but you should svold 1t 1f you can.
Maka sure mll lines snd letters sre inksd heavy as
vesk inking will not cote out distinct on the Ozalid
machine .,

UDT_CHART CHECK OFF SHEET

CHECK

CLASSIFICATION (UPPER LEFT, LOVER RICHT)
LEFT FLANK (LF)

RIGHT FLANK {RF)

HIGH WATER LINE (HWL)

DATUM LIKE (*LL¥, MLW, MLWS, ETC.,}
VERLAY MARES

REFERENCE POINT (wAikeD)
SAHDBARE

DEPREESICNE

FORESHONE GRADIENT
HINTERLAND DETAIL
FORESHORE COVPOSTTION
OBETACLES {IF ANT)

ONE, TWN, AND.THREE FATHOM CURYES

BOTTOM COMPNSITION

AT LEAST TWO PROTILES

AIR"M VAIER LINE ON PROFILE

DATUM LINE " "

DEPTHE SCALE ™ "
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BURVEY AND BEACH RECONMAIBBANCE REPORT

This rveport may be taksn from the Jaresc COMPHIBPAL-
INST C3820.8D of 1 Fab 1972.

SUROE Repors

Genaral: Obsarve tha surf for 100 breakate when
making sn administrative SUROB. Combat cypa SUROR's
shoild ba basnd oa & 10 minots obsarvetiom pariod
if st a1l possible. During an asphibicus axarciss,
SURDE s atw gamarally taken by UDT svary other hour
fyvm B-12 te H=6 and hourly from H=-6 to A-hour.

TON

HEADING: The losation and Daca=tinme Group of
cbearvatica.

ALFA: Significent Brasksr. (Tha sversge of e
third of the largest breskars cbasrved.). Report to
tha naarest half foot.

BRAVO: Maximum Braakar. {(The largest breakar
obsarved). Esaport to thea nsarest half foot,

CHARLIE: Fariod. (The time batwesn breskars).
Racord to tha nsarest half sscomd,

DELTAI Parcentegas of cypas of breakart.

(Spilling, Plmping o¥ Surging).

ECRO: Angla formed by tha lines of breskera

snd tha vater's sdge. HRacord in degress. Alac, the
dirastion in wvhich tha wave ls traveling toward right
or laft flank looking lsndward}.

KOTE: When detsrmining braaker engle, cbsarve
the antire langth cf tha breaker for tha bast psTepact-—
ive.

FOXTROT: Lictorsl curtent to oeacest half knot.
Almo, tha directiom in which the curzent is haading,
{toward right o laft flenk).

KOTE: A ona koot currant movas a floating object
100 feat in ooe minute. Whan deatermining Littoral
current, usé & floating ohjact which ia not graatly
affacead by the wind (such ss & bottls parclally
fillad with sand}.

GOLY: Minimm smd ssaximem number of lises of
bruakars in the surf soma and the width of the surf
nonk 1o Eask.

UOTEL1 FRemarks (wind, waather, vismibility, etc.)

SAMPLE SURDE HERSACE
SUROBR RED B 1812150 X ALFA 3 PT 5 X DRAVOD &4 I'T

0 X CHAMLIE 12 PT 5 X DELTA 10 PLUNGING 75 BPILLING
15 SURGING X ECAD 10 Towasp RIGHT X FOXIROT O FT 3
LEFT FLANE X GOLF 2 T 3LINES 125 FT ACTEL VIS ONE
HALF WILE OF POG.
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HBesmoh Terominology

offsoRE | NEARSHORE |, FoResHont _’_E‘Hﬁi | HnrEaLano

WAVE BERM

WATER i
o TIOE RANGHE TROUGH

Fllﬂ LINE ﬂF

WATER % I-IIEHHI.T'ELI .:All :,.,_.
30’ (DEPTH ’-;j_;.
) 0 T, Gy v -
BAR Sse SAND BAR
BEACH A atrip of sand, pabblas, or cthar
types of hrenkers unconsclidatad materisl sxtending
from the MLIMW Line {nland to tha line
SPILLING: The wava bacomes unstabls at the of first parsanant vegetsticn, Baachas
craat and forms whice witar ac Ehe crast. Tha ava comprised of & Formshore apd a
white water (foam) sxpands slowly down the front Backshars.
face of the breakar. The breaking sction 1a mild. BEACH Any artifeial or nactural fastucs of
PLUNGING: The wave crast advances so much EXIT tha tarrain that may be used For the
faster than the bass of tha wave that it falls novgment of troops snd wvehicles Erem
iote the trough of the pracesding wava with a tha besch to the coantsl barrsin,
¥iolmt action, Tha rasulting foam sppsars almost BEACH Tha ability of tha basch to support
iostantly ovar the complate front. At cimgs, -1p FIRMNEES waight trafficabilicy; che ability of
is caught in the breaker as it tumblas dowward, the Besch to sustsin movemsnt of
SURGING: Tha wave crest tends to advanca military vahiclaes.
fastar than the bass of the wave, suggesting tha AEACH Imaginary boundaries of any besach,
formation of & plunging breaker, Howsver, lust FLANKS Evary baach has a Laft and Right Flank,
befcrs braaking completaly, the wave bass advancas {labaled from E:gu:rd).
fastar than the crast, tha plunging 1s arcvescad, and BEACH The slopa of the ch expressad ag &
it surgas up on the besach as 1 wall of water. GRADIENT ratio, H%-n workiog with gradients
' work in like terms,
RO M]3 el GRADIENT TERME
FLAT laaa chan 1:120
ANASH The condicion of baing expossd at any WILD 1:120 to 1:50
stags of tha tida batwasn high wvetasr GENILE 1:60 o 1530
ard the chart dacum. HODERATE 1:30 o 1:1%
BACKRUSH The Seawvard raturn of the watsr fol- ETEED Mora then 1:15
lowing the uprush of the wavas. BEACH The length along the beach st che
BACKSHORE Tha srea batween tha " “irer Tine LENGTH watear'ys sdga at high watar sand/or low
-nd the linge ¥ <!-ni pearmanent vegE- witar batwssn ths ands of the basch.
tatlom, Usable basch length is the owarall

langth minus any unusable packs; that
is, ssparvated or ocbatructsd portions.
BEACH A graphic reprassantatiocn of a crosa
PROFILE idction of a besach at vight anglas to
the shoraline at & given point in-
dicacing the
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AELZHT

1

COASTLINE

DELIFT
FIEM BEACH

widiha and gradients of tha Lorashors
and Backehord ia wall a8 tha oesarshara
undarvatey gradisnts.

kn wlomgutad dapression in the forashors
or backshore or bahind tha baach, penar—-
ally parallsling tha shoraline and formed
by wave action. Swales separate basch
ridpae.

The horizontal dismnsicns of the beach
ssasured at right mgles to the shoralina
from the lina of extrama low water In-
lmd eo tha landward limit of the baach
(the coantlina).

An almost horisontml poreion of tha beach
formsd by wave actiom (usually during
highar than notwmal tidas). It gsoerslly
has & landward alopa. Thair composlclom
is usunlly sofcer and mome loowsly packed
than thw rast of cha backshors. Two im-
pottant fasturas are the BENM CAXST and
tha BENM SCARP.

Tha HERM CAEST iw wmarsaly the paak of tha
BERM at the cop of tha Scarp.

The BERM SCARF im the vertical well on
tha sasward side of the BERM, and may
wvary in height from a few Lnchas to
savetal feat,

Tnconsclidacted materisal such as clay,
gtaval, mud, ooze, pabblas, resk, shell,
snd shingle thet covers the boctom of m
ocasn &¥ athar body of water.

A wava braskisg on the shora, ovar 4 raal,
sto, Braskars may be roughly elsssified
into thress kinds, although there is much
ovarlapping:

The vartical distmmca from the top of tha

‘wawe cvest at breaking to tha trough lina.

{The treuch lina is sssantially st tha
soms alavacion as the trough immadiastaly
prucading the braaking crast.)

Tha plana or laval to which soundiogs on
a thart are Teferted, IC L5 usually tsken
to corcvaspond to 4 low water wtags of tha
tidas, Also tha intarssction of a given
parallel and saridisn to which herlsontal
poaitions are teferrad; commonly the eg-
uator and tha saridian of Gresowich,

Tha lime saparating the backehore part of
tha baach from the cosstal terysing the
Landward limit of ordipaty SLOTE WEVEN.

It may be marked by & change tc » balc

of cld beach deposics and dunem moTe of
lesaa atabilizad by permapent vagatatiom

or by wava~cut cliffs and an ilmmediate
change to land forms amd vagatation
charactariatic of the interior.
A hopisontal movemant of watat.
ara four types of curcents)

Thara

TIDAL: Causad by changs of tida,
WiKD: Caused by local winda,
LITTORAL; Movas parallsl to tha baach.

Cauped by quartaring surf.

RIF: Narrow currant running sesward
thtough surf sens. Usually sn sacipa
for LITTORAL currante.

A hydrographic fastore wually oeccurriog
oo & mingls beach snd having tha appear-
ance of a sbecesslon of semdedirelun of
squal aisa. They wvary in lesgch Lrom
about 20 to M fsat to ovar 100 feat and
in vartical dapth from ona to two fast,
Spead (KNOTS)} with which a curranc mevas,
A baach which will support tha waight of
mer: &od vahicles and allow thalr sovemants
without special sguipsent or aide.

vil

FLANK

TCRESHORE
CRADLENT

EIGEWATER
LINE (EWL)
HINTERLAND
HEARSHORE
OFFSHOAE

RIFPLE MARXS

SAND BAR
SAND DUNE

REA, STAIE OF

SET
SURF ICNE

TROUTCH
TYFES QF
BEACHES

WATER LIKE
WAVE CREST
WAVE DIRECTLON

WAYE HEIGHT

WAVE LINGIH

17

Tha right or lafr aide, whan Tacing
in the Jdirectiom of the cbjective or
viswed from sasward; oormally ildanti-
Fisd by compass bearings.

Tha area betwiian HYL and MLIN.

The slcps oY Inclimation of = lina of

purface as comparsd to tha horisontal,
usually exprassad as a Tatic,

The lina cof dabris formsd at tha
maximm halght reachsd by sach riaing
tidm.

The area landward frow the line of
first permanant vagatacion.

Tha aces bactwesn MLIW and the five
fathom cuorva,

The ares samward cf the five fathom
CUTVE

Small, fairly regulst ridpws in the
sand ot silt. As thaly form ie normal
to tha ditection of wind and/or cur-
rant dicection, thay indicste both the
prasgnce and the direction of winds
sndfor curcante.

An alongited shallow depression formmd
by wavas and/or tidal acticm in the
Forashore and usunlly £illed with watmr.
Ganerally parallsl to the shoreline.
As undervater mound of asnd formed by
WALET OurtEnLs.

A hill or mound of windblesm sand which
2y OF may not have vegatation on top.
They are always shifcing becausa of
vind mction.

Dascriptiom of thse sea surfaca with
ragard to vava charactaristice:

DESCRIPTION WAYE HEIGHT s]"l'!
Calm

Bmaath Lews than 1
Blight 1t 3

Madarata 3o 5

Rough 5 to 8

Yary Rough & ko 11

High 12 te 20

Yary High 20 to A0
Mountainous 40 md over

Tha intermaction of a spacified plane
of watae with the shors.

A besch which will support man and
squipmant, but which, bacauss of the
unconsclidated charactear of the baach
matarials or tha prassnce of mud or
marsh will requira the oee of trecked
wehiclas or mats for wehicular movasant.
Direction in vhich current BOVEE.

The mors or lams continuous balt of
breskets along a shora or over sn ob-
struction such asm a shoal or ceaf; tha
araa batwedn the outer-most braakets
and tha limit of wawe up-rush.

Tha lowest polnt babwasn two waves,
Thare ars two tuin types of baachas!
Srendght and Curved. Tharm are two
typad of corvad besches: Comvex and
Comcava .

The point whers tha water touches cha
beach comatantly changing with svary
braskart .

The highast part of a wave. Alsc that
part of tha wave abowe satill-wster lawvel.
Tha dirsction Irem which & wave wprn;dm.i
Tha wartical distescs batwaen & Wave
ocrast and tha praceding trough.

Tha horisontal distaocs beaomasn corTe-
sponding points on two sucaseive weves
maasured parpandicularly to tha creak.

et e o b et e o



WEYE PERLIOD

tima for & wave cresf to CrAVErER
p diatance agqual to one wavelength;

the tima for two succassive wave craste
to pasa & fixad peintc.

WAYE UPRUSH Tha rush of watar onte the beach follow-
. ing the breaking of a wvave,

"Tid=

Termminology

CHARTED Water depth as measurad from Datum,

DEPTH The actual watar lavel squals CHARTED
DEFTH plus heights of tide at that time.

CURRENT A horizontal movement of watar

CRIFT OF The wvalocity of = cutrant axpressad in

CURRENT knots.

SET OF Dirmcticon toward which current movea,

CURRENT

TYPES OF CURRENT

EEE CURRENT A tidal current that moves away from
shore or dowm & tildal Atyeam.

FLOOD A tldel current chat soves toward the

CURRENT shora of up & tidal stream.

LITTORAL A movemant of watar close to and paral-

CUREENT lal te the shoreline (pensrally wave-
inducad).

OCEAN A movemsnt of water which is sote or

CURRENT less permanant in its charactaristice,
as tha Gulf Ecrsam.

RIP CURRENT {FBip Surf), A narrow currant of water
flowing seaward through the breakar
2ONM .

WIKD A movemsnt of vater produced in the opan

CURRENT saa by local, imparmsnsnt winds.

DIUEMAL [See Tidam: Typua of)

TIDES

DATUH Tha standardieped plane from which watey
dapth 1s measurad.

IRIFT The velocity in knota that tha current
is moving.

EBE CURRENT The horizomtal moticn of watar aoway
from lund, during abbing tida.

TLOOD Currant when the rising tide canaaa

CURRENT water motion towerd the land,

HalL? TIDE The plans midway batwesn Mean High and

LEVEL Haan Low Hater.

RICH WATER {High Tida) the highsat laval raschad
by an ascending tide. -

LOW WATER {Low Tide) ths minimum lavel teachad by
s descanding tide.

LOWER LOW The lowar of two low tides in sny oma

WATER duy.

LUMAE DAY Tima Tackoned by the passage of tha moon
around the earth, (Usually 24 hours
and 50 minutes, e it takés this long
for tha moon to meks fma complate Cevo-
lution), {Sem Selar Duy).

HMEAN HIGH (MEN)} tha avatage haight of High Watars

WATER masduled ovar 4 long peticd of tima,

MEAN LOW (MW} tha average height cf all low tidas.

HATEE (Eaferanca: Atlineie snd Gulf Coast of
“iui}i

MEAN LOW Tha avarags of the low water at spring

WATER EPRING tidas. (Most British sdedralty charta
uss maan low watar apring.

MEAN LOWER {MLLE)tha svaraga of the lowar of tha

LOW WATER two daily tides, measured over 2 19
vaar paricd. (Bafarsnce datum for Pacl-
fic Coast of U.5, Hwwaiisn Islands,
Philippines and Alaska).

MEAN SEA Avarags ‘leval of the ocesn.

LEVEL

MLXED TIDES (Ges Tides, Typas of)

HEAF TIDES Tides which ccout when the meon In Ia

ite first or laat quartar, (moon LI» at
quadraturs). Moon and sun ars cppesed
to mach other to produce tides of -

RAHGE OF
TIDE

ducad rangm. {Lowsr Highs and Righar
Lowe), (Saa Spring Tidas}.
Ovdinarily, tha differsnce in halght
beatwesn maas high water snd mgan

low waterj less commonly, tha dif-
farence in haight betwasan aoy glven
high watar and the pracading or fal=
lowing low water.

NOTER

¥II - 14



REFERENCE
BTATION Some principls ports and points, la-
- tad in Table Cna (1) of the Tide and
Currant Tables.
BECONDARY These ars contained in Tabla Two {2)

STATION of the Tide and Current Table and con-
zlat of most of tha portz and points
that are not listed in Takbla One,

SLACK WATER The state of a tidal current when its
velocity is naar zerc, The term i3
also applied to the entire pariod of
low welocity near the Ame of turmdng
of tha current when it 13 tooc weak to
be of any practical importance Ln
navigation, (See Stand)

Time reckoned by the passage of tha
aun around the sarth, Usually 24
hours 13 considerad to be one aolar
day. (See Lunar Day)

BPRING TIDES Tides which cocur near tha time of
full moon and naw moon, at which
time the sun and moon act togsther
to produce tdea higher and lowar
than tha average, [Sas Neap Tidea)

STAND A brief paricd at high or low water
during which thars i no change in
tha water lavel. {(Bee Slack Watar)

BUBORDINATE Sea Sacondary Station.

ETATION

TIDAL CURRENT The horlzontal movement of water
causad indirectly by the tide-produc-
ing forces.

SOLAR DAY

TIDAL PERIOD The time intarval betwaen two conssou-
tlye like phasas of tha tide .

TIDE The pericdic riss and fall of ssa watar
which resulta from the gravitational
attraction of tha moon and sun acting
upon the motating sarth.

TIDE, HIGH (1) High Water {HW), the maximum
height reached Dy a rising tide, (2)
Highar High Water [HHW), the higher
of the two high waters of any semidiur-
nal tidal day.

TIDE, LOW (1) Low Water (LW}, tha minimum haight

reached by a falling tide. (2} Lower

Low Water (LLW), the lower of the two

low waters of any semidiomal tidal day.

A tarm appliad to tidas of decreased

cange occurring semi-monthly when tha

moon 1s in the first and laat quarters,

&4 A rasult of tha tide-producing forcan

of the sun and moon acting in cppoaition

to sach othar.

TIDE, BET OF The direction towards which a tidal cur-
rent flows, given in compass points, or
prafambly, in dagress.

TIDE, SPRING A term applied to tides of Increased
range caourring aemi-monthly when the
moon is new and full as & result of the

TIDE NEAP

tide-producing forcas of the sun
moon aoting in conjunction with each
other.
E

SEMIDIURNAL The condition wherein thara are rwo
high and two low watera sach tidal day
with relatively amall inegqualitias in tha
high and low watar haights.

DIURNAL Tha condition wharein thers iz only a
slngla high and a single low water each
tidal day,

MIXED The condition whereln the tides ara

usually samidiurnal but occasionally
ara diumnal. The high water and/or low
watar haight differ greatly in an area
experlancing mixed tides .

TIDE

Followlng 1&g tha mathod used to obtain the con-
dition of tha tide at a partlcular place and time, weing
the current adition of the Tide Tables published by the
U. 8. Department of Commarce Coast & Geodetic
Surveéy:

(1) Enter Tabla #1 for the bage station and ob-
tain tha predicted high and lew water, one &f which is
before and tha other after tha dasired time {or one hour
before tha dasirad time, if on Daylight Saving Time).

{2] Enter Tabla #2 for the substation, and find
and apply tha proper corractions to the Information ob-
tained from Table #1. Calculate:

a, The DURATION of the rise {or fall). That i=,

the time differanca batwesn the high and the low tides,

b. Tha RANGE of the rise [or fall}, That is, the
helght differance batween the high and the low tides,

c. The TIME ELAPSED betwaan the desired time
and the tima of the nearsst high or low tide,

{3) Entar Tabla #3. .

a. In tha saction labeled "Time from the Neamst
High Water or Low Watar® antar the left hand colum at
the number which most nearly agrees with the DURA-
TION found above .

k. Reading scross that horlzontal line, find the
time which moat nsarly agreas with the TIME ELAFSED
found in 2. o. above,

¢. Read down that column into the "Cormrection
tc Height" Saction dirsctly below. The CORRECTION
sought is in that column and on & lina with the RANGE
of tide calculated in 2. b. above. {Found in the left
hand ocolumn) .

(4] Apply tha cormrection:

A. When tha NEAREST tida (used in 2, c. above)
is high water, subtract the cofisation,

b. Whan tha NEAREST tide (used in 2. ¢. abgve)
is low water, ADD tha CORRECTION,

¢, Tha result wlll ba tha haight of tha tida at
the time desired.

CURRENT TABLES

Following is tha mathod usad to obtaln the con-
dition of the current at a particular place and time
using the qurrant sdition of the Cumrent Tables pub-
lished by the US Departmeant of Commerca Coast and
Gacdetic Survey.

(1) Enter Tabla #1 and cbtaln the predicted
slack water and maximum curment time and VELOCITY.

COne is before and the other after the desirad
time {or cne hour bedére the desirad time, if on Day-
light Saving Time).
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(2) Enter Table #2 and find and apply the proper
correction to the figures obtained from Tabla #1.
Caloulate:

a. The tims INTERVAL batwean slack and max-
imum aurrsnt,

b. The TIME INTERVAL betwesn slack current
and the deaired time.

(2) Entar Table $3.

a. Entar at the top at the figure which most
naarly agress with the INTERVAL obtained in 2. a.
abcve.

b. Read that column down to the CORRECTION
which is on a line with the TIME INTERVAL ocaloulated
in 1. b, above (found in+he left hand solemn),

6. Multply the maximum curmsnt VELOCITY
cbtained (n 1. above. The result will be the velogity
of the current at tha time desinred .

NOTE: Table #4, whan used in conjunction with
Tablas #1 and #1, i3 very ussful for determining per-
icds during which swimmers will not be greatly affect-
sd by the curment,

Notas
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CHAPTER EIGHT

MAP and COMPASS READING

NMap Orisntation

A map is said to be orientsated when it lias in
thm propsr ralaticnship to the ground which it
raprasents.

ataps

{1) Lay the straight edge of a compass along
& Horth-Bouth grid line.

(2) Rotats the map until the compass reading
DUPLICATES the Declination diagram,

Nobas
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Compass HAKaimuthe

INTRODUCTION: Ddraction is defined as an
imagilnery ateaight lina on the map or ground and
is sxprassad as an amimach,

Thara are thraa types of direction princsd
in tha declipation diagram in tha margin of &
maps:

{(a) Trua Noeth (Tha direction ta the Narth
Bymbolisned by n star).

{b] Magnetic Borth (The dirsction in which

the sagnatic arrow of your compans will paint,

when upsd In the arsa shown on tha wap. Jym-

tolised by a half-arrow).

{e) Grid North (Tha dirsction of ths morth-
aouth grid linas printed on the map, Symbolissd
by MoEM},

Wheen veing a compaps to determine tha asi-
with from ong polnt to ancthar round ,
the saximuth 1is sesiured cleckwiig Erom ie
aorth snd ig callad a "Magnaeis Azimuth", How-
sver, wham using & protractar to Jdateerming the
agimuth from cna point to anothar
the agimuth i maarirad clockwinsg from Grid
Horth and ig callad "Grid Aximuth",

dince tharcs is a differsnce (called cha
"GeH Angle") betwean Grid Morth and Magnatie
Horth, it is necassicy to convert ons to tha
other bafore spplying & Grid Asimuth to actual
tarriin feature, or & Hagnatic Asimuth to pointe
oo & map. This vooversion is dona by means of
a "G=M Angla Disgram™,

CONSTRUCTING A G-¥ ANGLE DIAGEAM:
skrack &4 G=M Jngle Clagram:

{a) Rafar to declinstion disgram, axtragt
tha G=N AMILE, and bring it up to dete. DBelow
s & sample declivation diagram, followad by
explapation of how to Bring it up to data.

|

Approximate Hean Daczlination 1948 ¥t1.'
Por Centar of Fheat "
Annual Maghatic Change 2' Westarly

Polw,

To con=

Figuring for the year 1M1, tha G-N Angla
hap bean changing 15 years. It has changed ewo
winutes sach year, and has chaoged & total of
A0 mirotes townrd the west. According to tha
diagraw, signatic north has besn seving toward
Grid North, sc the changs muat ba subtracesd from
tha ariginal G-M Angle (154.307-30'sl64.), 1f
nacessary, round off tha G-M Angle to the nearest
k degres. (1' to li' = 0 degress; 15' ko &44' =
k degren; 43" tu S0' = 1 degres.} The current
f;:t -iEll for tha declination diagram above 1s

L] .ti

(t) Drew this curreant G-M Angla.

{¢) From the base of G-M Angle draw »
line to the right; this lics reprassnts any
animuth, BN

. M

v JSMeap Asimuihs
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USING THE G-M ANGLE DIAGEAM: Wheo working
with & sap haviog an sast O-M Angle: To convart
magnatio Aximuth bto Grid Asisuth, add Ebha G-N

ﬁ.‘l‘l‘l.-

MAGHETIC AZDMUTE = Z00d. an
G<M angle - 16d. £ o
Grid Agpimuth = 216d. y

To geonwart Grid Asisuth to Magnecic Animuth,
subtract tha G-M Angle:

GRID AZTMUTH = 214d.

a-M h‘l- - lidl: W

Magnatic Azimuth = 200d, L

L]

¥hm working with a map having » want G-H Angluel
To convert Magnetic Azimuch to Grid Asimuth,

mubkrace O=-M angla,
L)
“ R
e

MACNETIC ALIMUTH = 200d.

G-M Angls = 164.W

Grid Aximuth = 184d.

To convart Grid Asimuth to Magoatie dsimuch, sdd
tha G-N Anglas.

GRID AZDMUTH = 1Bad.
fi=M Angle = 1&d.W
Magnatie Asimuth = 2004,

NOTE: Tha G=M Angla Diagram ghould be
condtructed and used sach tise converation of api-
muth i requirad.

Ap & tima-saving procedurs whan working
fraquantly with the sams map, conatruct a G-M
Angle Convarsion Table on the margin. Using a
mip hawing = G-M Angla of 164.E, the following
is an samumple of such = tabla:

BAEY G=M ANGLE

FOR -COMVERATON OF:
MAG AZ TO GRID AZ: ADD 16d.
GRID AZ TD MAG AEZ1 NUBTRACT 14d.




DETEHERMINING
COM P NS 1S

COURESBIE

(1) Orientate the map.

{2} Draw a straight line batwesn the point wharse
¥ou are and the point you want to reach.

(3} Lay the straight sdge of a cowpass along this
line pointed in the dirsction you will be
travaling.

(4} FRead the compass. It will read the coursa
you will feollow to reach your destination,

ROTE: This must be doce io the actual ares or

an apes with the sase declinakcion.

MAF ORIENTATED

RESECTION (S E .- L. OCATICON)

(1} Orientats ths map.
{Z) With a compass, gat the bsaring to s tecrain
featurs that you can identify on your map,

(3) With thea map acill orientsted, lay the atraight

edge of a compams across the terrain fasture,

(4) Rotate the compass until it resds the sams
bearing as taken to the terrain fsature,

(5) Wich the compass in place, draw & lins along
the straight sdge and axtend the lina to your
SUSPECTED locatiom.

(6) Repeat steps 1 - 5 with a diffearant promi-
nant tetcain featurs.

{7} The point whare the lines cross is your
location,

NOTE: The mors sightings tsken, tha mors ac-

curates cesdings will ba.

YIIl
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Intersection is determining on a map, the loca-
tion of an UNKNOWN point, from one or more KNOWN
points .

(1) Orientate the map.

(2} From a known peint, take a compass bearing to
the unkncwn point .

(3} Lay the straight edge of a compass across the
known point and rotate the compass until it reads
the same baaring as taken In step 2.

(4} Draw a straight line along the straight edge of
the compass and extend it to the area of the un-
knocwn polnt.

(5} Repaat steps 1 - 4, (after moving to a different

prominent terrain feature). : - _ i
(6} The point where tha lines cross is tha location of i&‘?ﬂ'._-v S -R L 8 ke BT e

the UNKNOWN point on the map, - A :r’uﬁaf o
NOTE: The angle formed by the croesing lines should o o TERYE Wy Aoy

be as close to 90 dagrees as possible.

MAP ORIENTATED

GRID CO-ORDINATES

Sguare .
EXAMPLE; 1000 meter grid square "2088"

To read Grid Coordinates: Start at the lower //
laft ;rlun:l comer orf the map then read right and up.
A fouwr-digit grid coordinata defines a 1000 Metar Grid /

a9 208884

A six-digit grid coordinate dafines a 100 Mater
Square within a 1000 meter grid square.

EXAMPLE: 20081

\

100 matar squara "208884"
100 meter square "201881"

N

[ 0 ]
Q
L~
e
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COUMNTOUDR LINES

HILL TOP
N GROUND
oN MAF Whan you sre located on a hilltop, the ground
Last closad sontour alopes down in all directlons
Q// B
ON MAP
1 ar ¥V shapad contours with the bass of the U or ¥ When you are locatad on ridga, the ground slopas
pointing away from higher ground dewn in thres dirsctiond and up in one dirsction
DEPRESBION
______.—-'_ o
- [
SN GROUND
SN MAE Whan vou locatad In & depression, thers iz higher
Indicated by depression oontours ground in all directions
_&k YALLEY
A.h
SN MAF
BADDLE
=3 < .,
SH GROUND
Whan you are located in a saddle, there s higher
QN MAP ground in two directions and lower ground Ia two
Hourglass or figure sight shaped contoure directiona

Vi1l - &
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DUTIES OF A JUMPMASTER
PARACHUTE JUMP

5 POINTS OF PERFORMANCE
PARACHUTE LANDING FALL (PLF)
MALFUNCTIONS

EMERGENCIES

MISCELLANBOUS

JUMPMASTER SYLLABUS
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CHAPTER N I}J E

PARACHUTE
OPERATIONS

DUTIES OF A JJUMPMASTER

GENERAL: There ls only ona jumpmaster in any
one almlanea. Ha hag command authority over and res-
ponsibility for all airbome perscnnel In the alrplane.
Thea jumpmaster 18 normally regponsgible for an inspec-
ton of the airplane and personnel, the enplaning and
jumping of personnel, and the dropping of asrial de-
livery containars, Ha is rasponslble that all alrborma
parscnnal aboard the alrplana ¢bhearve Hlight saftey
regulations and comply with instructlions from the pilot,
The jumpmaster may or may not jump with planeload .
Tha geaneral duties of a jumpmaster includa:

{1} Ensuring that the time schedule for the con-
duct of the operation 1s followad ax closely ae pos-
sible, primarily station time {the ime at which all
patachutists and other participants ame in the aircraft
and ready for taka-off), and that a thorough Parachut=
ists" Briefing is conducted .,

{2} Conferring with the Drop Zome QOfficer on all
alr-ground procedures .

(3) Dwlagation of specific duties to othar jum-
pers to assist him in the parformance of those dutlea
of jumpmaster cutlined lerein .

{4) Drawing and assignment of eguipment to ba
jumped Ly each man and assignmeant of stick order.

{5) Conferring with pllot on all In=-flight proce-
dures ,

(6} Briefing the pilot on Drop Zone locatlon,
and ldentifioation, drop altitude and spasd, number
and piza of sticks, and numbar of gupport personnal
riding the alrcrait othar than jumpers .

(7] Ensuring a loading manifast iz avallable for
the pilot with last minute comrrections entared .,

Prea-Jump Briefing

The assigned jumpmaster will conduct or supar-
vige tha pre=Jump briafing., This briefing will be at-
tended by all parscnnel listed in the Parachute COpara-
tions Schadule plus any others involved in the opera-
tion. The briefing will include discuseion and ax-
planation of all material contained in the parachute
oparations schadula, Any sapecial or unusual condli-
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tione will be fully explained. Tha brieflng will in-
clude, but is not limited to, a discussion of the fal-
lowing:

(1) The method of identification of the Drap
Zone , spaambly area, and obstacles, using maps and
photographs when available.

{2} Emcke and panals for day jumps, lights far
right Jumps, and amargency signals.

(3) Bpecial egquipment, lights, whistles, or
othaer agsambly davicas,

{4} Meathod of notifving the Drop Zone Officer
that injuries have or have not occcurred .

AIRCRAFT INSPECTION

The jumpmastar is responsible for inspaction of
the aircraft prior to take=-off. This Inspaction will
include;

(1] The doorway, to engure that all sharp edgas
and projections are well taped.

{2} The atrcraft floor, to ensure that it is frae
of all obstructions .

(1) Inter-zommupication batwesn the jumpmastar
and pilot, to ansure it is operative,

{4) Anchor line cable, to ensure that it is secur-
ad on both ends and that 1t hax the proper amount of
slack ,

(5] Emergency exits, to ensure they are clear
and properly marked,

{6] Ensuring that first aid kits are inatalled In
tha alrcraft,

{7)] Ensuring that slck cups are availabla,

{8) Ensuring that gufficient seats and safety
balts are avallable for all perscnnel participating in
the cperation.

{9) Adrcraft inspection for night operations will
include an inspection of the Ughts to ensure they are
of tha color requirsad and are cparative,



PERSONNEL INSPECTION

Immediately prior to take-off, a deaignated
Jumpmaster will supervise two inspectiona of aach
parachutist, COne of these will bs conductad by a
qualifisd parachute rigger. The other inapection will
be made by a deatgnated jumpmaster, Whan only cne
rigger is available to conduct second checks, and he
is aseigned to jump, the second check of his aquip=
ment will b mada by ancther jJumpmaster or a Jump-
master tralnes under the supervision of a jJumpmaster,
Following 18 the jJumpmaster and rigger check for the
T=10 Parachute:

FRONT
HELMET Froperly fitted and fastaned .
RISERS Fraa of tums from tray to CAnopy

ralease assembly, Risers will be
af aqual length,
CANOFY RELEASE (1) Remove cloth cover.
ABSEMBLIES (2) Pull down cn metal cover.
{3) Check for snug fit of the lug
and ensure the relaase azgambly is
fres of forelgn matter.
{4) Replace metal cover.
(5) Pull down on cloth eover and
ensura cloth eover 1a placed under
the lower lip of the releass assem-
bly.
Fres of tumns and twists and lugs
properly lnserted into the quick re-
lemsn asgembly,
QUICK RELEASE Remove safsty clip and check if

CHEST STRAP3

ASSEMBLY quick ralsase assembly is function-
ing properly. Retum aafaty clip,
WAISTRAND Free of tums and twists. Place

through reserva retaining locps .
Secure to walst band adjustar with
quick relaage .

