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DEFINITIONS 

In these Regulations the following words are used as 
defined below : 

Shall is intended to indicate requirements. 
Should is intended to indicate recommendations, or tha t  

which is advised but not required. 
Approved refers to approval by the Inspection Depart- 

ment and Classification Societies having jurisdiction in tlm 
enforcement of the regulations. 



FIRE PREVENTION REGULATIONS FOR THE 
CONSTRUCTION AND MAINTENANCE 

OF VESSELS. 

No provision in these  regulations is to be re t roac t ive  as  
r ega rds  cons t ruc t ion .  

CONSTRUCTIOI~. 
Artic le  I. Boilers.  

1. Lagging .  Al l  boilers,  inc lud ing  s t e a m  domes ,  sha l l  be 
t h o r o u g h l y  covered w i t h  a sbes tos  or o the r  approved  hea t -  
i n s u l a t i n g  m a t e r i a l ;  such  cover ing  to  ex t end  down sides 
below the  line of g r a t e  bars .  However ,  ver t ica l  or donkey  
boilers need no t  be covered provided all  woodwork  w i t h i n  
18 inches  a t  s ides or  w i t h i n  2 fee t  6 inches  of u p t a k e s  or 
breeching  is covered w i t h  shee t  m e t a l  over  shee t  asbes tos .  

N o ~ :  Vessels having boiler houscs with steel sides, ends, and 
roof will not be required to have boilers covered. 

2. Floors.  All  f i re-room floors sha l l  be covered w i t h  
i ron p la te  or  a t  l eas t  2 inches  of  cement ,  or o t h e r  approved  
ma te r i a l .  A t  l ea s t  ~ - i n c h  a sbes tos  board  or i - i nch  p las t ic  
a sbes tos  or equ iva len t  sha l l  be laid over al l  woodwork  unde r  
a f i re-room floor. 

3. Founda t i ons .  The  floor unde r  the  g r a t e  ba r s  o f  al l  
e x t e r n a l l y  fired or leg boilers sha l l  be of b r ick  or c emen t  
a t  l eas t  6 inches  thick,  v e n t e d  by  t h e  inse r t ion  of old 
tul ) ing laid hor izonta l ly ,  or  i t s  equ iva len t ,  unde r  which  
sha l l  be a t  l eas t  ~ - i n c h  a sbes tos  board  or l ~ - i n c h  p las t ic  
a sbes tos  or  equ iva l en t  covered w i t h  shee t  me ta l .  The  floor 
unde r  ver t ica l  boilers,  if l a i d -on  a wood deck, sha l l  be of  
brick or c emen t  or  o the r  approved  ma te r i a l s ,  s imi l a r ly  
vented,  a t  l ea s t  21~ inches  thick,  ex t end i ng  ou t  in f r on t  
a t  l eas t  :/ f ee t ;  or, if less, sha l l  have  a f i re-res is t ive  coam- 
ing  a round  said floor p ro jec t ing  a t  l eas t  2 ½  inches  above it, 
or be covered by  a m e t a l  pan  w i t h  p ro jec t ing  edges.  On 
all  such  ttoors, unde r  the  br ick or c emen t  the re  sha l l  be a t  
l eas t  1A-inch board or 1-inch p las t ic  a sbes tos  or  equ iva len t  
covered w i t h  shee t  me ta l .  

4.  I n  W a y .  W h e r e  coal and  wood, or  s tores ,  or  cargo of 
a n y  descr ipt ion,  except  oil, are  carr ied  or m a y  be carr ied 
a longside  of boilers,  a p a r t i t i o n  sha l l  be bu i l t  a t  l eas t  4 
inches  clear,  to p reven t  a n y t h i n g  be ing  placed nex t  to the  
boi lers ;  and  unde r  no c i r cums tances  a m y  a n y t h i n g  be 
placed be tween  such pa r t i t i ons  and  the  boilers.  I f  any-  
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REGULATIONS ON MAHI_XE FIRE HAZAI{DS 

