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 d
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p
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q
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b
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S
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p
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o
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D
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b
rin

g
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la
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m

o
st 
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fo

rm
a

tive
 new

s avail­
able 

to
 

the 
N

a
vy 

d
ivin

g
 

c
o

m
m

u
n

ity
. 

A
rticle

s 
are 

presented 
as 

in
fo

rm
a

tio
n

 
o

n
ly

, 
and 

sh
o

u
ld

 
n

o
t 

be 
co

n
stru

e
d

 
as 

re
g

u
la

tio
n

s, o
rd

e
rs, o

r d
ire

ctive
s. D

iscus· 
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o
r 

illu
stra

tio
n

s 
o

f 
co

m
m

e
rcia

l 
p

ro
d

u
cts d

o
 

n
o

t im
p

ly
 e

n
d

o
rse

m
e

n
t b

y 
the 

S
u

p
e

rviso
r 

o
f 

D
ivin

g
 

o
r 

the 
U

.S
. 

N
a

vy. 

R
equests 

fo
r 

d
istrib

u
tio

n
 

copies o
r fo

r 
changes 

in 
d

istrib
u

tio
n

 
sh

o
u

ld
 

be 
d

i· 
rected 

to
 

F
A

C
E

P
L

A
T
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, 

S
u

p
e

rviso
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o
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D
ivin
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N
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S
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C
o

m
m

a
n
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W
a
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in

g
to
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D
.C
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a
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n
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A
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T
IS

T
 

B
ill S
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F
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n
t co
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r p

h
o

to
 w

as ta
ke

n
 b

y M
r. jo

e
l 

T
eague, o

f th
e

 S
U

P
S

A
L

 V
 O

ffice
, d

u
rin

g
 

salvops o
ff N

aples, Ita
ly

. 
In

sid
e

 fro
n

t co
ve

r: V
a

rio
u

s scenes d
u

rin
g

 
S

E
A

 L
A

B
 re

u
n

io
n

/B
o

n
d

 re
tire

m
e

n
t.F

ro
m

 
u

p
p

e
r le

ft, clo
ckw

ise
: 

M
r. 

). M
cC

a
rth

y; 
M

r. W
. 

E
a

to
n

 (w
ith

 
key 

to
 S

E
A

L
A

B
 1 ); 

C
A

P
T

 
B

o
n

d
; 

a
n

d
 

M
r. 

G
. 

B
o

n
d

, 
Jr. 

C
e

n
te

r: 
C

A
P

T
 

B
o

n
d

. 
See 

page 
10. 
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W
A

R
N

IN
G

: 
In 

studies 
being 

con-
D

iving 
O

fficers 
course 

at 
the 

N
avy 

ducted 
for 

the 
Supervisor o

f Salvage 
School, 

D
iving 

and 
Salvage 

in 1972. 
by 

B
attelle 

M
em

orial 
Institute, it has 

been 
show

n 
that 

petroleum
 

product W
hile at N

M
 R

l, L
C

D
R

 A
dam

s becam
e 

vapors 
in 

tanks 
can 

be 
exploded 

by 
involved 

in 
diving 

during 
studies 

shooting 
studs, 

drilling, 
and/or 

by 
associated 

w
ith 

decom
pression 

table 
w

elding to the hull 
plates. T

herefore, 
evaluation 

procedures 
in 

preparation 
it 

is recom
m

ended that extrem
e cau-

for 
SE

A
L

A
B

 
Ill. 

T
he 

fundam
ental 

dynam
ic forces behind resolving m

any 
of the com

plex and perplexing training 
problem

s created by the rapid techno­
logical 

changes that have 
taken 

place 
in the diving N

avy." 

L
C

D
R

 
M

A
L

E
C

, 
R

N
, 

A
R

R
IV

E
S 

A
T

 
N

ED
U

 
tion 

be 
exercised 

w
hen 

conducting causes 
o

f decom
pression 

sickness be-
LC

D
R

 
Julian 

G
. 

M
alec, 

R
N

, 
has 

such tasks. T
o ensure safety, the afore-

cam
e his principal area of interest. H

e 
relieved 

C
D

R
 

B
ryan 

B
arrett 

as 
m

entioned 
operations should 

be 
per-

conceived 
the 

Shallow
 

H
abitat 

A
ir 

E
xchange O

fficer at the N
avy E

xperi­
form

ed 
on 

flooded 
tanks 

only. 
A

 D
iving 

(SH
A

D
) 

program
 

at 
N

SM
R

L
, 

m
ental 

D
iving 

U
nit, 

Panam
a 

C
ity, 

com
plete discussion w

ill appear in the 
during w

hich four m
anned dives w

ere 
Florida. 

future 
issue o

f F
aceplate. 

com
pleted 

(See FP, 
Sum

m
er 

1974). 
L

C
D

R
 M

alec joined the R
oyal N

avy in 
T

he 
program

 
has 

significantly 
ex-

1959 
as 

a C
adet 

at the 
R

oyal 
N

aval 
LT 

E
D

G
A

R
 

IS 
N

EW
 

SA
L

V
A

G
E

/ 
panded 

air 
diving 

lim
its 

and 
has 

C
ollege 

in 
D

artm
outh. H

is tours have 
M

A
T

E
R

IA
L

 
O

F
F

IC
E

R
 

provided 
additional 

evidence 
on 

the 
included 

serving 
as 

sub-lieutenant in 
L

 T 
J. 

K
enneth 

E
D

G
A

R
, 

U
SN

, 
has 

lim
its 

o
f 

oxygen 
toxicity 

in 
m

an. 
H

M
S A

R
K

 R
O

Y
A

L
 and as a lieutenant 

assum
ed the duties o

f Salvage/M
aterial 

L
C

D
R

 A
dam

s also w
as associated w

ith 
in 

the 
R

oyal 
N

aval 
E

ngineering 
O

fficer for C
om

m
ander Service Squad-

the 
N

avy's 
aseptic 

bone 
necrosis 

C
ollege. H

e becam
e a specialist in M

ine 
ron 

E
IG

H
T

, 
L

ittle 
C

reek, 
N

orfolk, 
survey 

in 
1972. 

W
arfare and C

learance D
iving in 1969, 

V
irginia. 

FA
C

E
PL

A
T

E
 

R
E

G
R

E
T

S 
T

O
 

N
O

T
E

: 
and 

since 
that tim

e has served as the 
L

 T E
D

G
A

R
 graduated from

 the U
.S. 

L
 T 

E
.V

. 
"D

eacon" 
D

ow
ney 

died 
on 

E
xecutive 

O
fficer 

in 
H

M
S 

IV
E

ST
O

N
 

N
aval 

A
cadem

y 
in 

1969 
and 

later 
D

ecem
ber 30, 1975. 

A
s a U

SN
 O

ffi-
(a m

inehunter) and as the N
avigating 

attended the N
aval School, D

iving and 
cer, his career included such duties as 

O
fficer in 

H
M

S 
E

U
R

Y
A

L
U

S. A
fter 2 

Salvage and M
assachusetts Institute of C

O
 of an A

T
S, 

D
iving O

fficer on sev-
years of duty as a saturation diver and 

T
echnology. 

B
efore 

reporting 
to

 
his 

eral 
A

SR
's 

(including 
PE

T
R

E
L

 
and 

W
atchkeeping 

O
fficer 

at 
the 

D
eep 

present duty station in July 197.5, LT 
FL

O
R

IK
A

N
), and a tour at the N

aval 
Tri~ls 

U
nit, 

A
lverstoke, 

L
C

D
R

 
M

alec 
E

D
G

A
R

 w
as assigned to N

orfolk N
aval 

S
tation 

at 
L

ong 
B

each, 
C

alifornia. 
joined 

the 
A

dm
iralty 

U
nderw

ater 
S

hipyard, 
P

ortsm
outh, V

irginia, as the 
C

W
02 R

O
A

N
 

R
E

T
IR

E
S

 A
T

 N
A

V
A

L
 

W
eapons 

E
stablishm

ent in Portland in 
D

iving and Salvage O
fficer. 

SC
H

O
O

L
, D

 &
 S 

1973. 

L
C

D
R

 A
D

A
M

S, M
SC

, U
SN

, R
E

T
IR

E
S 

FR
O

M
 

N
SM

R
L

, 
G

R
O

T
O

N
, 

C
O

N
N

. 
L

C
D

R
 G

eorge 
M

. A
dam

s, M
SC

, U
SN

, 
separated 

from
 

the 
N

avy 
on 

A
ugust 

21, 1975. D
uring his 9 years of active 

service, his duty stations included the 
N

aval 
M

edical 
R

esearch 
Institute 

(N
M

R
I), 

B
ethesda, 

M
aryland; 

N
orth 

T
exas S

tate U
niversity, D

enton, T
exas; 

and 
the 

N
aval 

Subm
arine 

M
edical 

R
esearch 

L
aboratory 

(N
SM

R
L

), G
ro­

ton, C
onnecticut. LC

D
R

 A
dam

s gradu­
ated 

from
 

the 
M

edical 
D

epartm
ent 

4 

C
W

02 T
hom

as M
. R

oan, U
SN

, retired 
from

 
the 

N
avy 

on 
S

eptem
ber 

30, 
197 5, during a special cerem

ony at the 
N

aval 
School, 

D
iving 

and 
Salvage, 

W
ashington, 

D
.C

. 
L

C
D

R
 

(C
D

R
 

Se­
lectee) A

nthony C
. E

sau, C
om

m
anding 

O
fficer 

of 
N

SD
S, 

presented 
C

W
02 

R
oan 

w
ith 

a 
L

etter o
f A

ppreciation 
for 

his 
service 

as 
A

ir 
D

ivision 
and 

Salvage 
D

ivision 
T

raining 
O

fficer 
at 

N
SD

S, 
the 

position 
from

 
w

hich 
he 

retired. 

D
uring 

his 
tour 

o
f duty 

at 
N

SD
S, 

C
W

02 R
oan proved to be "one of the 

D
E

E
P 

U
N

D
E

R
SE

A
 

PR
O

JE
C

T
 

SU
C

C
E

SSFU
L

 A
T

 U
. O

F PE
N

N
 

T
he 

experim
ental 

phases 
of a 

joint 
N

avy, 
university, and industry project 

have 
been 

com
pleted 

successfully 
at 

the 
U

niversity 
of 

Pennsylvania 
in 

Philadelphia. 
T

he 
project, 

w
hich 

included 
a 

15-day and a 21-day 
dive 

sequence 
to 

1 ,200 
and 

1 ,600 
feet, 

com
prised 

three 
areas 

of 
study: 

D
ecom

pression, 
physiological 

studies, 
and practical underw

ater w
ork dem

on­
strations. A

 full discussion of this pro­
ject w

ill 
appear 

in 
the 

next issue 
of 

F
aceplate. 



, 
L

C
D

R
 

L
E

M
O

Y
N

E
 

R
E

C
E

IV
E

S
 

L
C

D
R

 
N

U
Q

U
IS

T
, 

F
O

R
M

E
R

 X
O

 O
F

 
N

S
D

S
, R

E
T

IR
E

S
 

L
C

D
R

 
H

.S
. 

"B
u

d
" 

N
uquist, 

U
SN

, 
retired fro

m
 

th
e 

N
avy 

o
n

 
A

ugust 30, 
1

9
7

 5. 
L

C
D

 R
 

A
n

th
o

n
y

 
E

sau, 
C

om
­

m
anding O

fficer o
f th

e N
aval S

chool, 
D

iving an
d

 S
alvage, presented a L

etter 
o

f C
o

m
m

en
d

atio
n

 
to

 
L

C
D

R
 N

uquist 
for 

his 
effo

rts as 
E

xecutive O
fficer o

f 
N

SD
S from

 1
9

7
4

-1
9

7
5

. 

W
hile 

serving 
in 

this 
position, 

L
C

D
R

 
N

uquist w
as th

e d
irecto

r o
f a 74-m

an 
staff and 

over 
1

0
0

 stu
d

en
ts. 

H
e 

w
as 

also 
responsible 

for 
th

e 
m

anagem
ent 

o
f 

1
0

 
curricula 

and 
the 

associated 
instructor guides, tests, an

d
 qualifica­

tion 
standards 

dealing w
ith all 

facets 
o

f diving an
d

 salvage. L
C

D
R

 N
uquist's 

previous d
u

ty
 stations include T

raining 
O

fficer 
for 

th
e 

E
xplosive 

O
rdnance 

D
isposal/D

iving 
S

chool 
(1

9
7

1
-'7

3
}

, 
D

iving/E
O

D
 

E
xchange 

O
fficer 

w
ith 

the 
C

anadian 
A

rm
ed 

F
orces 

(1
9

6
8

-

W
IL

B
U

R
 

E
A

T
O

N
 

R
E

C
E

IV
E

S
 

1S
T

 
K

E
N

 C
O

N
D

A
 A

W
A

R
D

 
T

he U
.S. 

N
avy 

D
ivers A

ssociation pre­
sented 

its 
new

ly 
established 

K
en 

C
onda A

w
ard to

 M
r. W

ilbur H
. 

E
aton 

o
f the 

N
aval 

C
oastal S

ystem
s L

abora­
tory, P

anam
a C

ity
, F

lorida, during th
e 

association's 
sixth 

annual 
convention 

and 
sym

posium
 

held 
recently 

in 
S

an 
D

iego, C
alifornia. 

E
stablished 

by 
th

e 
U

.S
. 

N
avy 

D
ivers 

A
ssociation 

to 
recognize 

o
u

tstan
d

in
g

 
perform

ance 
an

d
 

achievem
ent am

o
n

g
 

divers, th
e aw

ard is a m
em

orial to
 M

r. 
K

en C
onda, w

h
o

 distinguished him
self 

as a diver from
 th

e tim
e he entered th

e 
N

avy in 1
9

5
4

 until his d
eath

 in a plane 
crash in 1

9
7

4
. 

M
r. 

E
ato

n
, a form

er 
U

.S
. 

N
avy 

diver 
w

ho 
has 

been 
a civilian 

em
ployee at 

N
C

SL
 

since 
1

9
7

1
, 

has 
d

em
o

n
strated

 
co

n
tin

u
ed

 
excellence 

in 
diving 

th
ro

u
g

h
o

u
t 

his 
m

ilitary 
and 

civilian 
service 

career. 
A

s either an instructor 
o

r participator, he has been instrum
en­

tal in the developm
ent o

f various types 
o

f 
breathing 

ap
p

aratu
s, 

the 
M

k 
2 

D
D

S, 
th

e 
N

avy's three o
p

en
 sea S

E
A

­
L

A
B

 
projects, explosive o

rd
n

an
ce dis­

posal, 
an

d
 

underw
ater 

photography. 
A

 
saturation 

diver 
since 

1
9

6
4

, 
M

r. 
'71 }, 

T
est 

an
d

 
E

valuation 
O

fficer 
at 

F
ato

n
 

w
as a team

 
m

em
ber w

ith 
K

en 

the 
N

avy 
E

O
D

 
F

acility 
(1

9
6

6
-'6

8
}

, 
C

onda 
in 

S
E

A
L

A
B

s II 
and 

Ill. H
e 

is 
and 

O
rd

n
an

ce 
an

d
 

D
iving 

O
fficer 

ab
o

ard
 

U
S

S
 

H
O

R
N

E
T

 
and 

U
SS 

B
E

N
N

IN
G

T
O

N
 (1

9
6

3
-'6

6
}

. 

currently 
assigned 

as 
D

iving 
E

quip­
m

en
t S

pecialist in 
N

C
S

L
's D

iving and 
S

alvage D
ep

artm
en

t. 

M
E

R
IT

O
R

IO
U

S
 S

E
R

V
IC

E
 M

E
D

A
L

 
T

he 
M

eritorious 
S

ervice 
M

edal w
as 

aw
arded to L

C
D

R
 (C

D
R

 S
electee) lrve 

C
. 

L
eM

oyne 
"fo

r 
o

u
tstan

d
in

g
 

m
eri­

to
rio

u
s service 

from
 

A
ugust 1

9
7

2
 to

 
A

ugust 
197 5

," 
w

hile 
serving 

as 
th

e 
S

pecial W
arfare O

fficer o
n

 th
e staff o

f 
the 

D
irector 

o
f 

O
cean 

E
ngineering, 

N
aval 

S
ea S

ystem
s C

o
m

m
an

d
. V

 A
D

M
 

Jam
es 

H
. 

D
oyle, Jr., D

eputy C
hief o

f 
N

aval 
O

perations 
(S

urface 
W

arfare), 
aw

arded 
L

C
D

R
 

L
eM

oyne 
th

e 
G

old 
S

tar 
in 

lieu 
o

f 
the 

S
econd 

A
w

ard 
during a special cerem

o
n

y
 at th

e pen­
tagon on O

cto
b

er 1, 1
9

7
5

. 
D

uring 
his 

to
u

r 
at 

N
A

 V
S

E
A

, 
L

C
D

R
 

L
eM

oyne's effo
rts co

n
trib

u
ted

 signifi­
cantly 

to
 

th
e 

increased 
m

aterial 
an

d
 

operational 
readiness 

o
f U

SN
 

special 
w

arfare 
forces. 

T
his 

included th
e ac­

celerated 
service 

approval 
o

f 
a 

new
 

fam
ily 

o
f 

sw
im

m
er 

delivery 
vehicles 

th
at 

w
ill 

provide 
co

m
b

at 
sw

im
m

ers 
w

ith a rapid and safe m
eans o

f under­
w

ater transit to and from
 an objective 

area. 
In 

addition 
to

 
increasing 

U
.S

. 
N

avy 
participation 

in 
Inform

ation 
E

xchange 
P

rogram
s 

w
ith 

foreign 
navies, 

his 
technical 

expertise 
an

d
 

operational capabilities in S
pecial W

ar­
fare 

o
p

eratio
n

s 
"led

 
to

 
th

e 
develop­

m
en

t o
f new

 tactics an
d

 enhanced the 
abilities o

f U
.S

. N
aval S

pecial W
arfare 

F
orces 

to
 

carry 
o

u
t 

their 
m

issions 
safely an

d
 efficien

tly
." 

L
C

D
R

 
L

eM
oyne 

is 
currently 

serving 
as S

pecial W
arfare 

A
ction 

O
fficer for 

O
P

N
A

 V
 at the P

entagon. 
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LCDR NAQ
UIN RETIRES 

R
A

D
M

 
P

acker pins aw
ard

 
on 

L
C

D
R

 N
aquin 

as 
C

A
P

T
 

H
enifin 

reads 
citatio

n
. 

In 
a 

special 
cerem

ony 
held 

o
n

 
A

u
g

u
st 

1
, 

1
9

7
5

, 
L

C
D

R
 

Jo
h

n
 

C
. 