RESERVE (1) Snap fastaners attached to "D
ring with safety wire through the
parachutista right snap fastener.
(2} Six properly attachad pack open-
ing alagtics .

(3) Ripcord locking pins through
cones with riggers seal intact.
{4) Ripeord handle positioned on
the parachutist's right.

LEG STRAPS Free of turne and twists from saddle
through leg strap locps and leg
strap lugs properly inaerted into the
quick ralsase assambly,

BOOTS Tump type.

BACK

HELMET . Froperly {lited and fastaned .

BACK STRAPS Free of turns and twists and proper-

ly adjusted to tha parachutist,
SADDLE Frea of turns and twists and well
down over the buttocks .
{1} Btatic line brazking loop propar-
ly tled with ona quartar inch cottan
webblng.
{2} Static line first "stow" ig golng
to tha right side of tha parachuta
pack tray,
(3) Static line free of turns and
twists and sarviceabls,
{4) Static line snap fastensars will
ba in sarviceable condition with
attached safety wira,

PACK TRAY

{5) Static iina placed over parachut-
ist's (rdght-laft) shoulder and attach-
&d to tha reserve parachute carrying
handle,

ADDITIONAL EQUIPMENT CHECKS

(1) Pixed blade knifs, day/night flare, and lifa
Jacket as prescribad by current regulations ,

{2} Static line sxtensions will be attached to
the static line when the following aireraft are used:
C=47, C=117,

Attach the static line extansion to the Enap fast-
ner of the static line. Flace safety wire through hole
provided and bend.

Cover the snap fastenar with cover provided on
the extension and tie securely,

Attach the snap fastensr of tha axtension to the
carrylng handle of the resarve parachute ansuring the
snap fastenar of the axtension ls of serviceabls con=
ditlon and the safety wire is attached ,

DUTIES BEFORE TAKE OFF

Prior to take-off, the jumpmaster ig responglble
for ensuring that all parachutists are peated in proper
stick order, that aircraft aguipment is sacyure, and
that all peracnnel are seated with smat belts faptenad,

DUTIES DURING FLIGHT

Communications betwaen the pilot and jumpmast-
er ara required to relay information from pilot to the
stick leader or jumpmaster, If the aircraft intarcom
system is Inoperative, & system of hand signals will
ba uged,

After the aircraft has reached an altituda of 500
feat actual, the jumpmaster may give the command to
unfasten safaty belts, He will ensure that parachut-
iats keep safety belts fastened whenever specifisd by
the pilat,

The jumpmaster will permit smoking only if the
Pllot authorizes it, He will take no gmergency actlon
unless so directed by the pllot, One of the greatast
hazards during emergencies is centar of gravity shift
caused by personnel moving about in the aircraft.

As the aircraft approaches the Drop Zone, the
jumpmaster will check the alroraft allgnment with the
Drop Zone, Correctloms in alignment will be relayed
to tha pllot. When the aircraft reaches the sxit point,

1f the aren 18 clear, tha aircraft is at drop alltuda,

there iz no visual "NO [UMP* signal on the Drop Zone,
and tha surface winds are within the prescribed limits,
tha jumpmaster will exit the drift indicator, tha wind
dummy jumper, the first stick laader, or laad the stick
himself, as appropriate .

After determining that it ig safe to jump, the
jumpmasgtar will give all standard jump commands to
#ach stlck. He will have the Assistant Jumpmaster
ensure each man is properly " hooked up,”

If. in the opinion of the jumpmaster, an unsafe
condition exista, he ghall abort the jump or pass, as

appropriate .
The jumpmaster, at conclusicn of aach pazs,
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will nctify the pilok that the pacachutists have sxit-
#d and clearad the aircrafc, He will than, with the
anpgigcance of tha Assistant Jumpmaptac, pull in tha
stetic lines. unhook sand stow them, In the svent &
decimive wind change is axparienced prior to the
axicing of all mtickes, addicional wind dvift indi=
cators or wind dummy jumpers mwy be dropped at the
discration of the jumpmastar. Any othar arrangsment
of stick ordar as appropriate may be made by tha
Jumpmaater.

JUMPMNG OF PERSONNEL

Four minutes from the drop zone the red 1ight
goes on and the Jumpmaster gives the commanda:

GET-READY, STANDUP, HOOKUF, CHECK STATIC LINES, CHECK
EJQUIPMENT, ZQUNDOFF POR BQUIPMENT CHECK, and STAMD IN
THE DOOR in wequance. The pilot notifies the jump-
maptar to give the command G0 by turning on the gresn
light. Tha grasn light is the signal to jump unless
cne of tha following conditions prevells:

f1} Thara 1s a no-Jump signal (red smoke, panals.

or lights) on the drap zone.

(2} Thare is anothar aicplans bulow ot danger-
cunly elose.

(3} Some comditfsn within tha airplane pra-
cludes a aafe exit; for sxample. the asehorlipng braaks.
If a parachutist refuses Eo obay & jump command, the
Jumpmagter has the men unhonk hie scacic 1inae, 1f
necasgary, and move to the front of tha airplana ta
ba clear of othar jumpars who are going to exit.

POST JUMPF CRITIQUE

If required for training purposes, 4 post opara=-
cion critique will be conducted by the jumpmastar.
All participants listed on the parschute nparation
will be prasent. The purposs of the critiqua is t~
discuss errors and taks corrective action to improve
patichuts operations.

PARACHUOILERE
LI

SAFETY REQUIREMENTS

Training jumps are mads only when waathar condi-
ticns parmit the pilot snd jumpmaster clear visibilicy
of & drop 2eme while at jump altituda.

Normally, training jumps ars not made vhen
grrund winds excead 15 knots for land jumpe, anod 20
koots for water jumps. The abflicy of & parachutiat
to Jump and land in high winds sucossafully varcias
with his training, sxpsriance, physical conditieon.
and tha conditions of tha dvap Lons.

Farachute drops will be sxecuted at tha air-
speeds considerad safe for che airveraft baing used.

Training lumps are wmade from altitudes of 1,250
fast from fixed wing afpcraft and 1500 faat from
halicopters. Combat jumpa way be made from as low an
400 fust during daylight hours and 500 fast during
the houre of darknass.

BOARDING THE AIRCRAFT
Tha jumprascar loads his men so that thay are
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“heoK up ...

spaated in the depirsd jumping ordar. He checks tha
manifesc to ensure that all parschutists ave proparly
loaded and accountad for. When his man are proparvly
sented, he hap tham fastan their ssat balts and va-
pores hisp readinass to the piloe.

CONUCT IN THE AIRCRAFY

Ferachutists must ba weated with thaic aeat
balte fastened whan their airplang is taxiing, and
during take-offs and landings. Helmats srs worn
during take-cffs and landings. Wheo the airplans
radchas 4 pafa jump altituda, the jumpmistar instructs
tha parschutists to unfasten their seac belte. Ap-
proximactaly 20 minutes prior to resching the drop
eone, the pllot notifies the jumpmastar who slarts
hin men and has them secure any squipment thay may
have loossnad. Frur minutes prior to resching tha
drep sone, the pllot sigoals the jumpmascar by turn-
ing on the red light at the jump door. Tha jumpmas-
tear starcs the jump command sequance 4t this cime to
parmit proper axecotion of the sight jump comsmnds.

JUMPF  COMMANDS

Ingtruckion in tha sight jusp crommands is start-
#d 1in mockup Eraining and continued through all
parachuts training. Thase commands are usmd Lo sn-
surs ordarly control and msovesant of parsonnal with-
in tha airplana and to provide o systematic chack of
squipsgnt and jumping procadures. The compand aa-
quance is: BREADY, STANDUP, HOOKUP, CHECK ETATIC
LIKEE, CHECKX HQUIPMENT, SOUNDOFY FOR EQUIFPMENT CHECK,



*stond v

STANCD IN THE DOOR, GO. The sight jump commends avs
sxscutsd in che sems gunersl mannar when jumping From
sithar door of the sirplane axcepc for tha necsssarcy
adjustments describad balow, Tha detailed axacution
of thass coomands is prasscied for parachutist jump-
ing from tha left door, with alterrates Instructions
for the vight deor ivdicated within parsnthases, thus:
laft (right).

Arm and hand signels sre uesd by the juspmtater
in conjunceion with tha varbal comsands for the fieat
five of tha sight jump commands.

5T READY

Tha GET READY pasition is ona of alertnass, and
the OET READY commind is given to ready the parachut-
ist for tha commands thae follows. Tha parachubist
i9 ssated in the sairplane with tha scacic linme ower
tha laft{right Jshouldar. Whes CET RZADY is given,
sich san grasps his scatic line aoap in the righe
(laft} hand and holds it out from ctha body e ays
laval. He formm a bight near the end of the skakic
line at ite juncturs wich the stacic 1{ns snap acd
grasps the bight with the lafe (right) hand as chae
bath tha running end of tha atatic line snd tha scacte
lirg and tha static line snup protrude above the
tienched chumb and forwfinger. He drops his right
(lafe} hand nnd holda the static line sanap with his
laft (right) hand 50 that the cpening is 4t svre leval
and 1 pointsd towmrd the tafl of the zirplans. Lean-
ing slightly forward, he then brings his right {1aft)
foct under the seat and places his laft (right} foot
to hia front in the aisle.

STAND Lw
Tht jumper sxecutes the commend STANDUP by ris-
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ing quickly mnd turning toward ctha eafl of eheg air-
rlana in one sovessst. He grasaps tha apcher-line
cable i his right {left)} hand with tha palm facing
to his left {right) and holda the siatic 1ing srap
close to the sdchor-line cablsa batwasn his right
(laft) hand and his haad. He holde his haad on tha
cvutboard side of the anchor-lina esbla.

HOOK Ue

At the command HOOKUP tha pazachutist slips tha
static line wnap ovar the snchor=line cable from left
to right (right to left) and jerks dovoward to close
tha static 1ine snap. Ha then insarcs cha safacy
wira in its hole in the static lina snap and bandas
it down on both sidas. The parachutist doas not ve-
l1sanw his hold on the atatic ling until ha eotecs tha
door to axiE,

CHECK 3STATC LINE

The juspar ansuras thae the seatic 1ine acap is
c¢lodnd and that the safacy wira 1s properly insscted.

CHECK  EOUIMMENT

The squipment check is made in thrss phasan -
parsrnal chack by gsach man, chack of the pack body
and gtatic line of the man ko his front, aond check of
the body and stetic line of the last wan in che stick
by the next to lsst omn. Ar the command CRECY EQUIP-
MENT, such parachutist chacks his own equipment in
the following order:

(1) Seacin line snap, to snsuve chat it Is lock-
wd over the anchor-1ina cable, that the locking but«
ton I fully sestsd, and that tha safety pin {s in-
sarted and proparly bant. )

(Z) deatic line, to ensurs that it has not slip-
pad off ctha shoulder,

€3} Tha relssss saseambly, to ensurs that the
cancpy Jdoss not protruds and thac che ripeord handla
is In placa.

(4) The rassrve parachuta, to snpurs that the
canopy doas not protrude and that the ripcord handla
I In placa.

Hext, the parachutiast checks the pack body of
the san to his front to sosurs chat tha static lina
is ont slach or through tha tisars, that it s avar
the propar shoulder, and that it has no twisks or
turns. TPurther, he snsures that the pack clowing
locps are tisd. Upon complating the chack, he cape
tha thigh of the man ha has Inspacted to indicats that
the ingpection fis completad and thak his squipment fa
In orday.

Afcer complating the check of tha mdn to hia
fronc, the last man and the next to last man 1o sdch
stizk pivot ro their left (right]}. The next to last
man then chacks the lest man's pack, bedy and static
line,

sOu OFF FOR ECQUIMMENT CHECK
E-pfn'rl sncaring tha airplane, man in sach stick

aT4 tnumbgred consscutivaly starcting with tha number
1. The lowsst numbared man in sach stick is placad
nasrest the door,



stand in the door.....

On the command SOUNDOFF FOR EQUIPMENT
CHECK, the man numbered highest in the stick shouts
his assigned number and adds, "ox" » Thus, if hia
number 18 12 he shouts TWELVE QK. At the same time
he slaps No. 11 on the thigh, No, 11 then shouts
ELEVEN OK and slape Mo, 10. This continues until
Ne. 1 shouts ONE OK. The No. 1 man then moves
forward until he 1s even with the leading edge of the
door and grasps the edge of the doar with his fres
hand .

If a man finds something wrong with his ewnp
aquipment or that of the man to his front, he does not
soundoff, but indicates the error to tha jumpmaater by
Ialsing his frea hand. The jumpmaster either cormmects
the deficiency, or, if he cannot correct tha atror, ra=-
moves the man from the stick .

STAND IN THE DOOR

At the command STAND IN THE DOOR, No. |
shuffles farward with hiz right {left) foot advanced un-
til the toe of his right [left} foot is one-third of the
distance across the door space. Ha than pivets into
the door on the ball of his right (left) foot. His left
(right} foot 1= placed on the door sill, tha toe extend-
ing sbout 2 inches over the edge of the door. The
right (left} foot iz approximataly 2 to 4 inches in rear
of and 2 to 3 inches to the right {laft} of the hasl of
his laft {right) foot, his fingers and thumba are axtend-
ed and joined, and his hands are placed an the out=
side of tha door cpening. Hie arms sre sxtended
downward so that his hands are on a horlzontal line
unning midway between his hips and his knees . His
knees ara bent so that the top of his helmet ia at
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least Z inches balow the top of tha door. His upper
body 18 straight; head and ayes are atraight to the
frant. Thia position varies slightly to suit the con-
formation of the individual. Tha entire position La
one of colled alertnass, '

No. 2 shuffles toward the door, closing=-up on
No. 1 until the toe of his dght {laft) foot ig against
the side of the right {left) foot of No. 1, forming a T,

GO

The exit from the alrcraft is made by apringing
up and cut from the door at the command GO, This
sprnging actlon is obtained by simultaneously
straightening both knees and by guiding the body for-
ward with both hands on the autaslda of the door opan-
ing. The parachutist aprings forward bringing his
right (left) foot forward alongaidae his left {right) foot
80 that both feet clear the sirplane at the same time,
The laap plua the pull with both hands and arme should
give the parachutist anough momentum to clear the
door by at least 2 fast but not more than 3 1/2 feat.
As the man clears the door, his lega are gtraight. He
drops both hands over the enda of the resars para-~
chute with the fingers spread and the palm of the right
hand over but not grasping the ripcord handle of tha
raserve parachute. He holds his elbows tightly to his
sldes and his faet together.

At the momant he claars the airplane, he counts
aloud in normal cadencs, "One thousand, two thou-
sand, three thousand, four thousand.” If the para=
chutlet doas not feal his main parachute open by the
time he counts "Four thouzand”, he activates hie
resar'ys parachutse .



Ho. 2 starts into the door an snon ad Ho. 1 starts
to ¢lesac the alvplace. He takes 2 ghore shulffle for-
watd, pivots into the correct door poglitinn as de-
pcribgd above, and follows the No. 1 map at a 1 sacond
interyal.

RBach man in the stick azaumad, in succesaion,
tha Ho. 1 and dooy positinna previcusly described ba-
fors making an exit. During quelification training,
tha commind 00 18 given &8 sech man sspumed the door
position and ac che same time he is tapped sharply on
the thigh by thas jumpmastar. In unit jumps, the com-
mand GO Is given only onca and asch man fallowe the
W, 1 man with-ut Forchar command .

If the jumpmagter is » Ho, 1| man;, he miy almct
not ko lead the stick but stende weide whiie the No.

2 mAn Assumds the propar door position. The Jjumpmas-
tar than jumps st tha and of tha stick ar slsswhers
¢ tha situacicrn dictabes.

S POINTS OF PERFORMAMNCE

The five pointe of {ndividual parfnrmance as-
cantial in parschute Jjumps are: Check body praition
and count, check cenopy, kesp & sharp lockout during
descent, prapure £t~ land, and land.

FIRST: Check body position and count. Upom
legaving the door, sssume the cnrrect body poailtiom,
ehack your body position, and count ONE THOUBAND , TWO
THOUSAND, ETC.

SECOWD: Chack Canopy!:

Whan vou Fasl the parachute opgn, grasp tha risara
with your thumbs up and spracd them spért. Throw back
vour hasd snd inspect the cincpy for malfunction, de-
ploy your reaarve parachuts.

Tha T=10 main parachute frequently has cwisted
linas and this condition musec be corrscted. When the
sugpsneion linea are btwisted, you may not ba able to
rafae ¥our haad encugh to ohaarve tha canopy proparcly.
In this cass procesd as follows:

(1) Compars ynur rate of descent with that nf
othet nakrby parichutists. 1F descanding 4t tha sama
rate, you vd oot pull the cesecva but gat the twisks
aut «Ff tha susapsnaion lines.

(2) Crmpare your rate with the other parachutiste,
pckivaty your ressrve parachute immediataly.

(3] When othar jumpars are not cless annugh for
you tn compArs cates of descant, activate your Tasatva
parachute irmadincely.

I1f your suspanaion lines are cwipted and your cate
of descant ig oot sxcessive, reach bshind and grasp
wich pair of risara bahind your nack, with your thumbe
down and exart an outward pull on sach pair nf risers.
Kick In the direction oppopite the twiskt, Continue to
pull cutward on the risers and E~ kick vneil tha Ewistis
ara cut ofF tha gpuspsnaion linesa. When tha twiste are
out of your lines, check your cannpy and asasume the nor-
mal poaition.

THIRD: ¥eap o sharp lonknuk during descent. Col-
liziong and antanglesenits are dangsrous and sust be
avoided. Keap 2 sharp lonknut during descenty stay
claar of othar parachutists by slipping snd check your
landing araa for rhataclnn.

FURTH: Frapira &0 land. At treastop lavel or
approximataly 30 feat from the groumd, prepere to land:

{1y Extend your hands sEraight up, knucklas tco
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the Eropt and griep & pale of rissca in sach hand,

(2} Hold your haad up and your syss oo tha
horizon.

{3) Hold your feat and knsss togathen with
your knass slightly bent and toss pointed slightly
toward the ground so that the balle of your fast
will contact tha ground firat. Maintsin sufficient
mascular tenalen In your laga €0 sopurs that yout
fast und kneus stay togather throughout the fall and
to prevent your lags from collsapsing and allowing
your buttncks ko recdive soat of the impact.

FIFTH: Land. Upon contact with the ground,
axecuts the lapding fall dictated by the positlon of
tha body with respact to the lina of drife. After
landing, recover immadiately and collapes Ehé cancpy.

PARACHUTE LANWDING FALL (PAF}

Most injuriss in parachute jumping tresult from
incorvact landing. The PLF is a preciss methad of
latvding which enables tha perachutist to distribute
tha landing ahock over his antirs body and reducae
the chance of injury. When modarately tenasd, tha
muscular systam of the body 1s batter able to absorb
tha landing shock than {s the bona structurs. Tha
knae and hip joints mupt be unlocked by baing slighely
bant to prevent thess joiots from Teceiving an ax-
casslvely sharp jolt on landing. Immsdists Cacovary
from the PLY 1is taught so that tha parachutist will
gat to his feet unhesitatingly and collapse his pare-
chuts vhan modarate winds ara blowing.

PLF iy mads 10 the following manner:

than thae balls of your Esst strika tha ground,
pntate your body te the right or laft to axposs the
ramaining pointe of ecrntact to the ground and to
avoid falling on your knsss. When your feet strika
the ground, drop your chin te your chest and bring
your hande and slbowa in froant of your head and chest.
Your fest, calf, thigh, buttock, and push-up muncle
(miscle bahind your shouldat) should saks contace
with tha ground in that sequwnce. The fall 1n wxe-
cuted in @ fluid, coordinaced, and rhythmic menner
with ths five points of contact follewing oow an-
othar rapldly,

The PLF may ba made to che right, lefc, front
or redr, depanding upon which dirgction the paya-
chutist in traveling scrosa the ground at the time
of ilmpact,

Following ara the kay poiats to cbparve wvhen
performing & FLF:

{1) Kaap your hend srect, looking sctcaighc
ahazd untll the momgnt of impact.

{2) Hold Eest and knmes togethar vhan landing.

()) Haks initisl coctact with the ground on
the bills of tha fesc.

{4) Wesp koaes and hips wnlocked whils turning
in cha fall.

{3) Drop your chin to the chest snd bring tha
albows and handa in front of the chest and haad upon
contact with the ground.

(8) Kaap your body muscles tensa ancugh to ab-
anch tha hardast pact of the landing shock,

MALFUNC TIONS

GENERAL: A malfunction i3 an impropar daploy-
want of tha canopy. A salfunction may delay or pra-
vant thm npaning of the canopy nr it may turn tha



cancpy complately or partially ingide cut. A partial
malfunction is one in which some support is given by
a canopy; a complete malfunction offers no support.
Tha parachutist's tac¢hnigue in the use of the reserve
varias, according to the tvpe and degras of tha mal-
unction.

When & complate malfunction occure in the
main parachute, deploy your reserve parachute im-
mediately on completion of tha 4-sacond count. Kesap
your feet and kneas together, keep vour elbows in to
your sides, and raleasss your reserve parachute by
giving & vigorous, straight pull of the ripcord handla
with your left hand. The ressrve canopy will im-
mediately deploy and inflate because of the swift rush
of the air, Keep your legs together and your albows at
vour gides during daploymant 1o pravent the reserve
canopy from going between your legs or under your
arms ,

A partial malfunction 1a usually discovaerad by
checking the canopy after the opening action is falt.
[f your main parachute i not fully inflated whan you
check the canopy. activate your raserva immadiately.
If you have a partial malfunction, your reserve canopy
may not inflate immediately. If tha rush of air 18 not
awift encugh to inflate tha resarve, it may drop balow
you. Whean this occurs, manipulate the reserve
canopy (o expose more of ite surface to the rush of
alr and cause it to inflate as quickly as possible.
Frea any suspension loes ramadning in thae pask tray,
grasp & group of them in each hand, and shake them;
guide the suspension lines and canopy away from your
bady in the direction which tha wind tande to camy
them. Thess actions help ta Inflate the canopy.

When the raserve parachute has been activated
for a partial malfunction, you may find that you have
two inflated canopleas., When deascending with two in=-
flated canopies, you have no directional control ovar
tha parachuta. Bince you cannot affactively control
your directional movements with two inflated cancples,
it is imparative that all othar parachutists slip clear.
Assume the proper landing attitude, reaching high on
all four risars of the main parachute, and malntain
this attitude untll you maks contact with tha ground.
Upon landing, make your recovery as described in
section B, ‘When descending with only tha ressrve
parachute inflated, you will find that you can control
directional movement by slipping. Assume the proper
landing attitude by reaching up and grasping as many
suspenslon linas as possible with sach hand. Upan
landing, make a gquick recovery and collapes your
TREBIVE CANODY.

TYPES OF MALFUNCTIONS

SEMI-INVERSION (MAY WEST): Characterizad
by & portion of the cancpy and suspensicn lines baing
blown through and under the cancpy and coming out
the othar slde, giving the T-10 parachuta tha appaar-
ance of a larges brasslere.

CIGARETTE ROLL: Characterized by ons portion
of the skirt having & rolled-up mppearance. It may
. Involve as much as ¢ne third of tha canopy surface .

. This reducas the lifting surfaca of the cancpy.
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BLOWN GORE OR SECTION: Characterizad by
large rip or tear in the canopy. Dangercus if the hols
is larger than a steal halmet, The jumpar must act-
ivate his reserve parachute at once in the evant of any
of the above malfunctions. They may dangsrously
increasse the rata of degcent of the jumper,

TWISTED RISERE: Often the jumper will find that
he is unable to check hiz canopy because of twistad
rizers behind his nack. This is an expected occur-
rence with a bag-packed parachute [(60% of all jumps)
and ghould not be regarded as dangerous if the follow-
ing three rulas are appliad;

{1} If there are other jumpers naarby and he g
descending at the sama rate as they, then he should
réach bahind his nack, grasp the twisted risers, pull
tham apart vigorously and assist the untwiating by
kicking in the opposite direction of the twist. After
he gats them untwisted, he cheoks his canopy. He
muat chack his canopy immediataly to dlacovar a
poasible partial malfunction .

{2) I thera ara othar Jumpers nearby with whom
ha can compare a rate of descent, and ha 12 descand-
ing at a faster rate than they, he should sqtivate his
reserve lmmedintely .

{3) If there are no other parachutists near the
Jumpear with twisted risers and ha canncot tilt his henad
back to chack his cancpy, he should activate his
resarva immediately.

CANOPY RELEASE ASSEMBLY: Tha canopy re-
leagse nxsembly is an extremely safe item of squip-
mént. However, in the event of an Irragularity result-
ing in pramaturs ralaxsa of one or both riser groups,
aither during opening or during descent, the reserve
parachute should be activated .

LANDING ON ANCTHER JUMPER'S CANCPY:
Should a jumper land upon anothar Jumpar's canopy
during deacent, he must doubls tima or acrambls off
that cancpy aa quickly as posgible

SUMMARY: The Jumper must have a cauticous,
alert attitude toward malfunctions and amergencles .
He cannot afford to bacome sithear cocky or panioky:
emargancy procsduras muat be followed instantly and
automatically should the jumper diacover himself in
danger. He must remembar that failure of his equip~
mant saldom causes the parachutist's injurisa, Elghty
par cent of all jumper injurlies ocour durdng the fifth
point of performance, An alert, well-conditioned
paratrooper nasd not worry nbout becoming a liability
t& hie unit as & result of injury,

EMERGENCIES

A descending parachute causes an area of par-
tial air compresasion immediataly balow the cancpy
and an area of partial vacuum and descending turbu-
lent air above the canopy for a height of approximata=
1y 50 feat. Ancther parachutas falling into this area
of partial vacuum and descending air does not capture
ancugh air to stay fully inflated; it may partially col-
lapse and drop tha parachutist below tha cther canopy
untll tha force of unaffected air reinflates thg canopy,
The lower canopy "staals" the air from ths canopy
above it when It reinflates, csusing the upper most
cancpy to partially collapse and drop past the lower
cancpy. This "leap {rogging” action 18 repeated un=
lans corrective action is taken, A parachutlst landing



whan his canopy is partially collapesed receives a
harder landing fall than normal and may be injured.
When necassary, vigorous slips are initiated by aach
parachutiet to maintain a lataral interval of at laagt

10 yards.

When a parachutist passes through ons or more Big=-
pension lines of another parachute, he firmly grasps
whatever pertion of the lower parachute he can BECUre .
He then waorks hand-under-hand down the suspension
lines of the lower parachute until each parachutist

oan grasp and hold the main front Lft wabg of the
ather's parachute. Upon contact with the ground ,

both parachutlats relaase thelr grip and make a normal
parachute landing fall.

Pollowing are the standard procedures to be
followed whan making amergency landings in watar,
trees, or high-tenslon wires:

‘WATER LANDINGS: Use the same procadure as
for "Determinad Watar Landings" , leaving out stapg
{2) and (B).

TREE LANDINGS; Tha tres landing position 1s
used to minimize the possibility of injury when forcad
to land in treap. To sssume this position . place your
feat tghtly together to proctect your crotch. Place
your laft arm over your eves and your left hand in
your right armpit, palm cutward, Place your right arm
across your left arm and your right hand in tha left
armpit, palm outward. Turmn your head alightly to tha
laft to protect vour face and throat. Malntain this
Position untll your descent is checked, After the
descent is checkad, get cut of your hamess, If you
are suspended In trees at a greater height than you
can drop,. relsage your reserva parachuta and slide
down the suspension linea and Cancpy .,

HIGH-TENSION WIRE LANDINGS: When forced
1o make & landing in high-tenaion wires attampt to
Prevent your body from cemtacting two high-tension
wires at cne tima. Place your feat togathar, extend
your arme ovarhead with elbows atraight, and place
Your hands inside and againet the front risers with
fingars extended and joined. Keap your head slightly
down so that you may obsarve and at the same time
avold coming in contact with the wires .

MISCELLANEOQUS

MAES TUMPING: Mase Jumping {5 the normal
technique usad to claar parachutiats from an alrplane
quickly to eifect a close landing pattem in the drop
2ome. During mass Jumps. parachutists jump from
the airplane at & 1-gecond interval to ingure proper
spacing in the air and uniform landings within tha drop
zona . Whean two Jump doors ara used, préacautions
must be taken to pravent simultaneous exit of the laad
jumpers in each stick. This action reduces tha poa-
sibility of entanglements which can cccur when two
parachutes deploy simultanecusly in ocpposite sticka,
In order to have a good bedy poaition when the para-
chuta opens, parachutists must exacute all mevements
in a precise manner, including the exit. The PAra-
chutlat's body position 1s detarmined by the cormact-
nags of his movemants befora the parachute Cpans .
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DETERMINED WATER LANTHNGS: When making
& water Jump, the following prooedure will be axacyt-
ed in preparation for eéntering the watar and in re-
covery of parachutes:

{1) After tha third point of performance (get
clear of other jumpers), ramove waist band and loocsen
left side of reserve parachuts ,

(2] Put on swim fine,

(3) Turn quick release box to the unlocked pog-
ition and remove safety clip,

(4] Remove safety covers of Capawall Raleazes,

(5) At approximately one hundred fast from the
watar, face into the wind, put fingers on Capewal]
Releases, PUT DO NOT APPLY PRESSURE AT THIS TIME.




(&) When fest touch watar, relssss the lefr
side Cappwell by applying pressurd and pulling dowm
on the release. If parachute reamaine inflated snd
bagine to drag you, releass the remaining Capswmll.

(7} Press the quick raleass box, Fres tha leg
straps, and cemove harmeas.

{8) Bwim to the apax of tha parschuts apod am-
alat boat paraormal in recovering the chuts by hand-
log them tha apex,

1410

The apax vent {top center of tha cancpy) ia
20 incheas in dismatar.

The canopy consints of 30 gores; a gore in tha
portion of the cenopy boundad by the skirc, any twe
idjacant suspansion linss, aod the spex vanc,

Each gors is divided into five sections; a asc-
tionn is that portion of a gora bounded by two nd-
Jacent suspetision lines and two adjscent disgonal
stitchings,

The cancpy consiste of 20 suspansion linas;
savan of theis lines are atenched tc snch of ths bwo
front risaes avid aight lings ars snccached ko sach
of the two radr risaras.

The diamatar of the canopy Ls 24,35 faat at tha
boctom of cha wkirt of tha lowwr lateral baod; the
canvopy 18 3% Paat ot tha wida diimatar spproximataly
thrus feat above ths battom of tha skirt of tha
lowary lacaral band.

Tha T-10 canopy is muahroom shaped; its ail-
hougtts forms o pacsbals when it is fully inflaced.

FURCTIONING: Whan the jumper sxits the air-
craft he falls down and to thea rear of the airplans
15 feat bafors tha deployment of suspsnaion linas
acd eancpy begins. Tha risecs and suspecrion lioas
dapley firet. Next ths canopy, packsd in the deploy-
mant bag, deploy gkirt first - a charactavietic of
tha bag-packed pavachuts. As tha jumper continuas
ko fall, tha apax of the canopy Breaiks free from
thy static line and empty deploywent bag which va-
miin setachad to tha Arersft. The cacopy loflatas
and tha juspsr receives the opaning shock. The
deployment aod inflecticn of tha T-10 parschuts
takas from thres to four seconds. Tha jJumpar falla
approximitaly 100-150 Faat during thisz tima in-
tarval.

Jumpmantex syllmbiams

In crder to snaure that potentisl juspmestars bheve a through practical knowledge of jumpmaster tachniquas,
candidatan for Jumpmastar qualificntion muskt ba an E-3 or abows snd wust sxecuts the following ayllabus for Jummp-

maskar indoctrination!

JUMPHASTER QUALIFICATION PRASE

|
HOURE  SURJECT
onE Introduction & Alir Deparctment Lacturas
Adminiptrativa Procsdurss and
Farachute Megulscions.

Parsonmw]l Bquipmeant and
Equipmemt Containats work.

Fra-Flight preaparation.
work.

HWatar Jump, Lesctura

METHODS OF 1

Lecture ,densonstration, priceical

Lecture, demonstration, practical

CEECAT

Ale Officer or Loft
Chief will giva procad-
urss to be' followed whan
arringing for jump. All
partinent parichuts in-
atructions will ba read
by instructor.

A lacturs and demonstra-
tion by gualifisd jumps
magtar on the wearisg,
rigging, and packing of
bage and squipmant by
practical spplication by
stodents.

Lacturs and damoastra-
ticn by & jumpmastar oa
prapatation of afreraft,
santing arTangesents,
inter-plan gommunica=
tioon,; ssargency proge-
durs, pre-flight fsapec-
tion, and parsonnal con-
duct follewed by studsnt
application,

Lactura and zlapproom
deamonstration on proca-
duras for praparing to
land in watae.
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Jumpmaastser and riggar
chacks .

Frea-fall techniques. Lacture

ONE Drop zone officar tech-

niques ,

Lacture

The second phase of the Jumpmaster training
shall not be schadulad {or formal class work but shall
be done under tha suparvision of qualifisd jumpmaster
on an individual basis and will includae:

Sali-determined atatic line jump, day, with GP
bag.