t h i n g  is or m a y  be carr ied nea r  the  back ends  of boilers, 
s imi la r  pa r t i t i ons  or bu l kheads  are  to be fit ted, bu t  t hese  
sha l l  be a t  l ea s t  2 fee t  d i s t a n t  f r om boilers,  and  space 
be tween  t h e m  a n d  boiler kep t  clear  and  clean. U n d e r  no 
c i r cums tances  m a y  a wood p l a t fo rm,  locker  or  g r a t i n g  be 
f i t ted  over  top  of a n y  boiler nea re r  t h a n  12 inches,  and  no 
l ines,  clothes,  or  o the r  combus t ib l e  ar t ic les  be laid over 
or a longs ide  of boiler. 

5. Ash  Guards .  A s tee l  coaming  a t  l eas t  12 inches  h igh  
sha l l  ex t end  f rom the  f ron t  of  al l  boilers to side pa r t i t i ons  
to p reven t  coal or  a shes  g e t t i n g  in to  wings .  

6. Drip Pans. W h e r e  oil is u sed  for  fuel ,  on leg or 
ex t e rna l l y  fired boilers t he re  sha l l  be a dr ip-pan  of h e a v y  
i ron  unde r  the  fire boxes to  ca tch  al l  drip. \~rhere wood 
is used  for fuel,  a w a t e r  pan  sha l l  bc f i t ted unde r  the  
g ra tes ,  and  a pa r t i t i on  or m e t a l  screen erected to p reven t  
c inders  or spa rk s  be ing  b lown into t he  woodpiles.  In  no 
case m a y  the  wood be s t acked  a g a i n s t  the  boilers. 

7. Casings .  The  cons t ruc t ion  of the  house  or cas ing  
over  and  a r o u n d  t he  boiler should  be of such  n a t u r e  tha~ 
ho t  a i r  or gases  c anno t  be pocketed  a t  a n y  h igh  po in t ;  bu t  
i f  such  exis t ,  su i t ab le  ven t  louvres  sha l l  be cu t  in sides 
of  house  or cas ings  to provide a c i rcula t ion  of air. 

8. Bu lkheads .  Screen b u l k h e a d s  be t ween  fire room and  
engine  room should ,  where  possiblc,  ex t end  to the  t a n k  
top or shel l  of t he  vesse l  in order  to f o rm  a fire wal l  be- 
tween  engine  room and  fire room bilges. W h e r e  oil burn-  
ing  e q u i p m e n t  is ins ta l led ,  t hese  b u l k h e a d s  should  be made  
o i l - t igh t  to a t  l ea s t  two  fee t  above the  t a n k  top and  bilges 
to p r e v e n t  a n y  oil r each ing  the  engine  room bilges and  t a n k  
top. 

Ar t ic le  II. S tacks .  
9. I n  W a y .  W h e r e  a smoke  s t a ck  pas ses  t h r o u g h  a 

wood deck, the  woodwork  should  be cu t  a w a y  a t  l eas t  12 
inches  f rom the  s t a c k  and  the  wood faced  w i t h  a m e t a l  
collar over  shee t  a sbe s t o s ;  bu t  where  the  cons t ruc t ion  of 
t he  vesse l  wil l  no t  p e r m i t  ~. space of 12 inches,  t he re  shal l  
be an  opening  a t  l ea s t  4 inches  wide a r o u n d  s t a c k ;  th i s  
opening  to be comple t e ly  faced w i t h  a m e t a l  collar ex tend-  
ing  a t  leas t  6 inches  above roof and  6 inches  below same,  
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C O N S T R U C T I O N  

and the carlins and roof on under side around opening, 
covered with sheet iron extending back radially at  least 
two feet. Sheet asbesto~ at  least 1/s inch thick shall be 
placed under all metal. 

10. Umbrellas. The bo t tom of the flange of the um- 
brella around stack shall be higher than the top of the 
flange around the opening in the deck, leaving a clear 
horizontal space for the escape of the gases or else a per- 
forated coaming shall be used. 

