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Abst rac t  

From 16-26 A p r i l  1984, t h e  Navy Experimental Diving Unit (NEDU) conducted 
t e s t i n g  on t h e  CLUCAS Underwater Kerie  Cable thermal c u t t i n g  equipment a t  'A' 
dock, P e a r l  Harbor, Hawaii. The purpose of t h i s  t e s t i n g  w a s  t o  v e r i f y  Navy 
procedures f o r  s e t  up, use and maintenance, e v a l u a t e  d i v e r  and equipment 
hazards,  i d e n t i f y  proper  procedura l  c o r r e c t i o n s  f o r  i d e n t i f i e d  hazards and 
provide a recommendation f o r  t r a i n i n g  procedures.  

The Kerie  Cable has s i m i l a r  hazards as o t h e r  c u t t i n g  equipment w i th  
accep tab le  s a f e t y  margins. The procedures  e s t a b l i s h e d  proved t o  be e f f e c t i v e  
and sa fe .  The f l e e t  w i l l  r e q u i r e  only minimal t r a i n i n g  f o r  s a f e  and e f f e c t i v e  
c u t t i n g .  The CLUCAS Underwater Kerie  Cable thermal c u t t i n g  equipment i s  
considered t o  be r e l i a b l e ,  s a f e  and an  e f f e c t i v e  means of underwater thermal 
c u t t i n g  . 
KEY WORDS: Kerie  Cable 

Diver Tools 
Underwater Cut t ing  
Salvage Torch 
Cut t ing  Torch 
Ul t ra thermic  Torch 
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I. INTRODUCTION 

In  1972, t h e  Naval Diving and Salvage Unit t e s t e d  Kerie Cable with the  
Thenno-jet c u t t i n g  to rch  manufactured and marketed by Taylor Diving and 
Salvage Company. The test ( re fe rence  1 )  found the  Thenno-jet c u t t i n g  to rch  t o  
be unsui table  f o r  Navy use. Subsequent t o  t h i s  t e s t ,  Kerie Cable was 
incorporated i n t o  the  "CLUCAS Underwater Kerie Cable Thermal A r c  Cutt ing 
Equipment" marketed by Seeler  En te rp r i ses ,  Napa, Cal i fornia .  

I n  Apr i l  1984, manned t e s t i n g  was conducted on the  CLUCAS underwater 
Kerie Cable Thermal A r c  Cutt ing Equipment a t  Mobile Diving and Salvage Unit 
One (MOBDIVSALVU ONE), Pea r l  Harbor, H a w a i i  under the  d i r e c t i o n  of NEDU. 
Test ing was conducted i n  response t o  Naval Sea Systems Command (NAVSEA) Task 
84-3 and i n  accordance wi th  NEDU Test Plan 83-59 t o  determine t h e  system's 
a c c e p t a b i l i t y  f o r  U.S. Navy use. Test ing was conducted t o  v e r i f y  d i v e r  and 
equipment s a f e t y ,  and v a l i d a t e  Navy procedures f o r  s e t  up, use and poss ib le  
t r a i n i n g  evolut ions.  

11. EQUIPMENT DESCRIPTION 

A. The CLUCAS Underwater Kerie Cable Thermal A r c  Cutt ing Equipment i s  
an  u l t r a the rmic  cable  manufactured by CLUCAS Diving and Marine Engineering 
Limited i n  England and exclus ively  d i s t r i b u t e d  by Seeler  En te rp r i ses ,  2046 
Waverly S t r e e t ,  Napa, Ca l i fo rn ia  94558. It i s  designed f o r  quick, 
l ightweight ,  continuous c u t t i n g  of any fe r rous  metals. 

B. The CLUCAS Underwater Kerie Cable Thermal A r c  Cutt ing Equipment 
t e s t e d  c o n s i s t s  of the  following items ( s e e  Figure 1).  

1. One c o n t r o l  panel.  

2. One 10 f t .  high pressure  (HP) manifold. 

3.  One 100, 200 o r  250 f t .  ex tens ion lead.  

4. One i n s u l a t i o n  sleeve.  

5 .  One 1/4 i n .  x 1/4 in .  B r i t i s h  standard pipe (B.S.P.) double male 
adapter  . 