Sslt-dstermined atatic line Jump, night, with
GP bag.

Act as Drop Zone Officer undar tha superviaion
of a qualified Drop Bone Cfficer, day and night.

Pre=jump inapection cn alroraft for statlc line
jump on two types of alroraft,

Pré-jump pllot briefing.

Fra=jump parachutiat briefing,

Jumpmaster check. static Hne, T=10.

Self-determined static line water jump, day.

Asmist jumpmaster on statle lna jump.

Jumpmastar static line jump, day and night,

Formal quelifiontion and designation of jump-
master: Complation of the abova syllabus doas not
automatically qualify a studant. Throughout the pupsar-
vised training the student muat display & therough
knowladga of parachuting tachniques and jumpmaster
procedures and further, ha must conaistently damon-
atrate mature judgemsnt, an ability tc make raspons-
ibls and compatent dacisions, and a confldant attitude
and compoaura in parforming asalgned parachute du-
tien,

Demonstration & practical work .

Damaonstration by a jump=-
master or parachute riggar
of the comect method of
parforming a complete pra-
Jump ohack followed by
practical axerciss by stu-
dant jumpmasater,

Lacture by a qualified
fres~fall parachutist an
advanced parachuts train-
ing, stabilization tegh-
rdques . and recover from
tumblas and apins.

Lacturs and digcusalon by
a qualified and sxperiancd
drop zone officer desorib-
ing dutiss, reaponsibili-
tina, and marking of D2,

The formal dasignation of Tumpmaster will be
made cnly by the Commanding Cfficsr of the team to
which the student is assigned,
NQMINALION PROCEDURE POR ATRBORNE TRAINING
CANDIDATES

To anaure that candidates for schools involving
parachuts jumping are thoroughly scresned and meef
the neceasary physical requirementa for antrance and
participaton, all candidates must successfully com-
plets the following minimum requirements of the phy-
sical Hiness test:

8ix pull=ups

Twanty=two push-ups.

Twanty sit-ups

Eighty knes bends in two minutes,

One mils run within eight minutes, 45 seccnds,

The phyaical fitness tast will be administerad
by tha UDT Air Officar or his dealgnatad reprasentat-
ive,

Namas of candidates and results of above sxam-
ination will bé submittad to the Executive Officer of
the team concarmed.

Upon recommandation to a scheol invalving
parachute jumping all candidates will complate a pre-
jump training course ¢onducted by the team to which
he is assignad, The courss will be designed to fam-
liiarize the candidate with tha physical exercisas and
training procedures he can axpact (¢ enocounter during
the Alrborne Traintng Coursa.

e ——————————————————_——— .,
NI

Ootem

IX - 11



MM MM M M M MM M M M M M M X

v @ 0 s W W o W W W

]

EIGHT ENEMIES (QF SURVIVAL

FOOD

HUNTING

TRAPS & SNARES

FISHING

COOKING

WATER

EMERGENCY SIGNALING

FINDING DIRBCTION WITHOUT A COMPASS
TRAVELING

HEALTH

SHELTER

ESCAPE & EVASION

WHEN REQUESTING MATIVE ASSISTANCE

THE SURVIVAL KIT




CHAPTER TEN

SURYIVAL

In recant years many advanc-
at have been made in the devélopment of clothing,
aquipment, and rations for survival, and in the devel-
opmant of technigues for thair use. Howawvar, regard-
leas of how good equlpment is or how good the tech-
niques for its ues are, the man faced with a survival
gituation still has himeelf to deal with., Man's
pIychologleal reactions to the stresses of the survi-
val situation often make him unable to utilize hie
avallaple resourzas.

Cne of the moet important peychological regquire-
ments for survival iz the ability to accept immediately
the reality of a naw amergency situation and to react
appropriately to it.

In tha situation whera tham ia mors than one
survivor, the group's chances of surviving will dapend
laryely on its ability to organize actlivity. A tight
sltuation dosa not weld a group together; rather, the
more difficalt and disordered the situation, the greater
ara the disorganlzed group's problems. This ls true
particularly in the face of common danger, when fear
can regult 1o parnle rather than concentration,

Whether tha sunrivear 15 alone or in a group,
gurvival may depend meore upon parsonality than upon
the danger, weather, terraln, or the nature of the
pmergency. Whethar faar will lead 1o panic or act as
a spur 1o greater sharpnasa, whether fatigque will
overcoma the individual or leavs him able to take the
pecessary action to survive, even whether ar not he
will have frogthitten fast, all are, to & large extant,
depandent more on tha individual than on the situation.

EIGHT ENEMIES OF SURVYIVAL

Fear, pain, cold, thirst, hunger, fatigue, bore-
dom, and lonsliness. Every ona has experienced
these, but few have known them to the axtant that
they have threatenad survival, The more you know
about thase factors and their aifects on vou, the bet-
ter you will be able to control them, rather than
lattmig them control you.

Feari Fear is a very normal reaction for any
man faced with an emergency sltuation which threat-
ens any of his important needs ., FPear influsnces
man's bahavior and thus his chanceg for survival;
fear may ruin his chances or may actually improve
them. There is no advantage in avolding fear by
denying the exdatence of danger. Good leadership
and training will help 1o modify theap fears.

Fain: Is natura's way of making you pay stten-
tion to something that i wrong with you. But nature
has a way of holding off pain when you are toco busy
doing something else to pay attention to the Injury
right than, In the survival situation, pain., hubger
etz., may go unhoticaed If the individual's mind ia
ococupled with plans for survival. On the other hand,

if emce givan In to, pain will weaken the drive to

BUrVIVE.

Cald; Is a much greater thraat to sursival than
it spunds . It not only lowers your ability to think;
it also tends to lower your will to de anything but get
warmm again, Cold 18 an insidicus enamy; at the same
that it numbs the mind and the body, it numbs the
will o survive.

Thirst: & another enemy of survival. Evan
whan thirst ig not extrems, it can dull your mind .

It i3 important to ramember not to deprive one-self
of water unnacaszarily.

Hunger: Aa thirxt, it 18 dangercus In the sar-
vival situation because of the affacts it can have on
the mind, Both thirst and hunger increase the Iln-
dividusal's suscaptiblity to the weaking effacte of
cold, pain, and fear.

Fatigua: {= almost impossible to avold in a
survival sltuation., It i1a tharafora neceseary to undar-
stand itz effects and to allow for tham. Catigus can
maks the individual careless, and it becomes in-
creasingly aasy to sdept the fealing of just not care-
ing. Thig is one <f the blggest dangers In aurvival.
Fatigus may represent an secaps fram a spituation
which has becoma too difficult.

Boradom and Lonelineas: Are two of the tough=-
egt enemiag of survival., They are dangercus mainly



becauss thay are unexpected. When nothing happens,
when somsthing is sxpacted and dosin't come off,

when the individual wmust stay still, quist, and aloo,
thess faalinge craep up oo him.

FOOD

An endlass supply of food can ba found by
4 skilled obasrver in almost any wurvival situstion.
This saction digcusess cbtaining and praparing varioua
typan of Food:

Hever sat large quantities of s strangs food
without first testing ft. To cest an unknown food,
put & amall wample In your mouth, chew it and hold it
in your mouth for five minutas. TIf it etill tastes
good, you may sat a handful, then, if afrer # hours
thars are no 111 affects coneider it safe. 1f the
tagta 1a disagressbla, dom't sat 1ir. A burning,
naugsating of bitter taste is & warning of danger.
Plants with & milky substance inside should never
bs saten. Vhenaver s good supply of food is found,
sat all pou can, and take as mich with you Ag pod-
vible. You may have trouble finding mare. Food can
ba dried by wind, sun, sir, fira or any comtinatlion
of thase. PFollowing are some guidalines to follow
whan chooning Food:

AMPHIRIANS: Frogs, turtles, lisarda, slligstors
and ¢rocodilas are edible, but toads are not.

ANTHALS: A1l haiv-covared animals ars sdible
when cooked thoroughly. Alweys remove sutrafils and
sax glunds befors cooking, and cock animals a&s soon
ap possible after killiog., If an animal is dia-
assad in any mannar, the grestest smount of dangar
ia pressant while you are haodling rthe meat and pra-
Faring for cooking. Use glovea 1f possibla. Onecs
tha animal has besm wall cooked thare ia lictla
chanca of sicknass, aven though tha snimal wvas dis-
sased,

BIRDE! All birds are sdible, when thoroughly
cooked.
EGGE: All bicd agge are sdibla.

FISH: All fraah water fish and othar fresh
water foods are edibla whan properly cookad. Mot
fiah caught at sea, out of sight of land, can be
#iten raw, Baversl spaciea of salt water fish ars
polacnous, They usually live along the shorslina,
are vary brightly colored and oddly shapad., Esla
ars sdible (but ot Sea Snaila)., Hever eat fish
with alimy gilla, ayes, flabby flash or skin, or wm-
Pleasant odor. Bt only freshly - caught or proparly
pramarvad fish, Do not sat 4ggs or intascines of any
fiah. .

INBECTS: Many insscts and thair sgge ace edibls
(grapshoppacs, locusts, erickats, whits grube, ter-
mites, ante, ates,)

PLANTE: Plants saten by bicds and animala srca
upually safa.

DON'T BAT: TPlants that taste bitter, or that
taste or smell disagressble in any way. Flants with
milky julces, but don't let the milk coms into con-
tack with your skin.

Grain, carsal or graps heads having black ipure
in placa of normml sesd grains,

Mughrooms, sven if thay have besn cocked. Kons

Polsoncus mushrooms ace edible, but have no Food
vilua.

Aftar having taken the above into conaidaration,
You may aat: ferna, grasess, fruic, sseds, bark,
bunds, lesves, flowar, sap, pode, twts and barriss,

Tha following are adible only when boiled thoe-
cughly; roots, tubarsa, atems and shoots.

KEPTILES: All snakes, sxcept Sea Enakas
{which have a bony coverfng on their hesd and body),
nre adible, akin all rsptiles bafors cooking.

SHELLFISH: All crustaceans and mallusks &ve
adible, but frash water varistiss must bs cooksd.
Eat only shallfish that are found underwatar at low
tide.

HUNTING

Tha following aress are good for
hunting: Wat or marshy areas, sdges of Forssts,
mgadows, and protscted mountein slopes, Thass ATHLd
ars poor for hunting: High mountsin tops or cidges,
and danss contipucus forsst lands. The bast tima
to catch birds, is at night, when they ars roosting.
Whan hunting animals, tha nack shot 1a wmost effec-
tiva,

TRAPS & SMARES

Indiscriminata placicgs of
traps is & waste of tima. Small game suchk as rcab-
bits, mica, stc,, traval on paths through tha vega-
tation. &at traps in or over thess trafla.

A sarpantins fence will guide cartain birds,
1ike pheasanta and some larger scimals, to your
Erape, Cut or collect brush for tha fancs and
build fe two faat high or mors. Place traps in
dapth or curve.

FISMING

Fiah ate attracted to light. Uss torchas
at night to attract the fish. A head nat sada in
i elrcular form by thraading with bamboo or strung
on & crotchad atick will make o dip nat. Fah In
ponda or at che adge of the baach can be driven into
the shallows by flailing the water with hands or
brush, Clasn fisgh {emsdistaly when caught., If you
are in a group, work togethar to drive the figh and
€0 neE tham,

COOKING

Keap your fire soall,

Dry fusl may ba difficult to cbtain. Carey dey
tinder with you to assist in starting your firs. By
cutting avay the wat outer cover of a sound log, Ary
fusl can be cbhtained.

To atart fire, shava dry wood or dasd bashoo
into thin slivers and steck in tent formatcion over
ticdar. Pile heavier fusl iround fire, and add
#lowly umtil fire is wall scarted. 1If fugl is damp,
stack it closs to fire to dry ouc.

If ctha ground 1s wet or say becoms so, build
your fire on & hearth of stones or wat wood, If
nacessary, bulld a shelter over thes fire to protact
it from the rain. If the weather gets cold and you
need & firs for survival, build & scresn oo the
opposite slde of the fira from you te reflect tha
heat toward you. A scresn of leaves or branches
thres or four faat square tisd togsther with fish
1ina or vinss will do the job. Tilt the scrasn with
the top toward you. PFiber sosked in insect re-
pallant makas good cindar.

If larger gams hap baan killed, tha stomich or



skin can be made into a cooking vessel after blng
cleaned. Fasten three strings into holes made in the
top of the wall of the open stomach or skin pouch and
tle to the apex of a tripod made of sticks, Fill with
water, which can be brought to a hoil by puttirg in
flre-heated stones. If stlcks are not available and if

the ground 1s not too wat or stony, the skin or stomach

pouch can be used as a liner foar a haole in the ground .
Then fill with water and place fire-beated stopes into
1t.

Meat and figh can be stuck onto a sharpened
green stlck and roasted over a fire.

Small animals and birds can be roasted easily,
Draw and skin them and wrap in leaves, clay, or mud.
Bury in a pit, the bottom of which 18 lined with heated
stones.  Fill pit with dirt. In the moroing when the
pit is opened, you will find the meat well cooked and
hot, Larger game can be prepared the same way by
cuttlng into small pieces, To get the maximum food
value, boll all facds and drink the broth,

WATER: Is the most important single factor in
determining survival. Without it, the presence or
absence of food is of little importance. You can sur-
vive many days without food 1f you have water. On



the average & man needs ¢cne quart of watar par day,
but can survive on less, nevar drink wine, blood or

saawnter, as your hody must glve off more liquids in
expalling.them than it gets from them.

WATER

In dry country, the path of
flight which small birds take in the late afternoon,
usually leads to watar. Water can usually be found
by digglng near vegetation, in the outside of a bend
in a river bad, or in the sand along the seashora,
Water found along the seashore will be brackish, but
will not contain anough salt to harm you., Most
cactus and large stemmed plants contain enough wat=
or to drink. Rainwater and melted ice and snow may
be drunk without purifying or boiling.

TREATING IMPURE WATER: It 1z often neces-
Aary to use muddy, stagnant, or polluted water which,
although unpleasant, is harmless if purified either by
boiling or by use af purification tablets, To ba safa,
such watar should be boiled for a minimum of ane
minita plus an additional minute for every 1,000 ft.
of alevation.

Water purification tablets will purify water that
hae not besn bolled. Whan using tablets containing
chlorine compounds, water should ba allesved to
stand for thirty minutes. If therse ig an odor of chlar-
ine in water, it 1= fit to drink. If not, more tablets
should be ndded, Five baszic rules for purification
of water are ag follows:

BOILING: Ome minuts plus an additional min-
ute for every 1000 ft of alevation and shake after=
ward to restore oxygen and aliminate flat taste.

HALAZONE TARLETS: Ap directed.

IODINE: Nine drops per quart and shake for
25 minutag,

If considerable sadiment iz in the water, filter
it through soil taken from 12 inchas or more balow
the surface,

The flaver of safe but unpalatable water may
be Improved by adding charconl from fire and allowing
to stand overnight.

EMERGENCY SIGNALING

The most affactive all-purpoes signaling de-
vice i & mirrer. A flash from & miror can be spotted
from great altitudes, svean when fire or smoke would
be indiscernible .

Following are the international ground=-to-air
Bignals to be used in a functional survival situation.
Thay can be made of any paterial, as long as they
provide & contrast with the ground on which they are
placed. Whanever possible, allow n space of ten
fast betwean elements.

International distress signal is three of any-
thing; fires, lights, signs, sounds atc.

FINDING DIRECTION
WITHOUT A COMPASS

By day: The bert known method of determinimng
direction without & compass during the day is the "W-
E (Wast-East) Stick" method, It is done in the fol-
1owing manner:

{1} Drive a stake into flat unshaded ground,
50 that at leagt 3" of it iz above the ground,

(2) Mark the tip of the shadow cast by the
stick, and label the mark "W",

{3} Wait 10 minutes {or until the shadow has
moved appreciably} and mark the tip of the new
shadow labaling it "E".

(4} Draw a line connecting the "W" and "E"
marks, Thiz is a west-sast line.

Near the spring and fall equinoxes {March 21
and September 21}, the W-E stick method is most
accurate, &t any time of day, Near the gummer and
winter scletices {June 2] and Decamber 21), it is
lsast accurate, but still usable, On every day of the
year except the spring and fall aquinoxes, tha method

produces a slight error befara local apparent noon,

and a slight #rror in the opposite direction after local
apparant noon. ' Therefore, the emmors in two readings,
taken an egual amount of time before and after local
apparent noon, will cancel sach athar out.

NOTE: Any permanent object can be used in
place of a stick, as long as it iz 3" high or mare,
and casts 8 well-defined shadow.




By night:
Using the Big Dippar to find North:

*nnr"l star

ﬁ ﬁﬂ .f;

o
<4 75; big dipper

«,‘3\ ¥ soulhern cross
1+ SN

south pole (imaginary) ©

Using tha Southern Cross to find Southt In tha
Southarn Hemigsphere you can find south by locating
tha Southern Cross. Compare this group of stara to a
kite. I you can figure the length of the kite from tip
to tail and axtend and imaginary line from the tip of
the tail four and cne=half timea the langth of the kite,
You can detarmine the approsdmacs directicon of south,

TRAVELING

After an alrplane crash, travel {8 not recammendes
except under conditions where the surviver finds
himself in an area whare static survival might prove
difficult or dangarous. Under thess circumstances,
you should travel only as far ma 18 necessary to find
a good, safs, dry locadon for your camp,

Each survival incldent, however, must be con-
sldered with regard to ita own specific problema, and
tha dacision, as to whether or not to travel, must ba
made by you, the survivor, and made quickly. If you
do decide to travel, you must travel whila you still
have strength.,

Thera are flve basic requirements for travel;

{1} Know whara you are and whara you are going.

(2) Have a means of setting and maintaining
direction, If you have a hand compass and know how
tc use it, you should ba able to maintain a planned
courss. If you have not, then you will have to uss
the Big Dipper and Pole Star, or the "W-E stick"
mathod.

{3) Physical Stamina: Most pacpls are inclined
to cver eatimata their physical capabilities. Ba vary,
very careful when trying to sstimate your physical
stamina .

{4) Buitabla: Clothes maks the man. This is
particularly true in survival whare the proper clothing
can maan the diffarancs between life and death. Pro-
per clothlng is important for all seascona of tha vear,
ad it not only afiords protection against the elsmants
but alsc against insect bites, Adequate footwear is
parhaps the moat Important item of olothing, Wet
socks can cnuse grave discomiort and may complataly
incapacitata & man. Wind proof clothing is & must in
cold weather and should bé worn ovar an insulating
type of underwanr such as wool,

Food, Fuel, Bheltar, and Signals: These must
be considered in relation to the type of country and
the season, It is advisable to carcy sufficiant mater-
lals to construct a basic shelter. A place of parachuts
cloth or tarp is all that is requirad. A sleeping bag
should be carried during all seasone. Signaling alds
ars & must for the surviver and constitute & definite
requirement whils traveling . A mirror and flares
should be carrled in your pockets or on the top of
your pack, where thay can be put to use at a momant's
ntice.

Tha following equipment (s suggestad for most
survival sltuations: Slsaping bag, fabric for aheltar,
waterproof match container (full), food, candles, co-
oking utensils, axe, knife, gun and ammunition, fish-
ing gear, maps, compass, eaxtra clothing, first ald kit,
sun glasses, signal mirror, and pyrotechnics,

TRAVEL HINTS

{1) Travel on ridges or divides if poseible. It
la sapisr going, and bettar time can he made.

(2) Pollowing m stream cr river haa many dis-
advantages, but water and food are sasy to obtain.
Such travel 13 slow, but it will usually lead to olvil-
ization.



{3} Study tha map. Datermine the direction in
which you wish {0 go; move In one direction, but nat
nacassarily in a straight lina, Fick a linear ¢bjec-
tiva, ap it 18 eapier to locate. Avold cbetaclen:
don't fight them. Blundering through densa growth
leads to bruises, scratchea, and gquick exhaustion.

{4) Check bearings oftan.

SHELIER

Bafore building & shelter, look for caves, rock
overhangs, atc., which could be used as natural
ghelters. If it 13 necessary to build vour own shelter,
malact your site during daylight hours and observe the
following points:

Pick a eite which ig protectad from natural
hazards (flash flocds, rockfalle animals etc.).

Avald dry river beda, dead trees and ant nests.
Avoid bat caves, as bat droppingz may carry rables,

Try to pick a sita with following close at hand:
Watar, [ood, building material, firewoeod.

To obtain some measuwre of freedom from insects,
build your sheltar in an opan area; and use graan
wood in ita construction. 1f practicabls, burn dead
leaves in your camp area, and spread the ashes in a
gircle arcund the site. This will help to preveant in-
trusion by ground inpects,

Do not sleap on the ground if you can avoid it.
Use your hammock 1f you have ote, or make one of
poncho or the multi-purpese net. If this iz not pos-
slble, bulld a platform of branches. It will Asaist
in avolding ineects, reptiles etc,

HEALTH

Care of your person 1 extramely important, If
you have a furvival kit, directions for the use of
drugs ara printed on the containers.

Treat every wound or sore ag sooun ag pogsible,
To stop bleeding in the absence of bandages, apply
fromghly made epadser webhe. This will assist in the
coagulation of the bleod.

In the abeence of tollet paper, use leaves and
grasges, Be careful to examine the leaves and gras-
geg for insects. Use no leaves that have any fuzzy
or hairy surfaces or are taken from a tree or plant
with milky sap, or grazs that has a sarrated adge,

Do not usa material that ia lying on the ground.

Leeches and ticks can be partially avolded hy
tying cufie of your Jacksat at the wrist and the bottoms
of trouser lege outalde the boote and applying insect
repellent to all cpenings. Check your clothas and
body frequently. Ramove leaches and ticks carefully.
If pullad off quickly, they may laave their heads In
the bite. Infection will result. Wet salt, fire, or
lime juloe will cause tham to withdraw their haads
and fall off, Don't haury the proacess,

In cases of diarrhea when no drugs are avail-
able, & tea madea from bolled guava laavas, or char=
coal saten with hot water will be beneficial.

Snakas: If bBitten by & snake, taks no chances,
Treat all snake bites as poisonous. TFirst ald for
Enake bites is covered In Chapter 13 of thia book,

Most lmportant of all, keep your head, try not
to gat too tired, reat frequently,. be careful, and do
not glve up.

JUNGLE SURVIVAL

Survival in the jungle requirea
the gama ability for survival demanded in other arsas.
However, you may have to travel thousands of miles,
and apend months in the jungle befora reaching civil-
1zation,

Most jungles are the same regardless of what
part of the world you may find them. Oppressive
haat, thick vegatation, and insscts must be over-
come if you are to survive.

Kesp shirt buttonad, balt fastaned, and pant
cuffs tucked into shoes or eocke. This, probably the
protaction you will have against antz, mosguitoss,
and leeches, iz & must,

If you have a compase, effort should be made to
follow a compaxs coursae, rather than an esasy routa
of trawval,

If no compaas lp available, your bast chance ig
to travel in rivers or streams, using a raft or boat.

FOOD

There 18 food in the jungle if you know where to
find 1t. FPlan one good meal sach day but nibble on
any food that you may have or can find. Eat strange
food in amall quantities and wait for a reaction.
Avold all mushrooms. Thars 1s 1ittle nutritionsl val-
ue in therm, but much danger.

In villages, sat only food that is hot, 1f pos-
gible. If for fear of offending your host you have to
&«at natlve food that 18 not hot, take medication to
avoid dysantary. All vegetables or frult procured in
a village or handled by natives shauld be peelad,

Possesslon of a knife 18 vital for successful
foraging , If vou do not have one, a serviceabls
blade c&n be made from aplit bamboo, Split dry bam=
boo with a stone, break out a plece, sharpen on a
shane, fire hardan and resharpan. The result will ba
a crude but effective tool or weapon,

Grasshoppers, ant egge, hairlesx caterpillars,
larvae, and termites are good when cookad, Remove
heade, skin, and intestines of snakes, rats, mice,
frogs, lzarde, before cooking. Bats can be caught
in caves by flailing the air through which they are
flying with a pultl-branched stick. Inasmuch as
bats are carrlers of hydrophobia, do not gat bitten,

Cook all plante prior to aating .. To aliminata
pbitterness in planta boil in two or more changes of
water. The jungle natives of Southedst Asia use the
glash-pburn method of farming and move their villages
frequantly, leaving many formerly cultivated arsas
throughout the junglea, Among the most common ad=
ible plants and fruits are coconut, banana, apd pa-
pava.

WATER

Water is meore jmportant than food., If you have
no water, do not ant, Chack all drinking water for
laachas and other amall aquatic animals.

Indiam Wells; In dry areas, water can usually
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ba found by clgging a hole two ar three feet deep in
the bottom of dried up streams and river beds,

Many vines have water in them. The vine
ghould be cut through., When & nick 15 cut in the
vine about three feet above the original cut, a pot-
able ligquid will drip out. Do not apply vine to lips.
Avold any vine, plant, or trae with milky julce as
many are pelsonous. Water can be found at the base
of the leaves of palm or In sections of dead bamboo
(see figure). A sectlon of bamboo placed against a
tree will collect water during rain. Molsture col=
lects under leaves in the dry season. Rub these
with a cloth or other absorbent material; squeezes wa-
ter out into container.

At the seasheore, drinkable but brackish water
can be procured by digging a hole ten feet above the
high tige line,

If water 15 scarce, travel during coolest part
of dav or durlng the night. Rest during heat of davy.
This conserves the water content of the body.,

|\

SHELTER

The thatch shelter (see figure) is made by
covering an A-type framework with a good thickness
of palm or other wood leaves, pleces of bark, or
mats of grass. Slant the thatch shingle fashion from
the bottom upward. This type of shelter is conslder-
ed ideal, since it can be made completely waterproof.,
After you finish your shelter, dig a small drainage
diteh just cutalde 1ts lanes and leading downhill; it
will keep the floor dry.

RN

Don't sleep on the ground; make vourself a bad
of bamboo or small branches covered with palm leaves
(see flgure]. A parachute hammock may serve the
purpose, You can make a crude cover from tree
branches or ferns; even the bark from a dead tree 15
better than nothing.

MISCELLANEQUS

Take time to repair your clothes. It helps to
prevent insect bites and further tearing of clothes,

Examine your surrcundings carefully. Many of
your needs are there. Thorns broken from trees can
be used for needles. Strips of vines can be made
into thread. If vou need rope, vines will do, Your
food and shelter, in fact your life, may depend on
vour ability to make use of things that are all around
YOu .

Ba careful. Do not use trees and vines to pull
yoursalf up hills, as thorns, ants, scorpions, etoc.,
will be epcountered and can make sores that may
become infected. Use a walking stick to push aside
wines and bushes,

Poisonous reptiles and large mammals of the
jungle will cause few proplems. Given a chanca,
they will avold you.

Many of the jungle diseases are insect=bame.
Use insect repellent freely, if avallable.

ESCAPE & EVASION IN JUNGLE

When evading or escaping,
and before making contact with an escape net or
other asslstance, the evader must fend for himself.



The more that can ke laarned and npplied of
tha general principles of survival, tha greatar will
be the chance of réaching, safety. Thias saction
deals with proper sscape and evaslon (E&E) oonduct-
ed in the jungle,

The firet rule of E&E is: Upon sacape, gst
away from your captors as scon as posalbls, Some-
timaa this may require several miles: at othar times,
just a few yards. Plan yvouwr escape: do not run blindly
Une your head, there is no substitute for common
FonEe. Ax soon ag possibla, sit down, think out
your problem, and recall what you laammed in training.

If you have m map, gtudy it closely, Roads
and tralls can ba used as guidas, but naver travel
on them. Stay alert. Natives remain on trails by
preference. A faw feet from the trail you are quits
safe. Conceal youraelf upon the approach of any
other parson until ha passes or until you determine
if ha 13 friendly,

The aasiost traveling {3 often on the crests of
ridgar., Remember, however, that crasts are mare
axposed than hillaides, and because of ease of traval,
they are apt to be travalsd more frequently that other
AT8AE,

Rivers cr streams can maka good roads but ra-
mambar that the majority of native villages and an-
campments are on water. REafts attract attention,
Floating on or close to a log or drifting bush may be
the simplest way to oavel. Keep to the middle of
tha stream. If using a native boat, aink it diuririy
pericds whan not in use.

When close to known enemy locations, mova
right after sunsat or just hefors sunrise. At thapa
times there iy gufficient light to avold enamy instal-
lationa, mine fields, sentries, atc., but sufficiant
darkness 1o preavent recognition by the enemy. Ar-
range your clathing, weapons, etc., to pragent a
profila as similar as posgible to the natives of tha
araa.

Be quist, Noise carrissg far and natives are alert
to any strange noise. Bury your refuse. Any sign
of yow presenca may lead to your capture.

Do not slaep near your fire or your water supply.
Gat far encugh away to be concealad,

If loat In grass that is so tall that you cannot
sa# ovar it follow thie procadure, as 2 last rasort.
Cut down enough grass to giva you some freedom of
movemant and, using vour machete or any other tool,
dig & hole to crawl into, then aat fire to the grass,
Teke avery precaution not to get burmed by fire or
asphyxiated by smoke,

The jungle provides hiding places. You may
have to use tham, Bamboo thickets are excellent.
Because of the nature of bambao, you cannot be ap-
proached without being alerted by the noiss of dry
bamboo.

When approaching camp, use extra precaution,
for tha camp is probably being watched.

At all times whan hiding or remalning in one
lacation for a pariod of time, be surs to plan more
than one axit,

It 18 difficult for a person unfamiliar with the
jungle to lve in it without native assistance., Cop-
ceal your weapons cutside a strangs village befora
antaring . Gret to & known friandly village as soon ag
possible.

If it 13 an enemy villaga, weanapona will be taken
frem you,

WHEN REQUESTING NATIVE ASSISTANCE

Show yourself and let the nativag appreach you,
Deal with recognized headman.

Do net approach groups.

Do not display weapons,

Do not riak being discovarad by ¢hildren,

Treat natives wall, Thars ig much you can leam
from them.

Respect local customs and manne g .

Learn all you can about woadcraf .,

Take thelr advice ¢n locsl hazards.

NEVER approach a waman.

THE ESURVIVAL KIT

Whenever possible, carry a sirrival kit with you
when traveling. A small compact kit should include:

{1} A knife

{2} Flint

{3} 10 feet wire {copper or steal)

f4} Fishhooks

(5] A emall mirror

You can, If you wish, camy mare articles. Hows
avar with tha list glven hers, you can nccomplish
& great deal, if you use your head,

s

notes
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CHAPMTER ELEVEM

BIWIMMER DEILIVERY
WVYEHICLES

The primatry advanteges of
Bwimmar Dalivery Vahicles (30¥'s) are chair abil-
ity to carry swimmate fastar, further, snd with
leas axavcion than is possibla io awioming, and
their abllity to carry greater leoads, Cimadwans
tages includs cha grester amaunts of oeintwnance
afd t¥aining snd the iocrsased poacibility of da—
tection by akilled opsrstors ob Flosly tuned
sorare. Wohan weilising S3D¥'p with Clossd Cifculk
SCURA, an additiczal diasdwancage i the nacassicy
for vary precims depth controel, and rhe {nability
to take evaslve measuras inte deap warer., Many
of thass dissdvantages can be overcons by tha use
of semi=clossd SCUHA,

The 50¥'s usad by UDT and SEAL Tesms fre—
quantly vary in typs and modification dus to
Tapldly lmproving technical developoants, AlL,
howevar, have the sams basic charactaristice and
ujor components! msoms method of ballast: a pro-
palsion unit consiacing of motor, propallsr, and
ahatt; & bull; and varlous gaugss to Iindicate
depth, directiom, ¢ime, and atacum of cha SDF,

In sdditicn, all pressmtly in use arw wat tyoes,
L.h.y the diver is in dirsct contact with tha
wat4r and muat carty sn iodependent life support
systan. S0V'e may be tranaporced by ccallar,
mriace craft, and convemticnal or spacially
eomfipared submarita,
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FIGURE 1 = 1

ME-VIT MOD-2

The Swimmer Delivery Vehicle (SDV) ME-VI1L MOD-2 ig a four mam, wet, submersible vehicle. Use of a fiberglass
hull and nonferroua materials for compenent comstructlon minimizes acoustic and magnetic signature. Sliding

cancpies over the forward and after crew areas provide easy mccese for personnel, payload, and component
removal during maintenance.

Instrusenta and other electrical units are housed in dry, alrtight containera. All dry containers are
capabla of withstanding an amblent sea pregsure of S50 feet. The modular construction concept provides eaay
removal for malntenance.

Figure 1-1 s a frontal view of the vehicle without bow planes. The vehicle weipghs approximately 2200
pounds equippped and has the following dimenslanm:

DrBFt. cuaenrnsnnmmmns 57 Inrhes
BEAM.: « s e s nnuuas I'I'I"-J-II35 Ilch‘-.
Length.o.o. . [ 17 Feet B Inches

Yehicle controls are grouped in the forward crew area within easy reach from the operator's positiom.



MK-VII MOD=5

The Swimmer Delivery Vehicle (SDV) ME-VII MOD-6 is a four man, wet, submeérsible vehicle, resulting from
alteration of the basic S0V MK=VII H0D=? vehicle to provide improved mission capability to meat additiomal
weapon payload requirements and through use of electronic sub-systems for navigation, obstacle avoldance,
rendezvous and docking.