11. Wood Burners. The stacks of all vessels using wood 
for fuel shall be fitted with spark arresters. 

Article III. Steam Pipes. 
12. Lagging and Clearances. All main and auxiliary 

steam pipe lines shall be thoroughly covered with asbestos or 
Gther approved material if within six inches of woodwork; 
and where such steam pipes pass through woodwork, they 
shall be fitted with a proper metal collar and the wood- 
work cut away or protected in an efficient manner. 

Article IV. Bunkers and Holds for Coal. 
13. Vents. Ventilation of all hold, wing, and ' tween- 

deck bunkers shall be provided for by pipes or trunks lead- 
ing to outside atmosphere. 

14. Temperature Testing. Reserve bunkers and holds 
shall be provided with sounding trunks so that  internal 
temperature may be read ~s required. 

Article V. Bunkers and Tanks for 0il. 
15. General. The storage of oil shall be restricted to 

cellular double bottom, hold, deep, peak, bunker, settl ing 
and other tanks specially constructed for this purpose. 
These compartments and tanks shall be fitted with approved 
bulkheads, sub-divisions or swash plates. They shall be so 
strengthened as to satisfactorily withstand the stresses 
brought upon them in a seaway when partially filled; and 
if separate from the hull shall be properly braced and 
secured thereto by chocks or clips riveted to both tank 
and foundation. The scantlings and riveting shall be in 
accordance with the requirements of the American Bureau 
of Shipping, or approved equivalent, for vessels and tanks 
carrying oil in bulk. 
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16. Location. Fuel tanks should not be located on deck; 
but if such arrangement is necessary, the installation must  
be approved. 

In order to avoid as far  as possible uncontrollable flood- 
ing in event of accident, the amount of piping under static 
head of fuel oil should be reduced to a minimum consistent 
with the design of the system. 

17. On Wooden Vessels. On wooden vessels a lead 
lining shall be placed under tanks which are separate from 
the hull. Lining shall be not less than 8 lbs. per square 
foot, laid over a coaming at least 6 inches high and drained 
to a sump fitted with independent stripping suction at the 
lowest point. These tanks shall be not less than 18 inches 
from boilers at all points except the back, where they shall 
be a t  least 24 inches distant. 

18. Tests. All oil storage compartments and tanks 
shall be tested by a head of water  in accordance with the 
requirements of the American Bureau of Shipping or ap- 
proved equivalent. 

19. Painting. All oil tanks, compartments and bunkers 
shall be thoroughly coated on the outside with a suitable 
non-flammable and rust-resist ing material of a color suffi- 
ciently light to readily show oil leaks. 

20. Vents. An independent, permanently open, iron vent 
pipe terminating in a goose neck or approved automatic 
valve in the open air and above the weather deck shall be 
provided for every oil tank, compartment or bunker. 

The aggregate free area of such vent pipes on tanks tha t  
may be filled under pressure shall equal at  least the area of 
the filling pipes. 

Vent openings shall be screened ( 4 0 x  40 non-corrodible 
mesh) and such screens shall be accessible for examination 
and removal. 

Vents shall terminate well above the top of the fill pipe; 
or, if t ight  connection to the tank is made in the filling 
line, a t  a point one foot above the level of the top of the 
highest reservoir from which the tanks may be filled and 
never less than 3 feet, measured horizontally and vertically, 
from any porthole, window or other similar openb~g. 
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C O N S T R U C T I O N  

21. :Fill Pipes.  On t anke r s ,  fill pipe deck t e r m i n a l s  shal l  
be kep t  closed when  no t  in use ;  and  on o the r  oil b u r n i n g  
vessels ,  t h e y  shal l  be so des igned  as to m a k e  access difficult 
by  u n a u t h o r i z e d  pe r sons  and  kep t  closed when  no t  in use. 

22. Manho le s  and  Ha tches .  Manho le  and  h a t c h  covers 
of oil t a n k s  on all  vesse ls  shal l  be des igned  to f a s t e n  
secure ly ;  and  on oil b u r n i n g  cargo or pa s senge r  vesse ls  
sha l l  be bolted,  dogged or locked, and  labeled or  pa in t ed  
a d i s t inc t ive  color d e s i g n a t i n g  t h e m  as openings  to oil 
t anks .  