N
aquin retired fro

m
 th

e U
.S

. N
avy. In 

addition 
to 

a 
letter 

o
f 

retirem
ent, 

L
C

D
R

 
N

aquin 
w

as 
aw

arded 
a 

N
avy 

C
o

m
m

en
d

atio
n

 M
edal fo

r his "m
erito

­
rious 

service" as 
H

ead o
f th

e D
iving, 

S
alvage, 

and 
S

ubm
ersible 

S
ystem

s 
B

ranch 
in 

th
e O

ffice o
f th

e C
hief o

f 
N

aval 
O

perations, 
th

e 
position 

fro
m

 
w

hich 
he retired. F

ollow
ing the intra-

A
fter a 35-year F

ederal career w
ith 

th
e 

U
.S

. 
N

avy, 
M

r. 
R

ichard 
A

. 
M

urdoch 
retired 

o
n

 
Ju

n
e 

30, 
1

9
7

 5, 
fro

m
 

his position as H
ead E

ngineer in 
th

e O
ffice o

f th
e 

D
irector 

o
f O

cean 

d
u

cto
ry

 
rem

arks 
o

f 
L

C
D

R
 

(C
D

R
 

S
electee} A

n
th

o
n

y
 E

sau, C
o

m
m

an
d

in
g

 
O

fficer 
o

f 
the 

N
aval 

S
chool, 

D
iving 

and S
alvage (w

here th
e cerem

o
n

y
 to

o
k

 
place), 

th
e 

aw
ard 

presentations 
w

ere 
m

ade 
by 

R
A

D
M

 
S

.H
. P

acker, o
n

 th
e 

Jo
in

t C
hiefs o

f S
taff, an

d
 C

A
P

T
 E

.E
. 

H
enifin, P

rogram
 D

irector o
f th

e D
eep 

S
ubm

ergence S
ystem

s D
ivision. 

In 
his 

rem
arks, 

L
C

D
R

 
N

aquin 
stated 

th
at 

th
e 

N
avy 

is 
"o

n
 

the 

threshold 
o

f 
th

e 
m

o
st 

exciting 
2

0
 

years 
in 

diving." 
H

e 
em

phasized 
new

 
diving eq

u
ip

m
en

t as o
n

e elem
en

t th
at 

w
ill result in a m

ore professional diver. 
H

e also p
o

in
ted

 o
u

t th
e cu

rren
t review

 
in 

progress o
n

 diver pay rates and th
e 

study 
under w

ay to bring ab
o

u
t m

ore 
efficient diving personnel assignm

ents 
as additional factors to

w
ard

 im
proving 

career 
co

n
d

itio
n

s for th
e 

N
avy 

diver. 
L

C
D

R
 N

aquin 
has received num

er­
o

u
s aw

ards during his career, including 
the 

L
egion 

o
f M

erit in 
1

9
7

4
, for his 

"ex
cep

tio
n

ally
 m

eritorious co
n

d
u

ct in 
the 

perform
ance 

o
f 

o
u

tstan
d

in
g

 
ser­

vice" 
as 

th
e 

U
SN

 
D

iving 
E

xchange 
O

fficer 
to 

th
e 

R
N

 
from

 
1

9
7

0
-1

9
7

3
. 

L
C

D
R

 
N

aquin's 
previous 

d
u

ties 
include 

A
ssistant O

fficer-in-C
harge o

f 
th

e 
N

avy 
E

xperim
ental 

D
iving 

U
nit, 

O
fficer-in-C

harge o
f H

arbor C
learance 

U
nit 

O
ne, 

an
d

 
a 

to
u

r 
at 

th
e 

S
hip 

R
epair 

F
acility 

in 
G

u
am

. H
e 

has also 
served aboard th

e ships U
SS L

IN
D

E
N

-
W

A
L

D
 

(L
S

D
-6}, 

U
SS 

T
R

IN
G

A
 

(A
S

R
-16}, 

U
SS 

W
IN

D
L

A
S

S
 

(A
R

S
D

-4}, 
U

SS 
B

R
IA

R
E

U
S

 
(A

R
-2), 

and U
SS M

IS
S

IS
S

IP
P

I (E
A

G
-128). i 

ological, and chem
ical w

arfare attacks: 
and 

he personally 
participated in 

th
e 

evaluation 
o

f 
these 

system
s on ships 

during 
th

e 
1

9
5

4
 

E
niw

etok 
ato

m
ic 

tests. O
th

er effo
rts o

f M
r. 

M
u

rd
o

ch
's 

E
ngineering, 

N
aval 

S
ea 

C
A

P
T

 
j.H

. 
B

oyd, 
le

ft, 
co

n
g

ra
tu

la
te

s 
M

u
rd

o
ch

. 

M
r. 

included fog foam
 system

s for aircraft 

C
o

m
m

an
d

. 
D

uring 
his 

career, 
M

r. 
M

urdoch 
received 

letters 
o

f 
appreciation 

an
d

 
co

m
m

en
d

atio
n

 in addition to the N
avy 

M
eritorious C

ivilian S
ervice A

w
ard. H

e 
w

as 
also 

aw
arded 

th
e 

N
avy 

S
uperior 

C
ivilian 

S
ervice A

w
ard 

in 
recognition 

o
f his 

significant co
n

trib
u

tio
n

s to
 th

e 
d

ev
elo

p
m

en
t 

o
f 

im
proved 

dam
age 

co
n

tro
l features o

n
 

co
m

b
atan

t ships, 
ship an

d
 personnel p

ro
tectio

n
 system

s, 
and 

advances 
jn 

the 
N

avy's 
diving 

ability. 

6 

T
h

e 
presentation 

o
f 

th
e 

S
uperior 

C
ivilian 

S
ervice 

A
 w

ard 
w

as based o
n

 
his 

role 
in 

num
erous 

N
avy 

program
s 

and efforts. A
t th

e o
u

tb
reak

 o
f W

orld 
W

ar 
II, 

he w
as assigned responsibility 

for accelerating th
e d

ev
elo

p
m

en
t o

f an 
im

proved oxygen breathing apparatus. 

H
e 

w
as 

also 
responsible 

fo
r 

de­
veloping 

shipboard 
w

ashdow
n 

and 
personnel 

d
eco

n
tam

in
atio

n
 

stations 
for p

ro
tectio

n
 against atom

ic, bacteri-

carriers and 
their 

later conversion 
to

 
"d

ry
 ty

p
e," sim

ulated flight decks for 
training at 

N
avy 

firefighting 
schools, 

th
e 

technical 
aspects o

f th
e 

M
onsen 

lung, and th
e specifications and initial 

p
ro

cu
rem

en
t o

f th
e 

"S
tein

k
e 

H
o

o
d

" 
used 

for 
subm

arine 
escape. 

F
u

rth
er, 

M
r. 

M
urdoch w

as technically responsi­
ble fo

r th
e estab

lish
m

en
t an

d
 adm

inis­
tratio

n
 for th

e C
hief o

f N
aval O

pera­
tions 

o
f 

a 
m

aterial 
certification 

program
 for life critical elem

ents o
f all 

diving eq
u

ip
m

en
t. 

i 



A
 

sm
all 

inform
ation 

center 
w

as 
established 

in 
F

ebruary 
1968, 

at 
B

attelle's 
C

olum
bus 

L
aboratories, 

C
olum

bus, 
O

hio, 
to

 
provide 

B
attelle 

staff 
m

em
bers 

w
orking on N

avy-sponsored diving projects w
ith needed 

inform
ation. 

S
ince th

at tim
e, th

e operation 
has grow

n 
into th

e D
iver 

E
quipm

ent 
Inform

ation C
enter (D

E
IC

), 
sponsored by S

U
P

D
IV

E
 w

ith th
e objective o

f providing 
the 

diving 
co

m
m

u
n

ity
 

w
ith 

rapid 
access 

to
 

pertinent 
literature. T

he inform
ation center is o

f special interest to 
N

avy 
diving activities, since it provides useful 

inform
a­

tion on a broad spectrum
 o

f diving topics. T
he C

enter 
now

 has a d
ata base o

f m
ore than 14,000 docum

ents, 
including 

journal 
articles, 

books, 
m

anuals, 
patents, 

conference papers, engineering draw
ings, specifications, 

standards, and 
brochures. T

he C
enter m

aintains a sm
all 

library o
f p

ertin
en

t reference books, subscribes to
 m

ore 
than 

50 
journals, 

and 
also 

has 
access 

to
 

the 
o

th
er 

com
ponents o

f the B
attelle library system

. 
T

h
e 

original 
scope 

o
f 

D
E

IC
 

w
as 

lim
ited 

to 
inform

ation 
on 

diving equipm
ent. T

he center includes 
inform

ation on 
SC

U
B

A
 and hookah equipm

ent, m
asks, 

suits, C
0

2 
scrubbers, regulators, tanks, breathing gases, 

pow
er 

tools, 
instrum

ents, 
diver 

perform
ance, 

P
T

C
's, 

cham
bers, habitats, subm

ersibles, S
D

V
's, and com

m
uni­

cation 
equipm

ent. 
H

ow
ever, 

th
e 

scope 
is 

being 
broadened and refined continually to

 m
eet the grow

ing 
needs 

o
f 

th
e 

diving 
co

m
m

u
n

ity
. 

S
pecial 

atten
tio

n
 

is 
currently 

being 
given 

to
 

diving 
eq

u
ip

m
en

t 
and 

techniques 
applicable 

to
 

the 
offshore 

industry. 
In 

addition, th
e scope o

f th
e C

enter has been expanded to
 

include 
salvage 

an
d

 
ocean 

engineering, 
especially 

th
e 

application 
o

f 
divers 

and 
diving 

techniques 
to

 
these 

areas. 

T
he 

d
o

cu
m

en
ts 

contained 
in 

D
E

IC
 

have 
been 

abstracted; and th
e C

enter's files can be searched by clue 
w

ord, 
au

th
o

r, 
o

r 
organization. 

S
ince 

its 
origin, 

the 
C

enter's services 
have 

increased greatly. 
T

hese services 
include 

retrospective 
searches, 

preparation 
o

f bibliog­
raphies, state-of-the-art studies, and location o

f specific 
docum

ents. 
T

he 
C

enter 
also 

provides 
an 

inter-library 
loan service to

 N
aval 

organizations. A
 m

onthly current 
aw

areness 
service 

is 
provided 

to
 

N
aval 

organizations 
upon request and to

 the general public qn a subscription 
basis through th

e U
ndersea M

edical S
ociety. 

T
he C

enter's services are available w
ith

o
u

t charge to
 

the B
attelle staff, the O

ffice o
f th

e S
upervisor o

f D
iving, 

and outside requestors w
ith the approval o

f S
U

P
D

JV
E

. 
E

xtensive 
tasks 

involving 
the expenditure o

f consider­
able tim

e an
d

 effo
rt o

r tasks th
at require actual technical 

analysis can be arranged on a co
n

tract basis. T
he C

enter 
prepares a 

m
onthly 

accession 
list, 

and 
a thesaurus o

f 
term

s 
included 

in 
the 

clue 
w

ord 
files 

o
f 

D
E

IC
 

is 
m

aintained 
and 

updated 
annually. 

A
 

rapport 
is 

m
aintained 

w
ith 

o
th

er sources o
f inform

ation 
in 

th
e 

diving field 
so 

requestors w
hose subject area is outside 

th
e scope o

f D
E

IC
 can be referred to

 the proper source 
o

f inform
ation for their particular need. 

R
equests 

for 
inform

ation 
from

 
D

E
IC

 
m

ay 
be 

addressed 
to

: 
D

iver 
E

quipm
ent 

Inform
ation 

C
enter, 

B
attelle 

C
olum

bus 
L

aboratories, 
505 

K
ing 

A
venue, 

C
olum

bus, O
hio 43201. 
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propel-.-­
veve 

8 

chors 
CE1 

E
ighteen 

propellant actuated anchors w
ere fired sue-I 

cessfully into coral seafloor at the U
.S. N

aval C
om

m
uni­

cations 
S

tation 
at 

D
iego 

G
arcia, 

Indian 
O

cean, 
to 

establish tw
o large m

ooring system
s for tankers w

eighing 
from

 
38,000 to 54,000 D

W
T (D

ead W
eight T

on). T
his 

m
arked the first tim

e th
at such anchors have been used 



T
he N

avy's C
ivil 

E
ngineering L

aboratory (C
E

L
), P

ort 
H

uenem
e, 

C
alifornia, 

designed 
and 

developed 
th

e 
1 00K

x1 O
O

K
 anchor (nom

inal long-term
 holding capacity 

in 
kips, 

one kip equals 1
,0

0
0

 pounds). A
fter em

place­
m

ent, each anchor w
as proof tested to 100,000-120,000 

pounds in 
direct uplift. 

A
 few

 select anchors also w
ere 

p
ro

o
f tested in excess o

f 1
5

0
,0

0
0

 pounds. 

T
he 

propellant anchor 
system

 
w

as 
used 

after 
con­

ventional anchors failed to
 provide adequate m

ooring for 
tankers. C

onventional anchors could n
o

t em
bed properly 

and 
perform

 as designed 
in coral 

seafloor; they w
ould 

frequently drag and had to
 be reset periodically. 

C
E

L
 

P
roject 

E
ngineers 

D
.G

. 
T

rue 
and 

R
.J. 

T
aylor 

served 
as 

technical 
representatives 

during 
the 

D
iego 

G
arcia operation, in w

hich 1
8

 anchors w
ere installed in 8 

days. E
ach anchor, a plate-like projectile, w

eighed up to
 

1
,7

0
0

 pounds; and each w
as fired into th

e coral seafloor 
to

 
depths 

varying 
from

 
2

6
 

to
 

35 
feet. 

A
nchor 

sizes 
varied from

 2 I /2
 feet by 5 feet long to

 3 I /2
 feet by 7 

feet long. 
T

he operation also involved the construction 
o

f tw
o 

four-point 
spread 

m
oorings; tw

o
 anchors \;V

ere 
em

placed at each m
ooring point w

ith the load equalized 
betw

een 
each 

anchor 
to

 
provide 

redundancy. 
U

nder­
w

ater C
onstruction T

eam
 O

ne provided the m
an-pow

er 
for installing th

e anchors and building th
e m

oorings. 

A
n unusual m

ethod o
f anchor em

placem
ent w

as suc­
cessfully used w

ith no m
ajor problem

s during the opera­
tion. C

rew
s w

orked o
ff tw

o
 Y

C
 barges; one w

as used to 
fire th

e anchors, and th
e o

th
er one recovered th

e piston 
and 

test-pulled 
the anchor. A

n 
L

C
M

-8 boat guided th
e 

barge 
carrying 

the 
anchor, 

w
hich 

w
as 

assem
bled 

and 
hanging 

by 
crane 

o
ff th

e 
bow

. 
W

hen 
over an an

ch
o

r 
point m

arked by a surface buoy, the crane rapidly low
­

ered the anchor to
 the seafloor (w

ithin 5 seconds). T
he 

projectile w
as 

im
m

ediately fired into the coral seafloor 
on com

m
and from

 th
e control barge. O

nce the first an­
chor p

o
in

t w
as established, th

e barge w
as m

oored; thus, 
the 

second 
anchor 

could 
be 

installed 
easily. 

T
h

e 
equalizer, sh

o
rt length o

f chain, and the m
ooring buoy 

w
ere then attached. T

his operation, w
hich to

o
k

 place in 
w

ater 
d

ep
th

s 
ranging from

 
5

0
 to

 8
0

 feet, 
w

as accom
­

plished four tim
es for each m

ooring site. O
f particular 

significance is-that one four-point spread m
ooring, using 

the 
propellant anchor, 

required 
less chain and fittings 

than needed for one conventional anchor m
ooring leg. 

T
he 

O
cean 

E
ngineering 

O
ffice 

of 
the 

C
hesapeake 

D
ivision 

o
f th

e N
aval 

F
acilities 

E
ngineering C

om
m

and 
(N

A
V

F
 A

C
) 

m
ade 

the 
arrangem

ents for using th
e pro­

pellant actu
ated

 anchor in these m
oorings. 

T
he system

 consists o
f a large bottom

-sitting launch 
vehicle, 

an 
anchor 

projectile 
and 

associated 
load 

line, 
connectors, 

and 
firing 

control 
devices. 

T
he 

total 
system

 
w

eighs 
approxim

ately 
1

5
,0

0
0

 
pounds 

in 
air. 

T
his includes the w

eight o
f the launch 

vehicle, 
w

hich w
eighs 1

2
,0

0
0

 pounds itself. T
he anchor 

projectile, 
firing 

piston, 
lines, and 

m
iscellaneous sm

all 
item

s com
prise th

e rem
aining 3,000 pounds. T

he system
 

is 
designed 

to operate in 
20 to 500 feet o

f w
ater, al­

though 
the range 

could 
be extended considerably w

ith 
m

inim
al 

m
odification. 

In 
addition, 

the 
launch vehicle 

could 
be 

reconfigured along the lines o
f th

e C
E

L
 20K

 
propellant anchor to

 provide deep w
ater touchdow

n fir­
ing capability. 

In standard operations, 12 to 16 pounds o
f sm

okeless 
propellant are used, producing a peak gun barrel pressure 
o

f up to
 3

5
,0

0
0

 psi and a peak launching force o
f up to

 
2.8 m

illion pounds. T
his causes the projectile and piston 

(w
eighing 

1 ,5
0

0
 

to
 

2,000 
pounds) 

to
 

be 
accelerated 

dow
nw

ard, sustaining a peak acceleration o
f 1 ,800 G

's 
and achieving a 

m
axim

um
 velocity o

f 350-450 feet per 
second. 

B
efore 

an 
anchor 

im
plantm

ent, 
the 

system
 

is 
pre­

pared 
by 

m
uzzle-loading and 

securing th
e firing piston 

and anchor projectile, flaking the anchor load line and 
piston 

retrieval 
lines 

on th
e base o

f the launch vehicle 
for 

rapid 
payout, 

breech-loading 
the 

propellant, 
and 

securing the safe-and-arm
 device in the breech. 

T
he system

 
is then raised o

ff the w
orkboat deck by 

crane and low
ered to

 the seafloor, either by crane or by 
a separate low

ering line 
if desired in deep w

ater. W
hen 

proper positioning on the seafloor is verified, the system
 

is fired and the projectile is driven into th
e seafloor. T

h
e 

launch 
vehicle, 

piston, and safe-and-arm
 device are re­

trieved for reuse. 

T
his 

anchor 
is 

th
e 

cu
rren

t version 
o

f a 
large 

pro­
pellant anchor developed by C

E
L

 under co
n

tract for th
e 

N
aval S

ea S
ystem

s C
om

m
and (N

A
V

S
E

A
). E

arly develop­
m

ent 
yielded 

an 
anchor 

capable 
o

f 
holding 

up 
to 

1
5

0
,0

0
0

 
pounds 

in 
coral, 

b
u

t only 50,000 pounds in 
unconsolidated sedim

ents. 
A

dditional 
w

ork at C
E

L
 led 

to
 the developm

ent o
f a less costly launch vehicle th

at 
w

as easier to
 transport and deploy than the early ver­

sion. 
A

lso 
during th

at tim
e, a larger version o

f the suc­
cessful 

C
E

L
 20K

 sedim
ent projectile had been adapted 

to
 

th
e 

1 O
O

K
 

anchor. W
ith 

this ty
p

e o
f projectile, th

e 
anchor w

as tested last year in a silt seafloor to m
ore than 

230,000 pounds w
hen the m

ain load line failed w
ith

o
u

t 
dislodging the anchor fluke. 