The 5DV ME-VYII MOD-f retains the same performance characteristices and essentlally the same hull con-
figuration of the SDV MK~-VII MOD-Z. The hull was lengthened 18 inches to provide the additicmal carge caps—
bility, and the nose and bottom afterbody hull contours were reviged to facilitate installaticm of sonar
transducers. The installation of additional and some rearrangement of existing equipments within essentially
the same hull envelope affected the welght/buoyancy summary which required inscallation of a redesigned motor
canister, main ballast, open ballast and bow buoyancy tanks. With exception of the open ballast, the tank
design 18 the same as the MOD-2 vehicle, but increased in volume to compensate for weight/bucyancy changes ko
ensure that the MOD-6 vehicle complies with the SDV ME-VII mission profile ballast requirements. PFor im-
provement of coperatiomal safety, the capability for emergency blow of the main ballast tank has been providad.

As in the MOD=2 vehicle, the MOD-6 uses the same fiberglass hull and non-fibrous materials for component
construction to minimize acoustic and magnetic signatures. 51iding canoples owver the forward snd efter crew
compartments provide easy access for personnel, cargo loading, and component removal during maintenance. In-
gtrumente and other electronic/electrieal unite are housed In dry, alr-tight containers. A&ll dry containers
are capable of withetanding an ambient sea water presgure of 500 feet submergence. The modular constructlion
concept provides easy removal for mailntenance.

XL - &



EX-TII1

Tha Swimser Dalivery Vehicla (SD¥) EE=-TIII
ie u "wat” submarine designad to carry smix
bat swimmers and their cargo. Tha lut-rl.n:t
tarmad "wat" baosces the arew, passsngere end
gatgo compartsents are fully flooded. The oo
cupants axist ia & sas snvironment suscainad by
& wahicle lifs support sub=syatsm in addition to
the normal S5CURBA equipment ussd when swissars are
daployed from tha wehicle.

Tha wahicls is propallad by s all-wlsctria
propulaion sub=aystan powmrad by rechargashla
batteriss. The SD¥'s buormncy and pitch sttituds
ara gontrelled by & ballast and trim sub-system.
The 5DV im comtrollsd inm both horisomtel end
varclical plana by a manual control mib-EyaCEm.

A computerized Dopplar navigation sub-systam (DNA)
providas navigational informsation. An ocbatacla
aveldancs sonar sub-system (OAR) provides werning
of cbataclas in tha path of the SD¥. A saparata
docking aub=syatam ia utilissd in resdaxvousing
with the deliverr wehicla.

Instrwwmts snd other slectroole/slectrical
otiics are houssd in drty, sir-tight csafstere that
ars capabls of witheatanding an asbiant sas watar
prasaura of 500 fast submargencs. Ths modular
copsttuction conoapt providas sasy Tamoval for
niintenancs.

EX=-1X

The Swimsar Dalivary Vahisls (SDT) EX=IX ias
n "wat® aubmmraibls desipied to carry two combat

Plataly dry aa a4 normal surfacs boat.

Tha wahicls ia propallsd sulmargpesd or surfaosd
in » wat bosat condition by s all-slsctric pro—
pulsion sub-syeten powerud by rechargesbls bat-
terisa. Tha wahizls is propallad on tha surfass
in & dry bosat condition by a 53 by internal com-
bustion propana fuslsd magins. Tha EDV'a wat or
dry conditicn, buoyansy and pitch attituda ara
coatrolled by a da~watating/ballast snd crim
Sab-ayatan,

Tha DYV is concrollad in both horicontal and
wartical plane by & sstual control sub-—-syatan.
A computarisad Dopplar savigation sub-syacam (IME)
providas navigational inforsation, An obetacla
avoldancs sy sub-swystem (OAB) provides wurning
of obataclas in rha path of tha ED¥. A saparats

docking sub=systam is urilisad is rFendasvousing
with the daliverry wahicla.

o>

The sucface propulsion, instrvemts and othar alac—
tromic/electrical wvnits are houssd in dry, air-cight
canistars that ars capable of withatanding an samblant
sas water prassure of 500 fest sulmergamce. Tha
modular cosatrocbion concapt provides sasy resoval
for maistenmmcs. '

SOV EAFETT PEECAUTIONS

L. Do mot sxokdd the oparscizng dapth of the SDV.
Mwars must by gupra of Japosprassion 1f the situation
#xists. Oasarally 4o mot sxrcesad 30' axcapt for
training prurposas snd Ior tasts, and only when spacif-
fonlly suthorised by tha IHwing Officer.

2. DMwvers most WasY ao axtra depth paugs and compass
dia 0 the posaibilicy of SOV instromest fallura.

3. A sufety boat Ly mlweyw regquired. Tha standhy
diver must e in the salety bout.

4. Baczusa of tha wpesd of ED¥'s, tracking by bub-
bles may Bba difficult. Burfaca floats ars requiced
during training.

3. ko smarpeacy piogar suat alwvaya ba carriad iz ths
80¥, to ba activatad if cha BTN im in danger of Pe-
ing loet.

. Cosps opsrution sod sutface if gontrols malfunc—
tion, lLasks develoy 1o watsrproc! contaloats, or any
other circomstances .develop which might result in

loss of or dasmags to the 3DF or ilnjury to psrecmnsl.

7. Do ot oparaca tha 3DV arcoond ships or small
craft 1f scrawve and major induetion systems ars oot
proparly secured.

8. HCii will ba worn by tha BBV crawe for ssargancy
backup of tha EDV lifa support systam.

MISEION CAPARTLITY

The SDY hav a wide renge of potmtial sdesiom
-:qub:l.l:l;t:l.u Depending on distance, water smd
lssicon pacecstars, the 5D¥F cam ba vasd for racon=
salssance, intalligsncs gatharing, insartion/ex-
trastion, sariciss sabotags, asnd othar wissions re-
quiring slasdaatine teraapectation of parscanal or
suipmant .

Yor sdditions]l slactrooice, battary, malotenmnce
mvd operatiosal ioformstion gonsult the Tespective
techaical manual. For Jtandard Oparating Frocaduras
govrning 3DY¥ cperatioos coosult current 3DY in-
atructions.
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M-16E1

9MM SMITH & WESSON

50 CAL. MACHINE GUN

30 CAL. MACHINE GUN

M-79 GRENADE LAUNCHER (RATE OF FIRE BOUNCING BETTY)
SWEDISH "K' SUBMACHINE GUN
ITHICA SHOTGUN M-37

SKS 7.62 RIFLR

AK 47 ASSAULT RIFLE

LAAW M-72

M-76 SMITH & WESSON

M-60 MACHINE GUN

60MM MORTAR

81MM MORTAR

45 CAL. PISTOL

SMITH & WESSON 38 CAL.

M=3 SUBMACHINE GUN
GRENADES

BOOBY TRAPS
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CHAPTER TWELYE

WEAPONS|
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M=16E

This 1s a semi-sutomstic/automatic gas cperated
shoulder firad wespon. Tha 5.5 ammunition ia
magazine fed and the sntirs weapon is air-cooled.
Thers are thres types of magazioes,?0 and 30 round
with 50 round types available as specisl orders.
Rate of fire fa available as specisl orders. Aats

of fire is batwesn 700 and 600 BEPM when Fired as an
sukomatcic,

*SPECIFICATIONS

Leangth - 39 inches

Langth with Bayonat - 44.25% inches
Waight Unloaded - 6.5 Lba.

Firing Waight - 7.6 1bs.

Waight with Bayonat - B.2 1ba.
HMax Hange - 2,653 maters

Max sffsctive ranges - 460 mabers

WSAFETY PRECAUTIOME®

Thare is & maechanical safety on the side of cha wea-

poc. When it points towards the barral the L YT
cannot firs.

Whan travaling, carry unloaded with bole back and
safaty oo,

MM SHITH & WESSON

The 9 Bmith and Wesson 15 7% inchas in cvarall
length and has a barrel & inches loog. 1t weigha

26 % ounces and the magazios holds 8 rounds (an
additional round may be placed in the chamber). Tha
rate of fire 1s as fast as tha triggar can ba pullad.
The sffsctive range is 30 yards. $liding block cyps
ssfaty in which & block slides up in front of ths
firing pin sc that aven if the weapon is droppsd on
the hammar it is still safs.

motes




30 CAL. MACHINE GUN

Tha 30 cal.machine gun utilizes belt fad ammunition
te function in an automatic mode. It is cecoil
oparated and air cooled, with adjustable front and
rear sights. The 30 cal. machine gun may either be
fired from a biped or tripod.

*SPECIFICATIONS

Length = 24 inchas

Waight - 32 pounds

Waight/with tripod - 49 pounds

HMax Ranige - 3200 mataca

Max sffective ranga - 1100 maters

Rates of fire - Sustained - 100 rounds/min.
Rapid = 200 rounds/min.
Cyclic = 600=675 rounds/min.

{SAFETY)

The only safety for this weapon is when it is
50 CAL. MACHINE GUN oot loaded. Ammunition can only be fad in one
diraction.

The 30 cal. michine gon wtilize belt fad ammunition

to function in sither an automatic or semi-auto- = T jF
matic modes. It im recoil oparated and ale cooled. i + 1 f}*’.‘
The esighting devices consiet of a leaf typs Tear R | _ﬁ,.>r;

alght and a eemi fixed blade typa front sight. Ths
50 calibre machine gun may either ba fired from the
hip or from a tripod that is provided.

*SPECIFICATIONS®

Langth - 62 inches

Waight = BZ pounds

Welght/with tripod - 116 pounds

HMax Range - 7,400 yards

Max affective range - 2,000 yards

Cyclic rate of fire - 4350-3500 rounds per min.

{SAFPETY)

Tha weapon is only safe when unlcaded; thare
ara no safety fedtures. Ammunition can be fad
elther laft or right with uae of an adapter, Femalg
and in firar,.

M-79 GREMADE LAUNCHER

The H-7% grenade launcher is a sipgle shot per-
cusslion fired weapon uwtilizing & 40mm round. The
launcher bas a minimum range of 34 yards, a maxisum
cange of 375 yards, and a casualty range of 10 yards
diamater from the point of impact of the fragmen-
tation round. Sighting is by means of & Fixed blade
front sight and an adjustable leaf rear sighc.

*SPECIFICATIONS*

Weight - 6,15 pounds

Max Hange - 375 yaeds

Min Bange - 3 vards

Mupzle Vel. - 250 fE/sec.

Rate of fire - Single shot weapon, rate depends
on individual (app. 50 RPM)

(SAPETY)

Every time the wesapon is broke dowm, the safaty
is automitically on.

Types of ammo - HE (high axplosiva), dart round
canletear round, alumination round.
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*SPECIFICATIONS®

12 gauge

Hag. capaclty = 9 rounds
Barral langth - Z0 imchas
Weapon length - 40 Inches
Waight = &% pounds

Bata of Fire - 50=-100 rpm

{SAFETY)

Thumt safety to right, weapon is on safa, whan
to left, the weapon is ready to firs.

SWEDISH “K" SUBMACHINE GUN

Gemeral: Tha Swedish "K" submachine gun is = 9mm,
alemantary blowback, fully automatic weapon.

*SFECIFICATIONS®

Ovarall length = 31.8 inchas
Weapon weight - 9 & pounds
Rear sight - L type

Front sight - Protected post

Magazine capaciecy - 316 rounds SKS 7.62MM INTERMEDIATE RIFLE
Cyclic rate of fire - 550 - 600 rounds/practical
1040 Tha SK5 1{s the Soviant tactical squivalsnt of tha
Bffective range - 270 meters M-1 or M-14 rifle. No longar uasd by first-linm
FIELD STRIPPING: Sovient units, the 5KX5 i howsvar uasd axtapsivaly
1. HRamove the magazina, bolt should be for- by the VC and NVA, It ias & gas operated, alr coolad,
ward. saml-auto, magazine fed, shoulder fired weapon,
2. Deprass catch in canter of receivar cap chambered for the new Sovist "intermsdistes sizaed"
(rear of receiver). Turn receiver cap slighely 7.61 intermediate cartridge.
counterclockwise, cap will coma off.
2. Remove coll (recoll spring)spring *SPECIFLCATIONS®
4. Bamova bolt
3. Fush in on the silencer barrel catch and Length - overall 40.16 inches
unacraw tha aflsncar Barral - 20.47 inchas
6. Lift out barrel and barcal slaavas Waight - 8.8 pounds
f. Put weapon togethar by revarsing tha Round eize - 7.62 intermediats
procedures of breaking the weapon doewm Mozele val. - 2410 fpa.
Bate of fire - 30 crounds/min.
(SAPETY)
{SAFETY)

The safety is cha cocking handle: to safe, pull
back and rotats up. The safsty conalsts of a triggar lock.

ITHICA SHOTGUN M-37 AE 47 ASSAULT RIFLE
The ithica shotgun is the sain shotgun in use in SEAL Tha AK asssult rifle is & gas cparated, air coolaed,
Teamp. It is used for everything from goard duty to selactive fire, shoulder fired weapon. It ia aimi-

dove shooting. lar to Russian submachine guns but cannot ba classi-

fled asm such since it fires = rifls typs cartridge.
The AK is much mors sccurats over a longer rangs than
any of ths normal run of submachios guoa. Tha AK 1as
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made In two versions, one using & wooden stock

afd the other using a folding metal atock; it
is aleo equipped with an 8 inch bayonet. The AK is

replacing tha 5KS carbine 44 the principal shoulder
weapon of the Boviet Army.

TSPECIFLICATIONS®

Length - 34.23 inches

Waight - 10.58 pounds

Round size - 7.62mm

Muzele val. = 2330 fpa.

Max, sffective rangs - 1500 m.

Cyclic rate of fire - 90-100 rpm in short bursts.

40 rpm in semi-auta.
{SAPETY)

Tha safaty is 4 bolt locking bar, located on the
right side of the belt.

v
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M-7

LAAN atands for light assault anti-tank wsapon. Ik
consists of two tubes, an inner one of high strength
aluminum (mounted at the rear) amd an outer one of
fiberglass. This outer one contains tha rocket war-
head, front and rear sight, firing mechanism and
carrying sling. Although the fiberglass tuba is
extramaly tough, this is to protect i1t from ths rough
hapdling in the field rather than from the rockat
axhaust. Weapon cannot be refired.

The M-18 warhead is esployed primarily against armor
but may ba used againat gun-smplacements and pill
boxes. It can penetrats 11 inches of class "A" armor
at O degres angle ac target, 36 inches of reinforced
concrate or 78 inches of log carta amplacement.

The rockst itwself is a high-sxplosive &6mm fin-
stabilized anti-tank M-72 round.

Sattings are avallable on ths weapon for range in 25
yard incraments and lasd-tima of 13 MPH.

The firing M-412 has a nose cap crimped to the for-
witd end of the warhsad. It functions on impact or
BCAES.

{SAFETY)

Keep foreign watter out of launchar and kesp
corroaion free all componants emepecielly the £lask,
Keap clear to the rear and side, 60 meters sach way,
cleaar of parsconel, vegetation, stc. Mo one movea
while weapon is being fired. If readied for firing
but not fired, replice rear safety pin or weapon may
be accidentally fired. 1f a malfumction occurs, do
not attempt to refivre. Bs sepecially careful of re-
eoll in cold weather. Remove all safety pine.

SHLTH & WESSON MODEL 76

This is the primary submachina gun used in SEAL Eeam.
This is &n autcmatic weapon which is blowback oper-
ated and air cocled. It is magagine fed and {t 1s
fired from tha shouldar.

*SPECIFICATIONS*

Caliber - Som

Oparation - blowback

Typa of fire - ssmi-automatic

full autcmatic

Cycle rate - 750 rm,

Langth:
Btock foldad - 20% inches
Stock extended - 30k inches
Barrel length - B inchas

Walght:
Unloadad - 7k pounds
Loaded - 8 374 pﬂuﬂdl
Sights - fixed

(SAFETT)

The bolt handle acts as the safety, push in to
gafm = pull out to arm,

X1l - 3

M-60 MACHINE GUN

Fires a bandolier of 100 rounds of 7.62mm asmunition.
The weapon is used when a heavy, accurate volume of
firas is nesded. It is good for long range fire,
close defensive fire and final protective Fire.
is a fully sutematic, air cooled, bele fed, gas
opsraced weapon. Sights are graduaced for gach 100
maters from 30O maters to 1100 meters. Several types
of 7.62mm ammunicion may ba fired by this weapon,
including ball cartridge, armor plercing, armer
plercing Incendiary, tracer, dusey and blank bullets.

Ik



The weapon waights 23 pounds alone or 421.5 pounds

with eriped. HMHaximum ctangs is 3725 matars wvhils
maximum affective rangs fs 1100 matars. Mauzzle
velocity 2800 fpa. Fire rate of 100 rounds par minutae,
200 rounds per minuts for rapld firs or 550 rounds

par minute for cyelic firs.

(SAFETY)

When selector safecy is pointed in & down posl-
tlon (s) it 1is on safs. Pointed to the side (f) for
fire. Before closing top cover, make sure bolt is to
the rear.

The 60mm mortar M=-1% is & smooth bore, muzsls loaded,
high-angle [ice weapon.

G0MH HMORTAR H=1%

*SPECIFICATIONS®

Ovarall langch = 32.25 inches

Bmpty waight - 45.2 pounds

Elevation - 40,35 degrass

Cyclic rate of fire - maximum - 30 rounds/min.

sustained - 1B rounds/min.

Range - 1100-Z000 yds. depending on amsunition

Ammunition welght - From 3-4 lbs. per round
depanding on type

Loader stand right of tube, sighter left of tubs, both
facing down range.

FIELD STRIPPING:
1. DMsamnembly

a. Remove the lock screw from ths' firing
machanism housing.

b. Unscrew in & countearclockwiss dirsction
the complate firing mechanism housing assembly from
the base cap.

¢. Remove the firing pin striker, firing
spring, and firing spring stop.

d. Remove the housing cover pin by drifting
it sut to tha lefe,

4. FPush in on the salsctor plunger and ra-
move the housing cover, firing sslector, selactor
plunger and spring, firing laver, trippaer, and firing
lever spring and asleeve.

f. Taking wp the barrel and base cap, re-
move the housing adapter by screwing it in a clock-
wise direction and allowing it to slida out the muzzls
end of the barral.

§.- HRemove the firing pin assembly from the
housing adapter by turning the firing pin bushiog io
& countercloclwise direceion.

h. Remove the stop washer and ratracting
spring until the leck slides sut threugh tha lock ra-

(=L 1 1
i, Reverss tha process for ressssmbly.

{SAFETY)

Thare 1a oo safaty leaver theareafors tha only
nafaty 1s to ledve the weapon unloaded,

a M-19

The Slmm mortar M=29 is & valuabls wespon in plamning
camp defense since it uses illuminating and registars
HE on probable troubls areas. It is a smooth bors,
muzzle loading, high angle of fire weapon, capablas

of & high degres of accuracy. Tha Blsm uses tha
following typea of ammuniticn: high axplosive for
use against paresonnal, whita phosphorcua for acramn-
ing, casualey producing, incendfary action and sig-
naling, and 1lluminating for battlefield illumi-
nation and aignaling.

*EPECIFICATIONS*

Waight - 107 1bp. with basaplate
Racg of fira - 3 r/m charge 3
5 r/m charga 6
Max. = 12 v/m charga 8 for 2 min.
12 e/m charge & for 5 min.

Since the mortar is drop fired, it is only safas
whan unloaded. Thare is no safety salector switch
on the wadpon.

Loader stands to right of tube facing down rangs.

43 CAL, FI1

Tha 45 cal. pistol is the standard hand gun usaed by
the military. It is & recoil operated, semi-auto=-
matic, magazine fed, air-coolad, hand weapon.

*EPECIFICATIONS™

Waight - Unloaded -~ 1.5 lbe.
Loadad - 3.0 1be.
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MNotes

Huzzle Velocity = 830 Epa.

.Chambar Presurs = 17,000 pai.

Langth - 8 5/8 inchas

Max. Ranga - 1500 matars

Hax, Efactive Banga = 530 matars

Wagazine capacity = T rounds

Sustainad rate of fire - 10 rounds par minute

Hax. Effsctive Rangs Of Fire = 21-28 rounds
par mitute.

{BAFETT)

The pistol has threa safecies - (1) Thumb safacy
(1} Grip safaty
{3) Half cock safacy

Althopgh rot & safety, tha pistol aleo is equipped with
4 digconnsctor safety featurs which discomnacts the firing
machanism whan the barrel is pushed into tha pistol.

SHITH AND VESSON X = 38

GENERAL: The 8 & W K-38 s & .38 calibur solid
frama, six-shot, bresch loading hand weapon, with
a swing=-out type c¢ylindar. It can be used sither
aingle or double action.

r BEIFFING: Fiald stripping should ba dooe
only under tha suparvidion of qualified armory parsonnal.

t Aftar Fivdng, clesan tha bors

and cylindar with an approved pitro solveat, Theo i
broah c¢lsan the weapon, using nitre solvent to remow
all deposite from bresch, suszle, sxtractorbead, and
othsr adjacant parts, Bemove all sclvent from weapon;
than cover all parts with a light oil.

¥ SPECIFICATIONS

Overall Langeh! 9-1/8 inchas

Barrel Langth: & inchas

Waight Loaded: 34 ox.

Rear Sight! Adjustable Micromater Click Bight
Front Sight: Fixaed

DETAIL STRIFFING: Detail stripping should be
dons omly under tha suparsisica of qualifisd arwery
pacaormal.,

IMMEDIATE ACTION: In the avent of a misfire,
opan cylinder, and afact and replacea ths faulcy
cartridge. Check tha weapon for a broken firiog pin

REFEREMCES: S & W Famphlat dated 1 January
1960. Catalog of Haval Materisl, Ssetfon 9651,
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notes

M-3 SUB-MACHINE GUN

The M=3 Sub Machine Gun is a .45
caliber, blewback operated, air coolad, automatic,
ghoulder fired waapon.

¥ SPECIFICATIONS

Crvarall Length {with stock axtended): 29,g"
Barrel Length; &

Empty Weight: Approximately 8,2 pounds.

Loaded Welght; Approximately 14,25 pounds

Rear SBight: Fixed Peep

Front: Fixed ramp. The sightz are sst for 100 vards.
Magazine Capacity: 30 rounds

Cyclic Rate of Pire: 450 rounds Per minute

XIT

Maximum Ranga; 1,700 yards
Maximum Effective Range: 100 yards

FIELD STRIFPING: Following are the steps to
ba taken to fiald strip the M=-3.

{1) Ramove Stock

(2) Remove trigger guard

(3} Remove trigger housing assembly

(4} Remove magazine catch and spring

{5} Remove barrel

(6) Withdraw bolt group from front of receiver

{7) Press out sear pin

{8) Withdraw trigger pin from recelivar

{9) Withdraw trigger assembly from opening at
front of gear. Do not allow connector pin to be lost,
The trigger and the connector are a permanantly ag-
sambled unit; the trigger spring and the connector
Pin may be removed. No further disassambly is per-
mittad,

CARE AND CLEANING: Following are the steps
tc be taken when cleaning the weapon:

(1) Field strip the weapon.

{2} Clean the bora and chambar., NOTE: Do
not apply cil to the bore or chamber before firing.
Clean all parts,

{3) Apply a light coat of lubricating preserva-
tive oil to all parts that do not come in contact with
the ammunition.

(4} Reaszamble weapon

{5} Wipa axcess oil from the raceiver.

(6} Clean and oll magazines.

DETAIL STRIFPING: Detall stripping should ba
done only under the supervision of qualified armory
personnal,

IMMEDIATE ACTION: If tha weaapon falls to
fire, remove tha magazine, retract the bolt, and in-
Bpect the chamber to ensure that it doss not contalin
a live cartridge or any other obstruction., If thera is
no obstruction, clogse the cover, replace the mag -
azine, opan the cover, and attempt to fire. If the
gun still does not fire, check to see wheather 2 live
cartridge has chambered; if it has not, remove the
magazine and insert a new magazine,

If there is a live cartridge or othar abstroction
lodged in the chamber, cock tha gun and hold the
cover down firmly; remove the barrel; then clear the
chamber by using the stock to push the obstruction
out af the barral. Under combat conditions, when
time is short, omit tha step of removing the barrel.

REFERENCE: Ammy Fublication FM 23-41

=
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Grenades

When first empleved in war, granad-
a1 wara chiefly wanpons for defensive purposas,
Today thers ara granades for a wide varisty of pur-
Fosed; to produca casualties among ansmy peracnnal;
for soreaning and eignaling;: for ilumination, incen-
diary action, democlition, and haraseing purposss,
The hand grenada iz n small bomb or misstle filled
with axplosives or chemicals; or it may be an empty
container demignad for practics in throwing.

COMPOSITION: Although they vary in size,
ahape, and weight, hand grenades are mads up of
thras main parts: :

(1} FUSE: This device auto-
matically sets fire to a train of powder that burns at
& controlled rata. The burning tima 18 called tha
dalay of the fuse, which prevents the granada from
exploding untll sevaral seconds after it is thrown.
Scma fuses burn Into an igniting cap (lgniter) which

XIT -
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sats off the fillers; thaas are called igniting fuses.
Other fuses burn into a blasting or datonating cap:
thase aTa known a8 detonating fuses, Some detonat-
ing fusas are of the silant typa Thay dao
nat gputter, smoka, ot aparkle while delay fuse ig
bumning. These fueses are identified by a protruding
T-lug that holds the safety lavar to the tap of the
fusa body,

FILLER: The substanca with which the grenade
is filled may be any axplosive such as TNT or any
of a number of chamical compounds .

BOLDY: This iz & container that holds the filler:
it is made of metal, glazs, paper, or any other suit-
abla matarial, Grenade bedies have different shapes;
for example, the body of a fragmentation granade is
shaped lika a lamon, while chemiczal grenades usual-
1y have cylindrical bodies.

i | -
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CPERATION: When the grenade is to be thrown,
it is held in such & manner that the fingars of the
throwing hand pass arcund the body of the grenade
and the palm is over the safaty lever, holding it in
place. Before throwing the grenadas, ths safsty pin
is removed and the safety lever ia hald in placa by
the palm. When the granads laaves tha hand, the

i
i - ':'.l
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gafaty lavar, which isa no longer held in placs is
thrown clear of the grenade by the action of the strik-
ar spring, fcreing the striker through ita arc. The
atriker then continues through ite arc until it strikes
the primer. igniting it. Tha primar, in turn ignites
tha powder train which burng for a predeterminad

time déwn to the detonator, or igniter, which than
axplodee or lgnitea the filler.

GRENADE THROWING

The grennda
should be thrown lika a basaball, using the throwing
moticon that 1s most natural to the individuml, To
give the grenads 2 spinning motion in ita flight, it
should be allowead to roll off the tips of tha fingara
and releaged with a8 snapping motion of the wriat. Aa
a rule, this method will achieve the most acoumeoy
and distance, The individeal should not change his
throwing style complataly, although minor comrections
might be nacassary to improve throwing akill.

To follow through Le an important point to re-
member when throwing the grenade, This not only
improves acouracy and distance, but reliaves the
strain on the arm. When throwing the granade from
the standing position, an additional atep forward
sghould be taken and the throwaer should fall to the
ground after releaslng tha granade.

To pravant injury to the throwing arm, a bagin-
nar in hig first practice should limit his throws to
about twenty yarda. The distance and the numbar of
throwsa shauld then be gradually incransad until ac-
curacy up to & range of thirty-five yards has been
gained.

THROW ING POSITIONS: In combat, tha target
will probably be in bulltup areas, in junglsa, ar in
woodad areas. You may have just a flasting glance
of your target. Thersfora, tha granada may have to
ba thrown from any position in which you may find
yourself, or ona from which it can be placed on the
target with a degres of accurncy, depending upon tha
pituation, You must lsarn to throw ths granads from
a standing, kneeling, crouching, or prone poaltion.

STANDING: Half face the target with tha
welight of the hody belanced svanly on both faet,
With the grenade hald in front of you, chest high, re-
move the safaty pin with a twisting=-pulling motion,
As tha grénade leaves the hand, take an additional
step forward to follow through. Keep your syes on
the targst to obgerve the strike as you fall to tha
prona posgition.

EMNEELING: Tsa the kneeling pomition whan you
ars protacted by & low wall or tranch, Don't axpect
t> get ag much distance from this poaltion as from
the standing positian. Half face the target and kneal
on the knea nasrast the target. Extand and slightly
bend your other leg to the rear, Hold the grenade
chest high, using the proper grip. Remove the safsty
pin with n twisting=-pulling moticn., Throw with a
natural motion. Push off with your rear fool ta give
added power to your throw, When you relsass the
grenads, fall forward to & prone position, braaking
vour tall with your hands and arms, Chaserve the
probable strika and then duck your head,

CROUCHING: Usa the crouch position in built=
up arans, woods, or jungles where a certaln amount
of asouracy 16 required. For short throws under low-

XIT

hanging trae Limbas or ints pillbox ambrasures and
other openlogs clons to the ground, throw tha granads
with an undarhand motion. Use the regular grip. let
the grenads roll off the finger tipa, an pitching & soft-
ball. Stand and face tha target and apsume

position.. Grasp the greanade Hmly and hold it
chesat high, Remove the pin with & twisting-pulling
motion, Bring back the arm and throw the grensds
with & softball pitohing o bowling motion, Fall for-
ward inte a prone porition. Observe the probable
strika of tha grapnade {1 possible) and duck your head.

PRONE: This position limits both nocourmcy and
mnge. Use it whan you ars pinned down by Hre and
must keap & low silhouetts. Lie on your back with
your body perpandicular to the thrower-target line
and your throwing arm sway from the target. Hold
tha grenads chast high as in the standing position,
Remcva the pin with a twisting=-pulling motion. Coak
your right leg (left leg for left-handes thrower),
bracing tha foct against the ground. Try to maintain
a low allhoustte. Bring your throwing mrm baok
straight to the rear, or alse cogk it over the rear
shoulder. At the sams time, grasp and hold on to
any aubatantial objsct within raach of your free hand.
Thiz will improve your accurncy and distance. Thiow
the grenads, pushing with your rear foot. As you
relsane tha granada, roll over on your stomach. Ob=-
serva the probable atrike and then duck your head.

notan

TYPES OF GRENADES

FRAGMENTATION HAND GRENADE, M26

A typloal fragmantation hand grenada is
the GRENADE, Hand, Fragmantation, M2§. This is
an impeoved typa that consists of a thin stes] body,
approstdmately the sizs and shaps of & ismon, lined
with a wirawound coil, and replaces the oldar typs
(MK 2) cast {fon body. The MI6 body ia approxi-
mately =174 inches in diameter at the center and 3
inches long; 3.9 inches long including fuss. Ths
axplosive charge conslsts of Composition B, This
granada iz shipped fused with a detonating fuss,
which has a striker, primar, dalay chargs, and de-

tonator. This fuse is of the *silent type”, which
maeana only that the delay chargs bums silantly.

Whan the grenads iz thrown, the striker under the
force of the sapring pushes the salety lever free of
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the fuse and strikesa the primer, The primear ignites
tha delay charge which, after & 4 to 5 second delay,
explodes the datonator and tha bursting charge, thare=-
by fragmenting the grenade body. The padestal base
allows tha granada to be stood on end and to be dis-
tinguished from the Mark I Hluminating Hand Granada
In the dark. The MZE grenade 1a palnted olive drab,
with & yallow band at tha nack naar the fuss, and
yallow markings.

FRAGMENTATION HAND, GRENADE MARK 2

Tha Mark 2 ix made of cast iron vary-
ing in thickneass from cone-eight to eme-fourth of an
inch. The body i lemon-ahaped, approxdmately 2-
174 Inches In diameter and 3=1/2 inchas in langth,
without the fuse. [t containas an explosive charge of
2 ouncas of flaked TNT which, upon detonation,
breaks up the body of tha granads and fuss, and pro-
Jects the fragments outward at high velecity in all
diractions. The horizontal and vertical grocves In
the body cause the body to break up into a largs num-
ber of fragmente that are roughly the same size.
Those fragmants ars large enough to cauvse casualties
within & radius of 30 feat, The nack of tha body i
threaded to take & fuse or & standard firing device
base. The time delay 1a from 4 to 5 peconda,. The
body of this grenade is painted olive drab with mark-
ings in vellow,

CFFENSIVE HAND GRENADE , MARK 3A2: The
offanslva Hand Grenade Mark iAZ hag & body of aheet
metal ends and pragsad fiber sidas. Its filler con=
sints of alght cuncea of TNT. It uses & detonation
type fuse with a dalay tima of from 3 to 6 asconds.
The weight of the grenade complete 18 14 ouncas,
color 18 black with an idantifying band in yvallow,
The offensive hand grenade is uded for demolitiona
and 18 affactiva against parsonnsl in closed=in places
bacausa  of ite shook effect,

Ite

THE INCENDIARY HANLD GRENADE, AN-M14
[THERMITE): This grenade conalsts of a body of
smocth metal (sheet) with no vents, a filler of ther-
mite, and an igniting type fusa, Whean tha fillar is
ignited, It burna with a white=hot flame that davelops
a temperatura of 4330 dagress F., for 30 to 35 sec-
onds. Clamps of steel strapping, which fit around
tha grennda body, may be used to nail the grenada
against an object to be burnad, The grenade la plac-
ad rather than thrown. Since it creatas such terrific
hant, it la vary useful in deatroying enemy abandonead
guna and machinery, Its color i Blus-gray with
band and markings in purpla, The granade welghs
31 ounoces.