23. Dra inage .  Adequa te  m e a n s  sha l l  be provided by  
wells  or g u t t e r - w a y s  and  s p a r r i n g  or l ining,  to p r even t  a n y  
l eakage  f rom the  fuel  oil c o m p a r t m e n t s  coming  into con tac t  
w i t h  cargo and  to ensu re  t h a t  a n y  such  leakage  shal l  have  
f ree  d'~ainage in to  the  l imbers  or wells,  i n  m a c h i n e r y  
spaces ,  such  leakage  shal l  be confined by  g u t t e r - w a y s  to 
bilge cofferdam "spaces n e x t  to t a n k  bu l kheads ;  and  these  
spaces  sha l l  be d ra ined  independen t  of the  m a i n  bilges by  
s t r i pp ing  suc t ions  to a su i tab le  pump.  

24. Double Bo t toms .  I f  double b o t t o m s  unde r  holds 
are  used  for c a r r y i n g  oil fuels ,  t he  ceil ing shal l  be laid 
on t r a n s v e r s e  b a t t e n s ,  h a v i n g  a t  leas t  a two- inch  air  space 
be tween  the  ceil ing and  t a n k  top  and  p e r m i t t i n g  free drain-  
age f rom t a n k  top in to  the  l imbers .  The  m e t h o d  of v e n t i n g  
th i s  space sha l l  be sub jec t  to approval .  

25. I n  W a y .  A clearance be tween  oil t a n k s  and  boilers,  
boiler  cas ings  and  breeehings  of no t  less t h a n  2~ inches a t  
the  back  ends  of boilers and  18 inches e lsewhere  shal l  be 
a r r a n g e d ;  and  all  s t r u c t u r e s  g iv ing  off h e a t  shal l  be effec- 
t ive ly  i n su l a t ed  if w i th in  18 incites of a n y  oil t a n k  or com- 
p a r t m e n t .  

26. Cofferdams.  The  pract ice  of  c o n s t r u c t i n g  a coffer- 
d a m  be tween  deep fuel  t a n k s  and  cargo t a n k s  or s to rage  
c o m p a r t m e n t s  is r e commended  for all oil b u r n i n g  s t e a m  
vessels .  Such cons t ruc t ion  is considered u n n e c e s s a r y  on 
mo to r  vesse ls  u s ing  fuel  o the r  t h a n  gasoline.  On s t e a m  
vesse ls  b u r n i n g  oil of  a f lash po in t  lower  t h a n  150 ° F., 
closed cup, the re  shal l  also be a cofferdam be tween  fuel  
b u n k e r  and  f i re-room c o m p a r t m e n t .  The space enclosed by 
cofferdams sha l l  be ven ted  in accordance w i t h  the  provis ions  
of sec t ion  20. 
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REGULATI'ONS ON MARINE FIRE HAZARDS 

Article VI. Oil Burning and Heating Systems. 
27. General. It is strongly recommended that  systems 

whereby oil is pumped from tank to the burners be used; 
but in cases where pumping system is deemed impracticable 
and the use of gravity feed is desired, special permission 
shall be obtained for installation and detailed plans sub- 
mitred and approved. 

Pumps shall be in duplicate, of an approved design, well 
secured against leaks under a tes t  pressure 50% in excess 
of the designed pressure of the system carried. 

Whether pumps are located inside or outside of the fire 
room, gear shall be installed for operation from deck of stop 

va lves  on each tank and thrott le  valves on bot~ service and 
booster pumps. This provision does not apply to fuel 
pumps oil motor vessels. 

On steam vessels burning oil of a flash point lowe~ than 
150 ° F., closed cup, the pumps handling such oil shall be 
located in a compartment separated from .the rest of the 
machinery space by gas-tight bulkheads and accessible 
therefrom only by a gas-tight door. 