T
he entire anchor system

 
installed 

in 
the lagoon 

at 
D

iego G
arcia is cathodically protected. A

brasion is n
o

t 
deem

ed a problem
 since coral is considered softer th

an
 

the 
steel 

and 
w

ire 
rope 

attached 
to

 
the 

anchor. 
T

h
e 

system
 should exceed its expected life o

f 5 years. 
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1
0

 

O
n

e d
o

esn
't acquire the nicknam

es 
"P

ap
a T

o
p

sid
e" and 

"F
ath

er o
f S

atu­
ration D

iving" easily. C
A

P
T

 G
eorge F. 

B
ond, M

C
, 

U
S

N
, earned th

em
 for his 

o
u

tstan
d

in
g

 
co

n
trib

u
tio

n
s in 

develop­
ing, 

testing, 
and 

proving the 
co

n
cep

t 
o

f 
satu

ratio
n

 
diving. 

D
uring 

his 
21-

year N
aval career, D

r. B
ond becam

e an 
internationally 

know
n 

au
th

o
rity

 
o

n
 

the 
m

edical/ physical 
aspects 

o
f deep 

ocean 
diving and 

prolonged ex
p

o
su

re 
to

 pressure. 
W

hen 
D

r. 
B

ond retired fro
m

 
m

ili­
tary 

service 
o

n
 

D
ecem

ber 
1, 

1
9

7
5

, 
m

any 
o

f his 
friends 

an
d

 
form

er col­
leagues cam

e from
 cities as far aw

ay as 
S

ingapore to
 pay him

 tribute. In addi­
tion 

to
 

the 
cu

sto
m

ary
 

official 
cere­

m
o

n
y

, 
w

hich 
w

as 
co

n
d

u
cted

 
at 

th
e 

N
aval 

C
oastal 

S
ystem

s L
ab

o
rato

ry
 in 

P
anam

a C
ity, 

F
lorida, 

a reunion 
w

as 
held 

for 
all 

participants o
f th

e S
E

A
­

L
A

B
 P

rogram
, in 

w
hich D

r. 
B

ond had 
served 

as 
S

enior 
M

edical 
O

fficer and 
P

rincipal 
Investigator. 

T
h

e 
highpoint 

o
f th

e reunion activities w
as the testi­

m
onial 

dinner 
given 

in 
D

r. 
B

ond's 
h

o
n

o
r o

n
 N

ovem
ber 30, during w

hich 
several 

speakers highlighted 
his career 

u
p

 
through S

E
A

L
A

B
. 

M
r. 

B
ob 

B
arth 

w
as th

e 
m

aster o
f cerem

onies fo
r the 

occasion; 
included 

in 
the 

line-up 
o

f 
speakers w

ere C
A

P
T

 T
ex

 B
rew

er, M
r. 

A
rt 

B
achrach, 

M
r. 

B
ob 

S
heats, 

M
r. 

W
ilbur 

E
aton, 

C
A

P
T

 
W

alt 
M

azzone, 
C

A
P

T
 

M
arty 

K
repp, 

M
r. 

B
ob 

C
ro

ft, 
a
n

d
 

M
r. 

G
eorge 

B
ond, 

j r. 
S

co
tt 

C
arp

en
ter, 

form
er 

N
A

S
A

 
astro

n
au

t 
and 

m
em

ber 
o

f the 
S

E
A

L
A

B
 

diving 
team

, 
also 

participated 
in 

the 
post­

dinner 
festivities. 

H
e 

n
o

ted
 

th
at 

th
e 

greatest group 
o

f unsung 
heroes w

as 
N

avy 
divers and em

phasized th
at the 

b
est p

art o
f his career w

as being a par­
ticip

an
t in this group. P

resentations o
f 

v
a
rio

u
s 

so
rts 

ab
o

u
n

d
ed

, 
including 

plaques fro
m

 
S

U
P

S
A

L
V

, 
N

E
D

U
, th

e 
S

E
A

L
A

B
 group, an

d
 N

S
M

R
L

,an
d

 
the 

key 
to

 
the 

h
ab

itat 
o

f 
S

E
A

L
A

B
 

1. 
F

riends fro
m

 d
istan

t places w
ho could 

n
o

t atten
d

 sen
t letters and telegram

s, 
m

an
y

 
o

f w
hich 

w
ere read during the 

cerem
o

n
y

. 



T
h

e official 
N

C
SL

 retirem
en

t cere-
rew

arded 
b

y
 

having 
ex

trem
ely

 
good 

m
ony 

on 
D

ecem
ber 1 concluded the 

d
u

ty
 

stations, 
em

phasizing 
th

e 
p

o
in

t 
3

-d
ay

 
gathering. 

A
s 

is 
custom

ary, 
th

at 
the 

one 
prim

ary 
elem

en
t 

th
at 

C
A

P
T

 B
ond first co

n
d

u
cted

 a person-
m

akes 
a 

d
u

ty
 

statio
n

 
"g

o
o

d
" 

is 
th

e 
nel 

inspection. 
C

A
P

T
 

R
.T

. 
Q

uinn, 
people 

(b
o

th
 

m
ilitary 

and 
civilian) 

C
o

m
m

an
d

in
g

 O
fficer o

f N
C

S
L

, began 
w

ith 
w

h
o

m
 one w

orks. A
fter reading 

the 
proceedings 

and 
introduced 

M
r. 

his 
retirem

en
t 

orders, 
D

r. 
B

ond 
w

as 
D

enzil 
P

auli 
o

f 
the 

O
ffice 

o
f N

aval 
"
p

ip
e
d

 
a
sh

o
re

,"
 

co
n

clu
d

in
g

 
the 

R
esearch, 

w
ho presented a citation to 

cerem
ony. 

D
r. 

B
ond from

 O
N

 R
 for his o

u
tstan

d
-

G
eorge 

B
ond received his B

achelor 
ing 

co
n

trib
u

tio
n

s 
in 

diving 
research. 

o
f 

A
rts 

and 
M

aster 
o

f A
rts 

degrees 
M

r. 
A

rt 
B

achrach, 
from

 
the 

N
aval 

from
 the U

niversity o
f F

lorida and his 
M

ed
ical 

R
esearch 

Institute, 
repre-

D
egree in 

M
edicine an

d
 M

aster o
f S

ur­
sented 

th
e 

U
ndersea 

M
edical S

ociety 
gery fro

m
 th

e M
cG

ill U
niversity S

chool 
and 

an
n

o
u

n
ced

 
th

at 
th

at 
organiza~ o

f 
M

edicine. 
A

fter 
interning 

at 
the 

tion's highest aw
ard had been aw

arded 
C

h
arlo

tte, 
N

orth 
C

arolina, 
M

em
orial 

to
 

D
r. 

B
ond. C

A
P

T
 Q

uinn th
en

 
read 

H
ospital, he established a rural general 

various 
m

essages 
sent 

from
 

several 
practice 

in 
B

at C
ave, 

N
orth C

arolina, 
N

aval offices, and presented D
r. 

B
ond 

w
here 

he 
w

as 
the only 

physician for 
w

ith 
a 

C
ertificate 

o
f M

erit from
 

the 
6

,0
0

0
 

people 
in 

a 
400-square-m

ile 
S

urgeon 
G

eneral 
o

f 
the 

N
avy, 

an 
m

o
u

n
tain

o
u

s 
area. 

W
hile 

there, 
he 

N
C

SL
 

plaque, 
and 

a 
C

ertificate 
o

f established 
an

d
 

directed 
the 

V
alley 

R
etirem

ent. 
In 

his 
brief 

closing 
re-

C
linic 

an
d

 
H

ospital, 
the first 

m
edical 

m
arks, 

D
r. 

B
ond n

o
ted

 
th

at through-
facility 

available to
 m

any o
f th

e local 
o

u
t 

his 
21-year 

career, 
he 

had 
been 

residents. 

D
r. B

ond entered the N
avy in 1

9
5

3
. 

H
e soon qualified as a diving and sub­

m
arine 

m
edical 

officer, 
and 

subse­
q

u
en

tly
 

served 
as 

S
q

u
ad

ro
n

 
M

edical 
O

fficer and as O
fficer-in-C

harge o
f th

e 
N

aval M
edical 

R
esearch L

aboratory in 
N

ew
 

L
ondon, 

C
o

n
n

ecticu
t. 

In 
1

9
5

7
, 

he created the G
enesis I project, w

hich 
studied the effects o

f prolonged pres­
sure 

o
n

 
hum

ans. 
T

h
e 

success 
o

f th
e 

effo
rts in 

this program
, w

hich b
ro

u
g

h
t 

D
r. 

B
ond the recognition o

f the S
ecre­

tary 
o

f 
the 

N
avy, 

proved 
th

at 
m

an 
could 

be 
subjected 

to
 

pressure 
in 

ex
p

erim
en

tal 
gases 

over 
prolonged 

periods safely. 
It also resulted in 

th
e 

establishm
ent 

o
f 

the 
M

an-in-the-S
ea 

P
rogram

 
in 

1
9

6
4

 as 
p

art o
f the D

eep 
S

ubm
ergence S

ystem
s P

roject. D
uring 

su
b

seq
u

en
t years, 

D
r. 

B
ond served as 

the A
dm

inistrator an
d

 P
rincipal 

Inves­
tigator o

f th
e M

an-in-the-S
ea P

rogram
 

in 
addition 

to
 

his 
S

E
A

L
A

B
 

duties. 
D

uring 
his d

u
ty

 
w

ith th
e 

M
an-in-the­

S
ea 

P
rogram

, 
D

r. 
B

ond provided 
the 

11 



guidance 
under 

w
hich 

divers success-
terns C

enter in Panam
a C

ity, of w
hich 

fully reached a depth of 1,025 feet in 
one of the first courses offered w

as the 
a w

et cham
ber, the first deeper than "S

cientist 
in 

the 
S

ea" 
Program

. 
H

e 
1,000 feet. 

brought together the necessary talents 

f 
and 

funds 
to 

establish 
this 

1 0-w
eek 

In 
the 

field 
o 

subm
arine 

rescue 
. 

. 
. 

' graduate oceanographic course, w
h1ch 

D
r. 

B
ond and h1s 

team
 w

ere the first . 
d · · 

tl 
b 

th 
u · 

· 
1s sponsore 

JO
in

 
y 

y 
e 

n1vers1ty 
to

 
d

em
o

n
strate 

the 
feasibility 

of S 
f 

Fl 
"d 

h 
N

 
· 

1 
y

stem
 

o 
on 

a, 
t e 

at1ona 
escape by free 

ascent from
 a disabled 0 

. 
d A

t 
h 

· 
A

d 
· 

· 
. 

ceam
c an 

m
osp 

enc 
m

m
lstra-

subm
anne at depths greater than 300 

. 
(N

O
A

A
) 

d 
h 

N
 

1 c 
1 

. 
t1on 

, an 
t e 

ava 
oasta 

feet. D
r. B

ond has long been an expert S 
L

 b 
. 

. 
ystem

s 
a oratory. 

d1ver, 
and 

tested 
m

any 
of 

h1s 
new

 
theories him

self. 
A

t a tim
e w

hen 130 
D

r. 
B

ond 
has 

been 
honored 

by 
feet 

w
as 

the 
deepest previous 

depth 
m

any organizations, both m
ilitary and 

for 
a free 

ascent and w
as considered 

civilian. In addition to the S
ecretary of 

the 
m

axim
um

 
safe 

depth, 
D

r. 
B

ond 
the 

N
avy 

C
om

m
endation M

edal 
w

ith 
and C

yril T
uckfield com

pleted a buoy-
P

endant, 
D

r. 
B

ond received a L
egion 

ant ascent (w
ith no breathing appara-

o
f 

M
erit 

(third 
highest 

peacetim
e 

tus) from
 a subm

arine dow
ned in 322 aw

ard) for his efforts in G
enesis I, and 

feet of w
ater. D

r. B
ond is responsible 

G
old S

tars in lieu of second and third 
for 

the early use and adoption of the 
aw

ards of the 
L

egion of M
erit for his 

co
n

tin
u

o
u

s 
ascen

t 
decom

pression 
w

ork in the SE
A

L
A

B
 Program

. H
e w

as 
schedules 

and 
the 

use 
of no decom

-
also honored in 1971 

w
ith the U

nder­
pression 

excursion 
dives 

from
 

ocean 
sea 

M
edical 

S
ociety's 

A
lbert 

R. 
floor habitats. 

B
ehnke, 

Jr. 
A

w
ard, 

w
hich 

w
as estab-

1 ish ed 
to

 
reco

g
n

ize 
outstanding 

D
r. 

B
ond 

w
as also involved 

in 
the 

achievem
ents in the science of m

anned 
developm

ent 
o

f 
the 

U
niversity 

Sys-
undersea activities. 

D
r. 

B
ond 

served as N
C

SL
's Special 

A
ssistant 

for 
D

iving 
M

edicine 
from

 
A

ugust 1970 until his retirem
ent. D

ur­
ing this period, he w

as also the M
edical 

A
dvisor for N

E
D

U
's O

cean S
im

ulation 
Facility, 

w
hich 

tests 
m

an and equip­
m

ent 
to 

sim
ulated 

ocean 
depths 

of 
2,250 

feet. 
H

is 
last 

assignm
ent 

in 
uniform

 w
as as S

enior Project M
edical 

A
dvisor 

for 
a 

joint 
U

nited 
S

tates, 
G

erm
an, 

and 
Polish 

undersea project 
called 

"H
elgoland." 

S
ponsored 

by 
N

O
A

A
, 

the experim
ent w

as a satura­
tion 

diving 
fisheries 

study 
using 

a 
G

erm
an 

underw
ater 

habitat 
(nam

ed 
H

elgoland) 
that 

w
as 

m
oored 

at 
a 

1 00-foot-depth on the bottom
 o

f the 
G

ulf of M
aine, 8Y:.l m

iles off R
ockport, 

M
assachusetts. 

D
r. B

ond's m
ost recent research has 

been in the field of m
ixed inert breath­

ing gases that are designed to decrease 
decom

pression tim
es for shallow

 w
ater 

operations. 
H

aving 
dem

onstrated 
the 

feasibility o
f this project, he plans to 

continue to serve the N
avy as a con­

sultant in its developm
ent. 

i 

P
hoto 

left show
s C

A
P

T
 B

ond receiving 
gift from

 C
A

P
T

 K
repp at S

E
A

L
A

B
 din­

ner. 
C

A
P

T
 B

rew
er is show

n low
er right. 

P
hoto 

below
 

left 
show

s 
C

A
P

T
 

Q
uinn 

congratulating C
A

P
T

 B
ond at cerem

ony. 
P

hoto below
 show

s M
r. 

B
arth 

(left) 
in­

troducing M
r. S

heats at S
E

A
 L

A
B

 dinner. 
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ld 
al 
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al 
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ol 
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• 
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le 
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1

0
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W
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M
r. N

o
rm

a
n

 E
stabro

o
k, N

a
va

l U
ndersea C

e
n

te
r 

M
r. H

ow
ard E

. W
h

eeler, N
ovo/ U

nder..eo C
et•ter 

M
r 

D
ale U

hler, O
ffice

 o
f th

e
 S

u
p

e
rvi5

o
r o

f 5ol~tage 
M

r. D
onald H

ackm
an, B

a
tte

lle
 'rte

m
o

rio
l fth

lllu
te

 

T
he 

U
.S 

N
av) 

1s 
developing 

a 
dccp-oce.tn \\O

rk ~ystcm com
posed o

f 
m

am
pula tors and a 'arict y o

f hydrau­
lic tools m

tegrated to accompli~h w
ork 

ta ks to ocean depth' o
f 20,000 leN

. 
I he sy tern can be adapted readily to 
the 

m
anned 

'ubm
er!>lbles 

A
L

V
IN

, 
!>E

A
C

L
JFr, and 

T
U

R
T

L
E

, and to the 
robot veh1cles C

U
R

V
 Ill and R

U
W

S to 
c.xtcnd 

their 
w

ork 
capability. 

In 
additson, 

it 
can 

be 
positioned 

and 
controlled 

b
) 

d1vers or operated 
b~ 

it:.clf from
 a surface support ship. T

he 
s~ stem

 
w

as 
designed 

to 
perform

 
a 

com
plete opcrauon on the 

ea 
floor 

w
ithout 

the 
ncce~sity 

o
f resurfacing 

for 
tool 

interchange. 
Potential 

taSk!> 
include rccm

cry, com
truction, instal­

lation, 
and 

repair 
operations. 

L
ow

­
light 

l\.'\cl 
TV

 
e<1mcra~ 

w
ith 

quartz­
iodide flood lights augm

ent the vehicle 
opcri.ltor') \ision for tool c>.change and 
w

ork oper.1tiom
. 

H
istorically, deep underw

ater worlo.: 
ha' been perform

ed u'ing subm
ersibles 

that 
w

ere 
not 

dc~igncd 
for 

that 
purpose 

1 his 
h
a
~
 required extensive 

m
odifications to the vehicles and ha5 

severely 
lim

ited 
the 

allow
able 

com
· 

plexity, duration, and overall 
~
c
c
c
s
s
 

o
f 

tasks 
perform

ed. 
Con.;equentl~, 

the 
N

aval 
Sea 

S
~
s
t
e
m
s
 

C
om

m
and, 

C
ode 0353, initiated an effort in 1971 

under 
its 

D
eep 

O
cean 

T
 echnoJogy 

Program
. T

he purpose w
.ts to

 de\-elop 
a 

m
odular 

S
)stem

 
o

f 
tools 

and 

m
am

pul.uhc 
de~ icc~ 

that 
could 

be 
adapted 

readily 
to 

'>
( \d

al 
cxhting 

'ubmcr~lblcs 
h

i extl·nd their w
ort.m

g 
capability Jnu that could also ~cr•e a\ 
a 

m
e
a
n
~
 

llf acquiring 
kno'.l. ledge 

of 
~
o
m
p
o
n
e
n
t
s
 

and 
technique' 

lor 
w

orking 
in 

the 
de('p.ocean 

em
iron­

m
ent. 