6. One 1/4 in .  x 1 /8  in.  B.S.P. double male adapter .  

7. One p a i r  of heavy duty wire c u t t e r s .  

8. 6 ,  9 o r  12 mm Kerie Cable. 

9. Two 12 v o l t  b a t t e r i e s .  

The Kerie Cable i s  a f l e x i b l e  s p i r a l  cable  of 6 wire x 9 s t r and  core less  
high t e n s i l e  s t e e l  wire with a rough i n h i b i t o r  f i n i s h  enclosed i n  an extruded 
u l t r a v i o l e t  inh ib i t ed  polypropolene p l a s t i c  sheathe. This cable  i s  connected 
t o  the  extension lead by an  oxygen (02)  adapter .  The extens ion lead i s  i n  
t u r n  connected t o  the  console. The console supp l i e s  negative amperage from 
t h e  two 12 v o l t  b a t t e r i e s  and low pressure  O9 from the  HP manifold v i a  a hand 
loader.  The cable  i s  ign i t ed  by c los ing  t h e  kn i fe  switch on the  console and 
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touching t h e  t i p  of the  cable t o  a s t r i k e r  p la t e .  The s t r i k e r  p l a t e  i s  
connected t o  t h e  pos i t ive  s i d e  of t h e  b a t t e r y  opening. A HOKE valve  on the  
console allows oxygen t o  flow down t h e  c e n t e r  of the  cable  t o  feed t h e  heated 
w i r e  thus  allowing t h e  cable  t o  i g n i t e .  Once the  cable i s  i g n i t e d  t h e  kn i fe  
switch i s  reopened. The cable continues t o  burn u n t i l  i t  is  completely 
consumed o r  u n t i l  t h e  oxygen i s  secured a t  the  console. The burning of the  
cable  can be stopped almost i n s t a n t l y  by opening t h e  oxygen vent  valve on the  
console which vents  the  oxygen t o  the  atmosphere ins tead  of supplying it t o  
t h e  cable. 

III. TEST PROCEDURE 

A l l  t e s t i n g  was conducted i n  accordance with the  procedure i n  APPENDIX A 
and the  Underwater Cutt ing and Welding Manual (Reference 2). Test Plan: 

A. Or ienta t ion  t r a i n i n g  was conducted on the  surface ,  with each 
designated d ive r  f ami l i a r i zed  i n  t h e  following manner: 

1. Each d i v e r  read the  manufacturers pamphlets. 

2. Each d i v e r  read t h e  procedure i n  NEDU Test Plan 83-59. 

3. Each d i v e r  performed tops ide  hands-on t r a i n i n g  u t i l i z i n g  the  
Kerie Cable Console, proper phone procedures, i g n i t i o n  techniques and making 
su r face  c u t s  with the  cable. 

B .  Testing was conducted using 6 ,  9 and 12 mm cable t o  cu t  1 inch th ick  
HY 80 s t e e l  p l a t e ,  4 inch square 4340 s t e e l  bar ,  3 inch OD copper n i c k e l  
s h a f t ,  2 inch 4340 s t e e l  p l a t e ,  1/4 inch 4340 s t e e l  p l a t e ,  1 /4  inch brass  
p l a t e  and 4.5 inch OD aluminum round stock.  

C. A l l  d ive r s  wore the  MK 12 SSDS i n  the  a i r  conf igura t ion  with boots ,  
dry s u i t ,  c o v e r a l l  and weights. A FADS I system provided a i r .  No d ive r s  wore 
welding sh ie lds  a s  the  s h i e l d s  made i t  too dark t o  cu t  e f f e c t i v e l y  
underwater. 

D. The power source was two 12 v o l t  automobile b a t t e r i e s  connected i n  
s e r i e s .  

E. The depth of the  p ro jec t  was 15 f e e t  of seawater (FSW), v i s i b i l i t y  
between 3-5 FSW, cur ren t  from 0 t o  0.5 knot,  water temperature approximately 
80Â° and t h e  bottom conf igura t ion  was sandy s i l t .  