The piping and spindles of fire-room controls shall be 
made gas-tight where they pass through the pump room 
bulkheads. 

This pump room shall be provided with induced ventila- 
tion always sufficient to reduce the pressure therein slightly 
below that  in the compartment from which entry is made. 
The provision of section 20 shall also be observed. 

2ft. Oil Level Indicating Devices. Devices for ascertain- 
ing or indicating the oil level in storage and service tanks 
shall be provided. Use of gauge glasses is prohibited. 
Sounding pipes and spring loaded tryeoeks normally closed 
are approved. Such trycocks should be properly guarded 
against mechanical damage and drained to a sump. It  is 
recommended that,  where practical, a compression chamber 
connected by air piping to a mercury gauge be installed, 
with gauge annunciator mounted on a board to indicate and 
signal audibly when the contents of each tank reaches a 
predetermined level. Other methods of determining the level 
of liquid may be used subject to approval. 

29. Heating of Tanks. Where it is necessary to heat oil 
in storage tanks in order to handle it, the heating shall be 
done by means of properly installed coils or other approved 
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CONSTRU CTION 

system using only steam or water. Thermostatic control 
and thermometer are recommended for all heating devices. 

30. Heaters, Other Than Those for Tanks. Heaters shall 
be of substantial  construction with oil-tight joints. Only 
steam, water  or approvel electric device may be used for 
heating. A 1/~-inch relief valve, set at 400 pounds per 
square inch and discharging to the suction line or tank 
shall be fitted on the oil side of all heaters to prevent the 
accumulation of excess pressure when tile heater is shut 
down, due to expansion of the oil caused by leaky steam 
supply valve or failure to shut off the steam supply. 

31. Burners and Air Registers. Drip pans shall be fitted 
under each burner. Air registers should include provisions 
for the inspection of burner tips while register is in use. 
Registers should permit ready adjustments in area of air 
openings. 

Burners slmll be fitted in tile registers so that  they may 
be either shut off, readily removed, or cleaned independently 
of each other. 

Article VII. Fuel 0il Piping and Fittings. 
32. Tank Piping. A piping system for fuel oil storage 

tanks sep'trate aml distinct from other piping in the vessel 
is recommended; but an interchangeable system providing 
a method which precludes the possibility of a mixture of 
ballast water and oil may be used subject to approval. 

33. Type and Material. All piping and fittings com- 
prising the fuel oil system between pumps and burners shall 
be of the extra heavy type. Seamless drawn pipe is recom- 
mended for all pressure ]ines, but in installations burning 
oil of a flash point lower than 150 ° F., closed cup, such 
piping shall be se:mlless drawn. No pipe less than % inch 
internal diameter may be used. Unions, if used in place of 
right and left couplings, shall be of an approved type. 

34. Installations. All piping shall be run as directly as 
possible without sags and so installed that,  where possible, 
pipes pitch toward supply tanks without traps, and provi- 
sions shall be made for expansion, contraction, jarring and 
vibration. 

35. Test. Oil piping between pumps and burners shall 
be tested and proven t ight at a pressure of not less than 
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500 pounds  per squa re  inch. All  jo in t s  and  f i t t ings  in the  
p res su re  p ip ing  sha l l  be kep t  o i l - t igh t  unde r  service con- 
di t ions.  

36. P ro te~ t iom P ip ing  sha l l  be exposed  to s igh t  
whereve r  possible  to insure  p r o m p t  de tec t ion  of leaks,  and  
shal l  be p ro tec ted  a g a i n s t  mechan ica l  i n j u r y  in an  approved  
manne r .  

P ipes  ex t end ing  above the  floor, p a r t i c u l a r l y  r i se rs  to 
fu rnaces ,  sha l l  be effect ively  cased or j acke ted  to pre~'ent 
loosening  or breakage .  

Fil l  and  v e n t  pipes sha l l  be pro tec ted  in an  approved  
m a n n e r  a g a i n s t  mechan ica l  in ju ry .  