Representative~ from
 the office.; 

o
f 

the 
C

hief 
of 

N
aval 

O
perations, 

_upcrvisor 
o

f 
Salvage, 

m
a1or 

N
avy 

labs, and 
B

attelle 
M

em
orial 

Institute 
com

-cncd 
to 

establish 
perform

ance 
guideline 

for th1s sy tern. O
f particu­

lar interest w
ere the charactemtic~ o

f 
the tools needed for underw

ater ta'k 
that arc com

m
onl) encountered. T

he 
guideline' included operational depths 
to 

20,000 
feet 

and 
utilization 

fo
r 

r
c
c
o
v
e
~
,
 1m

plantm
cnt, salvage, repair, 

and other operat10ns. A
nother feature 

w
as 

to 
achieve 

.tdJptabllity 
to 

the 
aforcm

l'fllioned 
m

anned 
ubm

cr,ibk\ 
and robot vchu.lcs w

ith a m
inim

um
 or 

•chicle 
modification~. T

w
o additionJI 

guideline-; 
C

\tabh,hed 
w

ere 
rem

ote 
operation 

from
 

the 
~urfacc or opera· 

tion 
b) 

divers, 
and 

integration 
o

f 
a
~
~
n
e
d
 tools, m

anipulators, and ancil­
lary 

equipm
ent 

necessary 
for 

the 
operator to

 com
plete a sequential ta~k 

(e.g., drill, tap, bolt, attaC
h) m

 a sin$:1C 
di..-c 

w
ithout the need to surface for 

reoutfitting. 
A

 m
ore refined and com

prchem
ive 

list o
f 

pcc1fications w
ere later form

u­
lated 

to 
addre s 

particular 
w

ork 
functions 

and 
tool 

capabilitico;. 
In 

~
 

0 
.... 0 0 0 
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addition, 
it 

w
as 

necessary 
to include 

provisions 
for 

adequate 
view

ing and 
m

anipulator 
access to

 a frontal 
w

ork 
area for each o

f the support subm
ersi­

bles, 
good 

visibility 
o

f 
the 

tool 
exchange 

process, and jettison o
f the 

entire package at a single point. A
 net 

underw
ater 

w
eight 

and 
stability 

th
at 

w
ould be 

com
patible w

ith 
the parent 

vehicles 
w

as 
also 

considered 
critical. 

W
ith 

these 
requirem

ents 
in 

m
ind, 

a 
design 

w
as 

developed 
for 

the 
W

ork 
S

ystem
s P

ackage (W
SP), show

n right. 
T

he skeletal structure o
f the W

SP 
a 

sim
ple 

tubular 
netw

ork 
fabricated 

from
 5

0
8

6
 alloy alum

inum
. Its config­

uration 
is 

the 
result 

o
f 

spatially 
arranging all m

ajor system
 com

ponents 
to

 
m

eet the 
aforem

entioned 
requi 

m
ents and then connecting them

 w
ith 

a 
single 

strongback. 
B

asically, 
the 

problem
 

o
f adapting to

 
various 

su 
m

ersibles w
ith different characteristics 

w
as 

solved 
by 

providing an 
interface 

plate 
betw

een 
the 

vehicle 
and 

the 
W

SP. 
A

ll 
com

ponents forw
ard o

f the 
interface 

plate 
rem

ain 
essentially 

constant, 
w

hile 
m

echanical 
and 

elec­
trical 

adaptation 
to

 
each 

parent 
subm

ersible 
is 

provided 
aft 

o
f 

the 
interface. 

T
his 

substantially 
reduces 

the num
ber o

f m
odifications th

at m
ust 

be 
m

ade 
w

hen 
shifting 

from
 

vehicle 
to another. A

lso, the interface 
plate is m

ounted to the parent vehicle 
by 

a 
single 

l-inch-diam
eter bolt th

at 
can 

be 
severed 

by 
either 

o
f 

tw
o 

explosively 
actuated 

bolt 
cutters, 

thereby satisfying the requirem
ent for 

a 
single-point jettison capability w

ith 
redundancy. 

F
or operations w

ith 
the 

subm
ersi­

bles A
L

V
IN

, C
U

R
V

 Ill, and R
U

W
S, a 

skid m
o

u
n

t w
as devised to avoid stress 

concentrations 
on 

their 
relatively 

fragile 
structures. 

In 
cases 

w
here it is ' 

not 
desirable 

to 
pow

er 
the 

from
 

the 
parent 

vehicle, 
a 

set 
o

f, 
battery 

packs 
can 

be affixed 
to

 
the 

skid m
ount. 

It 
w

as 
necessary 

to
 

reduce 
the 

underw
ater 

w
eight 

o
f 

the 
W

SP 
to

 
m

ake 
it 

com
patible 

w
ith 

the 
trim

 : 

14 

D
exterous 

m
an

ip
u

lato
r 

in 
upper 

left 
ex

tracts 
tools from

 
holder 

in 
upper right. 

C
enter television 

cam
era is 

used 
in 

rem
ote 

operations. 
W

inch 
w

ith 
fairlead 

sn
o

u
t 

is 
adjacent to

 m
an

ip
u

lato
r shoulder. 

W
SP as it w

ould appear m
o

u
n

ted
 to m

anned 
subm

ersible 
A

L
V

IN
. 

In 
an 

em
ergency, the 

entire 
package 

can 
be 

jettisoned 
from

 
a 

single 
p

o
in

t 
im

m
ediately 

behind 
th

e 
hori­

zontal cross-pipe. 

L
ow

-speed 
rotary tool held by m

an
ip

u
lato

r 
jaw

s. H
oses feed fem

ale quick disconnects in 
' jaw

 
th

at m
ate w

ith m
ale fittings in 

back o
f 

, tool w
hen 

tool is grasped. D
rill bit is he I d in 

quick-release chuck. 

II 



It 
w

as 
envisioned 

th
at 

the 
W

SP 
w

ould do the w
ork o

f divers operating 
at great depths; therefore, large tools 
are 

not 
included. 

T
he 

tool 
suit 

w
as 

selected on the basis o
f w

ork functions 
required 

to
 

perform
 

typical 
under­

w
ater tasks such as those encountered 

in 
salvage 

operations. 
T

hese 
include 

debris clearance, hull 
penetration, lift 

device 
attachm

ent, and 
salvage 

valve 
coupling 

attachm
ent. 

T
he 

tools 
are 

divided 
into three cal:egories: 

R
otary, 

linear, and pow
er-velocity (explosively 

actuated). 
H

ydraulic 
operation 

w
as 

selected for 
m

ost o
f the tools as w

ell 
as 

the 
m

anipulators 
and 

o
th

er actu­
ators 

because 
o

f 
its 

inherent 
advan­

tages 
o

f 
precise 

control, 
high 

pow
er 

density, 
and 

insensitivity 
to

 
depth 

pressure. T
he rotary tools, such as the 

chipping 
ham

m
er, 

are 
pow

ered 
by 

sm
all, 

fixed-displacem
ent 

piston 
m

otors. T
he linear tools are operated 

by 
linear 

actuators. 
B

oth 
represent a 

pioneering effo
rt tow

ard a com
prehen­

sive 
underw

ater tool suit. T
he pow

er­
velocity 

tools 
(cable 

cu
tter and stud 

driver) are used 
in applications w

here 
high 

energy o
u

tp
u

t for short duration 
is desired. T

hey are sim
ple and easy to 

operate, 
b

u
t can 

be 
used 

only 
once 

during 
an 

operation. 
C

onsequently, 
several 

spaces 
in 

the 
tool 

holder are 
reserved for these tools. 

O
nly T

V
 and jettison functions are 

operated 
by 

direct 
hardw

ire. 
T

he 
m

ultiplex approach w
as taken w

hen it 
w

as 
determ

ined 
th

at 
the 

110 
W

SP 
functions 

w
ere 

to
o

 
num

erous 
to 

be 
handled by hardw

ire through available 
hull 

penetrations 
o

r 
um

bilical 
cable 

conductors on 
the candidate support 

subm
ersibles. 

T
hree 

m
odes 

o
f 

operator-control 
over 

m
anipulators 

and 
tools 

are 
possible. 

T
he 

first 
m

ode 
is 

a 
w

ater­
p

ro
o

f control box for diver operation. 
T

he 
second 

is 
a hand-held 

sw
itchbox 

for control 
from

 
a m

anned subm
ersi­

ble. 
T

he 
third 

is 
a 

sw
itch 

panel 
m

ounted 
in 

th
e 

control 
console 

for 
rem

ote operations. 

T
he W

SP 
is the first 

m
ultifunction 

tool 
suit 

and 
m

odular 
w

ork 
system

 
ever 

developed for use on a range o
f 

m
anned 

and 
unm

anned subm
ersibles. 

It 
can 

also 
be operated by 

divers. 
It 

contains 
several 

new
 

innovations 
in 

design, 
and 

should 
prove 

to
 

be 
an 

invaluable 
source 

o
f design 

inform
a­

tion 
and data for use 

by designers o
f 

sim
ilar system

s in the future. T
he W

SP 
uses 

the 
first 

tools 
specifically 

designed 
and 

developed 
for 

under­
w

ater 
operation instead o

f the m
odi­

fied 
surface 

tools 
used 

in 
the 

past. 

A
fter 

several 
years 

o
f 

experience 
w

ith 
the 

W
SP, 

a 
second-generation 

system
 

w
ill 

be built incorporating the 
know

ledge 
gained 

from
 

use 
o

f 
this 

initial system
. In· fact, a N

avy develop­
m

ent 
program

 
for 

hand-held 
diver 

tools is under w
ay using m

any o
f the 

o
f the W

SP tool designs. It is 
likely 

th
at 

through 
its 

use 
by 

N
avy 

operational units and o
th

er specialized 
ocean engineering groups the W

SP w
ill 

contribute 
significantly 

to 
the effec­

tive exploitation o
f the ocean and its 

! 

A
b

o
ve

: 
W

S
P

 is show
n m

o
u

n
te

d
 on C

U
R

V
. 

15 



HCU-2 "W
heels and 

In 
recent years H

arbor C
learance 

U
nit T

W
O

,. L
ittle 

C
reek, V

irginia, has been 
involved 

in num
erous salvage 

jobs requiring quick response. E
ach tim

e, a truck had to
 

be 
loaded 

o
u

t 
prior 

to
 

departure 
and 

som
e 

item
 

o
f 

equipm
ent w

as alw
ays forgotten. 

N
ow

, 
thanks 

to
 

th
e m

any long hours o
f w

ork and 
supervision 

by 
PN

C
(D

V
) 

M
ichael 

B
. 

G
reenstreet, U

SN
, 

H
C

U
-2 

has a 2!12-ton van perm
anently rigged and ready 

to
 go on very sh

o
rt notice. T

he van travels w
ith either a 

1 !12-ton 
eq

u
ip

m
en

t trailer o
r a 22-foot o

u
tb

o
ard

 M
ckee 

C
raft in tow

. 

16 

to G
et the 

L T
 G

.D
. T

h
o

m
so

n
, U

S
N

 
H

arbor C
learance U

nit T
W

O
 

W
hat's a 
S

w
tT

 
Truck? 

... ashH
C

u-2 
C

hief G
reenstreet started w

ith a drab, em
p

ty
 5-ton 

van th
at a local S

eabee U
nit did n

o
t use. T

he truck w
as 

o
u

tfitted
 w

ith S
C

U
B

A
 bottle racks, a com

pressor, equip­
m

ent 
lockers, 

clothes 
lockers, 

and 
three 

fold 
dow

n 
bunks. A

 1 0-hp o
u

tb
o

ard
 is also carried inside the truck. 

A
 Z

eebird R
ubber B

oat (deflated), spare fuel, oil, fresh 
w

ater, and o
u

tb
o

ard
 gas cans are carried on externally 

m
ounted racks. A

 heater and a hard to
p

 w
ere installed, 

and the cab w
as insulated. T

h
e final touches w

ere paint­
i£lg the van blue and adding an H

C
U

-2 diving insignia to
 

the back. T
he nam

e "S
W

A
T

" truck, taken from
 th

e T
V

 
series o

f th
e sam

e nam
e, started as a joke; b

u
t th

e H
C

U
-2 

van, 
w

hich 
w

as built through an 
H

C
U

-2 self-help pro­
gram

, has already proven itself to
 be an extrem

ely valua­
ble asset. N

ow
, divers do it faster! 



D
eals" 

·Job D
one 

A
 -7D R

ecovered 
Off_ N

orth C
arolina 

C
oast 

D
ivers from

 
H

arbor C
learance U

nit T
W

O
 and th

e O
f­

fice 
o

f th
e S

upervisor o
f S

alvage 
w

ere called u
p

o
n

 last 
sum

m
er 

to 
recover 

the 
w

reckage 
o

f an 
A

-7D
 

aircraft 
from

 
P

am
lico 

S
o

u
n

d
, 

N
orth 

C
arolina. 

T
he 

aircraft 
crashed 

ap
p

ro
x

im
ately

 
2 

nautical 
m

iles 
n

o
rth

east 
o

f 
B

rant Island {an aircraft bom
bing target) w

hile conduct­
ing a ro

u
tin

e training m
ission o

n
 ju

ly
 31, 1

9
7

5
. 

T
h

e 
U

.S
. 

C
oast 

G
uard 

d
etach

m
en

t 
at 

H
obucken, 

N
orth 

C
arolina, 

im
m

ediately 
launched 

a 
search effo

rt 
and 

b
u

o
y

ed
 

several 
pieces 

o
f w

reckage 
th

at had 
been 

entangled in th
e pilot's parachute. 

B
ecause o

f th
e A

ir F
orce's ex

trem
e interest in retriev­

ing certain item
s o

f the dow
ned aircraft, the S

upervisor 
o

f S
alvage w

as co
n

tacted
 for assistance, and H

C
U

-2 w
as 

tasked w
ith th

e recovery. S
U

P
S

A
L

V
 R

epresentative M
r. 

R
on 

G
reen 

and 
the 

H
C

U
-2 

diving 
team

 
traveled 

to 
H

obucken to
 plan a search and recovery program

 to
 re­

trieve those item
s required by th

e P
resident o

f the A
cci­

d
en

t 
Investigation 

B
oard, 

C
O

L
 

R
oger 

D
. 

I ngvalson, 
U

S
A

F
. 

O
perating 

o
u

t 
o

f H
C

U
-2's "S

W
A

T
" tru

ck
, th

e 
H

C
U

-2 team
 consisted o

f C
W

0
3

 L
eon E

. R
yder, H

T
C

 A
. 

C
o

n
n

o
r, 

EM
1 

R
.N

. 
S

cribner, 
EM

1 
T

.R
. 

H
arvey, 

E
N

1 
L

.O
. 

T
revino, 

H
M

1 
C

.K
. 

B
lair, 

H
T

1 
j.A

. 
N

eal, 
H

M
1 

W
endeborn, an

d
 E

M
2 E

. F. R
ow

land. 
T

he A
ir F

orce an
d

 N
avy team

s em
b

ark
ed

 aboard th
e 

A
rm

y C
orps o

f E
ngineers' Y

S
D

 S
N

E
L

L
 on A

ugust 4 for 
recovery operations, w

hile a sm
all 

boat, 
K

irby M
organ 

gear, 
and 

various additional eq
u

ip
m

en
t w

ere being sen
t 

from
 H

C
U

-2. R
ecovered w

reckage w
as off-loaded at th

e 
H

obucken C
oast G

uard S
tatio

n
. 

T
he diver search team

 perform
ed extrem

ely w
ell, b

u
t 

w
as 

ham
pered 

by 
sharp debris edges, little o

r n
o

 visi­
bility, an

d
 a 

black, sticky 
m

ud 
b

o
tto

m
. C

onsequently, 
the "jack

 stay
" search technique w

as used from
 th

e 5
th

 
to the 7

th
, w

hen sonar assistance w
as requested to

 help 
locate th

e engine and tail co
m

p
o

n
en

ts. S
U

P
S

A
L

 V
 tasked 

its 
prim

ary 
co

n
tracto

r, 
A

lcoa 
M

arine 
C

orporation, 
to 

provide com
m

ercial 
search assets; and M

r. B
ob K

utzleb 
o

f S
eaw

ard, Inc., and M
r. H

arry R
euter, S

U
P

S
A

L
V

R
E

P
, 

w
ere sent to direct th

e sonar search operations. 
T

h
e side-scan sonar w

as invaluable w
ith the restricted 

underw
ater visibility. T

he engine, portions o
f th~ cock­

pit, 
tail, 

and 
o

th
er 

aircraft 
debris 

w
ere sonar-located, 

buoyed, 
an

d
 

recovered 
in 

three 
days. 

W
ith 

approxi­
m

ately 8
8

 percent o
f th

e aircraft recovered, the search 
effo

rt w
as term

in
ated

 o
n

 A
ugust 11. In addition to N

avy 
assets, th

e A
ir F

orce, C
oast G

uard, A
rm

y C
orps o

f E
ngi­

neers, an
d

 th
e M

arine C
orps A

ir S
tation at C

herry P
oint, 

N
orth 

C
arolina 

(w
hich 

supplied 
additional 

P
er 

D
iem

) 
co

n
trib

u
ted

 valuable su
p

p
o

rt for th
e o

p
eratio

n
's success. 

rjf:.~IR:: 
lt.:-1 

S
E

A
R

: H
E 0 

C
O

C
K

P
IT

 

F
IG

U
R

E
 

1
. 

I 

C
H

A
R

T
L

E
T

 
SH

O
W

IN
G

 
L

O
C

A
T

IO
N

 
O

F
 

-
10 

A
/C

 
E

N
G

IN
Jt.,.A

N
D

, 
C

O
S

P
IT

 
S
E
C
T
~
O
N
 

-

... 

·I i I 

": 
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A
bove: 

M
em

bers 
o

f th
e 

R
oyal 

N
avy 

diving team
 

in 
P

an
am

a 
C

ity
. 

A
t far left is 

L
 T

 S. C
w

iklinski, U
S

N
, w

h
o

 relieved 
L

 T
 

R
. 

W
ells, U

S
N

, as U
SN

 
E

xchange O
fficer w

ith
 th

e R
N

 diving team
. 

A
bove: 

L
T

 
R

. 
L

usty, R
N

, (left), is relieved b
y

 L
 T

 R
. 

P
age, 

R
N

, 
as R

N
 E

xchange O
fficer w

ith th
e M

k 1 D
D

S
. 

B
elow

: 
M

em
bers o

f th
e M

k 1 D
D

S
 team

. 

U
nder 

the 
com

m
and 

of L
C

D
R

 
N

orton, 
the 

R
oyal 

N
avy 

diving 
team

 
includes 

L
 T 

R
.R

. 
W

ells, 
U

.S. 
N

avy 
E

xchange 
O

fficer; 
FC

PO
 

(D
V

) 
D

.J. 
C

lark; 
C

PO
 

(D
V

) 
C

.J. 
B

allinger, 
PO

 
(D

V
) 

R
. 

A
llen; 

L
dg 

(D
V

) 
A

.R
. 

P
ritchard; 

L
dg 

(D
V

) 
T

.N
. 