COLORED EMOKE GRENADE, M1B (See figure]:

This grenads ia Idantical with the CN-DM Gren-
ade except that the container has smipalon holes in
tha top, and a single hole at the bottom. A tapersd
hole axtands through tha cantar of the greanade from
the bottom emission hole to the fuse, The starter
mixture lines the tapsred cavity. The M18 ig avall-
abla in rad, greean, yallow, and viclat. It im uaad
for signaling purposes from ground=-to-air and ground=-
to—ground, and frontline identification. Tha body iE
palntad blue-gray with markings and band in yellow.
The top of the container is paintad the color of tha
smoke that 1s produced.

11

WP SMOKE GRENADE, M15 fwhite phosphoruns):
The WF Emoke Grenade, M15 has & drawn-sgtael oy-
lindrical body similar in size to the burmning-type
chemical hand grenades. Howeaver, the body 15 made
of a heavier sheat metal than the othar amoke gran-
ades. The sides and bottoms are pressed out of onea
place of sheat steal: no ridge or fold is present where
the bottom and sides meat, Its edges are rounded,
Ita filler is white phoaphorus, and has a detonating
fuge with delay of 4 to 5 saconds, The white phos=
phorus filler, upon coming in contact with the alr,
burnas with a danee white smoke that blinds the en-
emy, giving it tha dual purposa of harassing the an-
amy by screening and of producing casualties, White
phosphorus also causes severs burng if It comes in
contact with the skin. A detonating type of fuze rup-
turea the grenade body; this allows the filler to come
in contact with the air and scatter over an area of
about 15 yarda, The body im painted blua-gray, with
stenciling and one band of yallow,

HC SMOKE GRENADE, AN-M8: This grenade is
the burning typa. Its containar is standard except
that there are no emisslon holes in the side, only in
the top, Ita fillar of HC MIXTURE, whan ignitad by
the 1.2 to Z second igniting fuse will bum from two
to two and one-half minutes, producing a dansa
Acraaning purposes.

WHITE SMOKE It 1a & standard white emoke grenads
usad for signaling and screening purposes. Its smoke
is not dangerous when breathed in light doses for a
short pariod of time. The sheet metal body is painted
blus=gray with a band of yellosw. The top of the con-
talnay is painted the color of the amoks that is pro-
duced.

RED SMOKE GREMALDE, AN-M3: This grenads
is larger than the usual chemical grenades; it mea-
guras 3 lnches by 5 1/2 incheas, It is used for sig-
naling, and ita red smoke can ba seen for great dig-
tances whan usad againat a background of snow.
Attachad to the body of the granade are thras matal
flaps which are bent upward to provide additional
surfaca so that it will not sink into the anow, mud
or ewampy ground, Its welght is 2] cunces, Other
characterlstics are the same ag the HC grenade.
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N TEAR GAE GRENADE, M7: The TN Taar
Gas Grenade, M7, is identical to the CN-DM gren-
ade sxcept that it has only a tesar gaa filler, and its
sffact 1z to cousa a painful burning sensation in the
ayas. It ia mide of emooth shast matal, The filler
i activated with a 1.2 to 2 second lgniting fuss and
ig relsased by maans of holes in the grenada body
that are covarad with adhesive plaster, Tha adhesive
plaater |8 burned off ag tha CN is ignitad, This hand
granade 18 painted blua=gray with & band and mark -
inge in red. Ite principal uses are to control givil
disturbancae and t¢ train in the use of the gas mask.

i
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CN=-DM IRRITANT GAS HAND GRENADE, ME!
{See flgure): This granads iz filled with & combina-
tion of taar gns and adamsite. This makea the gran-
ade more effoctive when used for harmaasing purpcses
or in controlling riots and mobs by causing choking,
tears, and pausea., It has 2 sheat metnl body, Its
fuse is the igniting type bacauss tha grenade.con-
taine a burning mixture. In the body are holas or
vants covered by adhesive plastar squaras that aAre
burned cff when the filler is ignitad. The body is
blus-gray with tha markings and band in red.

FRACTICE HAND GRENADE, M21: This prac-
tice grenade is similar to the Mark II Fragmentation
Grenade, but it has a fillar of 21 grains of black
powder and an Igniting fuse. The charge is normally
not sufficient to cause fragmantation, but due pre-
cautions should be taken gince cccasional datona=
tion adcurs, It does throw out a puff of smoksa, This
pulf of emoke not only enables the throwar to gaugs
hlas accuracy and tc estimate posaible damage to the
target; it alsc adds realism to practice throwing and
to fleld exerciees, It is fused with an igniting fusa
with a delay of 3 to ¢ seconds. The grenade 1a
paintad blue and has no body markinga.

PRACTICE HAND GRENADE, M230, w/fuse MZ0
SAl: This i3 a practica varsion of the M26, Fragman-
tation Grenade and has internal featurss similar to M
21 Practios Granada. It has & spotting charge of
A7.5 graing of black powdar.

TRAINING HAND GRENADE, Mark IAl: Thia
hand grenade is just what its name implias; it is uged
to train parsonnal ta throw grenades nocurately at a
usabls distancea, It 1s an iron caating of the same
ganaral pize, shape, and waight of the Mark II
Fragmantation Grenada,. Tt is completely inert and
may be smployad without the special pracaution ne-
csasary whan axplosive granadas ara thrown. It is
painted black with no markings of any kind.

L ]
notes

Booby "T'e»aapes

Booby trapa ara dafansive weapons,
uaed primarlly to harrase and delay cffensivaely.
Thay may bheé dsed to hold a position while advancing,

SAFETY

(1} Be sxtremely careful whan satting a boohy
trap. Many a booby trap has turned out to be a
boaby |

(2} In arming manufacturss' booky traps, re-
member that tha primary safety device is a positive
block betwean the cocked siriker and the cap. Always
remove this positive block last, H there is any pres-
gure on the primary pin, its removal will cause de-
tonation.

(3) When randering a booby trap "Safa", insert
the primary safety pin first, and then the secondary
aafsty pin., Bend the pina cpan to prevent tham from
working back out. Filnally, remove tha davice from
the axplosiva,

(4) Cn the other hand, when In an area which
might have basn ocupiad by the enamy, be susplcious
of aven tha moat innocent-looking objects. They may
ba booby-trapped. Alsc remember that thay are usual-
ly get in groups of two or more.

TYPES OF BOOBY TRAPS

M1 PULL BOOBY TRAF: This device ig activated
by m 3.5 lb pull on the trip wire. The wire i usually
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atretchad acrose & trail or doorway, or attached to an
oblect.

M1Al FREESURE BOOBY TRAP: This davice is
activated by applying 20 lbe pressurs on its head,
It is usually found undar the looss board of a step, or
the lika. Tha collar is the primary safaty on the M1
Al.

M5 PRESSURE RELEASE (Mousstrap) BOOBY
TRAF: This device 1s found under books, scuvenirs,

-

156"
e

It 15 firad by removing the weight from it. Its one
safety pin cannot be removed to arm it, unless suf-
ficiant waight 18 resting upon it.

atc., or anything which welghs 3.9 lbs or more. It
may ba screwed into the fuse cell of a hand grenade.

C
T,

.......

b SR

MEl MOD | COMBINATION BOORY TRAP: This
type can be activatad in any one of threa ways:

Pressure on head of prongs.

Increasad tension on tip wira,

Decrease of tanalon on Tlp wire.
The primary safety on the MK1 MOD 1 ia the pin be-
twaen the strikar and the base coupling. Tha second-
ary safety la the lock nut on the after part of tha
trap.
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M1 PULL=-PULL RELEASE BOOBY TRAP: As ita
name Implies, this device is activated by either Ln=
cransing or decrsaaing the tanslon on its trip wire.
Its secondary safety is the pin betwean tha rachet
and the striker. NOTE: The rachst has bsan known
to allp on thia device, causing seveml accidenta.

M=14 ANTIPERBONNEL MINE: Thia is & simple,
safa, and affective devios, which can be sst around
fox holas at night and retrieved in the momning. It
can nlso be used along trails, It is activated by a
Pressure of approximataly 20 to 45 lbs, To arm, re-
move the horashoe on top, and turn the safe and arm
button to "A". To disarm, reveras the procedurs.

THE GRENADE - IN - CAN BOCBY TRAF: Thim ia
one of the most popular improviasd booky traps., It
is constructad in the follewing manner:

Remove granade from shipping container.

Attach container to tree, post, or other object.

Attach trip wire to granade.

Remove mafety pin from grenads, and replace
grenade in container, leaving the container top off.
Whan the trip wire is pullad, the grenade will be
anapped from the container and activated.

CLOTHESPIN INITIATOR: As demonstrated by
tha following diagram, a spring-typa clotheapin can
sanlly be rigged to act aa & pull=typs initistor for an
alectrical firing oirouit.

EXPLOSIVE

Notems
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ﬁ miscellaneocus

OFPERATIONS and

CHAPTER THIRTREN

TECHNIQUES
(+]

UDT/SEAL WARMNING ORDER

A watning order alwave precedes a atandard

Study the mission.
2. Plan uss of tims.

3. Study tearrain and gituation.
patrol ordar, Its purpose 13 to provide 4. Organiza che patrol.
the men with sufficient information to prepare 5. BEalect man, weapons, o ulpmeant .
adequately for the problem in advance. Follow- 6. Tssue warniog order.

ing is the format for a UDT/SEAL warning order:

The warning order/patrol leader a ordar
forms the basle of organization for any ewelu-
tion, whether that evolution ke during peace
ar wWar.

leader s -order im asking for proli~ea, g review

To disregard the warning order or patrol

7. Coordinate {continuous throughout ),
Maks raconoislasance.
9. Complets datailad plans.
10, Issuas patral ordar.
11. Bupsrviss (at all cimas), inspact ,rahearas,
12, Exmcuts the mission.

of the Warning Order and Fatrol Leader's Order PATROL CRDER
before a problem may very well indicate the Eaps
that exist in intelligence supplied for s job. 1. BITUATION {(am it affects the pitrol)

The patrol leader should not sttempt to write

up his patrol order from memory; but instead
dieplay the FLO card in front of him and go
through it step by step staying in sequence.

Experience has taught that the only way te
plan & patrol is to plan thoroughly - the PLO

4, Bnemy forces: Weather, terrain, f{dentifi-
cation, location, activicy, stramgth,
Friendly forcas: Mission of next highar
unit, location and planmed sctions of unita
on right and left, fire support availabla
for patrol, missions and routes of othg.
patrole,

Attachesnts and detachmants.

b.

Cs

card 18 an excellent guide for the professional I, HISHION - What the patrel is golng to accomplic..
TOTfSEAL. and the location or arsa in which it
lé tc be dona.
PATROL WABNING ORDER 3. EXECUTION
4, Concapt of oparation - tha overall plan -
The patrol warning order consists of the fallow- and missicons of slemants, teams and indivi-
ing: duals in the objective area.
b. Other wissions, not in the oblective arsa,
A. A brief statement of ths situation. for elemamts, teams and individuals. In-
B. Himsion of the patrol. cludad are such tasks as navigation, secur-
C. General instructions: ity during movament, and ascurity at halta.
1. General and special organization. €. Coordinating fnstructions.
Z, Uniform and equipment common to all, (1) Timas of departurs and return.
3. Weapona, ammunition, and equipmant ., (2) Primary and altsrmete routas.
4. Chain of command. (3) Departurs sod re-antry of friendly
5. A time schedule for the pakrol's forces.
guidance. (4) Organization for movessnt.
6. Time, place, uniform and equipmant {3} Actions at danger arsas.
for receiving the patrol order. (&) Actions on snemy contact,
7. Times and places for inapactions and (7} Hallying points and aceions.
rehaaraaly, (B} Actions in objective area,
D. Specific inatructions: {9) Dabriefing.
l. Te subordinate leaders. (10) Othar sctiona.
Z. Te special purpose teams or kay {11) Rahsarsals and inspectionn.
Individualns. 4. ADMINISTRATION AND LOGISTICE
4. Bations.
PATROL. STEPS

b.

Armaé and ammmition.

Uniform and squipment (state which members
will carry and usa).

Mathod of handiing woundsd and prisonsrs.

{Conaider all; Sccomplish those necessary; ordar

™Y vary.} d.
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5. OCOMMAND AND BIGHAL
a. Signal.
{1} Bignals to be used within the patrol.
(2] Comunication with highar hasdquarters
- = radie call signs, primary and altar-
nata fraquanciss, times to report and
spacial code Eo ba used.
(3) Challenge and password.
b. Command
(1) Chain of command,
{2} Location of laadara at verious times -
during movamant, at danger arpas, At
ths cbiactiva.

Notes
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DROP AND PICKUP

In order to place a line of swimmars in tha
water with sach swimmer or swim pair 25 yards apart,
and rwoover them rapidly, UDT has develocped several
drop-and-plckup aystams: stapdard, Pulton, and
halicoptar: .

siandard

The Drop: Standard drop-and=plekup 18 conduct-
ed from an LCPL, LCPR, or other similar amall oraft,
at a apead of about 15 knota. Uslng this method ,
Swimmars can be dropped sither aingly or in pairs,
The same procedure ia followad in eithar Cade, but
fcr the aake of clarity, the fellowing paragraphs de-
scriba the procedurs using swimmear palrs:

As tha dalivery craft approachas the drop point,
all swimmera line up inside the delivery oraft, Thay
stay in n crouching position and In propar ordar, the
first pair next to the roll off pad. At the signal from
the officer in charge, the firat pPalr entars the IBS
{which is baing towed alongside the delivery craft)
and lays down on the cutboard main tuba. The next
EWim pair anters tha IBS, and lays down on the in=
board main tube. All hands watah the OlC. His joh
iz to drop each swim pair evary 25 yards. To maa-
aure this distance, he can sither tow an inflated lifa-
jackat 25 vards bahind the boat, or alse drep A ewim-
mer sach time the sscond waka of the delivery craft
Pagses over the point whers the last swim pair drop-
pad .

When tha OIC drops his arm, the after man in
the firet swim pair slaps hia buddy's leg, and enters
the watar, When his buddy fesls the alap, he sntera
the watar alsc., Whean antering the water, each swim-
mer holds his facemask, to kesp it from being tom
away. He planes his body in such a manner that ha is
propelled down several feet upder tha water., He re-
maing undarwater until the boat is wall away from him.

AR fcon as the firat palr lasves tha IBS., tha
secand pair moves to the outboard main tube. The
third pair entars the IB3, and all the fwimmers in the
boat move toward the roll off pad .

This procedure i repeatad until all pairs have
besrn droppad,

PICKUP: At the tima for pickup, tha swimmars
dprend out in & straight line, at 25 yard intervals,
forming on the quida., Whan the guide raisss his hand,
all swimmers raise their hands. Thia is-the signal to
the plokup boat to commance its nyn .
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As the boat closes on s swimmer, he Klcks hamd
to ralas himself cut of the water, crooks his laft arm
and makea a target for the pickup man with hig Lefe
fist. Whan he feels the sling on his arm, he graspa
hia left wrist with his right hand, and rolla into the
1BG. Omnoe in the IBE, he lats g0 of the sling, scram-
bles into the delivery craft, and moves all the way
forward, keaping at low silhcuatte.

fulton

THE DROP: BSince the Pulten drop i3 dons from
an LCSR at speede of about 40 knots, propar prepara-
ticn and techniquea are of great importanca,

During the run to the drop point, the swimmers
are ssated in the swimmar cabin, with the #1 man on
the port side next to the after door. The #2 man xits
to his laft, and so on around tha cabin, Pach awim-
mer holds his fing against his cheat, blades up, with
his left hand threugh tha loopa, He holds his face-
mask in his left hand, and ensures that ali of his
gear 18 sscured, with no “irish panpate® anywhaere .

Whan the time for the drop approaches, tha QI
stands in the after docrway, and gives the standapd
alrborne hand signal for "stand up”, A this command,
all swimmers stand up and graap the overbaad hand=
rall with their right hand. The #1 awimmer facas the
CIC. and sach swimmer faces the man ahead of him.

Whern. the LCER reaches the drop polnt, the OIC
glves the standard mirbome command "go* ., The #1
swimmer runs out the door straight aft to the atarmn,
and jumps. He takes a good alrbems position (fest
and legs togethsr and pointed towards the horizon,
handa helding his guar against his chest, and bead
ard chin tucked), If he deaires, he may hold hig hand
ayainst his chest with his right hand, to pravent whip-
lash, Upon hitting the water, ha maiftains this posi-
tdon for m few seconds, untll ha comes to a top, He
than surfdces and dong his fing and facemaak .,

The #i awimmar follows the #1 swimmer out the
door, and all swimmers fcllow auit. With the LCRBR
at 80% RPM, the awimmers will land 25 yarda apart in
the watar, if thay follow sach cther immediately from
tha starm.,

THE PICKUP: At the time for plckup, the swim-
mera aplit into two groups of eight man sach, one
group 100 yards sesaward of the other. Ths LOSR pas~-
£83 by tha twd groups, dropping 2 fiberglasa pod by
aach .,

The swimmers swim the twe pods apart until the
alack im out of tha floatabls line connacting tha tvo,
They than face the bows of the poda toward wach other,



and kasping at low silhouestte, "-'H:Iqm the poda. The
sanior man in asch pod then raises: hia hand to signal
the OIC in the LCBR that his pod 1a ready for pickup.

Whan the OIC sees the pickup signal from both
pode, he commences his run towards the center of the
line. The swimmars in the pods grasp thelr handioops
sacursely, taking care not to antangls thair hands in
the loop.

Thea LCSH proba piocks up the line on contact,
and LCER, pods and swimmara head to sea. Whils be-
ing winched in, the swimmars must kesp low, and keep
arms and lags in the pod,. eapscially whan tha pods
come aloengside sach other.

HELO Drep+Plcku
"M‘dl:.tﬁl mtho:-u-i drop and plckup is In many

ways suparior to the other two, It 18 also potentlally
mors-dangerous to all concarmed . Por this reason, the
QIC must ba aspecially concemed that all parsonnesl
invoived [including the alroraft crew) are thorcughly
briafed on the prepacations for an tachnlques cf the
oparation,

THE DROP: Prior to takeoff, s matal bar is rigged
in the alrcraft in such a manner that it protrodes from
tha airgraft door about thres feet. A rope ladder 1a al-
80 rigged Ln the aircraft door. While this is belng
done, the CIC conducts a check of all jumpars to sn=
sure that they hpve pll squipment, and that it is proper-
ly stowed on thelr parson, Thea minimum squipment for
aach jumper la:

‘Wat auit top Facamaak
Lifejacket Flare
Knifa Fins

Wab Balt

Upon boarding the alrcraft, the jumpers tzke ssata
and {aaten thair safety balts .,

Onoe pirbome, the UDT CIC converses with
the alrcraft pilot, over the intercom, tO ansurs that
they both am satisfied with the alrcraft's heading,
spand and altitude, as well as the drop zone condi-
tons.

Ax the aircraft approaches the drop zome, the
OIC, using standard airborns hand signals orders the
jumpars 1o " get ready” . "stand up®, "check squip=-
mant*, and "stand in the door” {(at which command the
firat jumper sits in the door). Whan ths drop zons i
raachad, and Lf the OIC is satinfled with all condl-
tHons {(among them, that the aircraft is not excesding
a height of 20 feat or n apead of 20 knots), he taps
tha first jumper and gives tha command *go® .

Whan ha receives the command “go* , the jumper
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reachas out and graaps the bar protruding from the
docrway. He then lsaves tha cabln, and hangs, fmc-
Ing forward, from the bar. He swings his body, and,
with his body angled slightly forward, releases the
bar and grasps hia fins and facamaszk (which are lcop-
ed over his forearm) to his chest, As s0on as he hita
the water and comes back to the surface, he dons his
fing and lines up with the rast of his buddies .

PICKUP: At the tima for plokup, the OIC hanga
the rope ladder from the helicopter door, and tha
halicoptar proceads down the line of swimmers at a
plow speed, keaping the snd of the laddar a foot or
two from the water. The swimmers keap their finz on,
and as the lsdder reaches each swlmmer he grabe the
ladder and climbs up into tha alrcraft.

IBS Towing

This technique ip used whenever it is desired
to tow one or more IB3's to a target area, The proce-
durs iz as follows:

(1) The IES approaches the delivery craft from
astem, and comas along the port aida .

{Z) Tha #1 starbcard paddlar grasps the towline
from the dslivery craft, and holde the IBE alongaslde.

(3] The #1 port paddler hooks the pelican hook
from the IBS towing bridls into tha grommast at tha bit-
ter end of the towlina.

{4) All paddlers back water and a crewman in
tha delivary craft pays out the towline unti] the naxt
grommet appears.

(5] Tha naxt IBS in lins rapeats steps 1 through
4. This process 13 repeated until all IB5's have
hooked up.

To drop IBB'a individually (startlng with the IRS
farthest astemn, and working forward;)

{1} Tha QIC of the drop gives the "attention”
signal from the sternsheats of the delivery craft (by
day: waving semaphore flage in front of his body, By
night: 10-15 short flashes).

{2) As the delivery craft neare tha drop paoint,
the QIC signals “standby" {by day: ROMEC. By night:
one 5 to 10 second daah).

(3] At the time for the first drop, the OIC slg-
nals "exscute” {by day: dropping ROMED; by night:
securing tha long dash) and the #1 paddlars in the last
IRE trips the palican hook to relsase themaslves from
tha tow line.

{4) *Standby* and " Execute” are repeated for



agach IBS, until all have been dropped .

The procedurc for a stmeltaneous drop is the
same as that for an individual drop, with the followin:s
eXCERtions:

(L] The "altention” sional consistes of waving

the semaphore flags overhead by day, and a circular
mollon of the {lashlight by nlght .

(2] When the “execute" sigral is given, all
IBE's are released.
NOTE: 3hould anv IBS crew desire thar the delivery
craft stop at any time, they grve the "trouble” Eignal
(Paddies raised overnead, Rlade up).




Limpeteer Allack

The limpeieer attack 15 one of the oldest tactics
used by underwater combat troops. In UDT, there are
innumerabla variations on the procedure. The follow-
ing paragraphs, thereicre, do oot attempt to describe
the operation completely, but are designed rather to
present a few general principles which apply to all
limpetesr ar “aneak" attacks.

(1] COMPHIBPAC INSTRUCTION 03500.17 series
outlloes the duties and responsibllities of the UDT
OIC, as well as swimmers and C0O's of participating
ghips, during a training limpeteer attack .,

(2] It iz often desirable for the swimsiers to
Swilm upstrecam of a target and drift down upon 1L, as-

peclally LI highly phesphorescant water makes motlon
in the water vislble, If the wind is not extremely
strong, the current can e detecmined by the direction
In which a ship tends on its anchor chais .

(3} Prowximity to a ship ls lodicated to an under-
water swimmer by some or all of the fallowing phenom-
Brons:

a. An lncrease lo nolse level,

. An increase ln water temperatiare.

c. The "darker darkness” experienced when
passing under the hul! of & ship.

(4) Even during training limpeteer attacks [whes
participating snhips take precaution:zs oo protect Lhe
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swimmers), caution must be taken to stav clear of
screws . rudders and underwater suction openlngs
fwhich are usually located midships at the chine aof the
hull). Should a swimmer discover that hisg buddy has
been pinned to the hull by underwater suction during

a training mission, he should not attempt to go to his
aid, but should surface and notify the OOD immediate -

Ly,

SUBQPS

The duties and responsibilities of all
participants in UDT SUBOPS are cutlined in COMNAY -
OPSUPPGRUPAC INSTRUCTION 3120.1 series .

M

i

-
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The following paragraphs outline the procedure
to be followed when locking out of and into a sub-
marine .

THE ESCAPE TRUNK: Description: The escape
trunk 1s a watertight extension of the submarine's
pressure hull, which is equipped for flooding. Its
primary components are:

Lower hatch Blenw Walve
Upper hatoh Vent Valve
Slde deoor WRT Flood VYalve
Pressure gauges Sea Flood Valve

JIMO intercom

Water for flooding the escape trunk can be supplied




mithar from the boats water retalning tank ., or from the
sea. Usually the former I8 used.

LOCKOUT and LOCKIN: Follorwing is the proce-
dure for locking out of an escape trunk:

(1)
(2)

{3)
(4)
(5)
(6]
{?)
{8)

Enter trunk .

Teaat 31 MC, engure that knife apnd mallat
ars presant Ln trunk , and that all valves are
ahut.

8hut bottom hatch.

Undog side door.,

Cpan WRT

COpan vent

Shut vent when water 18 23 up sida door,
Shut WERT when water s at top lip of alde
door.

(9}

If side door hasn't opanad yet, cpen blow
valve and blow 1t open-then shut blow.,

(10) Leave trunk, and shut and dag side deor

behind you.

The lock in procedures 15 as follows:

(1)
{2)

{3)

(4)
(5]

{B)
(7}

Entar trunk through side door.

Shut and dog side door (3 1/2), turna count-
ar clockwise .

Cpen blow valve, keep prassure on sars
aqualized .

QOpen WET

Shut blow valve when rumbling nolse is
heard .

When mumbling nolise stops, shut WRT,
Open vent valve {Same condltlons as in
rapld free ascend).




(8] When hiasing noise atops shut vent valve.
{3} Open bottom hatah.
{10) Ventilate trunk by opening blow valve for a
fow swocnds.
(11) Sacurs blow valva and laave trunk through
bottcm hatch.,
MNOTES: Breathe normally throughout all phases of the
oparation, Ramamber to exhale when the vent is open-
ad to squalize the trunk.
Druring lockout/lockin, keep tha forward torpe-
dp room and conn. informed of your actions via the
11 MC.

mnidlerswater sear-chhemns

circle

Thiz =search is the most practical and the most
gimple of all the UDT gaarchas, [t can be done with -
a minimum amount of equipment and personnsl.

Equipmant: ‘Clump. buoy (attached to clump),
and & search line of the desired langth. MInimum nom-
bar of divers: two, Any number of divers can be plac-
ed on the search lins, depanding upon the objactiva
of the search. Moat of the searches made by the
thams ara for helicoptara, two divers are adeguate,
as the gearch line would anag anything as large as &
helicopter.

notes

swimmaer low

This method regquires more aquipmant and more
peracnnel than the cirola search but is an effective
way to aearch a larger area systamatically.

Equipment: One weighted J0-yard ssarch lins
(alze of weights dapendant upon weather conditions ,
aurf, eat, etc.). This line will ba In five yvard sec-
tions jolned by snaifle hooks and weights spaced

along whole langth of search line.

AIIT

BWIMMER TOW BEARCH

v,

77//... 77

SWMMER TOW

Four 40-foot tow lines (may be longer depanding
upon deapth of water at 500 yarde from beach).

One LCPR with IBS,

Varying amount of buoys with 4° rangs polas and
2' % 2' rad flaga.

T™wo 30" ood linas and floatation davios par
diver {floata may be: cork floata, blocks of wood,
small inflation devices, lifejackets, atc,.).

Procsdure: The ssarch line is tiad to two buoys
30 yarde apart, parallel to the beach, The surfacs
swimmers space thamaelves along the line 10 yards
apart, and hock their towlinas lnto the search line.
The divers space themselves along the ssarch line
five vards apart.

On command from tha QIC, the divers descend,
bringing the search line with them to the bottom, The
OIC then ties the two buoys together with a 25 yard
lina, and orders tha awimmers toc commenas tha search.

The awimmers procesd towards the baach, an
range with the rangs polas. The divers hold the line
lightly. and follow it along the bottom. If they find a
mina or obstascla, thay give two jerka on the Llne. All
handa pass this along, and swimmers and divers stop,
The diver buoys the obatacle or mine, and whan the
O1C sees the bucy, ha orders tha search to resuma,

At tha end of the search pattem, the CIC may
crder the swimmars to shift up or down the beach. and
procasd seaward, overlapping the previous pattam.

jack stay

Equipmant: Two 200 yard grid lines. One 50
yvard ssarch line with a anaffle hook at sach end.
Four bucyws with length of line equal to depth of water
attachad. Four weighta, 100 = 200 pounds, depending
upon conditions. Necessary equipment for establish=
ing contrel ranges . Delivery oraft {s}.

Proosdure: The saarch rig is set up as indicated
by the diagram balow.

The divera space themselvas slcng ths search
Une at puch an interval that thair search lanes will
cverlap (varied with water visibility).

10



notes

On command of the QIC, the divers proceed to
the bottom, attach the ssarch line to the grid linas
with anaffla hooks, and comthence the first swaap,

At the end of the sweep, the divers ascend,
shift to an overlapping lane, and repenst the procass
outlinad above .,

RBRI» >

The BDF 18 a defensive measure
to protect a UDT beach party from deteotion and sur-
pries attack on an enemy beach.

There are five positions, or atations, on o1
within the BDF, Thay ara Laft Flank, Center, Right
Flank, Cover and Command, In the basic BDP thasa
positions are mannad by 11 men; including two swim-
mar scoutz and command and are ag [ollows;

LEFT FLANEK: Left Flank ls comprised of two
men equipped with automatic weaapons and an ANSFPRC

radic. Left Flank Ls usually positioned (with at

laast one man staticned on the berm line) tha dasired
dizstapce to the laft of Strongpoint. The two men as-
signed to this position cover an area of approximataly
36 degrees of the total 180 dagreas covered by the
parimatar, They should ba individually positioned
within audie=-vigual contact of one another, and should
be able to cover the aseigned area both visually and
with a "field of fire" from their automatic weapons .

CENTER: Ceantar 18 comprised of twe man, auto-
matic weapons and an AN/PRC radio., Center is
positioned approximately in the centar of the perimeter,
the desired distance landward of Strongpoint. They
covar, both visually and with a "fleld of fira™, approx-
imately 110 dagreas af the total are of 180 degrees.
Center's visual and fire fields should overlap thoze
of the flank positions.

RIGHT FLANK: Same as Laft Flank, but theas
personnel are positioned to the right of the Strong-
point.

COVER: Cover is comprised of two men with
sutomatic weapons and an AN/PRC  radic. Cover's
primary duty is to camouflage, hida, or move the
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beached [B3e' as directed by Command. Secondarily,
they will agslst the BDP parsonnal in holding off the
snamy, in the evant of an attack, until the last of
the beach party hag laft the beach, Cover will leave
the banch in the last beach party boat.

COMMAND: Command is OIC of tha BDP and
coxgwaln of tha BDF boat. He is diractly responsibla
to WHEEL who is the DIC of tha antire operatlion. Ha
has an ANSPRC  radioc and may use the Swimmer
Beouts as runner-massangers should tha nesd arise.
He will satation himself approximately in the center
of the BDP, betwasn Centar and Cover, but may move
about as he sear fit inside the perimatar, He will
work closaly with tha OIC of the baach party. Usual-
ly the beach party OIC requests that a cartain ares of
the beach be covered by the EDP, and Command coms=
plias with thls request, In the event of an smargancy,
Command will take charge of all DT parsonnel on the
beanch durlng the evacuation, and will be the last man
off the heach.

STRONGPOINT: Strongpoint iz a daflpnlte posl-
tion on the beach, tentatively aslacted by the Swim=
mer Scoute, It is Command's prerogative, howavar,
to withhold his stamp of approval and to choosa an-
other Strongpoint himself. Strongpoint is usually
lecated just landward of the barm crast, wherever the
best covar is, and "idsally” in the center of tha per-
imater directly seaward of Center. It is the responal-
Bility of the man on the perimetar to keap in mind the
exact location of Strongpoint at all timea. Command
may, on a short baach (200 = 300 yards) selact &
Btrongpoint nearar to one of the flanks If he feels
there i® more cover, higher ground, or a battar all
around defensive position, at one of thesa locations.
Strongpoint may have a stationary location for an
entire oparation, though the parimatar may move up
and dewn the beach around it, "Cover s Strongpoint,
Strongpaint i Cover, and there is where the boats
are found "

commaonds

Thera ara fiva, and only five,
commands usad in mansyvering the BDP, Thass com-
mands ara dasigned to glve Command exact contirol
of the perimeter, its position and movamente, with an
abaolute minimum of radic traffic. The commands are:

EXTEND: This command applies to one design-
atad station on the perimeter, It will always be prec-
adad by the name of the station to be repoaltioned and
followed by a number and & direction; in that order,
The directions ara; laft, right, seaward and landward.
All numbars used in those commands rapressnt vards .
Therefores, the ward "yards" will not ba trangmitted.

EXPAND: This command applise to the Flanks
and Centar, and Is given under the blanket call sign;
"Parimater,” Upon reception of this command, Left
Flank will move tha speciiled distance down the
beach to the left of Strongpaint. Right Flank will move
the specified distanca up the beach to the right of
Strongpoint. Ceanter moves the spacified distance+
landward on a line perpandicular to the gehoraline .
Cover stays put. though Cover's radioman will ack-
nowladge raception of the command.

WITHDRAW: This command by itself maang that
all statlons on the parimater will witHdrew toward
Strongpoint and taka up their orlginal positions around
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Strongpoint {usally a propar parimeter of approxi-
mitaly 25 yards diamater).

The command "Withdraw,™ followad by a numbar,
mpinis that all staciona oo the parimeter will wich-
draw towands ftrongpeint AND aftar thyy have
traversed the specifisd distamca.

© SUIFT : This command cefars to all points.
It Ls followed by & mumbear and & divection ("Llafc"

or right™). It maapns to move that many vardas in
thit directiom.

BERGERCT VITHDRASNAL :

This command 1is issoed wham the UDT shovs
party (Ineluding tha BDOP) hia aither baen detaccsd
or brought under fire by the snemy. Upon recaption
of this command, all scations on tha parimstar fall
back (fiving 1f baing fired upon) in a4 rapld but
ordarly fashion. Tha dsad and wounded will be
garriad and tha basch party will be sncompawssd
ac all times. Tha perimeter stations will cake up
their original positiona sround Strongpoint and
cover the departurs of the baach party and tha two
wmann who had basn saseigmd to Covear. Tha tamaining
BOF parsonnael. uvnder ths suparvieion of Commnacd,
will then leave the baach; sither in the IS or
swimning, depanding upon the satricuosoess of the
situation.