F. A s a f e t y  observer was a t  the  work s i te  a t  a l l  times and a standby 
d i v e r  was dressed on deck. 

G. The cable was marked every f o o t  and t h e  length  of cable  was recorded 
before and a f t e r  each p ro jec t .  

H. Oxygen pressures  were taken before and a f t e r  each projec t .  

I. Ign i t ion  time was recorded including r e - s t a r t s  underwater. 
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J. To record t h e  amount of t i m e ,  c ab le  and oxygen used f o r  which 
p r o j e c t ,  APPENDIX B was completed f o r  every  dive.  Af t e r  t h e  t e s t i n g  w a s  
complete each d i v e r  w a s  deb r i e f ed  and asked t o  provide a w r i t t e n  answer t o  t h e  
fol lowing quest ions.  

1. Was t h e  t r a i n i n g  provided i n  t h i s  procedure s u f f i c i e n t ?  I f  n o t ,  
what would you do t o  improve t r a i n i n g ?  

2. Were t h e  procedures  f o r  c u t t i n g  provided i n  t h i s  procedure 
c o r r e c t ?  What changes t o  t h e  bottom c u t t i n g  procedures  d i d  you make when 
c u t t i n g  d i f f e r e n t  metals?  

3 .  Were any s a f e t y  hazards noted? 

I V .  RESULTS AND DISCUSSION 

A l l  t r a i n i n g  and underwater c u t t i n g  was conducted fo l lowing  t h e  
procedure s e t  f o r t h  i n  APPENDIX A and t h e  Underwater Cu t t i ng  and Welding 
Manual (Reference 2).  A l l  d i v e s  were unevent fu l  from a s a f e t y  s tandpoin t .  
The procedures ou t l i ned  i n  APPENDIX A proved t o  be very  e f f e c t i v e  and t h e  
"emergency o f f "  procedure proved s a t i s f a c t o r y .  The oxygen overbottom 
p res su res  (APPENDIX A, Table Al) provided t h e  proper  oxygen p re s su re  t o  t h e  
d i v e r  a t  a l l  t imes and prevented problems wi th  burn back i n  t h e  cable .  The 
procedure f o r  blowing down t h e  cab le  prevented ox ida t ion  ( r u s t )  i n  t h e  cable .  
The l ack  of r u s t  and t h e  q u a l i t y  of t h e  cab le  prevented any s p i r a l  burning 
from occurr ing.  

Various s i z e  c u t t i n g  c a b l e s  and techniques  were t e s t e d  f o r  c u t t i n g  
d i f f e r e n t  th icknesses  and types  of metal.  A Navy procedure f o r  c u t t i n g  
non-ferrous metals w a s  a l s o  t e s t e d  and i s  included i n  APPENDIX A. One q u a r t e r  
i nch  t h i c k  b ra s s  and 4.5 inch  OD aluminum round s tock  were t h e  non-ferrous 
metals  t e s t e d .  The 6 mm cab le  would n o t  c u t  t h e  b r a s s  and t h e  9 mm c a b l e  
provided marginal r e s u l t s .  The 12 mm c a b l e  could punch ho le s  and then  melt 
t h e  brass .  However, t h e  h e a t  d i s s i p a t e d  so  r a p i d l y  t h a t  when t h e  c a b l e  w a s  
l i f t e d  from t h e  metal  f o r  j u s t  a moment, t h e  metal  would coo l  enough t o  touch 
wi th  a bare  hand. Consequently, s i n c e  Ker ie  Cable has a low burning 
temperature,  i t  i s  not  recommended f o r  u se  on brass .  Aluminum w a s  e a s i l y  c u t  
by the  Kerie  cable.  The 4.5 i nch  OD aluminum round s tock  was c u t  us ing  t h e  
sma l l e r  6 mm cable .  No blow backs occurred wi th  e i t h e r  t h e  b ra s s  o r  t h e  
aluminum. 