O
'H

anlon; 
L

dg 
(D

V
) 

C
.M

. 
C

oldw
ell; 

L
dg (D

V
) 

P. 
M

iller; 
L

dg (D
V

) A
. Pauly; L

dg 
(D

V
) 

J.P. 
C

ox; 
A

B
 

(D
V

) 
N

.B
. 

W
hite; 

A
B

 
(D

V
) 

W
.B

. 
M

cG
overn; 

and 
PO

 
M

edical 
A

ssistant C
.L

. 
B

org. 
T

he 
B

ritish team
 returned to E

ngland on S
eptem

ber 18. 
C

om
prising the U

.S. N
avy M

k 1 D
eep D

ive S
ystem

's 
diving 

team
 are 

EN
1 

(D
V

) 
M

arion 
L. A

lexander; 
E

N
2 

(D
V

) Joseph L. B
enoit; H

TC
 (M

D
V

) 
R

ichard 0
. B

rady; 
H

M
C

S 
(D

V
) 

L
ow

ell 
E. 

B
urw

ell; H
T1 

(D
V

) 
B

radoc 
A

. 
C

ole; 
EM

1 
(D

V
) H

ubert L. E
nglish; M

N
1 

(D
V

) John P. 
Fair; E

N
2 (D

V
) B

ruce D
. H

arkins; M
R

C
 (D

V
) C

harles A
. 

H
olton; EM

2 (D
V

) John P. Johnston; M
M

1 (D
V

) Jam
es 

F. 
L

eland; 
B

M
C

 
(D

V
) 

D
aniel 

B. 
M

cN
eil; 

B
M

2 
(D

V
) 

T
erry L. M

iles; Q
M

2 (D
V

) V
ernon S. M

iller; EM
C

 (D
V

) 
Jon 

B. 
N

elson; 
B

M
C

 (D
V

) 
D

ee 
H

. 
N

ielsen; 
H

TC
 

(D
V

) 
Johnny 

D
. Pitscheneder; ETC

 (D
V

) W
illiam

 
R

. R
hodes; 

H
TC

 
(D

V
) 

R
obert G

. 
W

atkins; 
M

M
C

 
(D

V
) 

C
harles 

D
. 

W
etzel; 

M
M

1 
(D

V
) 

Jerry 
L. 

W
inem

iller; 
G

M
G

1 
(D

V
) 

D
an K

. V
anderford; C

W
02 D

onald R
. R

oberts; and C
PO

 
V

ictor H
um

phrey, R
N

. L
 T B

ob L
usty, R

N
, w

as relieved 
as O

fficer-in-C
harge of the M

k 1 D
D

S at the conclusion 
of the dive 

trials by 
L

 T B
ob Page, 

R
N

, w
ho now

 takes 
on 

this 
position 

as 
the 

new
 

R
oyal 

N
avy 

E
xchange 

O
fficer w

ith 
the M

k 
1 team

. T
he M

k 1 D
D

S team
 also 

left 
P

anam
a C

ity on 
S

eptem
ber 18, returning to 

their 
hom

e base in L
ittle C

reek, V
irginia. 

.I 
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USN RN 
M

eet to 
Exchange 

D
ata 

T
he 

Inform
ation E

xchange P
rogram

 B
-12, sponsored 

by 
th

e 
U

.S. 
N

avy 
S

upervisor o
f D

iving, convened fo
r a 

2-day 
conference recently at the N

aval C
oastal S

ystem
s 

L
aboratory 

in 
P

anam
a C

ity, 
F

lorida. 
H

osted 
by 

N
C

SL
 

on S
ep

tem
b

er 1
6

 and 17, the conference dealt w
ith the 

latest 
developm

ents 
in 

diving 
technology, 

equipm
ent, 

and system
s o

f the participating nations. T
hough th

e I E
P 

B
-12 

w
as 

established 
for 

an
d

 
basically 

concerns 
the 

exchange o
f inform

ation betw
een th

e U
nited S

tates and 
R

oyal 
N

avies, 
this 

year's 
conference 

also 
included 

representatives from
 A

ustralia and C
anada. 

In the R
oyal N

avy rem
arks, C

D
R

 A
. G

. W
orsley, R

N
 

S
u

p
erin

ten
d

en
t 

o
f 

D
iving, 

and 
M

r. 
K

. 
K

. 
H

aigh, 
O

fficer-in-C
harge 

o
f 

th
e 

R
N

 
A

dm
iralty 

E
xperim

ental 
D

iving 
U

nit, 
em

phasized 
th

at 
their 

m
ost 

im
p

o
rtan

t 
progress is in research and developm

ent. H
aigh discussed 

the new
 diving ship the R

oyal N
avy is planning to

 build, 
w

hich 
w

ill 
be either a new

ly 
built ship o

r a converted 
m

erchant ship. H
e also n

o
ted

 several new
 item

s o
f diving 

eq
u

ip
m

en
t th

e R
N

 has procured, e.g., a shallow
 w

ater air 
set 

selected 
from

 
several 

off-the-shelf 
m

odels 
used 

com
m

ercially, 
a 

new
 

oxygen 
set 

fo
r 

clandestine 
operations, 

an
d

 
a 

new
 

breathing 
rig 

for 
M

ine 
C

ounterm
easures divers. 

L
C

D
R

 
lan 

M
cC

onnochie, 
R

oyal 
A

ustralian 
N

avy 
M

C
D

 
specialist presently serving as E

xchange O
fficer in 

C
harleston, 

S
outh 

C
arolina, 

n
ex

t 
discussed 

general 
aspects o

f R
A

N
 diving. T

hough the R
A

N
 has no hard hat 

or 
H

e0
2 

diving capabilities, they are active w
ith other 

underw
ater 

equipm
ent. Several 

o
f the em

ployed item
s 

m
entioned included: (1) the sem

i-closed, m
ixed gas D

rae­
gar 

F
T

G
; (2) a self-contained, com

pressed air breathing 
apparatus, 

w
hich 

is 
used 

predom
inantly on 

ship repair 
and o

rd
n

an
ce location operations (R

A
N

 divers are qual­
ified to

 60 feet on com
pressed air only); and (3) surface­

supplied breathing apparatus (H
ookah), w

hich is used in 
operations dow

n to
 2

4
0

 feet. 

A
fter a show

ing o
f th

e m
ovie, "T

h
e Salvage o

f the SS 
S

ID
N

E
Y

 S
M

IT
H

," m
ost o

f the participants atten
d

ed
 the 

surfacing o
f the M

k 1 D
D

S
, w

hich brought to
 a close the 

entire 
R

N
/U

S
N

 
dive 

series, 
and 

w
hich 

included 
the 

deepest o
p

en
 sea dives perform

ed by 
b

o
th

 the 
U

nited 
S

tates and R
oyal N

avies. 

O
th

er 
topics 

o
f 

discussion 
during 

the 
conference 

included O
S

F
 S

ystem
 description/characteristics, the M

k 
X

IV
 

P
ush-P

ull 
B

reathing S
ystem

, S
aturation 

E
xcursion 

T
ables, 

th
e 

M
k 

X
II 

S
urface S

upported 
D

iving S
ystem

, 
and a 

presentation ab
o

u
t the M

k 
1 

D
D

S 
P

anam
a C

ity 
operations. 

L
 T

 
B

ob 
L

usty, 
R

N
, form

er O
fficer-in-charge o

f the 
M

k 
1 

D
D

S 
T

eam
, discussed 

the 
U

S
N

's 1, 148-foot dive 
and 

th
e 

M
k 

1 
operations 

in 
general, 

em
phasizing 

in 
particular th

e 1
0

0
 percent safety record achieved during 

the project and th
e leadership and cooperation displayed 

by 
all 

dive 
participants. 

L
C

D
R

 
W

illiam
 

N
orton, 

R
N

, 
described 

how
 

the 
B

ritish 
becam

e 
involved 

in 
the 

operation, stating th
at the prim

ary goal o
f the R

N
/U

SN
 

dives (for them
) 

w
as th

e at least partial 
acceptance o

f 
R

oyal 
N

avy saturation diving decom
pression schedules 

and 
deep 

dive 
equipm

ent. 
In 

closing, 
L

C
D

R
 

N
orton 

noted th
at the project w

as "a good exam
ple o

f w
hat the 

IE
P is all ab

o
u

t." 

T
he final w

rap-up o
f the IE

P B
-12 focused o

n
 future 

goals and o
n

 w
here the diving N

avy w
ill be in 5 or 10 

years and b
ey

o
n

d
. A

 closer liaison on future program
s, 

especially 
in 

hardw
are 

developm
ent, 

w
as 

stressed 
in 

order 
to

 
avoid 

duplication 
o

f efforts. 
T

his 
p

o
in

t w
as 

detailed fu
rth

er w
ith th

e opinion th
at there should be a 

distinction 
betw

een 
the research and the developm

ent 
phases, 

w
ith 

separate and 
independent efforts deem

ed 
the 

m
ost 

thorough 
m

ethod 
o

f 
research, 

and 
then 

com
bined 

efforts 
in 

the 
developm

ent 
phase. 

T
he 

exchange 
o

f diving 
training objectives 

and 
techniques 

betw
een 

th
e 

R
oyal 

and 
U

nited 
S

tates 
N

avies 
w

as also 
considered. 

21 



USN/USAF C
om

plete 

T
he 

entire 
fleet 

of 
N

avy 
F-4 

Phantom
 

jets 
w

as 
grounded 

tem
porarily 

this 
past 

sum
m

er 
for 

safety 
inspections 

follow
ing 

the w
reckage 

investigation of an 
F-4J that crashed off C

ape H
atteras, N

orth C
arolina, on 

A
pril 

9, 
1975. 

Involved in the salvage o
f the dow

ned 
aircraft w

as the Supervisor of Salvage, w
hose search and 

recovery 
expertise 

is 
often 

called 
upon 

in 
such 

operations. 
T

he prim
ary objective established w

as to retrieve the 
tail section of the N

avy jet. T
he F-4 pilot (both crew

m
en 

had ejected safely) and a ferry boat pilot observed the 
crash 

and 
identified 

a sim
ilar suspect crash 

site 
area. 

H
ow

ever, initial search efforts, conducted by 
both the 

U
SS 

D
l R

EC
T 

(M
S0-430} 

and 
divers 

from
 

the 
U

SS 
SH

A
K

O
R

I (A
T

F-162}, brought negative results. 
SU

PSA
L

 V
 then tasked A

lcoa M
arine C

orporation and 
Seaw

ard, 
Inc., 

w
ith 

the 
side-scan 

sonar search 
o

f the 
area. D

uring a 6-day search effort, w
hich w

as ham
pered 

by 
20-

to 
25-knot 

w
inds, 

3-
to 4-foot seas, 

and 
no 

bottom
 

visibility, only one false 
contact w

as encount­
ered. 

H
arbor C

learance 
U

nit TW
O

 provided the diving 
team

 for this search, consisting o
f L

 T J .J. Schuler, H
TC

 
A

. C
onnor, BM

1 
J .E

. Seaquist, EM
1 D

.E
. G

allagher, and 
H

M
2 R

.R
. H

ill. 
T

his 
first 

effort w
as term

inated on 
A

pril 
28. 

H
ow

­
ever, 

in 
June 

1975, 
because of sim

lar control failures 
experienced 

in 
other 

F-4 
aircraft, 

the 
N

aval 
Safety 

C
enter requested that a second search be undertaken. 

E
fforts began on June 9, again aided by SU

PSA
L

V
's 

prim
ary search and recovery contractor, Seaw

ard, Inc., 
and by 

H
C

U
-2 divers. T

he five-m
an 

team
 from

 H
C

U
-2 

for 
this 

operation 
consisted 

of 
C

W
O

 
Bill 

W
ilcox, 

H
T

C
(D

Y
) C

. F. D
ibbs, B

M
C

(D
V

} R
.D

. C
edola, H

M
1 (D

V
} 

C
.K

. B
lair, and EM

1 (D
V

) R
.N

. Scribner. 
A

 contact w
as 

encountered 
on 

June 
9, and subse­

quent diver 
investigation confirm

ed that it w
as aircraft 

w
reckage. Specific identification of the debris, how

ever, 

22 

w
as ham

pered for several days by 2-
to 4-knot currents 

~ 

and 
no bottom

 visibility. In addition, 80 to 90 percent 
of 

the 
debris 

w
as 

buried 
in 

sand. 
U

SS 
SA

L
IN

A
N

 
(A

T
F-161) w

as then called on to com
plete the recovery 

operation. 
SA

L
IN

 A
N

's 
C

om
m

anding O
fficer, 

L
 T 

R
.J. 

Shade, w
as tasked as the on-scene com

m
ander for this 

job. B
efore departing M

ayport, Florida, for C
ape H

atteras, 
SA

L
IN

A
N

 
took 

aboard 
additional 

divers 
from

 
U

SS 
E

SC
A

PE
 

(A
R

S-6}. 
U

pon 
their 

arrival 
at the scene, 

a 
survey w

as conducted of the area m
arked off by H

C
U

-2 
personnel, 

confirm
ing 

the 
previous sea 

and 
w

reckage 
condition reports. 

W
eather 

conditions im
proved 

greatly the next day, 
though, and, in addition, divers found that considerable 
portions o

f the aircraft had been 
uncovered overnight. 

Several 
sections w

ere 
lifted 

before dark, but none that 
w

as crucial to the investigation. T
hough the w

eather and 
sea 

had 
calm

ed 
considerably 

com
pared 

to 
early 

in 
the operation, underw

ater visibility rem
ained poor. T

his 
prevented selective recovery o

f vital 
sections of w

reck­
age; 

instead, 
debris 

had 
to 

be 
lifted 

on 
board 

as 
encountered. 

T
he third lift on June 15 brought up the sought-after 

tail 
section, 

w
hich 

contained 
all 

m
ajor 

com
ponents 

necessary for the accident investigation. B
ecause the tail 

section 
w

as recovered, and because sea conditions w
ere 

once again deteriorating, the investigators term
inated the 

salvage operation. T
his second search effort involved a 

total o
f 32 SC

U
B

A
 dives by 12 divers. D

iving personnel 
from

 
SA

L
IN

A
N

 w
ere 

L
 Tjg S.O

. T
horne 

Ill, E
N

2(D
V

} 
J.L

. C
uchens, and H

T
3(D

Y
) T

.M
. Springsteen. E

SC
A

PE
 

divers participating w
ere EN

S P.J. S
tanton, EN

C
(M

D
V

} 
J.W

. 
H

ayes, 
M

M
1 (D

Y
) 

S.L
. 

S
m

ith, 
M

N
3(D

Y
) 

G
.R

. 
Z

aw
acki, 

and 
H

T3(D
V

} 
M

.A
. 

A
rnett. 

A
verage 

opera­
tional 

depth 
w

as 
40 

feet, 
w

ith 
a 

m
axim

um
 

2-knot 
current and 0 to 1-foot visibility. 

T
he 

investigation 
of the w

reckage recovered during 
this operation prom

pted the precautionary m
easure o

f 
grounding all N

avy F-4s. T
he jets have beeo returning to 

service as each 
is inspected and cleared of any control 

defects. 

I ' ~· I 
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F-106 Recovered Off Florida Coast 
A

 U
.S. A

ir F
orce F

-106 aircraft crashed into the G
ulf 

o
f M

exico o
n

 June 6, 1
9

7
5

, w
hile on a scheduled train­

ing m
ission. T

he pilot, w
ho had ejected safely, reported 

unexplained 
problem

s 
w

ith 
engine 

and 
tailpipe 

over­
tem

peratures th
at im

peded safe engine operation. 

A
n 

A
ccident 

Investigation 
B

oard 
w

as 
established 

im
m

ediately, 
w

ith 
C

O
L

 
P

eter 
D

. 
W

illiam
s, 

U
S

A
F

, 
as 

B
oard 

P
resident. 

A
lthough 

local 
search 

efforts 
w

ere 
initiated at once, they w

ere unsuccessful in locating the 
w

reckage. T
h

e A
I B

 then 
requested assistance from

 th
e 

O
ffice o

f th
e S

upervisor o
f Salvage to locate the aircraft 

debris for cause investigation. 
S

U
P

S
A

L
 V

 tasked its search and recovery contractor, 
S

eaw
ard, Inc., to

 co
n

d
u

ct th
e salvage operation. S

eaw
ard 

representative 
B

ob 
K

utzleb 
then 

joined 
S

U
P

S
A

L
 V

 
representative 

R
on 

G
reen 

in 
P

anam
a C

ity, 
F

lorida, to
 

review
 w

ith C
O

L
 W

illiam
s all 

background m
aterial and 

previous efforts concerning the F
-106 crash. 

·
~
 .. -

-
,. 

. \\.~.~ " 
. 

" 
'-

. 
" 

" 
c 

·,-
\ 

T
he 

search 
task 

proved 
to

 
be 

relatively 
straight­

forw
ard because o

f its im
m

ediacy to
 the actual incident 

(3-4 days), its proxim
ity to

 shore, an eyew
itness observa­

tion, 
and 

the 
thorough 

groundw
ork 

done 
by 

C
O

L
 

W
illiam

s and th
e A

I B
. 

T
he actual location and recovery o

f the w
reckage w

as 
accom

plished 
in 

1 
day. 

H
aving 

already 
established 

shore-based 
navigational 

units 
on 

the 
S

t. 
Joseph 

S
pit 

coastline, 
the 

search 
party 

initiated 
side-scan 

search 
efforts in 

th
e suspected crash area, w

hich w
as approxi­

m
ately 5 m

iles southw
est o

f P
ort S

t. Joe, F
lorida. 

T
h

e w
reckage w

as located by sonar after just several 
hours o

f search efforts from
 an 85-foot A

ir F
orce rescue 

boat. T
he location w

as then verified by both a helo over­
flight (requested from

 T
yndall A

ir F
orce B

ase for visual 
coverage) and N

avy diver investigation. U
pon the arrival 

o
f an 

A
ir 

F
orce 

Y
SD

, a 1 0-ton self-propelled floating 
crane, divers com

m
enced buoying w

reckage for salvage 
lift. 