37. Valves .  All  va lves  sha l l  be of an  approved type .  
Shut -of f  va lves  sha l l  be located  as fo l lows:  on both sides of 
a n y  s t r a i n e r s  ins ta l l ed  in pipe l ines ;  in d ischarge  and  suc- 
t ion  l ines a t  the  p u m p s ;  in d i scharge  and  suc t ion  l ines to 
a n y  t a n k  except  double b o t t o m  t a n k s ,  d i rec t ly  on the  out-  
side of the  t a n k  or on the  inside if requi red  by  l aw ;  and  in 
b r anch  l ines to burners .  

A p ressu re  rel ief  valve  sha l l  be ins t a l l ed  in the  d ischarge  
line to bu rne r s  and  so a r r anged  as to r e t u r n  su rp l u s  oil to 
t he  suc t ion  line. 

38. St ra iner~.  Duplex  s t r a i ne r s  shal l  be f i t ted in the  
suc t ion  of bo th  boos te r  and  fue l  oil service p u m p s ;  pro- 
vided,  however ,  t h a t  if boos te r  p u m p s  are used  to deliver 
oil to the  suc t ions  of the  service pumps ,  the  s t r a i n e r s  need 
be f i t ted  on ly  in the  boos ter  suct ion.  S t r a ine r s  sha l l  he 
so des igned t h a t  one side can be cu t  ou t  for c lean ing  while 
t he  o ther  is in service. 

Art ic le  VIII .  L igh t ing .  
39. Lamp :Rooms. All  oil and  l a m p  rooms  or lockers con- 

s t r uc t ed  of wood shal l  be comple te ly  l ined w i t h  shee t  m e t a l  
na i led  over a sbes tos  a t  l e a s t  ~ inch thick,  and  na i l ing  pro- 
t ec ted  in accordance w i t h  N. F. P. A. s t a n d a r d  for  fire door 
cons t ruc t ion .  No openings  except  doors or covers will be 
pe rmi t t ed .  

40. Oil L igh ts .  All  oil l amps  shal l  ]mve m e t a l  bodies 
and,  except  h a n d  l an te rns ,  shal l  be kep t  in b racke t s  well  
secured or su spended  and  s tayed .  T h e y  sha l l  be secured 
in the  b racke t s  hy  "tn approved  device for holding t h e m  in 
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CONSTRUCTION 

place, and  sha l l  have  m e t a l  sh ie lds  over  them.  H a n d  
l a n t e r n s  w h e n  suspended  sha l l  be secured  by  clips. I t  is 
r e commended  t h a t  solidified fuel,  be ing sa fe r  and  smokeless ,  
be used  in l amps ,  where  possible.  

41. Elect r ic  In s t a l l a t i ons .  See Append ix  B. 

Art ic le  IX. Gal ley  and  Hea t ing .  
42. Ranges .  The  ga l l ey  r ange  shal l  be secure ly  f a s t ened  

to t he  deck, a t  l eas t  1 inch ai r  space or approved  equ iva len t  
i n su l a t i on  be ing  provided be tween  the  b o t t o m  of r ange  and  
deck;  and,  if ga l ley  floor is wood, r ange  sha l l  have  m e t a l  
unde r  i t  e x t e n d i n g  ou t  in f ron t  a t  l eas t  two feet .  I f  r ange  
is w i th in  18 inches  of a wooden bu lkhead ,  such  bu l khead  
sha l l  be covered w i t h  shee t  m e t a l  over a sbes tos  a t  l eas t  
*A inch tlfick. All  smokep ipes  or s t acks  pa s s i ng  t h r o u g h  
wooden b u l k h e a d s  or pa r t i t i ons  sha l l  be f i t ted  w i t h  a proper  
m e t a l  collar and  have  woodwork  cut  away .  Gal ley  r anges  
shal l  have  m e t a l  hood over  t h e m  or have  the  ceil ing pro- 
t ec ted  w i t h  shee t  m e t a l  over  a sbes tos  a t  l eas t  1/~ inch thick.  
No wooden w a r m i n g  r acks  over s toves  will be pe rmi t t ed .  