Thick f e r r o u s  metal  was c u t  u s ing  t h e  12 mm cable .  No blow backs 
occurred and t h e  metal  was e a s i l y  burned through. The only problem 
when using t h e  Kerie  cab le  w i th  t h e  t h i c k e r  metals  was t h a t  s l a g  would bui ld  
up t h a t  had t o  be removed e i t h e r  by remel t ing  o r  by chipping i t  out.  
APPENDIX A, Table A2 provides  recommended c a b l e v s i z e s  f o r  u se  wi th  va r ious  
th icknesses  of metal  p l a t e .  

The t e s t i n g  showed t h a t  a d i v e r  u s ing  common sense ,  t h e  procedures  
provided i n  APPENDIX A, t h e  manufacturers  pamphlets and r e fe rence  2 could work 
s a f e l y .  E l e c t r i c a l  shock hazard t o  d i v e r  i s  p r a c t i c a l l y  non-exis tent  
( i . e .  t h e  d i v e r  would have t o  burn himself by t r y i n g  t o  touch t h e  metal  I n s i d e  
t h e  cab le  before  he could complete t h e  c i r c u i t  and shock h imsel f ) .  I f  t h e  
d i v e r  remains cognizant  of which s i d e  h i s  umbi l i ca l  i s  on and p l aces  t h e  cab le  
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on the  opposi te  s i d e  and is  concientious about using h i s  "02 o f f "  and 
"emergency off"  procedures he w i l l  not  be a b l e  t o  damage any of h i s  v i t a l  l i f e  
support  equipment. I f  the  d ive r  waives the  ign i t ed  cable about o r  loses  
c o n t r o l  of i t ,  t h e r e  i s  l i t t l e  chance of it se r ious ly  burning him s i n c e  the  
cab le  mast be held c lose  t o  an objec t  f o r  a period of time t o  burn it. 
Table 1 provides a synopsis of the  problem a r e a s  i d e n t i f i e d  i n  reference  1 and 
t h e  r e s u l t s  of cu r ren t  t e s t ing .  A l l  d e f i c i e n c i e s  were found t o  have been 
resolved a s  discussed above. 

Training of t h e  CLUCAS Kerie cable  is  simple. The cable i s  easy t o  
l e a r n  t o  use both on the  su r face  and i n  the  water. For rough c u t s  a d ive r  
needs no more than a one day o r i en ta t ion .  He should read the  manufacturers 
pamphlets, read and understand t h e  Navy procedure and s e t  up and then p r a c t i c e  
wi th  the  u n i t  tops ide  before he t r i e s  in-water cu t t ing .  This tops ide ,  
hands-on experience w i l l  not  necessa r i ly  he lp  h i s  in-water technique, bu t  it  
w i l l  f a m i l i a r i z e  him with the  proper verbage, t h e  layout  and w i l l  provide 
p r a c t i c e  with the  topside support  crew. This team t r a i n i n g  i s  a c t u a l l y  more - 
b e n e f i c i a l  than the  tops ide  c u t t i n g  experience. T e s t  r e s u l t s  show t h a t  i t  
takes  only a few minutes of in-water c u t t i n g  t o  ge t  accustomed t o  t h e  sound 
and the  s i g h t  of the  cu t t ing .  With a few minutes in-water p r a c t i c e  a d ive r  
inexperienced with Kerie cable  can make adequate underwater c u t s  using t h i s  
equipment. 

The da ta  taken during the  t e s t i n g  t o  determine t h e  average cable  length  
and 02 consumed i s  displayed i n  Table 2. It i s  important t o  note  t h a t  the  
d i v e r s  experienced i n  underwater c u t t i n g  averaged the  same amount of 02 and 
cable  consumption as the  inexperienced d ivers .  

V. CONCLUSIONS 

The CLUCAS Underwater Kerie Cable Thermal Arc Cutt ing Equipment i s  a 
l ightweight ,  mobile and e a s i l y  manipulated c u t t i n g  u t e n s i l .  The lengths  of 
cab le  a v a i l a b l e  (50 f t .  of 6 and 9 mm and 100 f t .  of 12 mm) al low t h e  d ive r  t o  
set up a p ro jec t  and then not  have t o  change h i s  pos i t ion  f o r  over 30 minutes 
i f  required.  This i s  an obvious a i d  t o  the  maximum u t i l i z a t i o n  of bottom 
t i m e .  