T
he 

engine 
and 

associated 
control 

equipm
ent 

required 
by 

th
e 

A
I B

 
w

ere 
recovered 

th
at 

afternoon 
w

ith
o

u
t incident, concluding th

e search operation. 
8 23 



M
r. R

o
b

e
rt E

llio
tt 

N
aval C

oastal System
s L

aboratory 

R
ecently, 

the 
N

aval 
C

oastal 
S

ystem
s 

L
aboratory 

D
iver 

T
ool 

G
roup, 

sponsored 
prim

arily 
by the S

uper­
visor o

f D
iving, N

aval S
ea S

ystem
s C

om
m

and, U
SN

, had 
the opportunity to

 m
ake an 

interesting field 
test w

ith 
one 

o
f the 

new
 

tools 
under evaluation. T

h
e situation 

presented 
itself 

w
hen 

the 
visiting 

U
SS 

R
E

C
O

V
E

R
Y

 
(A

R
S

-43) inadvertently b
en

t one blade on her starboard 
propeller. T

he blade w
as b

en
t aft 65° at a p

o
in

t approxi­
m

ately 1
6

 inches dow
n from

 th
e tip o

f the blade. A
t this 

point the blade w
as 3

0
 inches w

ide and h
ad

 a m
axim

um
 

thickness o
f approxim

ately 1-1/8 inches. 
A

 quick underw
ater inspection by D

iver T
ool G

roup 
engineers 

indicated 
th

at 
the 

repair 
operation 

w
ould 

afford 
an 

excellent test o
f the "jaw

s o
f L

ife" (H
urst 

R
escue T

ool), a new
 hydraulically-pow

ered tool th
at can 

produce 
5 

tons 
o

f force 
in 

either direction 
through a 

32-inch 
stroke. 

A
 

group 
planning 

session 
generated 

a 
plan using the new

 H
urst Tool,~ w

hich w
as then approved 

by the ship's C
om

m
anding O

fficer. 
B

asically, the plan called for supporting the blade just 
below

 
the 

bend 
w

ith a hydraulic ram
 and 

pulling the 
blade 

tip 
back 

over 
into 

line w
ith 

the H
urst T

ool. A
 

propeller strut, 
protected 

w
ith 

half sections o
f 3-inch 

pipe, w
as used to

 su
p

p
o

rt the ram
 and provide the pull­

ing p
o

in
t for the H

urst T
ool. 

A
 survey dive w

as conducted to
 obtain the m

easure­
m

ents 
necessary 

to
 fabricate 

su
p

p
o

rt 
hardw

are in 
the 

N
C

SL
 

structure 
shop. 

W
hen 

the 
hardw

are 
w

as 
ready, 

D
iver 

T
ool 

G
roup 

personnel 
B

ob 
E

lliott, 
jo

h
n

 
M

ittlem
an, M

arty S
heehan, and W

ilbur E
aton prepared 

for the operation w
ith the assistance o

f B
M

C
(D

V
) D

uke 

2
4

 

D
raw

ing 
show

s 
H

urst 
to

o
l 

in 
position 

to 
straighten 

blade. 

H
artm

an, 
N

C
SL

 
D

iving 
L

ocker, 
and 

H
M

C
(D

V
) 

B
ud 

M
ills, 

"visiting 
firem

an" 
from

 
the 

N
aval 

M
edical 

R
esearch 

Institute, B
ethesda, M

aryland. T
he straighten­

ing gear 
w

as 
placed quickly w

ith 
no 

difficulty, b
u

t an 
initial 

pull 
indicated 

som
e 

m
inor 

adjustm
ents 

w
ere 

necessary. 
D

iving operations began again follow
ing another plan­

ning session. In 1 hour, the propeller blade w
as am

azing­
ly 

straight w
ith 

no signs o
f cracking. Inspection o

f th
e 

results indicated th
at at th

e tip o
f the blade, the leading 

edge w
as quite close to

 its norm
al track and the trailing 

edge w
as ab

o
u

t 2 inches o
u

t o
f track. If th

e ship had n
o

t 
been scheduled to

 depart at 4
:0

0
 th

at afternoon, finish­
ing touches could have straightened the blade very close 
to

 its norm
al tracking position. 

T
h

e ship 
sent a special 

"w
ell d

o
n

e" 
m

essage 
to

 th
e 

group th
e n

ex
t day, stating th

at they w
ere able to

 get 9
0

 
percent o

f their rated revolutions per m
inute o

u
t o

f th
e 

rep
aired

 
screw

, 
w

ith
o

u
t 

vibration 
o

r 
abnorm

al 
cavitation. 

T
he success o

f this repair task is an
o

th
er exam

ple o
f 

the 
usefulness 

o
f m

odern diver tools. T
h

e H
urst T

ool 
used in this operation is an off-the-shelf rescue tool th

at 
is 

now
 being evaluated at N

C
SL

 for 
diver use. W

ith a 
buoyancy system

 and a few
 o

th
er possible refinem

ents, 
this interesting tool w

ill becom
e an even m

ore valuable 
addition to

 the diver's bag o
f tricks. 

F
or 

fu
rth

er 
inform

ation 
on 

this 
operation or to

o
l, 

co
n

tact jo
h

n
 Q

uirk, B
ob 

E
lliott, or jo

h
n

 M
ittlem

an at 
the 

N
aval 

C
oastal 

S
ystem

s 
L

aboratory 
(C

ode 
71 0.5) l 

P
anam

a C
ity, F

lorida 32401, (904) 234-4388, A
utovon 

436-4388. 
t 



'I 

W
orking D

iver ·1
9

7
6

----
A

p
p

ro
x

im
ately

 
6

0
0

 
undersea 

divers, 
scientists, 

and 
engineers 

from
 

the 
U

nited 
S

tates 
and 

abroad 
are 

ex
p

ected
 

to
 

atten
d

 
the 

2-day 
"W

orking 
D

iver" 
S

ym
­

posium
, 

to 
be 

held 
M

arch 
2-3, 

1
9

7
6

, 
at 

B
attelle 

Mem~rial 
Institute, C

olum
bus, O

hio. T
he sym

posium
 is 

being sponsored by the U
.S. N

avy's S
upervisor o

f D
iving 

and 
O

ffice 
o

f 
N

aval 
R

esearch, 
th

e S
alvage and 

D
iving 

C
o

m
m

ittee 
o

f 
th

e 
M

arine 
T

echnology S
ociety (M

T
S

), 
th

e O
cean T

echnology D
ivision o

f th
e A

m
erican S

ociety 
o

f 
M

echanical 
E

ngineers 
(A

S
M

E
), 

and 
B

attelle­
C

olum
bus. 

S
pecialists from

 C
anada, E

ngland, F
rance, Japan, and 

th
e 

U
nited S

tates w
ill p

resen
t approxim

ately 2
0

 papers 
discussing topics o

f cu
rren

t interest to
 w

orking divers. 
S

ubjects 
include 

arctic 
diving 

expeditions, 
offshore 

oil-exploration diving, 
u

n
d

erw
ater construction and sal­

vaging, 
and 

specialized 
eq

u
ip

m
en

t. 
A

 
rep

o
rt 

o
n

 
the 

fly-aw
ay 

diving system
 developed for th

e U
.S. 

N
avy by 

B
attelle-C

olum
bus (see 

FP
, 

S
u

m
m

er 1
9

7
4

) w
ill also be 

presented. 
T

h
e 

speakers 
represent 

th
e 

governm
ents as 

w
ell 

as 
diving 

eq
u

ip
m

en
t 

m
anufacturers, 

diving 
con­

tractors, an
d

 research organizations o
f several countries. 

S
ir Jo

h
n

 W
illiam

s, w
orld-renow

ned salvor, w
ill be the 

k
ey

n
o

te 
speaker at the sym

posium
 banquet. S

ir 
John, 

w
h

o
 w

as b
o

rn
 in 

E
ngland in 1

8
9

6
, has lived m

uch o
f his 

life in 
A

ustralia. H
e joined the A

ustralian N
avy prior to

 
W

orld 
W

ar 
II and directed num

erous salvage operations 
in 

the 
so

u
th

w
est 

P
acific. 

O
n 

behalf 
o

f 
th

e 
S

alvage 
A

ssociation o
f L

loyds o
f L

ondon, he has dealt w
ith ships 

in 
all 

areas o
f the 

P
acific and Indian O

ceans. S
ince his 

retirem
en

t in 
1

9
7

1
, Sir John has co

n
tin

u
ed

 his involve­
m

en
t in salvage operations and o

th
er such enterprises; he 

is 
cu

rren
tly

 
engaged 

in 
th

e 
rem

oval 
o

f 
th

e 
Q

U
E

E
N

 
E

L
IZ

A
B

E
T

H
 from

 th
e H

ong K
ong, C

hina, harbor. (S
ee 

background at right.) 
T

h
e 

sy
m

p
o

siu
m

 
w

ill 
begin 

w
ith 

greetings from
 

th
e 

U
.S

. 
N

avy 
given 

by 
th

e 
H

onorable 
H

. 
T

yler 
M

arcy, 
A

ssistant S
ecretary o

f th
e N

avy 
(R

esearch and D
evelop­

m
ent). T

h
e S

ym
posium

 C
hairm

an is C
A

P
T

 J. 
H

. 
B

oyd, 
Jr., 

U
S

N
, 

D
irector 

o
f 

O
cean 

E
ngineering, 

N
aval 

S
ea 

S
ystem

s C
o

m
m

an
d

. M
em

bers o
f th

e program
 co

m
m

ittee 
are 

C
D

R
 

J. 
J. 

C
olem

an, 
U

SN
, 

S
upervisor 

o
f 

D
iving, 

N
A

V
S

E
A

; C
A

P
T

 W
. 

S
earle, Jr., U

SN
 

(R
et.), C

hairm
an, 

S
alvage and D

iving C
o

m
m

ittee (M
T

S
); D

r. Jack M
aison, 

M
anager o

f S
tructural R

esearch and O
cean E

ngineering, 
S

o
u

th
w

est R
esearch Institute (A

S
M

E
); M

s. B
etty A

lkire, 
S

enior A
dm

inistrative A
ssistant, 

B
attelle-C

olum
bus; and 

M
r. 

Jerry 
H

enkener, 
A

ssociate 
M

anager, 
E

q
u

ip
m

en
t 

D
evelopm

ent S
ection, B

attelle-C
olum

bus. 
T

his 5
th

 biennial W
orking D

iver S
ym

posium
 prom

ises 
to

 
be 

as 
interesting and 

relevant 
to

 all 
divers 

as 
th

e 

fo
rm

er 
sym

posium
s, 

again 
providing a highly essential 

o
p

p
o

rtu
n

ity
 

to
 

exchange 
opinions 

and 
develop 

new
 

insights in
to

 th
e problem

s facing to
d

ay
's w

orking diver. 
A

B
O

U
T

 T
H

E
 K

E
Y

N
O

T
E

 S
P

E
A

K
E

R
 (w

ith his ex
cerp

ts in italic): 
S

ir 
Jo

h
n

 
w

en
t to

 sea in 
1

9
1

0
, spending th

e n
ex

t 1
0

 years 
prim

arily in 
square rigged ships. H

e rose to
 th

e position o
f C

hief 
M

ate o
f the four-m

asted barque JU
T

E
 O

P
O

L
IS

 and later the full 
rigged 

ship 
W

R
A

 Y
 

C
A

S
T

L
E

, 
and 

eventually 
earned 

a 
square 

rigged M
aster's C

ertificate. 
I have m

a
n

y A
m

erican 
friends and have visited yo

u
r 

country on a n
u

m
b

er o
f occasions. M

y first stay (here), 
how

ever, 
w

as so
m

ew
h

a
t curious. I paid o

ff a three-m
asted 

barque 
in 

N
ew

 
Y

ork. 
W

ages 
4 

pounds 
a 

m
o

n
th

 and 
nothing left after a year's voyage, in part due to gam

bling 
at poker. F

ound m
yself hard-up a

n
d

 slept o
n

 the logs then 
stacked 

outside 
B

attery 
P

ark 
railings. 

W
hen 

near 
to 

starvation, signed on as an able seam
en a

n
d

 cattlem
an on 

a horse ship. 
S

ir Jo
h

n
's first experience o

f th
e salvage trade w

as as an able 
seam

an on th
e full rigged ship T

E
R

P
S

IC
H

O
R

E
, an

d
 th

e fam
ous 

tugs o
f their day, S

T
O

R
M

 C
O

C
K

 and S
A

R
A

H
 JO

L
IF

F
E

. 
D

uring 
W

orld 
W

ar 
I, 

he 
served 

as 
S

eco
n

d
 

M
ate 

o
f 

the 
full-rigged 

ship 
S

T
 

M
IR

R
E

N
 

w
hen 

it 
w

as 
su

n
k

 
by 

G
erm

an 
shellfire o

ff the north co
ast o

f Ireland. H
e w

as later aboard the 
full-rigged ship N

E
O

T
S

F
IE

L
D

 w
hen it w

as su
n

k
 by shellfire, on 

the o
u

tsk
irts o

f th
e B

ay o
f B

iscay. 
Seeing 

w
hat 

w
as 

com
ing, 

joined 
the 

A
ustralian 

N
avy ju

st before the second W
orld W

ar. N
o-one else being 

w
illing to

 try, 
w

as 
seconded b

y the N
avy as a private 

contractor 
to 

the 
B

ank 
o

f E
ngland for the purpose o

f 
recovering 8

0
 tons o

f gold su
n

k in the R
M

S N
IA

G
A

R
A

 in 
4

3
8

 feet 
o

f w
ater, 

2
0

 m
iles o

ff the N
ew

 Z
ealand coast. 

U
sing an 

o
ld

 h
u

lk and gear w
e m

ade ourselves, 9
6

 percent 
o

f the gold w
as brought to

 the surface. 
In 1

9
4

1
, he becam

e th
e E

xecutive D
irector o

f a salvage corps 
established 

by 
th

e A
ustralian G

o
v

ern
m

en
t to

 o
p

erate on behalf 
o

f th
e 

A
llied 

N
ations in 

th
e so

u
th

w
est P

acific until 
the end of 

W
orld 

W
ar 

II. 
It is 

on 
record 

th
at th

e salvage corps recovered 
6

0
0

,0
0

0
 to

n
s o

f shipping. 
A

s a co
n

tracto
r after the w

ar, S
ir jo

h
n

 directed th
e clearance 

o
f the 

H
ooghly 

(India) 
and 

Irraw
addy 

(B
urm

a) 
R

ivers for the 
governm

ents o
f those areas in addition to

 various o
th

er salvage 
w

ork there. D
uring these effo

rts S
ir John w

rites th
at he: 

C
arried 

A
ustralian 

divers 
w

ith 
m

e 
throughout, 

saving 
for 

an 
adm

irable 
A

m
erican 

ex-N
avy 

m
an 

called 
jo

e 
B

rogan, 
w

h
o

m
 I have tried to

 get in touch w
ith since b

u
t 

w
ith

o
u

t success. 
M

anned the salvage 
vessels w

ith Telegu 
Indians, 

am
ongst the m

o
st accom

plished seam
en I have 

had to d
o

 w
ith. 

A
fter retu

rn
in

g
 to

 A
ustralia, S

ir 
John ex

p
an

d
ed

 th
e salvage 

business in 
w

hich he w
as engaged an

d
, o

n
 behalf o

f th
e Salvage 

A
ssociation o

f L
loyds and others, he d

ealt w
ith ships all over the 

P
acific and Indian O

ceans. S
ir jo

h
n

 then becam
e an underw

riting 
m

em
b

er o
f 

L
loyds o

f L
ondon. 

In 
1

9
5

6
, at th

e request of the 
A

ustralian G
o

v
ern

m
en

t, he accepted an ap
p

o
in

tm
en

t as the first 
C

hairm
an o

f the A
ustralian N

ational L
ine, w

hich w
as destined to

 
becom

e a considerable force in w
orld shipping. H

e retired from
 

th
e C

hairm
anship in 

1
9

7
1

, after 1
5

 years o
f service. S

ince th
at 

tim
e, 

he 
has 

co
n

tin
u

ed
 

in 
salvage an

d
 

is 
now

 involved 
in 

the 
rem

oval o
f th

e Q
U

E
E

N
 E

L
IZ

A
B

E
T

H
 in H

ong K
ong H

arbor. 9 25 



T
he 

S
upervisor 

o
f 

Salvage, 
U

SN
, 

is 
tasked 

w
ith 

the 
assignm

ent 
o

f 
providing 

technical 
expertise 

and 
equipm

ent 
for 

com
bating 

m
ajor 

N
avy 

open 
sea 

oil 
spills. 

In 
order 

to 
ensure 

a 
rapid 

response 
system

 
on 

a 
w

orldw
ide 

basis, 
necessary 

equipm
ent m

ust 
be 

purchased 
and 

stored 
in 

strategic 
locations 

through­
o

u
t 

the 
w

orld. 
O

il 
skim

m
ers, 

oil 
containm

ent boom
, 

and 
large 

ship 
fenders 

are 
presently 

being 
added 

to
 

the 
N

avy's 
oil 

pollution 
abatem

ent inventory. 
T

he 
best 

m
ethod 

to 
control 

oil 
spillage 

is 
rapid 

response 
and 

quick 
containm

ent 
to 

prevent 
spread­

ing. 
A

 
pneum

atic 
containm

ent 
boom

 
m

anufactured 
b

y
 

G
oodyear 

T
ire 

and 
R

ubber 
C

om
pany 

w
as 

selected 
by 

the 
N

avy 
as 

acceptable 
in 

m
eeting 

this 
requirem

ent. 
T

he 
oil 

boom
, 

show
n 

right, 
is 

avail­
able 

in 
55-foot 

sections. 
T

hese 
sections 

can 
be 

quickly 
inflated 

and 
connected 

in 
w

hatever 
lengths 

are 
necessary 

to 
surround 

and 
contain 

spillage 
from

 
ships, 

tankers, 
barges, 

o
r 

any 
other 

vessel 
that 

m
ay 

present 
a 

potential 
pollution 

hazard. 
T

he 
boom

 
m

aterial 
is 

high 
strength 

nylon 
im

pregnated 
w

ith 
special 

synthetic 
rubber 

th
at 

is 
resistant 

to 
w

eather­
ing, 

gouging, 
seaw

ater, 
petroleum

, 
and 

abrasions. 
D

ual 
chain 

tension 
m

em
bers 

can 
share 

loads 
o

f 
up 

to 
40,000 

pounds 
that 

m
ay 

be 
caused 

by 
current, 

w
aves, 

and 
w

ind 
w

ithout 
having 

the 
entire 

load 
apply 

to 
the 

boom
 

m
aterial. 

26 
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M
r. 

Joel 
T

eague 
O

ffice
 
o

f the 
S

u
p

e
rviso

r o
f S

alvage 

O
nce 

th
e 

oil 
spill 

has 
been 

contained, 
the 

job o
f 

rem
oving 

the 
oil 

from
 

the 
w

ater 
surface 

still 
re­

m
ains 

to
 

be 
perform

ed. 
T

he 
M

arine 
C

onstruction 
and 

D
esign 

C
om

pany 
(M

A
R

C
O

) 
has 

developed 
a 

35-foot 
oil 

skim
m

er 
th

at 
w

ill 
be 

used 
by the 

N
avy 

in 
cleaning 

up 
open 

sea 
oil 

spills. 
T

he 
M

A
R

C
O

 
class 

V
 

skim
m

er 
uses 

an 
absorbent 

m
aterial 

called 
a 

"F
ilterb

elt," 
w

hich 
allow

s 
the 

passage 
o

f 
w

ater 
b

u
t 

retains 
oil. 