43. S t e a m  :Heat. A cent ra l  h e a t i n g  p l an t  on vesse ls  is 
r ecommended .  All  h e a t i n g  pipes and  rad ia to r s  sha l l  be kep t  
clear of woodwork.  W h e r e  r ad i a to r s  are  ad j acen t  there to ,  a 
m e t a l  shield sha l l  be f i t ted  beh ind  each w i t h  ~ inch a i r  
space be tween  shield and  woodwork.  

44. Stoves .  The  use  of s toves  is d i scouraged ;  b u t  where  
used,  t h e y  sha l l  be secure ly  f a s t e n e d  to t h e  deck, a t  l eas t  
1 inch air  space be ing  provided  be tween  b o t t o m  of s tove  
and  deck;  and  sha l l  have  shee t  m e t a l  on the  floor unde r  
t h e m  ex t end ing  ou t  on all  s ides a t  l eas t  12 inches.  I f  s tove  
is w i t h i n  18 inches  of a wooden bu lkhead ,  such  bu lkhead  
sha l l  be p ro tec ted  w i t h  shee t  m e t a l  over  a sbes tos  a t  l eas t  
~ inch thick.  All  smokep ipes  or  s t a cks  p a s s i n g  t h r o u g h  
wooden b u l k h e a d s  or pa r t i t i ons  sha l l  be f i t ted  w i t h  proper  
m e t a l  collars  and  have  woodwork  cu t  a w a y ;  and  all  wood- 
work  w i t h i n  8 inches of smokep ipes  sha l l  be pro tec ted  w i t h  
shee t  m e t a l  over a sbes tos  a t  l eas t  % inch thick.  
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REGULATI'ONS ON MARINE FIRE HAZARDS 

APPLIANCES. 
Axticle I. General. 

45. In addition to fire fighting equipment required by 
rules of U. S. Steamboat-Inspection Service, it is recom- 
mended that  small gear, such as smoke helmets, life lines, 
slickers and gloves, be provided and kept in approved con- 
venient places. 

Article II. Hose and Couplings. 
46. Hose shall be of an approved type. All hose coup- 

lings and fittings shall be in accordance with National 
Standard of the N. F. P. A. 

Article III. Sprinklers. 
47. Features of Design. To improve and encourage the 

use of sprinkler fire protection aboard ship, it is recom- 
nlended that  the following features be incorporated in any 
system : 

The system and apparatus should be as simple and inex- 
pensive as possible; and, so far as applicable to marine 
work, should comply in detail with regulations of the 
N. F. 1~. A. 

The design should be such that  it would operate only in 
case of fire, and not subject the ship or its contents to con- 
sequential damage due either to freezing, accidental opera- 
tion, breakage or to any causes other than fire. To this 
end, the sprinkler pipes should preferably be empty and 
under atmospheric pressure; but served by fire pumps of 
ample capacity. The control should be dual, both manual 
and automatic; but it  is recommended that  the automatic 
feature be at tained only through the use of a thermostatic 
control or other system which would prevent release of 
water  except in the presence of heat. 

48. Location. Automatic sprinkler equipment is recom- 
mended in cabin, store, crew and passenger spaces; and 
optionally, in cargo and machinery spaces, owing to tile 
usual impracticability of stowing cargo or arranging ma- 
chinery to allow proper distribution of a sprinkler equip- 
ment. 

Article IV. Smothering Devices. 
49. Steam Jets. Steam jets controlled by master valves 

in accessible location are considered a satisfactory means 
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A P P L I A N C E S  

of f igh t ing  fires in the  cargo spaces  of  • vessel  in t h e  p re sen t  
s t age  of deve lopmen t  of e x t i n g u i s h i n g  a p p a r a t u s .  The  size 
and  n u m b e r  of s t e a m  s m o t h e r i n g  pipes cal led for here in  are  
based  on a s t e a m  p res su re  of 100 pounds .  These  sizes are  
su i t ab le  for  h ighe r  p re s su re  t h a n  100 pounds ,  b u t  for  lower 
p r e s su re  t h e y  shou ld  be p ropor t i ona t e ly  increased.  