Problam: Comsand sants the parisetar to shift
200 yards laft, He will way: "PERIMETER, COMHAND,
EHIFT TWO ZERO JERD LEFT, OVER

1]
)

The station on the parimeter will reply, in
arder from left to right flank sarfound to and ip-
eluding Covar: "COMMAND, (PROPER ETATION), ON
STATION, OOT."

NOTE: Cantar will kesp radio silance until
Lafe Flank hap reportad. BRight Flank will ke
radls pilemce until Left Flank ind Centsr have Ta-
poresd. Cover will kesp radio silences until Laft
Flank, Canter, and Right Flank (in thet ordar) hava
revortad, This procadure will be acrictly adharsd
to whanever Command tequirves ceplies from all
pacimacer stations.

Problem: TUpon coapleation of cthe Shift man-
auvar, Command discovera that Capter s 25 yards
to far to tha right, praventiog good covarage of
tha arss bayond che parimatar. To place Center in
the most advantagecus position he will give the fol-
lowing command: “CENTER, COMMAND, EXTEND TWO FIVE
LEFY, CVER" Ceantar (snd only Centar, aa tha command
EXTENT appliam to only the namad scation) will re-

ply:
HOCWMAND, CENTER, ROGER, OUT," Upon reaching tha
nine posibfon, Centér will say: "COMMAND, CENTER, ON
M FF

Problem: After Command haw "fixed" tha pars
imiater In thie sarmar, the beach party OINC asks him
if ha may have & little morm of thae Bickabora. Com-
maned looks the situebiohn ovar sod declidas to EXPAND
tha pearimater another 25 yards, He will wsay:

3!5%. COMMAND, EXPAND TWO FIVE, OVER."
Laft Flank, Center and Right Flank will raply. in
DCOMMAND, (NAME OF ETATION), BOGER

tha propar ovdar: !
QUT." After reaching tha new positions the sta-
tione, coce dgein in order: "COMMAND, [NAME OF

IIATICK), OF STATLON, Uz, o chis minmuvr
Covar stays put {unless axprasaly direcced othar-

wiss by command) apd need pot coms up on the omet. In
the svant of an FEsargancy, Command will say: "PRI-

m. COMHAND , EMERGENCY WITHDRANAL, OUT™.
at tha and of tha trensmission precludss any

raply by tha parimsatar statlons.

HOTE: If at any time du this cparation any
of tha radica should fail, or shobld the nat ba
Jamagd by the snemy, Commend will utilize tha Bwimmer
Scouts to transmit all measigus.

INLAND DEMOUTION RAID

This oparation in-
volvas the lLinding of parsonnal oo an enemy baach,
movemant inlend to o cacgat, loading of the Earget
with sxplosivas, and withdrawal to the ssa. When
tha raid is proparly sxscuted; tha shot will go aftar
tha caidars hive put ouk to .

Parpormal lmvolved In an Inland Demolition Raid
aret Officar in Chargs, (Usually callad "WEEEL").
He is 1o ovarsll command of the raild, snd cemslns
in the delivary crafc, offshors, throughout the
operstion, Command (from ths BEF)is in immediats
charge of all parscnnel while sway from the dalivary
craft,

Bwimmar Scouts! Tha two Swismar Scouks awlm
in to the beach, scout the arsa, chooss & BEcongpaink
(sge ADF¥, XII1-11l), snd signal in tha rest of the
tpiding party. They lasd tha powdar train to the ob-
jective, apd sct s rummars for Commend, if nDecassacy,
Once &t the objective, thay nttich and pull tha fuess.

Towdar Traio: The Fowder Traln i compossd of
the "workhorses™ of tha cparation. Thay load the
powdar in tha IBS, unload it on tha bsach, and carey
it to the objective (usually, two packs par man),

Riggers: Two men in the Powder Train sre da-
Aignited a8 riggaci. They bhead up tha powdar train
in tha trip to the objectivas. In addition ko
carrying their packs, thesy ars responaible for:

{1) Suparvising tha stacking of powdar at tha

objective.

{2} Tying in tha packs to tha trunkline,

(3} Leading the powder train back te Serong-

point.

Conducting the Raid: Tha IBE's containing tha
ralding party stop outside the surf zcoe, and the
HAwimmer Scouts irs st In. Thay procasd 1in £to tha
beach, scout the arsa, and (1f all 1a clsar) pignel
in the BDF boat. When the BDF bost hits tha beach,
vomsand seca up the BDF and aigoale in tha Fowdar
Train Boatis).

Whatt all hands arcive at the baach, thay ars
informed of the logation of Strongpoint, and the
trip to tha cbiective bagine. The Awicmer Scouts
carry tha fuges, and wll haods stay at low silhoustis
throughout the opsration.

After the riggers have tied the packs to the
trunklics, they lead the Fowder Tralo back to Serong-
point, The BDF covers the withdrawal at Strongpeint,
Command conducts & muster, sands tha Powdar Teailn
to e, and radice tha Bwvimmer Ecocuts {who have ca-
muingd st ths objective) to pull the Fucis.

The swimmar scouks radis a raply, pull the
fuzas, and withdraw o Serongpoint. Upon thelr ar-
rival, Command calls in the BDF, snd all handa haad

ko ssa,

SENTRY STALKING
Whsnaver it bacomas NecalsATY £O
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take down a sentry, two factors are extremely impor-=
tant:

{a) Get as close as possible to the sentry be-

fore attacking him.

(b} Xill him swiftly and silantly,

The [ollowlng paragraphs ocutline some polnts to be
kept In mind while stalking a sentry.

THE APPEOACH: Bad weather or periods of re-
duced visibility are bast for approaching a sentry
undetected . All movement near man-mada or natural
obstacles in the presence of the enemy should be made
cautiously because these areas will almost always ba
covered with fire . The danger of beoby trape and
mines on and near obetacles is a conatart hazard.
Utilize all avallable cover., Be sure to expose nathing

XIII

which glitters, and attempt to blend with the back-
ground as much as possible. Move exposed parts of
the body slowly; however, when changing positions,
move aa rapldly as posslble to a previoualy selectad
poaition, and drop quickly. Maks use of all available
covar and concaalment when moving by creaping and
crawling. Running at night should be avoided except
in an emergency. Always take advantage of natural
sounds to cover up your own movements. Stop freq-
uently (especially at night) and listen for other move-
ment .

THE ATTACK: If possible, gat to within six feet
of a sentry before attacking him. Following are soma
effactive waapons and technigques of using tham:

Clubk or sand-filled sock - often the only waapon
avallable. With weapon, a blow at the base of the
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aiall will rendad & wan unconsclous.

Cord,wirs, ropa, ate,, - can be mada inco &
nooas And used to scrvangla viecim. Approsch from
rear, and whila placing nooss cver his haad, kick
him bahind the knes to mock him of f balance. Deaw
the noops back tightly undar his chin with cna hand
while kesping the othar hand on the back of his
huad, arm stiff. Lowar tha body to the ground
gently, after unconsacliousness or dsath.

Entrimching tools: Kekp the cutting adge of
sntranching toola axtremaly sharp, Thay ate good
ailemt waapons apnd can be used In ligu of & machata.
From the rear, give powsrful direct blew to small
of back, kldoay, or (1f tha ssatry 1a not wearing
2 hoalmat) che basa of cthe skull,

Halmat Neck Braaki Grasp thas front rim of am-
trins halmat with your right hand. At the same tima,
place your laft forearm against tha back of his oeck,

apd place your left hand om his right shouldear. Hold- .

ing firmly to the front rim of the halmat, pull his
helngt up, back and dowm, and press your laft fore-
sirm forward. Your Llaft forssrm, undar tha edge of
his heleat, acts as & fulerum sgainse which his nack
i broken, This method fa posaible only whaen tha
epotry 'y belmat acrap 19 Zastansd uondermeath bis
chin.

Ralmat Ssasht If you sse that the strap I8 ot
Fantaned, or should you discover this wheo attaspt-
ing tha halmat neck bresk, silesncs him with a halsat
amagh.

Pull tha santriss halmat quickly from his head, While
doing thia, graap his collar with your othar hand,
jarking him off balspce to his rear. Tham smash cha
halmat to the back of his head or at tha back of his
ek,

The ULT knifw is an affactive and sllant weapon
when veed on & viccim's kidneys or throak,

HAND TO HAWD COMRAYT

Hand to hand fighting fsm & mathod of
combat which utilizes various techniques to diskrm,
disabls or kill ona's opponene. Ik lovolvas!

(a} baking uspe of any available weapon.

(k) Actacking aggrassivaly by uning your max-

imum atrvecgth ageinst your aneamy's wenkast
peint .

{c) Maintaining your balance and destroving

rour opponants balance.

{d) Ueing your opponent's momsntum to your ad-

VATILERE,
Each phase of sach technique muat ba learnad pre-
cingly befora going through the techoique rapidly,
af using it in sctual practice. There ars po Tules
of good sportemanship in hapd to hand combat. I is
& fight to the death.

Dafacss againat an attack by an opponent who
is armad with o knifa,

Countsring & dosmsard koifs stroka: Thars ars
two counters for chis type of akbkack:

Btop the blow by catching hia wrist io the pock-
st formad by bending your fist forward st your right
wrelst. fCap through with your right foot ko protsct
your groin ared. At the sams time strike him sharp-
1y in the crock of his right #lbow wich the thuwb

side of your forearm or wrist, This causss hip atm
£o band. DBring your left hand bahind his right fora-
atm and uderneath your right wriat, snd graap your
right formarm. Bring your albows closs to your body.
Band swiftly from the wrist, puttlng prassure oo your
opponancs aTm. This causes him to fall baglwrd and
loss his weapon,

Anocher defecss agaicet the dowsward scroke of
4 knifa, is to scop tha blow by catching your oppon-
ant's wrist in the pockat formed at your lafc wrilat
by banding yuor fist forwsrd., MBtep through with
right foot to protect groin., Keap your left fora-
ara laval with tha ground. At the sama tisa, bring
your right hand underneath your oppouant's knifsarm,
and grasp your laft fist. Bamd swiftly forward from
the waist, and put presgurs off YOUur oppensnt's avs.
This will causs him te' £all ‘Bxckward and loss his
wadpon,

Countaring sn upwsrd knife stroke; Thara ars
threas countars for this type of attack:

Block an upward knife stroke: Catch your op-
ponent'e wrist or forsarm in tha pockst formed at
your legft wriast by bandiog your £ist forward. Kaep
albow low. At the pams tisa, twist your bedy to
the right. Ag soon as you atop the blow, grasp
atceackar's right hand with your right hand apd place
your thumb on back of bia hand. Reinforce this
hold by grasping his wrist with your laft hand and
placing your laft thumb on back of his hand. Twist
his wrist to your laft and band hia hand towards
his formarm, cauping him to fall to tha ground.

Another mathed of dafeanding yoursslf against
an upward knifa stroks ix to block your opponent's
wrist or forsarm in a ™" farmsd by vyour hands. Kawp
your arms sxtecded. Take & short crowhap ta tha
rear ap you block thia thrust, so that your mid-
saction is Ffurthsr from tha point of the knifas.
Grasp your opponemt’s wrist tightly with both hands,
apd pivok to your laft on tha ball of your lafc
foot, AL the sama time, Taiss your opponsat's knifs
hand and stap directly hansath his arm. Feom chie
poaition, snap his arm forward and downward, bend-
ing at the weilst aod, at the sams cims drive him to
the gzound with a whippiog action.

A chird countar to an upward knife stroks Ls
tha sama a8 mantionsd above excapt that you pivet
on your right fnot, raise his hand snd bring hia
arm down cwver your left shouldar. Apply dowmward
prassurs on hisg arm. This will throw him to the
ground or braak his srm. This method can ba varisd
by stapping complataly undar his svm and bahind
hip back, and foreing hin to drap the knifs by band-
ing hia arm. You must pivat quickly to prevemt
him from splmiing out of tha hald.

Countaring 4 backhand knife slash: Defand
youraalf againat & backhand slagh with & knifa, band
your knaas and lower your body witheut ducking your
hand. Ar the sams tima, railss your right arm and
bleek your cpponent's thrust with your forsars or
wrist. As ssoc da You block the bBlow, grasp your
apponent's knife hand with your left hand. Apply
prassura with your right wriat sgsinat his right
wrist or forearw. Btart to twist the Enife hand co
vyour laft, and then reinforce your laft hand hold
with & similar hold =with your #ight hand. Bath
your thusbs ara now in tha centar of the back of his
hand, and your fingars are arcund hia palm. A
twist to your laft, or pressacs that bends your
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cpponent's hand forward and under against his wrist
causss him to loss his weapon and, in many casas to
suffar a broken or dislocated wrist,

Countering a knife attack when the attacker ap-
proaches cautiously: The counter used against an op-
ponent wilng & cautlous approach is one of tha hardeat
of all counters. He will attack with his lefe foot
forwvard and his laft hand extendsd, to ward off any
of your possibls blows. He holds his knife hand cloae
to his right hip, ready to strike when an npening oc-
curs. As soon as he comes within reach, spring from
the ground, throwing your body at him fest first and
twlsting to your left. Hook your left instep around

hiz forward ankle and kick his knee with your right
foot. Break the force of your fall with your hand
of arm. Thia motion drops him on his back, When
both of you strike tha ground, raise your right foot
and kick his groin or midsection. This is 2 well
trained and well prepared man, and your actioms cuwsk
be perfect.

Dafense against a bayonet attack: In & bayonet
attack, walt until your ocpponent has committad him-
salf, and then parry.

Parry 4 short thrust: If your opponent abtacka
you with a short thrust, you can parry in one of Etwo
WAYH !

Twist your body €o the left but keep your feat in
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place. At the same time, slap your right forearm or
wrist against the barrel of his rifle, daflecting the
bayonet from your body. As soon as the bayonet has
pasaad youur body, grafp your gpponent's laft hand
with your right hand. At the same tHme, take a long
step with your laft foct forwardtoward' your opponent’s
right, reach under the clfls with your laft hand and
prass your laft shoulder ageinst the upper handguard .
With your laft hand, grasp his right hand where 1t
holds the top of the small of the stock . Pull with your
laft hand and push with your right hand. Keep your
waight on your lsft foot and kick your attacker with the
calf of your right leg behind the knee joint of his right
lag. Your opponent will fall to the ground and loosen
his grip on his rifle.

A sscond party against tha short thrust is: Az
your opponent makes his thrust, use tha heel of your
laft hand to parry the bayonat to your right, and sida-
stap to your laft cbliqua. ¥ou are now ln position,
facing the side of the rifle with your groin srea prot=
acted by your left lag. With your right hand. palm
up, grasp the rifls anywhere on the upper handguand,
and with the laft hand. palm down, grasp the Mcaiver.
Keap a firm hold on tha rifls with both hands and stap
through with your right foot, moving quickly past yoor
rdght foct, moving quickly pant your opponant. Jerk
the rifle sharply up and backward in an arc cver ths
attacker' s shoulder, and twist 1t out of kis handa .
Whirl and smash him with the butt, or attsck him with
the bayonat,

Parrying a long thruat: Thers are thres parrys
to a long thrust:

Farry the bayonet 1o wour ieft by slapping it
with tha hesl of your right hand, and alde atep to tha
right obliqus . You ars now in a pomition faging the
aide of tha rifle with your grodn arsa protsated by
your right lag. With your left hand, palm up, grasp
your opponant's laft hand and the rifle from undemaath .
Twist vour body to the left in front of your opponent,
and placa vour right lag in front of his body. With
the right hand, palm down, grasp your opponent's left
hand and rifle from above., Twiat the rifle and gll
your cpponent soroas your right lag. At the sams
tima, sooaTt prassura with the right albow against the
sutmide of his left arm and elbow. Bufficient pressurs
downward with your slbow, whila twisting and pulling
up on the rifla, can break your cpponent's albow .,
Contnue the twisting meotion, pulling your opponant
complstely agrcas your leg and throwing him to the
gtound . Ragrasp the rifle and follow, through with en
attack .

The second pamry to a long thrust 1a: Pamry your
opponent's bayonst to your right with n sharp slapping
movamant of the hasl of your laft hand, As you party
with your laft hand, move your body to the laft oblique,
alipping off to your left front with your left foot. You
are now in position, faging the rifle from the sids with
your grein ares protected by your left leg.. Slap the
open palma of both hands down on the rifle near the
muexls, driving the point of the bayonst inte the
greund . Do not follow the rifle all the way to the
ground , kbut allow your opponant's nomentum to imbed
the bayonet into the ground . Grasp the butt of the
rifls with your left hand and with the right hand grasp
your apporant anywhers on his back or hasd, To com=

Jlataly disarm him, drive the stock of the rifle into
your opponant’'s body and at tha same time, pull him
with your right hand, spinning him to the ground. You
ark now in a position to recover the rifle and attack
him.

The third msthod of parrying & long thrust is an-
sentlally the sama as the ssacnd, axcapt that you par-
ry laft instead of right. As you parry, step to your
right front with your right foot. Make the sames move-
ment as dascribed in tha second method of parry. Usa
the open palms of both hands and drive the bayonat
into the ground. It may ba difficult to reach across
your opponant's body to graap the butt of tha rifle,
Therefors, grasp his clothing with both handa and pull
him forward, throwing him to the ground. Grasp the
rifie and artack.

Disarming an opponsant armad with a rifle but no
bayonat; In diasrming an cpponant armed with a rifls
and no bayonet, make each movemant quickly and with-
out hesitaticn. Althcugh your cpponent haa ths
Weapon, you ara in a good position, because you know
what you are going to do (whareas he has to react to
your movement) . Althcugh his reaction time 1s short,
it is not as short as tha time 1t takes you to act.

Countering a challenge from tha front; At your
opponant's order of “hands up” . bring yout hands to
shoulder level. Then, in ons motion, twist your bedy
to your right and atrike the muzzle of the rifle away
from your body with your left forearm or wrist. As you
striks the muzela, stap forward with your laft fonot.
Grasp the upper hand quard with your right hand and
the smail of the stock with your left hand. Pull with
your left and push with your right, and stap to your
cppenant's right with your own right foot. This knocks
him off balance and at tha samas tima, snables you to

.strike him on the head with tha muzzle of the rifls, or

to taks the rifls from him by twisting It over 'his right
shoulder.

- Countaring a challangs from tha rear; Whan
your opponent has his rifle in your back, start to ala-
vata your handa as ordared . When your hands reach
shoulder baight, twist {rom tha hips to your right and
bring your right elbow back, strlking the muzzle of
the rifla, Thia deflacts tha rifla away from yvour body.
Do not as yet move your faet from thair original posi-
tlon., Tum to the rear by pivoting on your right foot..
Face your opponsnt and bring your right arm under tha
rifle and cver your opponant's left wrist. Place your
laft hand on your opponent's right hand where it grasps
the stock, This pravents him from executing a butt
stroke .  Pull with your 1sft hand and push with your
right shoulder and amm, forcing your opponent to the
ground and making him relsase his grip on ths rifle,

Disarming an opponant armad with a plistel:

Countering a challange from the front; Your
Cpponant ondare you to ralse your "hand", As you do
0o, keap your albows as low as poasibla, twist your
body to the right, and strike your opponent's wrist
with your laft forearm., Grasp tha bottom of the barrel
with vour right hand , making certain that your hand ia
not near the muezla, At the aame time, strike down-
ward on your cpponent's wrist with your left fist.
Whan applying prassure with your laft fist, bend the
piatol towarda your opponant's body with your right
hard ; causing him to raleass his grip. I he ahould
retain hin grip. his index finger will be broken. From
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this posicion, you can wtriks your opponsnt om hip
tample with the butt of the pistol.

Countaring &4 challenga from the rear: Whan
. your cppongat 1s helding pistol In hip right hand,
againat your back: This counear should ba ussd omly
wheo yoo are cartain thit tha piskol is In your ap=
ponant’s right bend. Ag you raiss your hands, keap
your albowa am cloas o the waist an possibla.
Twist your body to tha right, and, at tha sama Eima,
bring your right slbow against your opponsnt's fore-
arm. FKsap your fast in place. Bring your right arm
undar your opponant'a right forearm and place it on
bis slbow joint, eo that his forsarm rasts in the
ercok of your right slbow. CGrasp your right hand
with your left band, snd bend swifcly from the waist.
By doing this, you force your oppomant to the
ground and cauas him £ drop his weapon.

When your oppobsnt is bolding pistcol. in hig
cight band, agaivat the back of your pack: In
raining your arms bring your «lbowe shouldar high.

Twist your body to the left and bring your laft srm
under your opponent's right glbow. Reach scross
with your right hand, and grasp your own lefc hand.
Twint forwird and put pradsure on your opponsst's
albow with your laft forsarwm. You can now aithar
braak his arm, or Fforce him to the ground, ciusing
him to ralesas his wakpon,

Whan youtr opponent la holding & pistol in
althar hand, againet your back: Twiat your body
ke tha vight, striking yoor right slbow agpeinet
your cppoognt's hand or wrist, Fiwvot ¢to the right
acd place your laftc wriat againet yoor opponent's
platol wrist, grasping the pistol barrel with your
right hand, palm up. Apply pressute to his hand
and erigper finger by pushing the barcel coward his
appar srm. This celsssss hiz hold om the pistol
ad may brusk his indax finger, Tou cow have Fhe
pletol in your cight hend, opposits your lafe
shoulder. By twlating Iorcefully to tha righe; you
can striks your oppomemt on the chin or nek with
the butt of tha piatol.

P Eexaexolinams

Following ia = list of PT aserclaep mopt gom-
woaly doow by UDT/SRAL:
CEWERAL - WARMIP
Pull jusping jecks
Ralf jumping jescks
Trusk rotatiom
Trunk bending fore and afx
Tronk twiater
Windwill 4 count
Windmdll 2 count
Bide twistar stratcher
Mocking chalr
Trunk sides scracchar
EXIRCIEEE FOR ATRENGTR
{a) Abdominal
Ragulations sat ups
Hatd aod tos sit-ups
Charry pickar
Btomach fluttar kicks
Fieeing flutber kicks
pack fluttar kiske

Up, back and ovar

Back rollar

Scomach stratchar

Bateing knes basda

Lag lavers

Lag Ehrust

(b) 2ide and Oblique
Thigh flexing abouldazs seourad
Back fleming lege sacursd
Bida Lleaxing lags sacursd
Biccing back banda

fids snapper

Judo Erunk rotatlon

{c) Lags and groin

Knss bends & count

Enan bande @ pount

Suat cheuat

Lag steatchar

Thigh stretcher

groln stEatchar & count
Groin stratchar 2 count
Calf stratchar

Ons leg sit-ope

Bl ad raach

Squat stratch

Good motning darling

{4) Arms, Chast, and Shouldara
Hprasd sagle

Dewp breathar

Eighe count body bulldar
Meck robatlon

Fash-ups

Frasa, prass fling

(¢} Endurance

Running

Brimming

(£} Agilicy and Goordination
Obatacla Courws

dpocca
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LAMWFLACE
GENERAL

Camcuflage 1s a French word mepaning "disguisa®
and 1a used to deseribe actions tiksn to mislead the
anamy by misveprassctiog the trus fdemticy of an igp-
dividoal's positfon or squipment. Individoal camou-
Flaga of the snipsr in that parsonal conceslmant ha
usas in combat to surpriss and decelve the snemsy, It
is imporcant that the iodividusl fmow how Eo use the
ground for sffective concealmect. Ha adapts hia
druss for the best concenlment while in aoy position,
apd carafully salaects hia rfoutan betwssn positlons
for as much concealwent as possibla.

TARGET INDICATORS

A turgat Indicator is anything & man doas or
failw to do that will revesl his poaition to an
apemy. A Enowledgs of chess indicactors will assiat
4 san Iln locating tha snemy as wall ap preventing
the anemy from lociting him. Thase indfcators ate
groupad intoe tha thres general arsas of aound, move-
mankt, and improper camcuflage.

a. Bound,--Although it ia difficulc to pinpeoint
& targut's locacion by sound alone, it alerts the oh-
secvar a0 that the posasibility of eventual lecatien
of the carget is incrsasad.

b, Movement.-=Tha Jdegres of difflculty in lo-
cating moving targets dapends primerily om tha speed
of movemsnt, Slow, dalibarate sovemants are much
wmore difficult to notice than those which are quick
and Jarky.

e. L Cimoufligy .~~The improper use of,
or lack of, camouflagse lnﬂ’ﬁf concedlmamt provides
indicators which revesl the majority of targats de-
tacted on the battlefield. Camcuflage indicatnrs ars
divided inko tha thras genaral groups of shine, regu-
larity of outline, and contrast with background.

(1} Bhine.--Ttems such as balt bucklas and
othar metal objects reflsct light making them a par-
ticularly revealing signal to an cbamrvar. Tharce-
fors, any object which reflects light should ba
camoul laged .

(2} Regularity of Outling.-=The human body,
rifler, halmats. atd vehiclea are Eamiliar outlfioes
and, therefors, saslly identifisd. For this Teasom,
tha shapse of these familiar chiects must ba concealsd
by camouf laga.

{3} Contrast Wich che Background . --Wheo
choosing & position for concsdloent, a background
fhould ba chossn that will virtuslly absorb cthe soip-
#r and his equipment. In preparing his position, tha
salper sust avoid leaving talltale sigons of his preas-
#ocd. For axample, o parapat of frasghly dug sarth
around & foxhela s aw noticeable ae & flag waving
over it. An ares haviog oo vegetation othar than a
row of svenly spaced bushes ledves little doubt in
an abasrver's mind as to the praswnce of o Jefansive
posaigion. Another problem sncountarad wheo using
vegetation for camouflage 1 that it will sventually
wilt and turn brown, thus providing n contrast in
background .

STICE CAMAFLAGE

Whan available, stick comouflags is sffscciva
for covering wxposed parts such as the faca, nack,
and hands. When applying camouflags to tha Face acd
oack. two men should team up to snsurs = complete
and affective job. The coler stick used will depand
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upcn tha gecgraphical arsa in which the individusl 1a
oparating; ma.g., white stick in anow arssa; deaart
sand or sand scick 1o dasert avsas; and forasc graen,
alive drab, or black in jungle atvean.

PIELD EXPEDIENTS

Tha ragular igsus items of camouflage matarinls
will not always be avallable to the min; therefors,
e must ba prapared to usa what 1s available. HMost
common of the materials that ace available arse wud,
cloth, and follags.

a. Mud.--Mud provides sxcellent camouflags for
shiny objects such a8 tha balt buckla, but it should
not be used on the skin due to 1ts high baztarial
contant,

b. Cloth.--Bxcallant camouflage can ba produced
by mixing places of zloth in & suiteabls pattern and
attaching them to the utilitiss or covar. Tha cleoth
can ba obtained from discarded clothing, packs, pon-
chos, caps, socks, Telmat covers blankats, ot any
pbkhar matarial that isg readily avallable,

{1} Celoripg the Cloth.--Mud, charcoal,
burnt cork, charvwd coffee ground, prapared pigoamt,
camuflage etick, or dys may be usad to vary tha
color of the pimcas of cloth. Use of fual, oil,
and greana should ba avolded becauss of their strong

odor.
(2) Attaching the Cloth.--When atcaching

prapared garnish to cthe utilitias, tha pisces of cloth
arg stitched locealy overlapplong, with an irregular
patcern of texturs, line. and color. The sama tach-
olqus is used on Ehe cover, taking cate to leava
mtarial hanging down around the bottom of the covar
4t lsast 4 to 5 inches.

€. Foliags.--In woat cases, natural follaga 1a
prafarced to'artificlal camouflage, but is sometimes
difffcult to secure to the body and gear. Rubbar
bande cut from discarded truck, jsap, or blcycla
tubge cap be upad for this purposs.

CAMHATLAGE IN VARIOUS GEOGRAPRICAL ALETAE

Effgctive concenlment of the individual depends
largaly on the cholce and proper use of background.
Since background varias widely in sppsarance, sach
location requires iIndividus]l trastment Ec gnauTe o
blanding with the background. Tt sust by remembersd
that an individual may be invisibles from the ground
but gaeily seen from ths air or surrounding high
ground. Farticular cars must be takst in flat sreas
in tha desarc or aoow to avold shadows or silhouvactes.

o, Bggw,--Whan In opsn arsas with heavy asnow
or Iin wooded arsap with snow in the tress 4and on tha
ground, & full cape or suit is worn. Io anowy woodaed
araas whars the tress ars not coversd, snow pants
and grean-hrown camouflage top and haadgsar ars ussd.
A hocd fashioned from chicken wire and cloth 1s as-
pecially affective in sanow.

B, Dagert.--In sand and desert aress, texturs
camouf lage is normally pot necessary. The hands and
face should ba blended intc = solid toos using the
camouflage stick corrsaponding te the coler of tha
carrain. A hood id alac affective in this tarrain.

. Jupgle.--In jungle arsas, foliage, artifi-
cial camouflage, and camouflage stick are appliasd iIn
4 contriating pictarn with the texturs relative to
the tarrain.

FREFARATION OF POSITICNG
In praparing his posiltion, tha man must sxar-



cise the same care a8 Iin Individual camouflage to
#nsure complete concealment from observation. Ha
migtk not provide the snemy target indicators such
ag spoiled, wilted, or brown foliage, stripped
branches or bushes In his prea.

a. Foxholes.--One of the most affactive posi-
tions {m & well-prepared and carefully camouflaged
foxhole. A cover for the hole is desirable ta pra-
vant datection and to allow safe movement within the
foxhole. The cover should be sturdy and carefully
prepared to bland parfectly with ths surrounding
tarrain, The Foxhole should pot ba used rear an in-
hablited area since sccidental discovery ia 1ikalvy,

b. Sscurity anpd Altarnate Positions,--Whan
wambers of o team are praparing positiong, one in-
dividual must always sct as leokout whils tha others
work on the position, An alternate posicion should
then be prapared which, 1f possibla, ia sccessibla
from the primary positiom by o eoverad route,

SAMOUFLAGE DURING MOVEMENT

2. Gamcuflage Conpcicusnggy.==The Individual must
ba camcuflage consciocus from tha time he departs on
4 mission yntil the time he returns, He mist con=-
atantly observe the terrain and vegetation, changing
camouilage as the terrain and vegetation change. He
ahould wtilizse shadows caused by vegetation, tarrain
featurag,and cultural featurss to remain undetsctad.
He must master the tachniquas of hiding, blending,
and daceiving,

(1) Hidipg.=-In hiding, the individual uses any
maans available to completely evade detection.

(2) Blending.-=Blanding ls the art of uaing
camouflags in such a way as to be indistinguishable
frem the surrounding area,

(3} Degaiving.--In deceiving, the snemy is
trickad into falss conclusions regarding the man's
locatien,intentions, or movemsnt. By planting ob-
Jects such as cans or cartons, the snemy may ba de-
coyed into the cpen whare he can bas brought undar
fira.

b. Footprinty.--The individual must aveid leaving
footprints cn open ground. Wheosver possibla, ha
mudt move parallal with such terrain famturss as rows
of vegatation, fence linas, and cultivated rows,

©. Return to Frigndly Ares.--Probably at no
cther time during the course of the migsion will tha
man have more of a tendency to be carsless than
whan hs la returning to a frisndly araa.Facigue
and undus hasta may overrids cauvtion and planning.
The soemy will hava mors intensive intelligence as
the snipar's activitiss become known. Camouflage,
concealment, and cauticus movemeant then becoma of
paramount f{mportance, Attention to evary detail and
caraful planning will enable the snipsr to return
safaly to his unit and be svailable to sxecute an-
othar mission.

ZIII = 1%



APPENDIX {

II-III‘:'II.‘ weaighis and meosurements

Aft= 1 yard
5,280 ft » ] Statuta mils

2 square ft = 1 square yard
43,560 square £t = 1 nora
640 acras = 1 square mile

16.387 Cublc Centimeters = 1 Cublc inch

APPENDIX 1

6ft =] fathom = 1,529 Metars
60 Nautical Miles = | degree of a great oircle of the
aarth

60 seconds = 1 minute

60 minutexs = 1 hour

90 degress = 1 Quadrant or 1 right angle
1 ¢circle = 4 quadrants or 360 degrees

Dry Maasura: 1 pint = 33,560 cubic inch = 0, 5505
litar

Liquid meagure: 2 pints = 1 quart = 57,75 cublc
inch = 8463 liter

16 ouncas = ] pound = 453,59 grams
2000 pounda = 1 ton = 307,18 kilograms

techniques of insiructing

BIAGES OF INETRUCTION

Eracaration
(a] Estimate the training situation

(b} Sslect and ocganiza subject matter
(c) Maks lemscn plan

{d) Rehsarsse the lesscn

(] Make final check

Frsaantaticn

(a) Lectura

(k) Confarsnce

(2] Demcastration

Application

{a} Individual performance
{1) Bupervissd individus) parformance
(2) Group performance
(3) Ceach and pupil methed

{b} Taam parformance

Examination

{a} Oral tasts
{b} Written tests
{c} Parformancs
{d} Chesrvaticn

Discussion of Critigue

{a} 8um up and clarify the lesson

{b} Resmphasice lmportant points

{c}] Comect erors mads during application and
axamination stages

LEBBON PLAMN FORMAT
Title of Lagpon:

Day and Dats:

Hourn:

Placa:

Clasn:

Instructer!