T
he 

pores 
in 

the 
"F

ilterbelt" 
are 

de­
signed just large enough so that w

ater droplets are n
o

t 
held 

in 
the 

belt 
by 

surface 
tension. 

W
ater 

drains 
from

 
the 

belt 
as 

it 
ascends 

from
 

the 
surface, 

leav­
ing 

the 
oil 

to 
be 

absorbed 
in 

the 
belt 

and 
then 

squeezed 
o

u
t 

by 
the 

pow
ered 

rollers 
and 

collected 
in 

the 
sum

p 
tank 

(see 
photo 

at 
right). 

A
n 

induc­
tion 

pum
p 

th
at 

m
ay 

be 
operated 

at various 
speeds, 

located 
under 

the 
belt, 

assists 
in 

increasing 
th

e 
am

ount 
o

f 
oil 

encountered 
by 

providing 
greater 

flow
-through 

rates. 
T

he 
pum

p 
also 

helps 
to

 
elim

i­
nate 

turbulence, 
w

hich 
em

ulsifies 
and 

scatters 
oil. 

T
he 

M
A

R
C

O
 

class 
V

 
is 

capable 
o

f 
operating 

under 
its 

ow
n 

pow
er 

in 
a 

transit 
m

ode 
at speeds 

o
f 

up 
to 

5 
knots. 

It 
m

ay 
also 

be 
tow

ed 
in 

a 
"Y

" 
type configuration 

to funnel 
oil 

in 
tow

ard 
the skim

­
m

er. 
In 

th
e 

latter 
case, 

the 
spill 

thickens 
in 

front 
o

f 
the 

skim
m

er 
and 

begins 
to

 
saturate 

the 
belt. 

W
hen 

this 
occurs, 

the 
operator can 

adjust 
the 

speed 
o

f 
both 

the 
belt 

and 
induction 

pum
p 

to 
obtain 

m
axim

um
 

recovery 
capabilities. 
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 C
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T
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T
h

e 
skim

m
er 

is 
constructed 

entirely 
o

f 
m

arine 
grade 

alum
inum

. 
It 

is 
designed 

so 
th

at 
it 

m
ay 

be 
tow

ed 
both 

by 
the 

bow
 

and 
by 

the 
stern. 

T
ow

ing 
by 

the 
bow

 
end, 

w
ith 

th
e 

stern 
end 

in 
the 

oil 
recovery 

m
ode, 

is 
recom

m
ended 

for 
extended 

and/or 
rough 

w
eather 

tow
s. 

T
h

e 
stern 

is 
configured 

as 
a 

catam
aran

, 
allow

ing 
the 

filter 
belt 

to
 

extend 
betw

een 
th

e 
hulls 

and 
into 

th
e 

w
ater. 

T
he 

oil 
stor· 

age 
capacity 

o
f 

th
e 

M
A

R
C

O
 

class 
V

 
is 

4
0

 
barrels, 

w
hich 

can 
be 

offloaded 
at 

a 
rate 

o
f 

2
0

0
 

gallons 
per 

m
inute. 

T
h

e 
skim

m
er 

is 
pow

ered 
by 

a 
single 

diesel 
engine 

th
at 

drives 
an 

air 
com

pressor, 
alterna­

tor, 
and 

five 
hydraulic 

pum
ps. 

T
he 

hydraulic 
pum

ps 
drive 

the 
propulsion 

unit, 
bilge 

pum
ps, 

offloading 
pum

ps, 
and 

the 
filter 

belt 
drive. 

T
he 

pilothouse 
is 

rem
ovable, 

as 
are 

th
e 

lights, 
w

iring, 
and 

sw
itch­

board. 
T

his 
perm

its 
th

e 
skim

m
er 

to
 

be 
transported 

on 
a 

flatbed 
trailer 

or air 
freighted 

on 
a 

C
-SA

. 
In 

m
any 

oil 
pollution 

operations 
it 

becom
es nec­

essary 
to

 
m

oor 
ships 

together 
in 

high 
seas 

to
 

trans­
fer 

oil 
from

 
one 

vessel 
to

 
another 

(as 
in 

the 
case 

o
f 

a 
stranded 

tanker). 
T

o
 

prevent 
dam

age 
in 

such 
situations, 

w
hich 

m
ay 

result 
from

 
the 

heaving 
and 

rolling 
o

f 
the 

tw
o 

vessels, 
th

e 
N

avy 
is 

also 
purchas­

ing 
large 

ship 
fenders. 

T
hese 

fenders, 
designed 

and 
constructed 

by 
O

cean 
S

ystem
s, 

Incorporated, 
are 

8 
feet 

in 
diam

eter, 
12 

feet 
i~ 

length, 
w

eigh 
2,700 

pounds, 
and 

have 
an 

energy 
absorption 

o
f 

338.8 
foot-kips 

at 
5

0
 

percent 
com

pression. 
T

h
e 

fender 
is 

constructed 
o

f 
closed-cell 

polyethylene 
foam

 
covered 

w
ith 

a 
nylon 

m
esh 

and 
urethane 

elastom
er. 

A
ll 

o
f 

these 
m

aterials 
are 

resistant 
to 

seaw
ater, 

petroleum
 

products, 
and 

m
ost 

chem
icals. 

S
ince 

th
e 

fender 
is 

nonpneum
atic, 

it w
ill 

n
o

t sink 
if 

punctured 
and 

can 
easily 

be 
repaired 

on 
site. 

T
he 

O
ffice 

o
f 

th
e 

S
upervisor 

o
f 

Salvage 
has 

already 
begun 

to
 

receive 
fenders, 

w
ith 

delivery 
o

f 
skim

m
ers 

and 
boom

 
to

 
begin 

ear!y 
F

Y
 

1
9

7
6

. 
O

per­
ational 

training 
w

ill 
be 

perform
ed 

o
n

 
th

e 
com

plete 
recovery 

system
, 

after 
w

hich 
th

e 
eq

u
ip

m
en

t 
w

ill 
be 

available 
for 

fleet 
use 

during 
oil 

spill 
em

ergencies. 
S

om
e 

o
f 

th
e 

eq
u

ip
m

en
t 

can 
be 

shipped 
directly 

to 
the 

fleet 
activity 

requesting 
it 

w
ith

o
u

t 
operator 

assistance: 
O

ther 
item

s, 
such 

as 
the 

skim
m

er, 
m

ay 
initially 

require 
technical 

personnel 
su

p
p

o
rt 

to
 

assure 
proper operation 

and 
m

aintenance. 
W

ith 
the 

increase 
in 

the 
num

ber 
and 

size 
of 

oil 
tankers, 

th
e 

need 
for 

b
etter 

quality 
and 

a 
greater 

quantity 
o

f 
equipm

ent 
for 

oil 
pollution 

control 
also 

grow
s. 

T
he 

S
upervisor 

o
f 

Salvage 
is 

procuring 
this 

equipm
ent 

to
 

ensure 
th

at 
the 

N
avy 

w
ill 

be 
w

ell 
prepared 

to
 

handle 
any 

m
ajor 

N
avy 

oil 
spill 

quickly 
and 

effectively. 
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A
bove: 

G
M

T
3 

M
. 

T
iern

ey
 

surfaces 
after 

inspecting pier su
p

p
o

rts. 
B

elow
: 

B
M

2 
G

. 
M

cM
ahon, P

N
2 W

. 
M

yers, 
and 

M
r. 

R
. M

cK
ay provide to

p
sid

e su
p

p
o

rt 
w

hile L
C

D
R

 M
. G

entle stan
d

s by to
 dive. 

2
8

 

JO
C

 D
on R

ichie, U
S

N
R

-R
 

R
H

C
U

 2
0

8
 

R
H

C
U

-208, 
Jacksonville, 

F
lorida, 

w
as called u

p
o

n
 recently to d

eterm
in

e 
w

h
eth

er th
e fuel oil off-loading pier at 

M
ayport N

aval S
tatio

n
, F

lorida, w
as in 

suitable 
condition 

for 
rehabilitation. 

C
hem

ically-corrosive 
electrolysis 

(electronic-erosion) has begun to
 w

ear 
aw

ay th
e m

etal o
f th

e piers' su
p

p
o

rts, 
and 

local 
authorities w

ish 
to

 discover 
w

hether 
the co

m
b

in
atio

n
 o

f barnacle 
and 

w
ave-action, as 

w
ell 

as continual 
im

m
ersion, have underm

ined th
e struc­

tural stability o
f th

e m
ain an

d
 su

p
p

o
rt 

m
em

bers o
f th

e pier. 
N

aval 
F

acilities 
E

ngineering 
C

om
­

m
and, 

C
harleston, 

S
outh 

C
arolina, 

considered 
th

e 
answ

ers 
im

p
o

rtan
t 

enough to
 request th

at a diving team
 

from
 

R
H

C
U

-208 
w

etsuit-up an
d

 gain 
som

e practical training w
hile gathering 

useful inform
ation. 

U
sually, 

this 
kind 

o
f survey 

m
ight 

go 
unaccom

plished 
because 

o
f 

the 
unavailability 

o
f m

anpow
er o

r funds, 
o

r it w
ould be accom

plished by active 
d

u
ty

 
divers 

or 
com

m
ercial 

divers. 
If 

the 
survey 

w
ere 

n
o

t 
accom

plished, 
either 

unnecessary 
o

r 
insufficient 

repairs 
to

 
the 

30-year-old 
fuel 

d
o

ck
 

m
ight have been m

ade. 
A

 specially designed gauge w
as used 

by 
the divers o

n
 the 1 0-inch H

-beam
s 

to
 determ

ine the thickness o
f th

e pier 
m

em
bers at various d

ep
th

s dow
n to 35 

feet. T
he beam

s had to
 

be "clean
ed

" 
before 

any 
m

easuring 
could 

begin. 
D

ivers 
used 

th
e Jack 

B
row

n shallow
­

w
ater 

diving 
ap

p
aratu

s 
during 

th
e 

survey, 
w

hich, 
because 

o
f 

a 
brisk 

current, lasted m
ore than 4 hours. T

h
e 

operation w
as term

ed highly-successful 
by 

N
A

V
F

A
C

, 
w

hich 
presently 

is 
analyzing 

th
e 

d
ata 

gained 
from

 
th

e 
group's efforts. 

A
 

4-
to 

5
-k

n
o

t 
rip-current, 

in 
an 

area 
providing 

3~-foot 
tide 

dif­
ferential, 

m
ade 

the 
4-hour 

survey 
a 

study in 
practical training. T

im
e w

as a 
factor, and fast w

ork had to
 be d

o
n

e 
to

 co
o

rd
in

ate w
ith th

e "tid
e clo

ck
." 

U
nit 2

0
8

 is the only R
eserve H

arbor 
C

learance U
nit in the so

u
th

east U
nited 

S
tates. L

C
D

R
 M

.G
. G

entle, o
f A

tlanta, 
G

eorgia, is th
e C

om
m

anding O
fficer o

f 
the U

nit, w
hich carries a roster o

f five 
officers 

and 
34 

enlisted 
m

en. 
In 

addition 
to 

L
C

D
R

 G
entle, diving per­

sonnel 
on 

the 
jo

b
 

included 
L

 T
 

R
ay 

S
age, 

E
xecutive 

O
fficer; 

L
 T

 
C

harles 
B

igger, 
T

raining 
O

fficer; 
L

 T
 

Jo
h

n
 

Jones, 
D

iving O
fficer; L

 T
 Jim

 C
lancy; 

G
M

T
3 

M
ike T

ierney; P
N

2 B
ill M

yers; 
and 8M

2 G
ary M

cM
ahon. C

oxw
aining 

the 
"dive b

o
at," a steel-hulled 

L
C

V
P

 
from

 
U

SS 
Y

osem
ite 

(A
D

-19), 
w

as 
E

M
2 

B
ill 

F
enner. 

C
apt. 

D
avid S

w
an, 

U
S

N
R

-R
, 

advisor 
to

 
R

eserve 
H

arbor 
C

learance 
U

nits 
aro

u
n

d
 

th
e 

co
u

n
try

 
and 

attach
ed

 
to

 
th

e 
senior 

u
n

it 
in 

W
ashington, D

.C
. (N

A
V

S
E

A
D

IV
S

A
L

 V
 

1 06), 
participated 

as 
an 

on-scene 
advisor. 

M
r. 

B
ob 

M
cK

ay 
represented 

th
e 

S
o

u
th

ern
 

D
ivision, 

E
ngineering 

C
om

m
and, N

A
V

F
 A

C
. 



I ( ·Ten-Inch 
Salvag~ 
P
u
m
p
G
~
t
 

New
 

Pdfu 
M

r. M
ark Jones 

N
aval C

oastal System
s L

aboratory 

A
 

new
 

approach 
to

 
plum

bing the 
10-inch 

salvage 
p

u
m

p
 

has 
been 

ap· 
proved 

by 
th

e S
upervisor o

f S
alvage. 

T
he 

new
 

system
 

greatly 
reduces 

the 
m

anpow
er 

and 
lifting 

requirem
ents 

necessary 
to

 
set 

up the standard 
10-

inch p
u

m
p

. 

A
 

suggestion 
su

b
m

itted
 

to
 

S
U

P
­

S
A

L
 V

 by H
T

C
 (M

D
V

) G
ary M

agnuson 
proposed th

e use o
f three lightw

eight, 
6-inch 

suction 
hoses 

instead 
o

f 
th

e 
single heavy steel an

d
 hard ru

b
b

er 10-
inch 

piping 
presently 

used. 
T

h
e 

sug­
gestion featu

red
 a m

anifold w
ith th

ree 
co

n
n

ectio
n

s 
fo

r 
lightw

eight 
6-inch 

suction 
hoses. 

T
his 

m
anifold 

enables 
rather extensive suction h

o
o

k
u

p
s to

 be 
m

ade w
ith

o
u

t the 
use 

o
f a crane and 

perm
its 

m
ultihole 

suctions from
 

the 
sam

e 
p

u
m

p
. 

T
he 

im
provem

ent 
w

ill 

A
b

o
ve

 and b
e

lo
w

: N
e

w
 p

u
m

p
 a

sse
m

b
ly 

in
 a

ctio
n

. 

allow
 

th
e 

N
avy 

to
 

delete 
from

 
its 

ships' inventory a great deal o
f 10-inch 

pum
p 

suction 
an

d
 

discharge 
p1pm

g, 
th

ereb
y

 
saving 

w
eight 

and 
storage 

space. 

M
r. 

E
arl 

B
aker, 

o
f th

e S
U

P
S

A
L

 V
 

O
ffic

e
, 

req
u

ested
 

th
at 

th
e 

N
aval 

C
oastal 

S
ystem

s 
L

ab
o

rato
ry

, 
P

anam
a 

C
ity, 

F
lorida, design and test a m

ulti­
suction m

anifold. 
A

fter designing and 
fabricating 

a 
3-

by 
6-inch 

m
anifold, 

N
C

SL
 

tests proved 
th

at the m
anifold 

did 
n

o
t 

hinder 
th

e 
p

u
m

p
's 

perfor­
m

ance. T
aking th

e suggestion one step 
fu

rth
er, 

a 
3-

by 
6-inch 

discharge 
system

 
w

as 
also designed and tested. 

T
he sam

e alum
inum

 3-
by 6-inch m

ani­
fold, 

w
hich 

o
n

ly
 

w
eighs 

7
5

 
pounds 

and costs $
7

5
0

 to
 build, can be used 

o
n

 either the su
ctio

n
 o

r the discharge 
side o

f th
e pum

p. W
hen plum

bed into 
the 

discharge 
side 

o
f 

th
e 

pum
p, 

an 
adapter elbow

 co
n

stru
cted

 from
 exist­

ing 
1 0-inch 

hardw
are 

interfaces 
th

e 
m

anifold w
ith th

e p
u

m
p

. 
G

reater capability can be obtained 
from

 
th

e 
new

 
system

 
by 

inserting 
com

m
ercially available b

u
tterfly

 valves 
(w

ith 
6-inch 

R
oylyn 

quick-couplings 
o

n
 each 

side) 
in 

o
n

e o
r m

ore o
f the 

suction 
lines. 

In 
this 

w
ay, 

selective 

pum
ping can be achieved o

r a partic­
ular section can be secured if it starts 
sucking 

air 
before 

th
e 

o
th

er 
lines. 

A
lso, a single 

6-inch 
line can be used 

for stripping th
e b

o
tto

m
 o

f a com
part­

m
en

t after m
ajor pum

ping. O
f course, 

w
hen operating w

ith one o
r tw

o
 valves 

closed, th
e p

u
m

p
 has decreased perfor­

m
ance. 

S
everal 

valves, 
at th

e cost o
f 

ap
p

ro
x

im
ately

 
$

1
9

0
 

per 
assem

bly, 
w

ould 
greatly 

increase 
th

e versatility 
o

f 
a 

salvage 
activity's 

1 0-inch 
pum

p 
system

. D
uring th

e prelim
inary testing, 

a 
D

o
v

e
r 

C
o

rp
o

ra
tio

n
 

(T
u

lsa, 
O

klahom
a) 6-inch alum

inum
 butterfly 

valve, 
m

odel 
R

2040-22A
, 

w
as 

used 
w

ith N
ew

 jersey B
rass and A

lum
inum

 
M

anufacturing 
C

om
pany 

(A
rlington, 

N
ew

 
jersey) 6-inch 

alum
inum

 flanges 
on 

each 
side. 

T
he 

R
oylyn 

couplings 
should be available to

 those com
m

ands 
interested. 