The Kerie cable  i t s e l f  is  r e l a t i v e l y  expensive and does r equ i re  oxygen 
t o  be a v a i l a b l e  (6  mm i s  $3.00 a f t . ,  9 mm i s  $3.15 a f t .  and 12 rnm i s  $3.25 a 
f t . ) .  When compared t o  o the r  u l t r a the rmic  c u t t i n g  equipment t h e  shock hazard 
involved wi th  t h i s  cable  is  minimal due t o  the  12 v o l t  ba t t e ry  source v ice  a 
welding un i t .  Training i s  easy f o r  both tops ide  and the  d iver .  This t e s t i n g  
v e r i f i e s  t h a t  the  CLUCAS Underwater Kerie Cable Thermal Arc Cutt ing Equipment 
i s  s a f e  and s a t i s f a c t o r y  f o r  Navy use when manufacturers i n s t r u c t i o n s  and the  
procedure described i n  APPENDIX A a r e  followed. 
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TABLE 1 

PROBLEM 

Kerie Cable would 
not i g n i t e  when 
connected t o  two 
12 v o l t  b a t t e r i e s .  

After i g n i t i o n  t h e  
cable burned i n  a 
s p i r a l  manner with 
the  i n s i d e  burning 
and the  sheath  not  - 
burning. 

Excessive 
oxidat ion of cable  
occurred a f t e r  :30 
i n  water and 1 h r  
on the  surface.  

The equipment 
tender was 
required t o  reach 
over kn i fe  switch 
t o  reach hand 
loader c rea t ing  an 
unsafe condit ion 
f o r  the  'tender and 
diver .  

Blow back when 
c u t t i n g  th ick  
fe r rous  and non- 
f e r rous  metal. 

MANUFACTURER 
REMEDY 1 NEDU 1 RESULTS 

Claims t h a t  Kerie 
Cable needs only 
two 12 v o l t  
b a t t e r i e s  t o  
i g n i t e  cable.  

NEDU t e s t e d  Sa t i s fac to ry .  
manufacturer 
procedures t o  
i g n i t e  wi th  two 12 
v o l t  b a t t e r i e s .  

Cable of b e t t e r  
qua l i ty ;  has 
wr i t ten  s p e c i f i c  
i n s t r u c t i o n s  f o r  
Ign i t ion  
procedures t o  
preclude s p o t t y  
burning. 

NEDU t e s t e d  
manufacturer 
suggested 
procedures f o r  
i g n i t i o n  and 
c u t t i n g  . 

Only one f a i l u r e  t o  
i g n i t e  and i t  was 
due t o  opera tor  
e r r o r .  

Blow down cable  
before; maintain 
it l e a s t  70 OB p s i  
ipon en te r ing  
water and blow 
iown cable  a f t e r  
use. 

N E D U  t e s t e d  
manufacturer 
suggested 
procedures. 

I 

Works very 
s a t i s f a c t o r i l y ;  no 
r u s t  was 
discovered. 

Console i s  
constructed t o  
keep the  kn i fe  
switch and hand 
loader  separa te .  

NEDU t e s t e d  the  No s a f e t y  problems. 
manufacturers 
console 
conÂ igura t ion .  

Recommend not 
using Kerie cable  
with t h i c k  fe r rous  
and non-ferrous 
metals. 

VEDU t e s t e d  Navy I f  procedures i n  
procedures f o r  Appendix A a r e  used 
c u t t i n g  alum. and o the r  low 
non-ferrous temp. melting point  
metals.  metals can be cut .  
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TABLE 2 

T o t a l  

Cable Use and 02 Consumption 

To ta l  Cable 
Consumed 

5425 p s i  1 2.4 f t /min  

1025 p s i  1 2.2 f t l m i n  

Average 
02/Min 
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APPENDIX A 

KERIE CABLE OPERATING PROCEDURE 

1. Diver Training 

a.  Read and understand manufacturers  ope ra t iona l  manual provided. 

b. Brief  d i v e r s  on s a f e t y  precaut ions .  