Assistanta:

Uniform and Equipment:
Ralerencas:

Training Alds:

(1) Fresentation: [state method and required)
[ [ ] ¢ Istats a tims
{a] Iotroduction: (time requirsd)
{1} Objactives (what will be pewssnted)
{2} Reasocnos {(why it is important)
{3} Btandards tminimum studsnt will be
sxpacted to learn)
Explanation and/or demonstration (time re-
quired)
(1) Main Poink
(2} Outline in proper form. Do oot usa

paragrapha .
Becond maln point
{1) Outline in proper form
{2) Continus besaking subjects into
thres Of four main points and am
many subdivisions as necensary.
Bummary
{1] Review main points
{2) Strems important Itema that are dif-
fioult under sach main point,
Application: (state method apd time required)
{1) Outline a detail what your going
tn dnl
{a) Armangement of students and
squipment
{b) Detailed instruction
(2} Supervislon and msxistancs which
will be randered (plan of conduct)
Examination: (state method aod time ra=
guirad)
(1} If written, attach & copy
(2} If orml, write questions in vour
lsaxon plan
{3} If obssrvation, describe what you



will do
{4) 1f parformance, outline plan of sxsmine=
cion
Ravisw or Cricique; ({ptate method and time re-
quired)
{1) Clarify pointa of difficuley
{2} Bussariss ths lasscn
(3) Assmphasize
(&) Btrong closing stacemsnt - write out in
datail

GEMERAL: Tha first step in becoming & UDT/SEAL
man is the iy ooa: Yoluntewr. If you ara highly
motivated and can meat tha cequirTemants, your
accaptanca will ba almopt automatic,

Tou may apply for UDT Tralning through yout
fleat commander or, If you are an officar, the
Muresu of Maval Feryoonsl, Gpeciffc requiresents may
vary, dapsnding upon whars your tequest will go,
but tha basic prarsquisites acs ths sima regacdlaess:
Your comsinding of ficer sust faal you ara motiva-
ead, and you must prove you have tha strangth and
stasicg to cut the sustard.

Barte is o brsakdown of requiresents aocording
to FUPERS.

Officers: As sn officer applying for the VDT
pProgrim you wusti

Be in code 110X ar GXXX

Ba lasa than 31 yaars of age

LDOa wust have significant diving, EOD, or
UDT axpsrence as officery or enlistsd mam,

{For mors iInformacion coacarning the XNPERE
raquiresents for officer woluntears, sas Articlas
1420180 of the NUPERS Marwal)}.

1f you mgat the above standards, your training
officet will asalat you E0 prapaATS yOUT TRuARL.
Tour GO will sndorss your latter apd Tecomsand
wpproval or disapproval.

Enlistad: Aas an snlisted applicant you most:

3a batweans the agew of 168 and 31, Io smy rata
or vating, (sxcept soms aviation, NOC, ET, and FAM'a}.

Rava nd history of clmuatrophobia or msotlon
aicknane.

Hava no axcassive fsar of wter or explosives,

Have damonetratesd maturity aod smotional eta-
Bility by pist parpond]l pecformined.

APPFENDIX 1Nl

opplication omd qualificailons For |UDT/SEALS

Hava the apparsnt ability to meintain cow-
posaTe undar advarss clfcumatances.

Paps & wwimming and running test. In the
presence of a cosmissioned of £icer you muat run
ong mile in savar min. X peconds ot lass, amd
swin 300 yards, using backstroks or sidsscrode
asvan min. 30 ssconds, with oo rast periods,

Have & minisus GCT/ARL of 103,

Have 4t lasast 24 months obligacsd sarvice
mbsaquant to completion of HUD/A.

State in your applicacion that you undarstind
the naturs of UDT duty and that your immpdiate
family has agresd to waks mo objection te your
sadigneent to such a Billet.

(For more inforsation concerning the itlaatcic
Flast requiresants for snlisted men, sed EFDOLANT
INAT 1510.2R).

Ba screansd to determine leowalty and integrity
for acosns to clappifisd papars and Information.

Have no Tecord aa & chronfic sast of femder,

(For mors informstion concerning the Pacific
Flapat requiressnta for snlisted mem, sss CENC-
PACFLTINST 1510.4% ssries).



APPENDIX 1V
seabag checklist

MINIMUM QUTFIT: The minimum out-
fit of articles of uniform and acoesorias pra-
scribad for snlisted men, other than chief
petty officers of tha Regular Navy, 1s as fol-

low s
IIEM
Bults:
Black
Whits
Caps:
Blua working
Bervioa, blua
Watah
Clothag stopa;
Drawerst
Gloves, black:
Hat, whita:
Inaignia;
Jacket, blue working
Jumpers:
Blua, drass
Blue, undress
Whita, undress
Neckarchine{;
Fasaconat:
Raingcoat, blus:
Seabag:
Shirt, blus chambray:
Showes!
Black dreas
Black, sarvice
Gymnasium
Emkd; hhﬂk:
Sweatar, blua;
Towal, Bath:
Large
Emall
Trousers:
Blue
Dungares
White
Trunke, swim:
Undarshirt:

SUANITY
1

=

Epkq.r‘

G pr.
1l pr.
q

as raquiracd
1
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-

da L e
S3R

1opr.
&

1 Optional after completion of recruit
training at the discretion of locnal command-

ing officer.

2 Will be replaced by the large towel
when prasent stocks are axhaysted.
The following articles of the uniform are

optional:
Belt, khaki

Gloves: Blue, working
Helmets, Troplcal: Khaki, White

Lanyard, white
Crvarshoas
Scarf, blue

Shirt, white tropical
Shorts, Tropical: Khaki, White

Bult, wabhb:

Cap, Utility:
Cylinder, CO2:
Fing, swim, duck:
Jacket, Life, UDT:
Jacket, Qlive Green:
Jacket, Winter N1:
Teraey, Athlstic:
Knife & Bheath:
Land & Line:

Mﬁlk; mwim:
Shoes, fiald:
Ehoas, swim coral:
Shirt, utility:

Slate, swimmers:
Supportar, Athletic:
Trougers, olive grean:
Trunks, mwim:
Thermo lite sockas;
Wat sult complete:

Pr.
Pr.

Pra.

b= bt B G e o e e e e e e D b el e

APPENDIX Y

warbag checklist

The following Warbag equipment ghall
ke in the posigsion of every member of UDT,
It shall be “ready to go" at all timea:

IIEM
Bag, Duffel:

QUANTITY

1

APPENDIX -V

UDT requalilicationt

DIVING: REF: BUPERE MANUAL.

For diving pay regulations, see
NAVCOMPT MANTAL, VOL., IV, CHAPTER 4,
PABA 044055), UDT divers are quallfisd for
aix month pericda, by completing the below
listed dives. Whan the dives are conductad
within the pariod of qualification, the diver
will be considered qualified for another six
month pericd, beginning on the date his qual-
ification would have lapsed. If a diver's
gualification hae lapeed, he will be consider-
ed requalifiad If the below lsted divas are
conducted within ona vear of tha date on
which his qualification has lapaed:

MIN, DEFTH OR DIST,
DAY;
Two 120 fest (10 min. bottom
time)

Two SCUBR swims  One 1,000 yards
on compasg course One 1,500 yards
NIEHT:
Two BCUBA swima  One 1,000 yards
on compags course  One 1,500 yards

PARACHUTING: REF: BUPERS MAN.

For parachute pay regulations,

ses NAVY COMPT MAN ., VOL. IV, CHAP. 4,
PARA 044110}, A parachutist will not be con-
#ldered to be on parachuting duty if he falls
to perferm one or mora jumps during any thras
congecutive calendar montha, If he is pra-
vented from doing this by circumetancas bha-
yond his control. he may meet the raquire-
mants by parforming four jumpa during & per-
lzd of 12 consacutive months, and auch ra-
quirement may be met at any time during the
paricd,

DEMOLITIONS: The NAVCOMPT Man.,
Vol I¥, Chap, 4, paragraph (44112 cutlines
demolition regquirements for purposes of pay.
BUUPERE Man. dafines "duty
involving the demolition of exploaives” as
duty invelving proficiency training fnvolving
live axplogives) for the maintenance of skill
in demoliahing [by use of axploaivas) under-
water objacts, cbstaclag or explosives,

S e . L



APPENDIX vII

COMDITIONING/BASIC TRAINING PHASE

1, WWIP 22-4 Barias, UDT in Amphibicus Oparatioms (V)

2. MAVPHIBSCOL CORO Inptruction 5000.3 Series, nigaglon & Lons.
3. FH :1-120, Physical Training.

&, MAVPHIBASE Coromadoe Instruction 5000.1 Series, THA ) ations,
S, Kaights Moders Seamsnship.

&. Blusjackat's Mapusl.

7. Amarican Red Cross, Lifasaving and Watar Befsty.

B. Amarican Red Cross, Bwimming snd Civins-

9. Amarican Red Cross, Ficst did.

10. Drowpproofing, ¥red . LANCUE.

11. 7™ 23-9, Bifle 5.56HM - N-15.

12, PH 23-33, Rigtols spd Reyvolvars.

13. P 23-67, Machine Gun T,62MM - M-G0.

14, OF 35-49, Oparator Mnual for Mi 7.62 - M-60.

15, U, 8, Mavy Diving Wapya]l (MAVSHIFS 0994-001-5010).

16, Hogpital Corps Handbook, HAVMED-P-3004.

17. WAVPERS 10081-A,B, Stapdard Firgt Ald Training Coures.

18. U. B. HAVAL ESPECLAL WARFARE HANDBOOK.

19. BUD/S Lassoc Flana,



2.
3,
&,
3.
&
7.
a.
$.
10.
11.

11,
14.
15,
16.
17.
18,
19,
20.
21.
2.
23,

VIT/ERAL TACTICE PHASE
REFERENCES

WP 22-4, UDT in Amphibiows Ovepationy (V).

WIF 29-1, SBAL Teams ip Maval Pesqis] Racfers (V).

U, B, Department of Commarca, Jhart Mo, 1.

U. §. Departsant of Commsrce, Iide Tebles.

COMPRINFAGTMET 3B40,3 Beries Joipt Surf Mamyal.
COMPHIEPACINGT 3020.8 Series, LIT Beachios Raporta. UPT Beach Perver Wports and Charts.
OFNAV F34-03, U, 8, Mavy Lapding Perty Mapgs].

NAVWEPS Ordnance Pemphlet (OP) 1839, UDT Demolition Matarisl.
oF 2212 seriee, Demolition Hacarials.

oF 113, Prretechoic, Bcresning, snd Dye Mecking Devioug.
Fiald Mansal (PW) 5-20, Camouflsgs Besic Princieles.

"¢ 5-25, Explosives spd Demolitions.

™ 5-31), Booby Trups.

FMFN 6-3, Maping Rifle Bguad.

¥M 21-73, Combat Tralping of the Individus] Soldier snd Patrolling.
FH 23-9, Bifle §.36 MI6E].
™ 13-12,

FM 23-30, Gcansdas asd Protechaics.
M 23-33, Piscols and Revolvers.

M 23-57, Machine Guo 7,62), GOMM.
FM 23-50, Morgar, BpOG 9.

FM 20-32, MLBAL Claymovs A/P Mioe.
WAVORD O 3833, Grecedes.

BUOKD OF 1179, Bapgalons Tocoads.



3.
26,
7.
18,
9.

n,
.

4,

CHARMAM, Thaxiaw 7., Filoting, Seamarahip and Swsll Ht Hendling .
IR-T19, Poviable Fathomatar Oparation and Maimtemance Hapual.
? 2. r . '
MAVPERN 10081-B, Srapderd Firat Add Txainine Coures-
e 29
‘TH 11-382043%98.12, Commnpicationy Trsipning.
K 21.16, Nap Dyading,

7 23-83, Yachine Gug., 50 G3l. M.
CTF 74 OPOED

_CTF 115 orORD

CTF 114 {FDRD

CT¥ 11T oroRD

FTX 3 OFORD

Tachodcal Mamoal (TH} 9-1003-213-34, Maghips Gun, Cei ,38.
™ 9-1003-224-12, Hachioa Gua 7.42ZHM, MRO,

™ 9-1005-214=33

TH=9=1008-249-14, R{fle, 5, 58NM, M4,

TH-0-1010-205-34, S00M Grepsds launcher, 7§,

Gombal Iutaliizance D Medarn Mastars, Irving Heymeot.
Surevesio Intellisencs Froduction, Mashingten Plare,
Countarsyerilis Opsrstiony, LTCOL Charles T. X, BOMANOM
Tha Gotcidls sod How to Fiakt fite, Marine Corpa Gasette.
Dafescime Cowsupist Inpurxency, Bir kobars Thompsoa.

150 Guestions for a Quartlls, Ges Albares Baye,

Husan Featexa of Usdeckrevnd Injursansiae, sndvew B, Holosr
e 3, L

wa 16, Mgt Cueracions and Communigatioos Goctring.
PPN 1-38, Snisdng.



1. U. ¥. Navy Divipng Manual - RA =001~ .
I, DPiving Fhysics Programssd Text - H-611-08,
3. Mixed Gasas for Diving Programmed Test = H-611-1

4. Sarvice Masual for WK VI Underwater Breathing Apperatus - MAVERIFE 0393-065=3000,
3. Te¢chnical Henual for Recirculaciecn Underwatar Breathing Apparatus, Clossd Cireuit Oxygen - BAVINIES

9233-00] -4000.
6. Technicsl Maymul for Aqualung MOT DA Aguamsstsr Desand Type Diving Apparatus BAVEHIFE 3%-0063.
7. Asericsn Faople's Bnovclopgdis, Book 4, Page 764,
8, BAVENIP) Techoicsl Magual, Chapter 9330, Articls $330.%0.
®. Submerine Medicine Prestice, (MAVWED P3034).
10, Divige with Safety by MORGAN,
11. Bapdbook of the Hosplts) Corps, (RAVIED P3004).
12, MAVSHIPE 344-0039 - jouslung Meiotenapes.
13. BAYSNIPS Tachgicsl Memya), CL9940,
4. Sobmerine Medioios Practice, MAVPEAS 10838-A.
13, RapEarvup Marips dp{malp by Dr, HALSTEAD.
15. ORFFAVINET 9940.1, 16 Apr 1970.
17, WWIF 12=4.

18. WAVSNIYA 347-4000, Tackpieal Mapua].



Tha tablas and proceduras cutlined hersin have
bean developed to provide safety from the hezards
of decomprasaion sicknasa.and oxygan tomicicy de-
scribed in mection 1.3, At the same time, tha
tables have beaen mede &0 wfficiamt st pomeible iIn
erder that they will be the lesst posaible hin-
drance ko diving oparitions,

{1) Tha air dacomprassicn tablas are compriasad
o=

{a) Dweomprassion Procedures [(tablas 1-9).

{b) U.5. Wavy Standavrd Air Decompression
Table (table 1-10),

APPENDIX VIII

DIVING TABLES

(e} No-Decompraspicon Limits and Bepatitive
Groups {(eable 1-11}.

(d} Surface Interval Credit Tabla (tabls 1-12).

(a) Eapatitive Dive Timatable {table lL=13).

{f) BStandard Alr Decompression Table for Ex-
captionnl Expoauras [tabls 1-14).

(2) Tor all divas vhete ailr i{s the braathing
mydium, regardleapy of the trpa of divicg appi=
ritue, uis thasa tables as prascribad.

(3} Usa thess tables in conjuncticn with the
Equivalent Afir Tablaes (table 1-15) for dives wvhare
a2 nlercgen-cxygen mixture 1z tha brasthing madium).,

TABLE ]9, - Dgcompregpion procedures

GENEBAL INSTRUCTIONE FOR ATR DIVIKG

Hpwid for Dacomprasslion

A quantity of nitrogen is taken up by the body during svery dive, The amount sbeorted depsnda upen tha

depth of the dive and tha sxposura (boteom)time.

If the quantity of aitrogen dissclved in the body cinauss

excasds & cercnin critical amount, tha ascent must ba delayad to allow tha body tisme to remove the sxcass
nitrogen. Decomprassion wickness Tvesults from faflurs to dalay the ascent and to allow this procesa of gradual
desaturation. A apacified tima st & spacific depth for purposss of dessturation is celled & decompraasion stop.

Ne=Ducomprassion Schedulaa

Divas that sre not long or desp sncugh to require decosprassion stops ate no-decompression divas. Dives to

33 feat or less do naot requirs decompression stopr.

As the depth incrsasas, the allowable bottom ¢img for po-

decompression dives decreases, Five minutes atc 190 fest is ths despest no-decompression schwduly, Thewe dives
s all 1isted in the No-Decomprassicn Limits ard Repetitive Group Daslgnation Tible for Ho-Decosprassion Divas
(No=Dacomprassion Table (table 1-11), and only require complisnce with tha 60-fast-par-micuts cace of apcent.

Schaduless That Resquirs Decomprassion Stopa

.P;‘.Ll dives bayond tha limite of the No-Decompression Table require decomprassion stops, Thess dives are
1istad In the Havy Standacd Alr Deecompraialon Tabla {(tablae 1-10), Comply sxicely with Indtruceions excapt at

modified by purface decompression proceduras.

Variaticone In Hate of Apcant

Ancard freom all diveas st cha cate of 60 fast par minuta.

In tha svent vou ave unable to malotain the G0=fsst-par-minuts rate of ascent:
(s} If tha delay was at s depth graater than 50 fest: incresss tha bottom tima by ths difference
batwaan tha time uswd in ascent and tha time that should have besn used st 2 rate of 50 fgat
ot minute. Decomprass dccording to the requiremencs of the new total bottom time.
(b} If the dalay was at a dapth Llass than 50 fest! incrsasa tha first atep by tha differeances betwesn
the time uged in apcent and the cime that shouwld have basn used at tha rate of 60 feat per minuta.



A diva parformed within 12 hours of
tween divas 1a tha surfacs ioterval.
Thasd tables are danigned to protact t
turface intarval of 10 minutes batwssn all dives,
of the previcus dives to that of the rapatitive
bottom time 1nd the deapase dive,

ordar:
{1)

(2}
(3}
(4}

Tha Surfaca
intervl.

Tha No-Decomprassicn Tabla or
designation for all

Repatitive Diva Procedura

tquired for the rapatitive diva.

Bxcess nitrogen requiras 12 houra
ha diver from the effects of this
Yor any ilatarval undar 10 minutas, add the bottom time

surfacing from a previous dive is a reapaticivg diva,
tc ba affectively lost from cha body,
rasidual nitrogen,

Tha pariod ba=

Allow 2 minimum

dive and choces the decompressicn scheduls for the toeal

The Repatitiva Dive Timstable givas the numbar of minutes
actusl bottom time of the repetitiva dive to obtain deco
Tha Ho-Decomprassion Tabla or tha Havy Standard Afr Dec

Inetructions For Uae

Tima of decomprassicn stops in the table is in minutas.
Entar the table st tha axict or the next
Salact the 11atad boteom cima chat 1g axacely

Maintain the diver's chest as clost ag posaibls
Tha rate of aseant batwesn stops is

arrival st the decompression depth a
ta B fsat for 3 minukes.

For szampla=a dive

Grescer depth lisced in this tabla 1y 90 faat,

Stop 7 minutes ac 10 faat in accordance wich tha

For sxampla-a dive to 110 faat for 30 mitve i,
determine the propar decompression schedul
30 minutes is listed oppowite 110 faut,
particularly cold or srducus.

In that paus, go to

U.5. NAVY STANDARD ATIR DECOMPRESSION TABLE

the Kavy Standard Air Decompression Table givas tha
achedules which may pracude o repatitive diva.
Intarval Cradit Table gives credit for the desaturation occurring during the surfacs

Bpecific ivamkructions are given for the uvas of each cable in tha following

rapatitive group

of residual oltrogan tims Ec add to the
mprédsion for the resfidual nitrogen.
oaprasdion Table gives tha decompression

grastar dapth than the maximum depth attained during the dive.

aqual £o or s naxt graatar than tha botetom tima of the diva.

to sach decompression depth for the number of minutes lipced.
Commanca timing sach atop om

nct eritical for stopa of %0 fest or lass.
nd redumg spcent when the spacified time has
Ta detetmine tha propar decomprassion procedurs:

lapuad.

Theé text

Tha next greatar bottom time listed oppoaits 90 faat s &40,

Y0/40 achadulse,
It is known thac tha depth did not excesd 110 faat. To
#! Tha exact dapth of 110 fast ia listad.

Decomprass according to the 110/30 scheduls
tha schadule for tha next desper snd looger diva, 1.8,

The sxect boteom tima of
unlase tha dive was

120/40.

TABLE 1-10-U.8, Mavy Standard Alr Decomprasaion Tabla
Bottom Tima to Ducomprassion acops (Faat) Toral Rapati=
Depth(faat) time firat atop - — | amcant tive
{min) (minieac) 50 &40 kT 20 10 (miniame) group

1« P FRtlawmmma= 200 - L LY - - - L LI LR DL LT 3 4 ﬂl‘ﬁ.u {.‘J
Iln -u:raﬂ iy o o o gy ] - e ! Ilm H
230 Q130 st e ———— Mo —— - ? 7140 )
280 0:30 | —eemecpaccao-) S - 11 11:40 0
270 T | N R SO I M + 15 15140 0
300 0130 | -mm-d SCTTTTIN RN PPN By 19140 z

b1 106 g 2L T LT e | {350 {*J
110 0:40 | --eeecpan-- - - 3 3:50 L
120 0240 | --eccmaeammand menenuatoceanade 8§ 5: 50 H
140 Q140 | ——emempmacaaod cresssaboccenede 10 10150 M
160 040 | cmmmebrmscccfeccsnenfocceaede 21 21:50 N
180 0140 | ammemdicmmaafooo S AR T 29150 0
200 Qr&l e D el e pemeamade 3% 15150 0
220 040 e ———— o &0 40: 30 Z
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TAME 1-10.-U0.3, Nevy Stindavd Aly Dacompression Table-Continuad
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TABLE 1-10,-U,E, Havy Etandard Alr Dacompression Table-Continued

Bpttom Tima to Ducomprusyion stops (Fest) Total Rapaci-
Dwpth(feat} cime Eirst stop) _ _ ascant tiva
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25 150 swserEmprasramna. o e e e 5 B:0Q 1
s 1150 mm———— - 14 156:00 J
40 1:40 messeimf s ——————— EEELLEELEE 5 25 32 :00 L
L4 110 | =cceaa- EEE PR T Y] T Frirpepep—"m 15 %1 L 100 N
&0 1330 | =eemmmes o ——— 2 iz 4% 71:00 Q
T 1:3& o i | | 55 B9 00 4]
.1 1130 |  semeee- o 15 Z7 63 107:00 z
90 1130 e e 19 n T4 132:00 Z
lm 1':” LA L L LNl LET T T 23 ﬁ.s Bﬂ ls-ujuﬂ z
13‘“""""'""" 1“ ----- B L DL L E L L] L EL T ¥ - - ﬂ zzlﬂ {'.'}
1% 2"}!'.! LERL L LR LI L Erry E e .I 1 110
20 !I’m - T T L Syup—— . iy 6:10 H
23 230 | memmea - —ama - 10 12:10 J
21 ) 130 e ——————h e 3 1] 23:10 H
40 1:50 i e ] 10 15 37110 H
30 1:40 e el LR ey 3 21 37 §3:140 o
50 1140 mmmmmmebese————— 9 23 52 B&:10 z
1 1k} mmeea -- 16 4 &l 103:10 L
80 1:30 susasaak 3 19 35 72 131:10 1
o) 1t | =====-- - | 19 5% ) 154:10 z
b CEEEE PP 10| sesscsccnctoccccannas o e e L LY 1} 2:20 {*)
15 2:10 S R ey TEPEEEEEE L EEEEE z &:20 G
0 2:10 e L L e Sttt mll & a;:20 I
3 ZID0 | memmeeea prmm | s ————— - F 14 1B:20 J
30 2100 | ------q e m————h—————— - 5 21 2R:20 K
&0 1:30 o o i 2 14 4.3 4&130 L
m 1!5“ (A eI TR L EY YT ﬁ I-ﬁ. ﬂ.ﬂ ?ﬁ::ﬂ [
&0 1130 | =emeead o e 16 23 56 B7:24 z
10 1140 e & 19 n 68 125:20 z
Al 140 | ====--s oo io z3 41 18 155:20 T
l_m-" EE e - 5 L L 2 3 0L P L X RNy NN NE [ CEL NN NN NN N EEREN EN EN BN BN BN BN AN L LE T X L T T n 2 I m n
106 2:10 i e - 1 3130 -4
13 2120 | wmmes SRR I 3 3130 g
0 2110 | meeccedeeccaaas mm———— L z 7 11130 H
25 i:10 B & 17 Z3:30 K
k1) 2118 Lt LEEEEL LY T 8 14 36:30 L
A Z3:00 e ——————— 5 19 33 39:30 H
50 2400 | mecsmadecacaaned 12 23 51 88130 0

12




m l-tu' -l"-lln l.w

JFeandard Alr Decomprassion Table=Comtinuml
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Dapthifaac) tima firat atop ascant tiva
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TARLE 1-11.-No-decomprassion limits and rapatitive group dasigneticon table for no-decompreasion air divas

Ko-dacom- Rapatitive groups (ailr dives)
th prasaion —
I:::tl limite fA |B [C D E |F G H I J ¥ L M N | D
{min)
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o pe---- #===ed 15 | 3O/ 43 50 TS 93 120|145 | 170 | z0% 250 | 0] =---pusssdooaaa-
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'E-I:I E'D - ll.'l' 15 !'u .25- ]ﬂ ﬁ-ﬂ 5“ 55 ﬁu il LD L] LDl P T v
0 50 === sl | 15 | 20§03 |35 |a0| &5 so | --eden b loootTTTTT
El‘u ﬁﬂ - 5 I.u 15 ID .2! !-n :5 #u - - = -
90 30 =] 310 12 | 13{ 20 |25 |30 | eencdeaa_] I - S I,
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110 20 memdmes | 5] 10 | 13 15 |20 leeeademacfeeal . SRR P (RS -
120 15 e ol BN BT R TN IR T e I N R S SR N
130 10 - - 4 8 10 | ammuay L LET CEELT EE e el -————t L T LT T
140 10 m—mraE- 5 ¥ I0 |=ae - --I----l-l'I-----I------l- ----- el Tt E R M "
L50 L - - 5 el L TTT T - L L P TY EE LT b s i LR LR Ll EEE T T T
1&0 5 - !- e e Ll L L T I e EELE L T ITE R
1 5 - 5 - e - Y
180 5 g el 31 - e EL LTS - o e o s
190 5 EL LT T P 5 B LY T P e - P e o e
Instructions for Usa
I. KNo-decomprassion limica: vhich axpossd and select che listed axposurs time

AXACE OT RAXE groatar than the actual sxpopurs time.
The rapatitive group designecion s indicatad by
Ehe lettar at the head of the varcical coluss whars
the salected sxposurs tims is 1iptad.

For sxample: A dive was to 32 fest for 45 minutes,
Enter the table aloog the 33-foot=dapth lins since
it {4 next grester than 32 fest. The tabla shows
that sincs group D la left after 40 minutes' ex-
Pesurs and geoup X after 50 minutea, group E (ae
tha head of the colum where the 50-minues FRPARIDE
1z liated) is tha peoper sslacticn,

Explosura times for dapthe laas than 40 fest are

This coluen shows at various deptha
greastar than JO fest the allowsbla diving
timas (in wicuces) which permit surtacing
directly at 40 fant » minuecs with no desom-
Prassion estops. Longar sxposurs times re-
quire the use of the Standard Air Decom
prasalon Table (table 1-19}.

11, PRepéticive group designation tabla:
Tha tabulated sxposurs times (or bat=
tom timas) are in minutes, The cimas at ths

virious dapths In sach vartical eolumn are
tha miximum axposures during which & diver
will remain within the group lisetgd nt tha
haad of the column,

To find the cepatitive group demig-
nation at surfacing for divas involving ex-
posutes up to and including tha no-decow-
Pragsion limita: BEntar the tabla on tha
AZACC OF naxt greater dapth chan that e

14

listed only up to approximately 3 hoots since this
is conaidersd te ba beyond £isld requirements for
thin tabla.



TABLE 1=1Z.-Surfaca Intarvil Credit Table for air decomprassion divea

(Rappatitive group at tha and of tha surfica intarval {air divae))

_z o N M L kly |1 H G i 3 B c B A
0110 |0:23 | 05| 0049 | 1:03 | 1:19) 1937] 156 | 22018 | 2:43 | 3:10 | vias | s:v0 | se2a | 6:s? | r0:00
g-,E; psasl 1:02 | 1118 | 1:36] 2:42 | 3:30 [ 3:45 | 4:29 | 5:37 | 6:5 ho:03]12:00%
glu 0:24 | 0:37 | 0:52 | 1108 1-:%" 1":5‘ 2:0% | Z2:30 | 3t00 | 3:3& [ 4:1B | 5:17 | 6:4%| 9:95
B3 g;:ﬁ 9:5] %1gi Lidd [ 2:06 | 2:29 | 2:5%9 ;:;s 4117 5:16 Gidd | 9:34 112
HHHH ] (10| 0125 &&E%- ;33 ) 112 | 1231 fl:5h | Z2:1% | 2:k 3:23 &410% 04 | 533 10
032 | g | 0% |11 ,1;:i|g;1a 2147 | 3:22 | &:04 6132 | 9143 ] 12:00*
‘MHHHH 7] +10 D:2d | 053] 1 1:19 | 1:60 | 2100 | 2135 | 3:09 %: % 130 | 6519 9:29
Qi35 g;ﬁi 039 ) 1:18 [ 1:39 0205 | 2:34 | 308 | 3:52 4149 6:18 | siig 12 100
E“Huh L t10 | Q27| Codd | 1005 | 1536 § 1:50 [ 2:20 | 2154 3:37 4136 | 9113
e e 0:26 | 0:4%| 1504 | 1:25]1:49 | 2:19 %:ﬂ 136 | 4:35 ) 6:02 [9:32) 12;000
e‘rﬂ'.. l_ K [ 0:10[ 0:29 [0:30 | 1112 | 1:36 204 | 23139 | J122 | 4120 | 549 | 8:59
= c128] 0:49 ] 1:11 103 | 2138 | 3:21 | 4:19 48 | 8138 | 12100
*20ty, T [ oiio [ 0:32 "E'Eﬁ‘—fm 1158 :ﬂ 305 T a5 .El B141
., O:31 [ 015 | 1019 | 1:47 | 2:20 g: 4102 | 3140 | B *
*&.% T | 0110 [ 0135 | Lt00 | 1:30¢ 2¢ Z1hS | 3th& | 5:13 %:gz
0:33 | 0439 129 | 2:02 [ 2:48 3:53 [. 5 8121 | 12 rlw
Ton, W | 0:10 | 0:37 | 1+07 | 1:42 | 2124 §=:'z1i‘|n=5-u 500
., 013 | 1306 | 1:61 | 2:23 | 3:20 | %:49 | 7459 12:00*
e G | D:10 | O&1 ] 1:16 | 2:00 | 2:%9 [&:26 | 7136
", G:40 1:13 11539 2:+%8 d:2% i35 | 1200w
"‘!'-t._ — F | 0:10 | Otbb | 1:30 | 2129 |3:58] 7:06
:%. . 0:45 | 1:39 z;;; 3157 | 7:08 | 12:00%
ey ~Lt Oise | a7 | 372 loie 12:00%
“om [ 1:5 2242 (6132 H
Pry :"“-..ﬁ [ ?lég ;:lﬂ i_::? :Iii
b 3 IE 1 E :_lli ‘EE
Tog, = © | 0:10 [L:40| 2:50
Yy 1:39 |2:49 | 12:00%
\\ B |01l | 2:11
2:10 | 12:00%
A 0:10
12:00%

Imstructione for Usa

Burfacs lotecval time io the table ia in hours
and minutas {7159 meany 7 hours and 39 minutea).
The surfaca intarval must be at least 1O micutaes.

Find the repatitiva group desigrnation lettar
(from the previous dive schaduls) on tha diagonal
slope, Entar tha tabla bBorizontally €0 salact
the surface Interval tima that iy exsctly batwesn
the actual surfsce interval timas shown. Tha
repatitive group daaignation for che and of tha
surface intearval {1 a3t the head of the vertical
column whace tha selected surfacs interval tims
is lietad. Tor sxawpla, o previcus dive wus ko
110 feat for 30 mivutss, The diver remiine on the
surface 1 hour and 30 minutes and wishes to fiod
tha new repatitive group designation: Tha ra-

1%

pakitive group from che last column of the 110730
schaduls in the Standard Alr Dwcompramsion Tables 1a
"J," Enter tha surface interval credit along tha
hoerizontal line labalsd "J." Tha 1-hour=and-30=-min=
ute surface Intsrval lies between tha timas 1:20 and
1:47, Thersfors, the diver haw lost sufficisat
ingrt gas to place him lo group "G" {at tha head of
tha varticil column smlgcted).

YHOTE. -Divasd following surface intecvals of mors
than 1% hours ars not consldarsd repatitive dives.
Actunl bottom timge in tha Scanderd Alr Dacompres-
sicn Tables may be used in computing decomprasaion
for such dives.