D
uring 

th
e 

test 
and 

evaluation o
f 

the 
m

anifold, 
N

C
S

L
 

had 
an 

oppor­
tunity 

to d
em

o
n

strate its advantages; 

A
 

distress 
call 

w
as 

received 
from

 
a 

local 
group 

requesting 
assistance 

to 
refloat a shrim

p boat. 
It w

as decided 
th

at a p
u

m
p

 such as th
e 1 0-inch m

odel 
w

ould be required to
 d

o
 th

e job. U
pon 

reaching 
th

e 
site, 

N
C

S
L

 
personnel 

assem
bled 

th
e 

new
 m

anifold 
and the 

6-inch suction hose 
by hand, low

ered 
it in

to
 th

e shrim
p b

o
at and so

o
n

 had 
the b

o
at afloat. T

his pum
ping job w

as 
accom

plished 
w

ith
o

u
t 

th
e 

use 
o

f a 
c
ra

n
e
 

and 
w

ith 
o

n
ly

 
tw

o
 

people 
required for connecting and operating 
the pum

p. 
D

iving and salvage person­
nel w

h
o

 have had experience w
ith the 

1 0-inch 
p

u
m

p
 

w
ould 

agree 
th

at 
this 

task 
w

ould 
n

o
t 

have 
been 

possible 
w

ith 
th

e 
standard 

1 0-inch 
plum

bing. 
D

etailed draw
ings o

f th
e new

 m
ani­

fold 
system

 
are o

n
 file at N

C
S

L
. A

ny 
inform

ation concerning the new
 m

ani­
fold 

o
r 

the 
tests 

can 
be received 

by 
contacting M

ark 
jo

n
es o

r B
ob E

lliott 
(A

u
to

v
o

n
 
4

3
6

-4
3

8
8

 o
r 

(9
0

4
) 

2 3 4 -
4 3 8 8 ) a

t 
th

e
 

N
aval 

C
oastal 

S y stern
s 

L
aboratory 

(C
o

d
e 

710.5 ), 
P

anam
a C

ity, F
lorida 3

2
4

0
1

. 
! 2
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T
he N

aval S
chool, D

iving and S
alvage now

 has official 
approval 

to relocate to
 P

anam
a C

ity, F
lorida. E

ffective 
July 1, 1978, the school w

ill 
be disestablished as a com

­
m

and 
in 

the 
W

ashington 
N

avy 
Y

ard. 
It w

ill 
rem

ain a 
shore activity assigned to

 th
e C

hief o
f N

aval O
perations, 

b
u

t w
ill 

be reestablished as a ten
an

t activity at th
e N

aval 
C

oastal 
S

ystem
s L

aboratory in 
P

anam
a C

ity. T
h

e new
 

nam
e 

for 
th

e 
co

m
m

an
d

 
w

ill 
be 

th
e N

aval 
D

iving and 
Salvage T

raining C
en

ter (N
D

S
T

C
) its m

ission w
ill be: 

T
o

 train selected officers and enlisted personnel in 
diving, 

ship salvage, and subm
arine rescue, an

d
 to

 
perform

 additional 
tasks assigned by th

e C
hief o

f 
N

aval E
ducation an

d
 T

raining. 

T
he 

m
ove to

 
P

anam
a C

ity m
erges the functional re­

sponsibilities and all 
resources o

f th
e N

aval S
chool and a 

portion o
f the diver second class and scuba diver training 

from
 the S

ervice S
chool C

om
m

and in S
an D

iego, C
alifor­

nia. 
N

D
ST

C
 w

ill 
be teaching th

e sam
e curriculum

 it has 
before, b

u
t w

ill also provide separate curriculum
s in 2nd 

C
lass 

D
iving S

chool and scuba. T
his m

erger is based o
n

 
continued efforts to

 provide adequate facilities for exist­
ing and planned training requirem

ents w
ith a reduction 

o
f operational costs. 

T
here are several reasons behind the decision to

 m
ove 

the 
N

aval 
S

chool 
to

 
P

anam
a C

ity. 
O

ne o
f th

e 
m

ore 
obvious factors is geographical location. T

he presence o
f 

severe 
pollution 

in 
b

o
th

 
th

e 
A

nacostia and 
P

otom
ac 

R
ivers 

and the lack o
f deep w

ater equal 
to

 o
r greater 

than 
100 feet 

(w
hich 

is 
required 

for 
m

ixed gas 
diver 

training) w
ithin 6

4
 m

iles distance com
pares poorly w

ith 
the 

P
anam

a 
C

ity 
locale, 

w
here excellent w

ater d
ep

th
, 

(w
ithin 1

2
 m

iles), an
d

 w
eather conditions exist. 

R
elocation o

f th
e school w

ill also co
n

tin
u

e th
e close 

liaison 
w

ith the 
N

avy E
xperim

ental D
iving U

nit, w
hich 

m
oved to

 
P

anam
a C

ity in 
1

9
7

4
. A

t this new
 location, 

the 
school 

has 
th

e 
possibility 

o
f jo

in
t 

utilization 
o

f 

30 

boats, offshore 
platform

s, th
e O

cean S
im

ulation 
F

acil­
ity, 

an
d

 
th

e 
diving expertise o

f N
 E

D
U

 
and 

th
e N

aval 
C

oastal S
ystem

s L
aboratory. 

F
inally, th

e estim
ated one-tim

e cost to
 relocate th

e 
school in 

new
 facilities in 

P
anam

a C
ity is low

er than th
e 

funds required for th
e needed repair o

f the present train­
ing spaces and facilities. 

In 
ad

d
itio

n
, real 

estate is 
n

o
t 

available 
in 

the W
ashington 

N
avy 

Y
ard for expansion, 

b
u

t can be o
b

tain
ed

 if necessary in P
anam

a C
ity. 

C
urrently 

in 
th

e 
design 

and 
engineering phase, th

e 
fu

tu
re N

aval 
D

iving and S
alvage T

raining C
enter w

ill 
be 

unique in construction. It w
ill consist o

f 6
4

 1 0-foot-w
ide 

prefabricated co
n

crete slabs in a circular-looking struc­
tu

re. U
sing these rectangular-shaped "p

ieces" w
ill elim

i­
nate th

e 
need for curved structural m

em
bers. T

h
e new

 
tw

o sto
ry

 facility w
ill 

feature an 
in

d
o

o
r training pool, 

located in 
th

e o
p

en
 co

u
rty

ard
 area in th

e cen
ter o

f th
e 

co
m

p
lex

 (see draw
ing), an

d
 an in-house au

d
ito

riu
m

 th
at 

w
ill 

seat 1
6

8
. A

lso, th
e new

 
training 

c.enter w
ill 

have 
three 

pressure 
com

plexes 
and th

ree o
p

en
 diving tan

k
s 

instead o
f th

e tw
o

 o
f each th

e 
N

aval 
S

chool presently 
uses. T

h
e staff o

f th
e new

 training cen
ter w

ill co
m

e fro
m

 
the p

resen
t school staff, an_d w

ill consist o
f 11 

officers, 
6

5
 enlisted personnel, an

d
 7 civilians. 

T
he 

N
aval 

S
chool 

is 
th

e 
only 

training 
co

m
m

an
d

 
au

th
o

rized
 to

 qualify officer and enlisted personnel in all 
phases o

f diving, ship salvage, and subm
arine rescue fo

r 
the entire 

U
.S

. 
N

avy, 
U

.S
. 

A
rm

ed F
orces, and selected 

allied 
nations. C

lasses are available for deep sea (H
e0

2
) 

diving 
officers, 

ship 
salvage diving officers, 

D
iver-F

irst 
C

lass, 
M

edical 
deep sea 

diving technicians, and 
M

aster 
D

ivers. T
h

e school also provides refresher training for all 
classes o

f divers, 
training o

f E
ngineering D

uty O
fficers 

and 
C

om
m

anding/E
xecutive 

O
fficers 

o
f 

diving 
ships, 

training fo
r foreign officers and enlisted personnel u

n
d

er 
the 

M
ilitary 

A
ssistance 

P
rogram

, an
d

 training fo
r N

avy 
civilian industrial divers. 
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J; 

UPPERPO&t-OF-T 

LA
R

G
E 

.C
LA

SSR
O

O
M

 

A
U

D
ITO

R
IU

M
 

168 M
EN

 

D
raw

ings show
 the structural layout o

f the 
tw

o-story building that w
ill house the N

aval 
D

iving and Saf.va{Je Training C
enter (now

 the 
N

aval School, 
D

iving and Salvage} w
hen it is 

established in P
anam

a C
ity, F

lorida. N
D

ST
C

 
w

ill be a 64-sided facility, 
w

ith the center 
section 

(inner courtyard) open to the sky. 
A

dvantages o
f the 

to-be-built com
plex in­

clude 
(i 

large 
traid:Jing 

tank, 
a 

168-seot 
auditorium

, 
t~Jr:ee 

pressu.l"e 
com

plexes and 
thF

ee open divifilg tanks. 



A
fter 4

0
 years o

f service for th
e U

S 
1

9
4

0
 (during w

hich tim
e h

e atten
d

ed
 

N
avy, 

M
r. 

E
arl 

F. 
L

aw
rence 

w
as 

diving school}, an
d

 th
en

 b
ack

 to
 U

SS 
honored 

by 
th

e 
P

uget 
S

o
u

n
d

 
N

aval 
H

O
L

L
A

N
D

 from
 

1
9

4
0

 until his H
on-

O
ne 

o
f 

the 
first 

m
ajor 

projects 
S

hipyard 
(PSN

S} 
and 

th
e 

N
aval 

S
ea 

orable 
D

ischarge in 1
9

4
1

. 
A

fter leav-
assigned to

 M
r. 

L
aw

rence w
as locating 

S
ystem

s 
C

om
m

and 
at 

his 
retirem

en
t 

ing 
th

e 
N

avy, 
he 

joined 
th

e 
P

uget and 
raising 

th
e 

C
ivil 

W
ar 

ironclad 
cerem

ony on O
cto

b
er 7, 1975. R

A
D

M
 . S

ound 
N

aval 
S

hipyard diving team
, a T

E
C

U
M

S
E

H
 

from
 

the 
b

o
tto

m
 

o
f 

F
.F

. 
M

anganaro, 
PSN

S 
C

om
m

ander, 
job in w

hich he w
as involved w

ith nu-
M

obile 
B

ay, 
A

labam
a, 

in 
1

9
6

7
. 

presented M
r. L

aw
rence w

ith a 40-year 
m

erous 
advancem

ents 
in 

diving. 
T

hrough 
research 

and 
reasoning 

in
to

 
C

ertificate 
o

f 
R

etirem
ent, 

signed 
by 

W
hile 

an 
em

ployee 
at 

P
S

N
S

, 
he 

the facts given ab
o

u
t th

e 1
8

6
3

 sinking 
the S

ecretary o
f th

e N
avy, and a retire-

developed 
an 

underw
ater 

to
rch

 
th

at o
f the T

E
C

U
M

S
E

H
, he found th

e ship 
m

en
t plaque an

d
 letter from

 N
A

 V
S

E
A

 featured 
lightness, 

com
pactness 

and 
and 

w
as able to

 clear aw
ay enough o

f 
C

om
m

ander 
V

A
D

M
 

R
.C

. 
G

ooding. 
ease o

f handling, w
hich is still used by 

the m
ud to en

ter the hulk and retrieve 
C

A
P

T
 R

obert 8
. M

oss, 
D

eputy S
uper-

divers. 
H

e 
also designed an

d
 o

u
tfitted

 
the ship's an

ch
o

r an
d

 several artifacts 
visor 

o
f 

Salvage 
for 

N
A

V
S

E
A

, 
also 

the 
sh

ip
y

ard
's 

first 
diving 

b
o

at 
an

d
 

from
 th

e officer's w
ardroom

. 
presented 

a 
retirem

ent plaque to
 M

r. 
later designed an

o
th

er diving b
o

at still 
A

n
o

th
er priority jo

b
 tasked to

 him
 

L
aw

rence 
from

 
th

e 
N

A
V

S
E

A
 

O
cean 

used there. 
w

as 
raising 

th
e 

sm
all, tw

o-m
an 

N
avy 

E
ngineering O

ffice, w
here he sp

en
t th

e 
H

e 
transferred 

to 
O

ffice 
o

f 
th

e 
subm

ersible 
A

L
V

IN
, 

w
hich had 

been 
latter portion C?f his career. 

S
upervisor 

o
f 

S
alvage 

in 
th

e 
(then) 

lost w
hile being launched o

ff th
e co

ast 
E

arl 
L

aw
rence 

began 
his 

m
ilitary N

aval 
S

hip 
S

ystem
s 

C
o

m
m

an
d

, 
o

f M
assachusetts 

in 
1

9
6

8
. T

h
e N

avy 
career w

hen he enlisted in the N
avy in W

ashington, 
D

.C
., 

w
here 

he 
becam

e 
spent 

1
0

 
m

o
n

th
s 

trying 
to

 
raise 

1
9

3
5

. 
It 

w
as 

only 
by 

circum
stance the 

H
ead 

o
f th

e 
O

p
eratio

n
s D

ivision 
A

L
V

IN
 

from
 

5,051 
feet o

f w
ater an

d
 

th
at he w

as assigned 
to

 an A
S

R
, and 

and th
e only m

an ever to
 hold th

e title 
failed; 

b
u

t, in 
a 7-day o

p
eratio

n
, M

r. 
it 

w
as 

there th
at 

his 
love 

fo
r diving 

o
f "C

ivilian S
alvage 

M
aster." T

h
o

u
g

h
 

L
aw

rence's 
tettm

 
w

as able 
to

 lift th
e 

grew
_ H

e w
as first assigned for 3 

w
eeks 

encountering num
erous challenges dur-

subm
ersible 

successfully 
an

d
 

m
ove 

it 
aboard U

SS 
H

O
L

L
A

N
D

 (A
S}, then to

 
ing his years th

ere, he accu
m

u
lated

 a 
to

 
shallow

 
w

ater 
w

here 
it 

w
as 

th
en

 
U

SS 
O

R
T

O
L

A
N

 
(A

S
R

-5) 
from

 1936-
perfect success record. 

lifted to
 th

e deck o
f th

e m
o

th
er ship. 
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D
uring the 

operation, he 
developed a 

special 
toggle 

bar and used the 7 -m
an 

sub 
A

L
U

M
IN

A
U

T
 

to 
position 

the 
toggle inside A

L
V

IN
's open hatch. H

e 
also 

personally 
m

ade 
several 

dives 
w

hen the subm
ersible w

as raised to 90 
feet 

to 
position 

diving slings that he 
designed him

self for the long tow
 back 

to shallow
 w

ater. F
or his efforts in this 

operation, M
r. 

L
aw

rence w
as given the 

S
uperior C

ivilian Service A
w

ard. 
T

he B
ritish lost a tw

o-m
an subm

er­
sible 

in 
1 ,570 

feet 
o

f w
ater 

off the 
coast 

of 
Ireland 

in 
1974, w

ith 
tw

o 
m

en aboard and less than 72 hours of 
oxygen 

left. 
(See 

FP, 
W

inter 
1973.) 

A
fter 

30 hours, the 
B

ritish 
requested 

assistance 
from

 
the 

O
ffice 

of 
the 

Supervisor 
of 

Salvage, 
and 

M
r. 

L
aw

rence 
and 

C
D

R
 

(now
 

C
A

PT
) 

R
obert 

B. 
M

oss, 
D

eputy 
SU

 PSA
L V

, 
w

ere 
assigned 

the 
job. 

Faced 
w

ith 
40-foot seas 

and only 
m

inutes o
f air 

rem
aining for 

the 
trapped occupants, 

the SU
PSA

L
 V

 team
 successfully raised 

the 
m

ini-sub w
ith both crew

m
en alive 

and 
in 

good 
condition. T

his w
as the 

efforts 
in 

this 
crucial 

operation, 
he 

first tim
e a vessel 

w
ith a crew

 aboard 
received 

the 
N

avy 
D

istinguished 
had 

been 
recovered from

 such a great 
C

ivilian 
Service 

A
w

ard, 
the 

highest 
depth. 

aw
ard 

available to a civilian em
ployee 

O
ne 

o
f the m

ost difficult projects 
of the U

.S. N
avy. 

tasked 
to 

Earl 
L

aw
rence 

w
as 

the 
M

r. 
L

aw
rence 

earned 
num

erous 
salvage 

of 
the 

51 D
N

E
Y

 
E. 

SM
IT

H
, 

honors and _aw
ards during his career, 

w
hich sank and broke in tw

o pieces at 
including 

three 
beneficial 

suggestion 
a critical locale in the S

t. C
lair R

iver in 
aw

ards 
for 

im
proving 

an 
underw

ater 
1972. A

s S
enior Salvage M

aster on the 
w

elding 
holder, 

im
proving 

an 
under­

job, he developed 
the unique plan of 

w
ater 

burning 
torch, 

and 
im

proving 
using 

cofferdam
s 

constructed 
w

ith 
the M

k V
 D

eep Sea D
iving H

elm
et. H

is 
w

indow
s for the divers' entry into the 

extensive 
training 

includes 
attending 

subm
erged 

ship, 
enabling 

divers 
to 

the 
N

aval 
S

chool, D
iving and Salvage; 

enter the hull w
ith less exposure to the 

U
.S. 

N
avy 

Salvage S
chool; U

.S. 
N

avy 
current, 

w
hich 

ranged 
from

 
8 

to 
12 

U
nderw

ater 
Sw

im
m

ers 
S

chool; 
and 

m
ph. 

M
r. 

L
aw

rence 
supervised 

all 
special courses at O

lym
pic C

ollege in 
river-borne 

efforts 
of 

the 
operation 

navigation, m
anagem

ent, and steel fab­
and 

personally 
conducted 

essential 
rication/structural. 

survey 
dives 

in 
frigid 

w
ater that had 

alm
ost zero visibility in addition to its 

F
aceplate w

ishes to extend the best 
dangerously 

fast 
current. 

H
is ada pta-

w
ishes 

to 
E

arl 
"C

urly" 
L

aw
rence 

at 
tion 

of new
 

diving and 
salvage 

tech-
the conclusion o

f an illustrious career 
niques contributed significantly to the 

and the beginning of new
 endeavors in 

success 
of 

an 
operation 

that 
m

ost 
his 

new
 

hom
e 

in 
B

rem
erton, 

people said could not be done. For his 
W

ashington. 
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T
he end m

aster 

1 w
ant to a(ert~ll'~fyou~i~\I~rs,t~tli~:~,~~gers 

involyed·whe~yg~ ar,~gpem;H~~Hi t,~~Yiciqityof· ... , .•.•••. ~, 
,,· 

installations.br~qui~n:(¢htt~at:~pn,;t~~lor<;~n prd~l!cla 
sud~en flow

 ~fwater o~ diff,~r~r)tial Rf~ss,~res, 
· 

B
efore com,men?ingdivi~~ ()pera_t!ons)~ ·,~.e 

of docks, lpck&1 basins(or~i~,~liQes,,a_deq~afe steJ:Js.m
usl'' 

,be tak.en to ensurethatyoria~dy~u,r4ellow~N~rs 
ri.ot be eX

J:Josed to: any su~,d~n,,~,()\:\i~qfw,ater 9~ .• ·'' .. •.• 
•. differentl~ll'ressure, lti;&~s~n~i~l th~t th~. follow

ing 
, 1 baskl't~~a\Jti~nsar:e,~t~ictly observ~CI. 

, 
. 

. 
ositions of 

1 
A

scertain the ~ 
ends etc. 

· 
· lets P

1Pe 
' 

culverts, In in ~he event of 
. 

that could, 
. 

valves being 
k 

or sluice 
penstoc s 

danger divers. 
operated, en 

. 
the authorities In 

2 
E

.nsure th
at 

. 
a position to 

· 
f 

sons lh
 

charge o 
per 

ves are fu 1\y 
operate such val 

rea and tim
e of 

. 
ed of the a 

lnforn:' . 
erations. 

anY
 diV

Ing op 

valve is operated, 
3. B

efore ~nY of w
hich w

ould 
the operation. 

the divers, all 
. 

a: nsk to 
onsutute 

f the w
ater. 

c 
be o

u
t o 

divers are to 

• • • 
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