(1) Keep equipment f r e e  of o i l  o r  grease.  

( 2 )  When c u t t i n g  underwater i n  confined o r  poorly vented spaces ,  use  
only  approved methods of p repa ra t ion  and vent ing  procedures  f o r  underwater 
c u t t i n g  . 

( 3 )  Do not  a t tempt  t o  c u t  any explos ive  m a t e r i a l s ,  i.e. conc re t e ,  
e t c .  

c. Conduct t ops ide  c u t t i n g  t r a i n i n g  using t h i s  procedure. 

2. Equipment Set-up 

a .  Connect t h r e e  02 b o t t l e s  t o g e t h e r  w i th  t h e  10 f o o t  high p re s su re  (HP) 
hose manifold. Check HP gauge f o r  b o t t l e  pressure .  Turn OFFION valve  t o  OFF. 
Turn r e g u l a t o r  OFF. 

b. Connect HP hose manifold of t h e  c o n t r o l  u n i t  t o  t h e  f i t t i n g  marked 
"high p re s su re  02 in" .  

c .  Connect 100, 200 o r  250 f o o t  ex tens ion  hose and e l e c t r i c  l e a d  t o  t h e  
c o n t r o l  u n i t  f i t t i n g s  marked "LP c u t t i n g  02 out"  and "Neg. amps out" i n  t h a t  
order .  

d. Connect two 12 v o l t  c a r  b a t t e r i e s  i n  s e r i e s .  (P l ace  b a t t e r i e s  on 
wooden p a l l e t . )  

e. Connect nega t ive  s i d e  of b a t t e r i e s  t o  "Neg amps in"  on c o n t r o l  u n i t .  

f .  Open t h e  k n i f e  switch. 

3 .  Prepare Kerie  Cable: 

a .  Cut open Ker ie  Cut t ing  Cable and i n s p e c t  f o r  c racks  o r  c u t s  i n  p l a s t i c  
coa t ing .  

b. Recoi l  i n  l a r g e  loops. 

c .  Connect cab le  t o  ex tens ion  l e a d s  wi th  t h e  a p p r o p r i a t e  reducer .  

d.  Blow down hose thoroughly w i t h  02 f o r  approximately 20 seconds. 

e .  S l i d e  red p l a s t i c  i n s u l a t i n g  s l eeve  a long  t h e  Kerie  Cable u n t i l  i t  
covers  t h e  j o i n t  between t h e  cab le  and ex tens ion  leads .  
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NOTE: Ensure red i n s u l a t i n g  s l eeve  i s  r e i n s t a l l e d  when changing cable .  

4. Prepare Work S i t e :  

a .  I n s t a l l  p la t form,  hogging l i n e  as necessary.  

b. Secure s t r i k e r  p l a t e  t o  convenient  spot .  

5. Bottom Procedures: 

a .  P re s su r i ze  Kerie  Cable t o  70 p s i  ( i f  deeper  than  60 FSW use 10 p s i  
overbottom (OB) p re s su re ) .  

b. Diver l e a v e s  s u r f a c e  wi th  c a b l e  and p o s i t i o n s  himself a t  work s i t e .  

c .  Diver r e q u e s t s  "Gas on" ( t o p s i d e  i n c r e a s e  02 t o  proper  overbottom 
p res su re  f o r  a t  l e a s t  20 seconds) .  (See  Table A1 f o r  proper  OB p re s su re  and 
formula.) 

d. When d i v e r  s e e s  an  i n c r e a s e  i n  t h e  bubbles h e r e q u e s t s  "SWITCH ON" 
( t ops ide  w i l l  respond when k n i f e  swi t ch  i s  c losed ) .  Kerie  Cable burns a t  about 
two f e e t  per  minute u n t i l  oxygen i s  secured.  

e .  Diver w i l l  touch t h e  t i p  of t h e  Kerie  Cable t o  s t r i k e r  p l a t e .  The 
cab le  should i g n i t e  immediately. 

f .  Diver w i l l  announce "I have i g n i t i o n "  ( tops ide  w i l l  respond by opening 
k n i f e  swi tch) .  