TARLE 1=13.=Reputitive dive cimatabla for air dives

Repatitive Repacitive dive depth {ft} {air divea)
groups | . I
0] W[ G| 70 | 8¢ [50 |00 | 110 J120[ 130 [tec 150 (160 1790 | 180 | 180
A 7 & 5 & & 3 3 3 3 3 i z 3 2 2 F
| 17 13 11 2 3 7 7 [ 4 L] 3 3 & 4 & &
C 25 Il 17 13 13 11 10 19 9 2 7 7 ] [ 4 8
D . 9 % 20 18 |18 14 13 12 11 | 10 ] ) a L |
4 &9 38 b1 ) 1 23 |20 13 14 13{ 13 | 12| 1z | 11| toO 10 10
¥ &1 ¥ 35 N I8 |24 22 F o] 18 1& | 15 14 | 13 ] 13 12 11
a 13 1] L1 37 3N |29 25 24 N 12 | 18 17 | 14| 15 14 13
H AT 45 - AN n i 3 7 25| 2 || 19| 1a| 17 16 13
I 101 Té L} 30 41 1M » 31 28 I3 | 23| w2y 20| 19 13 17
J 11& E7 70 57 48 (41 = k"1 A 28] 26| 24§ 23] 22 20 19
E 128 L) T (11 5187 &3 k|| 5] A | 29 27| 18| 24 L2 21
L 181 | 111 aa 72 61 | %) 48 &1 3% A3 | M| | 28| 26 F 4] o
[, ] 187 | 124 ¥ P 1.4 in L 4 &7 3| 38 | 3| 32 N[ 29 27 5
] 211 12 107 Ay 13 |54 ar 51 6| 40 | 38| 33| 3| M 9 iB
] 241 | 180 | 117 9 M |T 62 25 M| Ak | 50| 3B )] | 3 a »
2 23T | 16% | 122 100 M |73 [ 1] 57 321 46 | &2| &0 Y| 3% 3z 3l

Inseructiong for DAR

The bottom timas listed in this eably are
called "vasidual nitrogen times™ and are tha
timge & diver is to considar ba han alcsady
spant on botktom whan hy starts 2 capatitive dive
o & spacific dapth, Thay are in minutas.

Bncar tha tabla horisastally with the rapeti-
Eive group dmaignation frew the Burfecs Inearval
Cradit Table. Tha cima ia gach wertical colusn
in the sambat of mirubtas chet would ba required
(at che dapkh listed a2t the basd of tha column)
to satorata te the particular group.

For axamplal The final group desigmcion froe
the Surface Interval Cradit Tabls, on tha bapias
of & pravisus dive and surfeca interval, 1Is "H."
To plan & dive eo 110 feat, detarmins ctha ra-
sidual nitrogen time for this depth required by
tha repaticive group designation: Encer this
table along tha horisontal ling labgled ™H."

The tablas shows thet ona wust start a dive to 110
fant s though be had already bean on the bottom
for 27 minutas. This information can then ba
applind to the feandard Afr Decomprassion Tablas
ot Bo-Deccmpression Tabla in a cumbsr of ways:
{1} Aswowing s diver is going to finish a
job apd etake vhatever decompraspicm ig
taquired, ha must add 27 miputes te hia
actusl bottom time and by prepared to
taks dacowprapsion sccerding to the

18

{1)

{3

110=foot schedules for tha sum or wquivalent
aingla dive tiss.

Assuming ona wishas to saks & quick Inspaciion
dive for the minizwm decomprassion, ha will
dacompraay dccording to the 110/30 schadula
for a dive of 3 admutes or less (274+3=30).

Yor = diva of owar 3 minutes but less than 13,
ha will s according to the 110/40
schadols {F7413=403),

Aasuning that ong doss pot want to axcasd tha
119/30 achadula and the smount of dacomprasaion
it requires, ba will have En start ascamc
before 23 wminutes of actual bottom tima {30=-
27=23),

(4} Assuming Ehat a diver hap air for approxi-

mataly 453 mioutes botton timg aad decompres-
alea stops, tha possibls divas can be computedi
A dive of 13 sdrotes will requira 23 ainyies
of decompraasion {110/40 schedula), for a coeal
subserged tims of 3 minutes. A diva of 13

to I3 mimugws will requira ¥ minctss of da-
comprassion {110/50 schadula}, For a total
submgrged tima of 47 to 37 minutes. Tharafors,
to ba safs, the divar will have to start am=
cent bafors 13 minvtes or & standby air source
will bave to be provided.



TAALE 1-30.-Traatmant of decompression sicknsss and air asbolism

Btopa

Banda-pain omly

Sericus aymptoms

Rata of dewcamt-23 faat
par minute.

Pain ralisved 4t dapths less
than 66 faat.

Tea Eable 1A if 02 15 not

Raca of lle;nt-l minuEn

betvesn stopd.

.-“I l.bl frraressmnspEnssm=n "= ==

Pain raliaved at deaptha
greitur than &5 fest.

Usa table 24 1if 02 ia oot
avillablg=====eeer=x (TS
1f pain dcas not improve
within 30 minutes at 155
feat, the cass i{n probably
not bands. Dacomprtess on
table 2 or 2.

following:

Saricus syeptoms in=
cluda any one of the

l.
2.

Unconec iousnes
Convuleslona
Wedlnais or in=
sbillty to ude
drme of lags.
Aly seaboliadm
Any wisual aip-
rurbine&n
Dizxinaaa

Loas of spasch
or hasaring
Eavars shortnass
af braath or
chokan

Bandy cccurring
while atill un=
dar praiiurs

within
30 win.

liaved

at 1453
funt,

Usn table
k|

HmpEoms
not cellsr-
wd wicthin
M wmin., at
165 faut,
Usw table &

Faat

Table 1 Tablae 1A

Table 1 Table ZA

Table 3

Table &

163

&

3 140
Wb 120
3 100
&

L

22.3 50
13,4 o
8.5 10

4.5 10

EurflcT

12{air)
30{air)
002}
ooy

J0{air)

M(air}

60{nir)
5(02)

S0(nir)

2 hr {air)

1 min (air)

A (aie] A0{aiv)
12{nir}
12{air)
12{ade)
12 (aix)
Jo(oz)

(o)

12 (ale)}
12{ain)
1Z2{air)
12 (air)
3{air)
Mlair}
30(02) A0 (air}

601(02) 2 hr (aiz)

2 hr (air)

5(02}
4 hr [air)

1 min (aiz}

A{air)

12{air)
12 (alr)
12 (air}
12(air)
M{02) or
(air)
3M02) or
{nir)
I0{02) or
{nir)

12 hriair)

F 4 hr{nlrﬁ

2 hriaith

1 min {air)

30 o 120
(air)

30(alz)

Winir)

Io{ntir)

30(a1e)

4 hr (air)

& hr (air)
& he {aiv)

Firat 11 hr.
{air)
Than 1 he
{0Z) or
{alr)
First 1 hr.
[(alr)
Thean 1 hr
(0Z) or
(atir)
Firat 1 hr
{atr)
Thao 1 he
{GZ)or
{atir)
1 min (D2}

Tima at all atops in minutas unisss otharwise indicated.
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TABLE 1-31.-Miaimal Tecompression, oyzgam bresthing ssthad for treustwect of decomprassion sicknass and air esbolLiom

Stops Beovls -pain only

Fain tealiewsd within 10 sinutas
at 60 Feare, If wny pain pareists

Pain ]l Leved

aftar 10 min.

at 50 feat. Saricus sysptomy

Sarious symptoms snd air esbolism

Traatmimt of alr pm- ’ Tras
bolige. Rata of desceme |boll

tmpnt of air as-
m if ryaptoms

for slowing of the rats by subiejosnt scceleration. Do compen-

pate 1f the rate ia sxcesdad. If necessary, halt ascemt and hald
depth while wentilating the chambar.
b The timg at 60 fest bagiva on arrival at 60 feat. The patient
should be on oxygen from Cha surface.

the Cime from the surface,.
d Totsl tims will wary as 2 function of this stop. The medi-
cal attendant should take enough tima to accomplish a

thorough physical sxsmination, because tha sosulng Crsatment
iz baawd on tha patient’s physical status.

{a) aftar 10 micutas at 60 Fast, uma ineluds any ona of the fol- | is as fast as possiblae. |eoderats to a major
tabla &. Llowiog ! Usa this table if all |extent within 30 min
1. Upconscicusness sysptoms srTe gone with-Yat 60 fest. If wymp-
Z. Bervous system sympioms | in 15 min. and procesd |tome persist, usa
3. Binds mndsr pressure to 650 faet whon relief |[tible &.
. iz complate. .o
Tabla 55 Table 6b Table SAc Table Gt
T Depth(faat) | Tims | Breathing |Total Elapead [Time |[Breathing [Total Els Tina Total XH|Tima u:tn.l:luul
{min.) mplin time (min.) (mi.)] madis tima {min.) (min,) medis anpad {ain} madis -
! tima(MIn} ad tim
{min)
163 W13 par 15 2 late 30
165 ca 60 & Rir 19 & |Adr u
&0 20 Oxygen 29 20 |Dxyga Sk
- &0 5 Alr 23 5 |aie 59
&0 20 Oxyg=m 55 20 [Oxygen 19
60 0 Oxygen 20 3 Alr 0 20 » 5 |Air B&
&0 5 Alr 25 20 Oxygen TO 5 Mdr il 20 | Oxygen 104
50 20 Oxygen 45 5 Alr 75 0 gen [ 5 |Alr 109
&) to 30 30 Oxygem 75 b1 105 ki o5 ¥ | Oxygan 139
30 15 Alr 120 15 |Air 154
30 5 Alr a0 &0 Oxygen 180 5 |air e &0 | Oxygen 214
3o 24 Oxygem L0 15 Alr 195 20 |Oxygan 119 15 |Alr 29
30 5 Alr 105 50 | Oxygem 255 5 |air 124 60 |oxygen  |289
M wd 30 Oxygen 135 3 Oxygin 285 30 |Oxygen 154 30 Dxygen sy
2 Ihe rate of ascent is | foot per minuts. Do not companaatd ¢ The time ar 165 faat L8 total bottom Cime and Incluodas



TARLE 1-32%,-Notdéa on racompoeaslon

1. CGansral conaiderations:

.,
b.

Pollow the traatmant tables (eabla 1-30 or 1-31} sccurataly. :
Permit mo shortening or othsr sltarations of che tables axcept on the advice of a trained diving
midical offfcar or in 4n aXtYamd GMATEATLY.

2. Batg of descent in tha chambari

&,
B,
.

Tha normal descent rate is 25 fest par minute.
If saricus symptoms are prassat: rapid descent 1s dsairablas,
If pain incrsases on deascent) stop, Tesume A€ & Take tolarated by the patisnt.

3. Trsatsant depth:

L,

b.

Ga ko the Full depth indicated by the tabla requived.
Do wot go bayond 165 fest axcept om the decision of n medicsl officer who have baan trained in
diving,

&. Examinationm of tha petient (ses 1.6.1):

L
b.
£.

d.

£.
g

h.

1.
1.

5. FEatisnk
a,

b.

S

If no sarious eymptoma are avident and pain is not sevars, sxaming the patiant thoroughly bafore
Eraatmgne.,
1f any sarious symptom is noted, do oot delay Tecompratdion for axamination or for decermining
dapth of rellsf.
1f Treatmsmt Tablas 5.%,5A, or 5A sre used, a medical officer mast by prassmt and a qualified
medical attandant suat alwveys accompany the patient in the chasber during trastmant.
In "pain only” cases, make surs that relisf 1a complate within 10 minutes atc 50 fast on oxygEnh
if table 5 fm usad. 1If not, table 5 may be ussed. If table 1 is used, make surs that complate
ralisf bhas basn ceported bafors reaching 66 fest.
{1 reaching treatment depth, sxamine the pacisnt 49 complately as poasible to deteck-

1. Incompletm raliaef

2. Any symptowmi ovarlocked,

At tha very lesst, have tha patient stand and walk ths length of tha chambar 1f thin
im at all poasible.

Rachack the patisnt bafors leaving the treatment depth.

Ask tha patisnt how he feels bafors and after coming to sach stop and paricdically during long
stopi.

Do rot lat the patisnt slasp through changes of depth or for more than &n hour 2t & Eimé &€ any
stop. (Symptoms can devalop or recur during sleap).

Bachack tha patisnt bafors leaving the last stop.

During trastmant make sure that the patisnt can obtain all the thiogs that he needs, such as food,
l1iquids, and any aothar itsms that he might requirs.

gatcing worsa:

Hevar continue aacent if tha patient's condition is worsening.

Traat the pacisnt as & cecurrence during teestment (aes 6),

Coneidar tha use of helium-cxygen as & breathing medium for the patisnt (ses 4}.

6. Recurrmmce of aymptoms:

LY

b,

During tresatmant !

1, Recomprasa to Aspch of relisf (but naver lasy than 30 fsat or desper than 153 fast axcapt
cn decision of & madical aofffcar).

2. I a madfcal officer is available and the depth of relfef Lz lass than 60 fast, recoaprass
to 50 faat and Erast on tablae &.

1., If & madical officar i{a not availabls or tha depth of raliaf is greater than &0 feat,
gomplate the treatment mccording tc table &, f.s, resain at depth of relief for M) mimates
ard complata resaining stops of tabla §.

4. If rscurranca involves ssricus symptoms net previcusly prasent, taks the patisnt to 60
fast and trasat oo tabls 6 or taks the patimme to 165 fast and treat on tabla &.

Following trasatment:

1. Racompress tc 60 feat and use ceble & 1f a wedical officer f» avallable,.

2, If the dapth of ralisf {s less than 30-faac, recompress the patient to 30 fest and de-

comprass from the 30-fook stop according to table 3.

1, If pha dapth of reliasf is dssper than 30 fest, keap thae patisnt at dapth of reliaf for

30 mioutes and decompress acoording to table 3.
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TABLE 1-31, -Notes oo recomprassion-Concinusd

L

RecurTance of symptoma-Continued
Following traatmant-Continuad

b.

4,

L]

5,

If the original Ersatmenc was on cablae 3 oe &, ves table &, 1f the original crastment
wis on table 5A or 5A, use table 6, SA, or tably &, If tha original tesatment waa on
tabla 3, use table &, GA, or eablw &,

Examina the patisnt carefully to ba sure oo serious symptom im pesssme, IF the criginal
treatmant was on table 1 or I, sppsarance of a sarioud symptom raquires full ecsatment
on table 5, 3, or 4.

Uping cxygen treatmant cables during or following crsatment:

1. Table & can ba lengthened by an addiriccal 235 minuces at 50 feat {20 minutes oq OXYgan
acd 3 misutes op air} or an addicional 73 mipucws at 30 feet {13 minutes on ait and GO
minutas oh oxygen), or both. Table 4A can bs lengthaned in the sams mannar.

2, If raliaf is not complate at 50 fest or if the patient's condition {s woramning, tha
sddieional tima above may be used or the patisnt can ba vecompresssd to 16% fsat and
trasted on tabla 2, 1A, 3, or & as sppropriate,

Usa of oxygan:
a. Uss cxygen wherever parmitted by tha trgatment cablas unleas the patient is known to toletace
axygen poorly.
b. If u madical officer erained In diving fa available, ha may Teccmmand the use of oxygan for
petisnts who arg known to tolersca oxygan pourly,
€. Takm ull precautions against Fire {(ase tabla 1-34),
d. Tend carsfully, being slert for such symptoms of oxygen poleoning st

1. Twitehing of the face and lipa,

1. Kausan,

3. Dipzinass and vartiga,

ﬁ'- \Fn'm!l.l:il'll.

3. Convulaionm.

6, Anxiacy,

7. Confusion.

2. Restlawsosss snd ircicebilicy.

¥. Malailsm or sxcessive tirsdnass,

10, Changas in vision we blurring or narrewing of ths visual field,
11. Incoordinatien,
12. Tremory of the arms and lagn,
1}, BRumbneass ot tingling of che Pingers or toas,
14, PFainting,
13, Spsaamodic braathing.
9. FKnow what te do in the svant of a convalsion:

1., Halt sacent,

i, PRamove mask at onca.

3. Maintain depth.

4, Protact the conwulsing patisnc from {njury but do not restrain or foreafully opposs the
convul give movamants,

3. Uss a padded mouth Bit to protect the toogue of a convulsing patisnt,

&, Ef tha patisnt iy not comvuleing, have him hypervencilate with chasbar air for a faw

reaths,
£. 1f oxygen branthing sust ba intarruptaed)

1. On table 1, procesad oir table 1A,

2. On table I, procesd on tabls IA,

3. On table 3, continus on table 3, using air.

4. On table 5, 6, 5A, or BA, allow 15 minutes aftec the resction has antively subsgidad and
resums the schadule at che point of {ts {ntervuption,

5. On table 3, 1f thw resction cecuresd st 50 faat, upon arrival nt cha 30-fooe stop, switeh
ta the schedula of eable &,

§+ AL Ehe medical officer's diserstion, oxygan brasthing may ba resumsd s ths 40-foor itop, If

exygun breathing ie resumed, complete treatment ag follows:

1,
2.

3.
&,

Rasuming from cable 1A; brasths oxygen at 40 fase for 30 minutas and a& 30 fest for 1 hour,
Resuming from cable ZA: breathe oxygen at 40 fest for 30 minutes and at 30 Fest for 2
hours.

In both cases, then surfacs in 5 minutes, still breathing cxvgen.

Rpguming from table 3: breaths oxygen at 40 faat For 30 minutas and at 30 faat for the
firat hour, and then finfigh che trestmant with sir.
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TABLE 1-32.-Notas oo recomprassion-Contlrvsad

8. Uss of hwlium-oxygen:
2. Halium-owygen mizturas fo s eatio of about 80120 can ba used icetesd of air {pot in placa of
oxyganm) in all types of treatment and at any dapth.
* b, Tha usa of halium=oxygen mizturss is sspscially desirable in any pacisnt whot
1. FHas serious aysptoms which feil to clear within a short time at 165 faat.
Z. Has o Tacurrence of symptome or othacrwise becomss worss 4t any stage of tryitment.
3. Haw any difficulty in braathing.
%. Tamdara:

2, A qualified tendar mupt be in the chambar nt all times.

b, Tha tandsr must ba alsrt for any changs in tha condition of the patiant, sspscially during
oxygen brsaching.

. The tendar miat breaths oxygen if ha bas been with & patisnt througbout trestssnt using table
1 ar 2,

1. On table 1, breathe oxygen at 40 fast for I0 minutes.
2. On tabla 2, braatha oxygen nt 30 feat for 1 hour.

d. A tendsr in tha chambar only during the oxygsn-breathing part of tabls 1 or Z gaina a safaty
factor by breathing oxygen for 30 minutes of the last stop, but it is oot sasencisl. Tendsrs
may brasthe oxygen during the uss of table J or & ac depthw of 40 fest or leas.

a. Wheo tablas 5, 6, 5A, and 6A idre uasd, the tendsr norsally breathes air threughout. Rowaver,
fFf the Ersatment is & rapetitive dive for tha tendar or if tables 6 or bk aca langthaned, the
tandar must braatha oxygen during the last 3D sinutes of asome froa 30 fest to tha surisce.

f. Anyons sntariog the chambar and lsaving bafors completion of the Lrastmant must be decomprassad
according to standard diving tablaa.

K. Parsonnal cutsids ths chambar sust spacify apnd coatrol tha decompressicn of anyons lssaving the
chasbgr and must raview 2ll dacisfoms coocarning trentmant or dacomprassion mads by personnal
{ineluding tha madical officar) Inaida tha chambgr.

10. ¥Yantilacion of cha chamber:

a, &ll ventilarion will be eontfnuous snd the volumss spucifiad are msdsured 3t the chamber prusdora.

. If ventilation must be intarrupted for any eeason, cthe time will cot sxcesd 3 miputes in any
30-minuts pericd. Whan the ventilation is resused, twics tha volums of wentilation will ba uasd
for twice the time of the iocerTupticn snd then the baslc ventilagiom will b ussd again.

c. Wm air or a hellum-cxygen mixturs ie brssthed, provide 2 cubic feat par minute for a mdo at
rast and & cubfic feat par wminute for & man whe 1is not at rast, such a3 a cendar sctively baking
cata of & patignk,

d. When cxvgen is bresthed, provide 12.9% cubic feat par minute for a man a4t Tast snd 25 cubie faat
par minuts for a4 man who is not at rest. Whan thess ventilacion Tetes sre used, oo addicional
vantilation i required for parscmael breathing air, Thase veatilation cates apply ealy to tha
tucbar of peopla breathlng cxygen.

s. The above rulss apply to all chambars thak do not hava facilitiss to mémifor. tha oXygen conoen-
eracion In the chambar. Chembers cthat can monltor oxygen concentration miy udé Intarmittent
vantilation a¢ that thes cxygen comcamtration in the chamber doas not sxcesd 22.5 parcemt. This
vantilatfon alpo requirss ne additional wentilacion for parscmsl breathing air.

£. 1f an oxygen-alimination system is used for cxygen bresthing (ass app. B) ths vantilation ratas
requirad for air breaching may be uped and applies to all personnal, whather or not the oxyjen-
aliminacion system Is usad to obtain tha corrsct ventllstion rats.

11. Firet aid:

2. HMrat nid pay be required In addition to racomprassisa. Do not naglact it (ses table 1-33 and
upp. A},

12, Recompreasion in the watar!

2. Hacomprasiion without & chamber {e diffizule and hazardous. BExcept In grive emergenciss, sesk
tha naarast chambar svan 1f fE iy at 1 considarable distance,

b, 1f watar recomspression must bu uasd snd the diver {s comseious and abla to care for himeslf:

l. Usa the deap-sas diving rig if svailabls.

¥. Tollow trsatmant tables as closely as possibla.

3. ™aintain conetant communication.

4, Have n gtandby diver ready and prefarably use a tendar with the patisat.

¢. If tha diver is wnconacious or incapacitated, sand another diver down with him to contrel his
vilvas and otharwiss nesist him,

d. 1f lightweight diving oucfit or scuba must ba used, keap 4t lsast cna diver with the patlent at
21l cimes, Flan carefully for shifcing tige or cylindecs. Have sn smple mumber of Eendars
topeids snd at intsrsediate depths.
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TABLE 1-32,-Hotes on Pacompreselon-Continued

12. PRecompression in the water-Continued
¢. If depth is inadequate for full trsatmamt according to the tablas:
1. Take the patient to maximum available depth.
2. Faep him cthars for 30 mimices,
1. Bring him up according to table 2A, Do not upe stops shortar than thoss of table ZA,
13, The most fraguent srrovs relsted to creatment:
a, Pailure of the diver to reaport symptoms early,
B, Fallura to eresk dovbtful capas.
£, Pailure to tredt promptly,
d, PFailues to trsat adequacely,
#. Failuve to recognize darious svmptomp,
£. Fallure to kesp tha patient near the chambar after trastmant.
14, ALWAYSE KEEP THE DIVER CLOSE TO THE CHAHBER FOR AT LEAST 6 BOURS APTER TREATHENT. (Yesp him for 14 hours
unlesw vary prompt raturn can be spaured.)
TABLE 1-33,-Noteas on apcificinl caspivation
1. Etart artificlal respiration immediataly whansver a man im nor breathing dus to drosning of any other
caune.
a, Never wvalt for mechanical rasuscitator,
b. Dalay only to stop satrious bleading (1f possible have anothar peatacn tund o such owasures whils
you start arcificial raspication).
¢. Send another parson for a medical officer or other competeant nid,
2. Before starting, remova victim from tha cauvse of his trouble; but do not waste tima moving him any furthar
then naceszsary,
3. Get on with artificial vaspiration. Lsave detsils to others or try to gat tham done guickly batwesn
cyelen,
a, Racheck position of victim;
1. In position for mouth-to-mouth resuscitation.
2. Haad alightly lowar than feet if possible, sspscisally in drowning,
3. Chin pulled toward cparator,
. Emchack aiprway:
1. Ramova froth, dabris, or other material.
Z. Ben that congue stays forward; have somecne hold if 1f {t draws back {(you can run a safaty
pin through tongue 1f neceasary).
3. If artificial reapiration dogs not move any Air, chare is an obstruction. Stranguletion
must be overcoms {sam apn. A),
c. Looasn any Eight ¢lothing-collar, bale, atc,
d, Keip victim warem.
a8, Cheek pulas. Combmt shock,
4. Continue artificial respiration without inearruption. (Minimum time 1a & hours unless victim ravives
or is pronounced dead by madical officer.)
8. [ not apply too much bick pressurs. (A strong oparator can crack vibs of & small victim.)
b. If you bgoome tired, let another operater take over. Do not break thythm during abhift.
€. Watch carefully for signs of raturn of natural bresthing movemynte, If thay sppear, time your
mrywmants to aenist them,
d. Shift to A wachanical rasuscitater if one is available, ready, and oparating properly.
s. If victim startas braathing for himself, watch him cacafully, Basume artificial raspirstion LF
ha stops or if moveamants bacome too fasble.
5. If victim rvevives, continus catw:

4. FKeap him lying down.
b. FRemove wet clothes; kesp him wmem.

¢. Givae nothing my meuth uncil full conscious.

d, Atteand to any injuries,

#. Be surg ha is seam promptly by medical officar.

NOTE

If victim has besn undermter with any kind of bresthing apparatus, he may have iir gmbolisgm, This
can saldom ba ruled cut in an unconscicus diver, whather he is breathing or not, and recomprsspion
should be givan if any doubr exiscs. Do not delay artificial resplration, Give it by soma mathod cn
wiy to chambgr and during recomprassion.
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TABLE 1-34,-Fracautions in use of racompression chambar

Frapiradnass

Tha parecnoal and facilities of svery Mavy diving activity must be rsady to treat dscomprassion sickoass or

l.

1,

2.
H

3,

11.

alr smbolism st & momant's notice ot any tims.

The chambar and ics suxilisry squipment must ba in woerking ordar and ready for uae. Tollow routine of
parfodiz taats and proventive maintensocs. Chack the following:

a4, Tha chambar icsuli-fres of sxtrapsous geay, squippad and ready.

b. The nir supply<banks chargad, compressor ready to oparate,

¢, Comunication gear-fumctioning proparly.

d. Oxygmm lnatillatlonceylindars full, demand valves oparaciva.

w. Madical kics=stockad and ac hand,
Pacponnal must ba triined in oparaction of squipment and be able to do any job raquirsd in treatmant;
definice assignmant of respomaibilicies L5 tequired.

4, Hold paricdic cvalning vune with roenticon of perscrmal,

b. Provide emergency Bill, listing jobs and dutiaes.

enaral Pracauticens In Uss

Avold damage to doors and degs. Use minimsum force required in "degging down'; b sura doge ave ralssssd
bafore predsurs i reduced.

Provide ample chamber vantilacion, sspacilally whan oxygen is being usad.

Assurs accurdte timgkssping and recording.

Faap temdar wich patisnt sspacially whan braathing oxygmm.

Assura propar decompression of all persons encering chawbar.

Pravantion of ¥irm

Remove all cosbustible materials and replace wich metal or fireproof construction (deck gratings, banchas,
aks. )},

Use only fire-vetarding paint; keap painting to miniwum.

Keap chambar clesn and fraa from all aily deposits and volatils materisly of any kind. Kesp all air
Eiltara cladm,

Vantilats thoroughly aftsr paining or wmavoidable presence of any flamsable substences.

Usse no oll on any oxygen fitting or equipment,

Kaap badding and clothing tc minimem, Ba surs mattress, if used, ig covered with firs-resistant matgrisl,
Use flameproof badding matarial. Ba sure that clothing is Fres of graass and ofl.

Locate all slectrical switches outside chamber., Kesp slactrical system In perfect conditicn. FProhibit
ule of any electrical appliance in chambar during oxygen braathing.

Lat no flame, macches, cigarette lighter, lighesd cigarette, cigar, or pipw ba careind intc the chambar
AL Eny tima.

Assure ample ventilation of chamber during use of oxygan and bafors any applisnce is ussd,

Provide witer and sand buckats. :

Display thae following warning prominently insida and oukside ths chambar:

HARNIHNG

Dangar of fire and explosion is wuch grester in an oxygen or a2 comprasssd-air stmosphars than in normal
stmopphers at ssa-laval pressurss. Do not admit flamas, spiarks, volatile or flammabls substancas, or
urneceapiry combustibles of any kind., Provide ampla wvantilation during oxygsn bresthing, Rlactrical

applisncas should not ba used during oxygsn-breathing paricds or whan tha chambar atmosphsrs in comprasad
air,
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AIR EMBOLISM AND RELATED ACCIDENTS

CauEeaa

{1} Aws previounsly dezcribed, tha same bagic
process {excessive pressure in the lungs suffi-
cient to produce leskage of air) produces alr em-
beliem and ralnted conditions. In diving, this
process accuts becouse of tha axpansion nf air
catainad in the lungs during ascent. For exampla,
if & man holds hip breath during ascent, tha lung
dir will gxpand as the sutrounding pressurs de-
creasmes (Boyla's law), IF it expands enough to
£111 tha Tunge complataly, and thea man atill con-
tinues to hold hias breath, the pressurs in the
lungs will bhacome highsr than that In the cest
of tha body., The lungs will svetaxpand, and at
aome point thay will start to laak afrv-aithar
into the blood vassels that go through the lunga
or into the surrounding tissuas, or beth, Actual
tears in the lung tissue usually ncecur In tha pro-
cesn of overexpanaion. 1f air enters the madi-
astinum In sufficient amcunts and undar enough
pradoure, It will make 1k way up tenmard ehe peck
and appaar under tha skin as subcutanaous am-
phyaema,

(2} Trapping of sir in tha lungs may result
from meveral causes. The most common, in diving,
is the voluntary holding of breath. Among smateur
divers this bresth holding fs ususlly the result
af a lack of understinding of the physics and phy
sfology of diving. BEreath holding may also come
About ag the result of panic. When panic oceurs,
it f» f{oetinctive to hold one's breath, Disannes
of the lunge mav produce pockets of air which do
not ampty on ascent or which cavae rastriceion of
the flow of air from aveas of the lunge., The dix-
gase may ba of racent origin, such &= rmaumenia,
or 1t mky ba one which aceurred earliar in life
and caused such pearmonent changss as scarring.

{3} Pressure changes in extremaly shallew depths
mnay be sufficient to cause air swbolism. Capes
have occurrad in depths ae shallow as 4 feest,
Alv embalism and itm relaced conditicons mest fre-
quently oceur in what im usually tarmed shallew-
witer diving. It has almo hecome & problem of
primery {mportance In the uae of self-conctained
brecthing apparatus.

(4) Air embolism and 1ts valated comdieiens
ar4 best prevented by obesarving tha folloring
procedurdas or tulen:

fu) Careful melection of persernel. Aa
in the prevention of decompression sickness, sach
candidate must be carefully evaluated, Thoge men
who shoew evidence of lung dissase or have a paEt
higtory of ssthme cust be corefully evaluated by
the medicel officer.

(b} Caraful obmervetion and evaluation of
wach man befors he makes any dive. Any evidence
of acute lung conditions must ha reporeed hy aach
diver to the wadicel officer, $olds, bronchitia,
enughing, pain in the chest, or the like should
be vepnrred to and then cavefully svaluated by the
madical nfficer prinr to & dive.
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{c) Proper, intensive training of evary diver
in tha ph¥aica and physiology involved In diving.
Bvary diver should be familiar with the sections of
thia manual concerming physicas, physiology, and
diving accidencs, Many casas of alr embolism have
secutred, mapecinlly among civilians, simply bgcause
Boyle's law and {ts application to diving hied never
been explained.

{d) Propar, intansive training of svery diver
frn the ume of any diving equipment ha may ba re-
quired to use. This requivememt 1s espacially im=-
rortant concarning tha uza of scuba, Training and
promer Indoctrination giva the individual confidence
which {s important during times of danget to insure
intelligence action will ba taken &nd pamic will not
rasult.

{a} HNevar hold your brodth during sscent from
A dive in which o breathing apparatus is being used.
Breaathe raguliarly during ascent. (A skindiver who
iz not using a bresthing spparatus vary rarely de-
velops 2ir ambolism, simply baciuse the volume of
alr in his lungs can never axcead that volume which
bt was able to hold while breathing at the surface).

() Exhale continucusly while making an ascant
from a diva {n which eir supply Failed. When air
supply fails or runs out, sn emergency ascent be-
comad necessary, Tha ideal method for making an
sTMargency ascent iw accomplishad by flonting to the
surface by maans of natural buoyancy, or by means
of assisted busyancy from a lifejacket, During an
azcent with no lifejackst, aitr in axhaled continually
gt such & rate that buoyaney {3 maintained, and che
exhalatinn 18 sufficient to prevent ovarexpansion of
tha lungs, "Fras ascent,” as this procsdure is
tarmed, im difficule for the untrained iedividual
gnd must navar be taught a2k facilicies which do ot
have the propet squipment snd parscroal to provida
surervision of ascents end trescmant of accidanta
thit may result. The pressnce of 2 recompression
cthambar in the immadiete viciniey is abaelutaly
necassary during any fres-ascent traliing or buoyant-
aacent tralning. Ascant sasisted by an sxtarnal
source of buoyance {termad bucysnt amcent} requirss
a alightly diffsvent technique than doss Eres agcsnt.
A Tully inflated 1ifelacket will cause & much mors
rapld ascent through the water. The racs of Ascent
may be &y much as 400 Feet per minute. with this
mathod, exhalation should seart bafore ascent bagina
and must be rapld and continuous in ordar to pravent
overexpanaion of the lungs, (It is oot within the
scops of this manual to give the details of thase
ancent methode, and it is not feasible bo attespt to
tedch such methods without ackual training in the
watsr undac propar conditions.)
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Waight Balt , IV-3&

"WEST-EAET" Stick, X=3

Wascarn Uniom Splice, V=10

Whistle, IV-33
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Weistwateh, IvV-35%
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