NOTES : 

( 1 )  The equipment t ende r  w i l l  check t h e  amp meter  on t h e  c o n t r o l  console  t o  
ensure  a good ground and t o  check when d i v e r  tries i g n i t i o n .  The amp meter 
w i l l  read 0 when t h e  cab le  is  i g n i t e d .  

( 2 )  The equipment t ende r  w i l l  ensure  t h a t  t h e  Kerie Cable i s  f lushed  wi th  
oxygen f o r  20 seconds before  t h e  k n i f e  swi tch  i s  c losed  f o r  i g n i t i o n .  

6. Cut t ing  Procedures: 

a .  To c u t ,  touch t h e  i g n i t e d  t i p  of t h e  Ker ie  Cable t o  t h e  spo t  t o  be 
cu t .  

b. Poin t  t h e  c u t t i n g  t i p  i n t o  t h e  c u t  a t  90Â ang le  from t h e  work. 

c .  Keep t h e  t i p  i n  cons t an t  c o n t a c t  wi th  t h e  ma te r i a l .  

d.  The d i v e r s  hands should be a t  l e a s t  6 i nches  from t h e  cu t .  

e . Keep t i p  moving i n t o  t h e  cu t .  DO NOT f o r c e  o r  poke t h e  cab le  i n t o  t h e  
m a t e r i a l  being cu t .  

f .  When c u t t i n g  s t e e l  p l a t e ,  use  a brushing no t ion  and s e v e r a l  passes  
t o  e l imina te  molten metal from t h e  cut .  
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g. When c u t t i n g  t h i c k e r  metal (2 112 i n .  and up) u se  a l i g h t ,  brushing 
motion t o  a l l ow t h e  metal  surrounding t h e  c u t  t o  coo l  enough t o  prevent  molten 
metal.  DO NOT speed process  by c r e a t i n g  a f i r e  o r  i n f e r n o  i n  t h e  metal .  Do 
n o t  c u t  s t r a i g h t  through. 

h. When c u t t i n g  nonfer r rous  me ta l ,  use  a l i g h t ,  brushing motion. The 
brushing motion al lows t h e  metal surrounding t h e  c u t  t o  coo l  enough t o  prevent 
molten metal and t rapped oxygen from caus ing  oxygen "pops." An oxygen "pop" i s  
a t rapped pocket of oxygen t h a t  pops molten metal ,  a d e f i n i t e  ope ra to r  hazard. 

7. "Emergency o f f "  s a f e t y  procedures: 

a .  Diver i n d i c a t e s  emergency a c t i o n  requi red  by: 

( 1 )  Cal l ing  out  "emergency o f f . "  

( 2 )  Sending one hand p u l l  s i g n a l  on t h e  communication cable .  

b. Equipment t ende r  t u r n s  HOKE valve  t o  vent .  The cab le  w i l l  f lood  and 
t h e  ox ida t ion  w i l l  s t o p  immediately. 

8. Safe ty  Rules and Precaut ions.  A l l  d iv ing  w i l l  be conducted i n  accordance 
w i t h  t h e  U.S. Navy Diving Manual. A l l  c u t t i n g  w i l l  be conducted i n  accordance 
w i t h  t h e  Underwater Cut t ing  and Welding Manual, NAVSEA 0929-LP-000-8010, t h i s  
procedure and t h e  manufacturers  ( S e e l e r  E n t e r p r i s e s  Inc.)  i n s t r u c t i o n s .  

a .  Equipment Tender. The phone t a l k e r  may be ass igned  t h e  t a s k  of 
equipment tender .  

(1) The t ende r  w i l l  no t  c l o s e  t h e  c i r c u i t  un le s s  s p e c i f i c a l l y  d i r e c t e d  
by t h e  d iver .  When so  d i r e c t e d  he w i l l  confirm each change wi th  t h e  d ive r .  

( 2 )  The equipment t ende r  w i l l  ensure  t h e  d i v e r  has  t h e  proper  oxygen 
overbottom p res su re  i n  accordance w i t h  Table A l .  

( 3 )  Equipment t ende r  w i l l  remain w i t h i n  reach of t h e  console  a t  a l l  
t imes. 

b. ~ round /Cab le s .  A l l  connect ions should be t i g h t  and i n s u l a t e d  wi th  tape  
o r  o t h e r  non-conductive m a t e r i a l  ( i . e . ,  red  p l a s t i c  i n s u l a t i n g  s l e e v e ) .  

c .  Diver Cut t ing  Precaut ions  

(1) B e  aware of hazards involved w i t h  handl ing explos ive  gases  and 
e l e c t r i c a l  c i r c u i t s .  

( 2 )  Ensure gloves a r e  secured a t  t h e  w r i s t  t o  prevent  s l a g  from 
g e t t i n g  i n  t h e  glove. 
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EXAMPLE: At 60 FSW using 6 mm cable, overbottom psi is: 60 + 275 psi = 335 psi 

TABLE A1 

OVERBOTTOM PRESSURE 

TABLE A2 

Size of Cable 

6 mm 

9 mm 

1 2  mm 

Formula 

D + (250  to 300 psi)* = OB psi 

D + ( 3 0 0  to 340 psi)* = OB psi 

D + (340  to 380 psi)* = OB psi 

NOTE: D = depth in FSW = psi or 60 FSW = 60 psi 

* 40-50 psi range is allowed for divers preference. 

CABLE vs METAL 

Size of Cable 

6 nun 

9 mm 

1 2  nun 

Thickness of Metal 

up to 1 inch plate 

1 to 2 1 / 2  inch plate 

over 2 1 / 2  inches thick 
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8. Maintenance 

-- ~ 

Component 

Cable 

HOKE Valve 

Regulator 

TABLE A3 

TROUBLE SHOOTING GUIDE 

Symptom 

Dark spo t s  
i n  cable 

02 l eak  

LP gauge 
r e l e a s e s  a t  
500 l b s .  p s i  

Cause 

Rust - d i r t  

Gland nut  

02 l eak  by 
the  nylon 
valve s e a t  

Remedy 

a. Always blow the  hose/ 
cable  through with 02 
t o  remove water before 
s to r ing .  

b. Always blow the  hose/ 
cable  through with 02 
t o  remove water d i r t  
before  connecting t o  
panel.  

a.  Remove handle with a 
smal l  screwdriver. 

b. Gently t i g h t e n  gland nut 
u n t i l  l eak  stops.  

c. Replace handle. 

Unscrew the  panel.  
Turn panel over i n  the  
box. 
Remove hexagon cap nut  
from 02 r e g u l a t o r  with 
spanner wrench. 
Remove spr ing  and piston.  
Replace s e a t  with new 
one; the  recessed brass  
r i n g  i s  on top. 
Replace p i s ton ,  sp r ing ,  
and hexagon cap nut .  
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APPENDIX B 

DIVE DATA SHEET - KERIE CABLE 

DIVER: DATE : 

PROJECTS : 

A. HY 80 STEEL PLATE 

B. 4"X4" STEEL INGOT 

C. 3" OD SHAFT 

L I S T  OF POTENTIAL SAFETY HAZARDS 

- BLOW BACK 

- SPOTTY BURNING INSIDE CABLE 

- OXIDATION OF CABLE (BLACK CABLE) 

D. 2" PLATE 

E. 1 /4  INCH PLATE 

F . NON-FERROUS METAL 

METHOD OF IGNITION: 

A. KNIFE SWITCH 

B. OTHER 

BEFORE EACH DIVE RECORD THE FOLLOWING: 

LENGTH KERIE CABLE 

B e  P S I  OF 0 2  FLASKS 

LEFT SURFACE 

REACH BOTTOM 

TIME OF IGNITION 

STOP WORK 

LEFT BOTTOM 

REACH SURFACE 

AFTER EACH DIVE RECORD THE FOLLOWING: 

A. LENGTH OF KERIE CABLE 

B. P S I  OF 0 2  FLASKS 

COMMENTS : 

A. GENERAL 

B. SAFETY PROBLEMS 

B-1 
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