(a) Each  c o m p a r t n l e n t  sha l l  have  a b ranch  w i t h  s t e a m  
je t s  of sufficient  size to fill ~t ill no t  more  t h a n  f i f teen (15) 
l l l inutcs.  

(b) The  m a i n  s u p p l y  pipe f rom boilers on s t e a m  lines 
sha l l  be of  suff icient  size to s u p p l y  50% of the  to t a l  vo lume 
of all  t he  cargo spaces a t  one t ime.  

(c) Ma in  s u p p l y  line on deck, r u n n i n g  fo rward  a n d  af t ,  
sha l l  be of  equal  a rea  a t  a n y  po in t  to the  combined  a rea  of 
t he  b ranches  t a k e n  f rom same ,  b u t  a t  no po in t  need i ts  a rea  
be in excess  of the  m a i n  supp l y  f rom m a c h i n e r y  space or 
50% of the  a rea  of all  b ranches  in the  vessel .  

(d) The  orifice a rea  of the  s t e a m  je t s  suppl ied  by  a n y  
b ranch  pipe sha l l  be a t  l eas t  equal  to the  cross  sec t iona l  
a r ea  of such  p ipe ;  t h a t  is, t h e  end of the  pipe m a y  be left ,  
or i t  m a y  be closed and  a n u m b e r  of openings  m a d e  in  the  
pipe, t he  combined  a r ea  of which  sha l l  be a t  l eas t  equa l  in 
a rea  to the  open end  of t he  pipe. 

(e) M a x i m u m  size of b r anch  s t e a m  pipe to a n y  cargo 
c o m p a r t m e n t  sha l l  be ene and  one-ha l f  inches (11~") nomi-  
na l  d iamete r .  

(f) Cargo spaces  r equ i r i ng  more  s t e a m  t h a n  would  be 
suppl ied  by  a one and  one-ha l f  inch (11~ ' ' )  pipe shal l  have  
add i t iona l  b r anch  pipes and  s t e a m  je ts .  

(g) M i n i m u m  size of b ranch  pipe to a n y  cargo eompar t -  
m e n t  sha l l  be one inch (1") nonl ina l  d iamete r .  

(11) M i n i m u m  size of b ranch  pipe to  l amp  rooms,  p a i n t  
lockers,  etc., sha l l  be t h r e e - q u a r t e r s  inch  ( % ' )  n o m i n a l  
d iameter .  

~,Vhere 
I . - - L e n g t h  of c o m p a r t m e n t ,  in feet .  
B- -Bread ,  t h  of c o m p a r t m e n t ,  mean ,  in feet.  
H - - D e p t h  of c o m p a r t m e n t ,  mean ,  in feet .  
D - - D i a m e t e r  of  pipe required,  in inches.  
T h e n  
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R E G U L A T I O N S  O N  M A R I N E  FIRE HAZARDS 

L x B ) ( t I  

300O0 
Or in accordance with the following table: 

Values of Connection 
L)<BXI{ No. of Inlets 

30,000 1 
46,000 ]. 
67,000 1 
94,000 t~ 

135,000 2 
203,000 3 

Size of :Main steam pipe 

Size of Inlets 
]" I.D. 
] IA" I.D. 
11/.'_, " I.D. 
~ ~A" I.~). 
1~"  I.D. 
~ ~,h" I.D. 

I F =  Summation~of  ~!! (LXB~I~)  
60000 

50. Gas. The use of inert gas, such as carbon dioxide, 
for extinguishing or preventing fire may be applied to 
holds, bunkers, and other closed compartments not normally 
accessible to crew or passengers, and to machinery and 
boiler compartments if an approved gas alarm signal is 
installed therein; but, on account of danger to life, the use 
of gas of this character shall be restricted to such spaces. 
On motor vessels and those equipped with insufficient boiler 
capacity to permit effective application of steam smother- 
ing, the installation of ,'t gas system, subject to the fore- 
going restrictions, is recommended. 

Article V. Fire Room Apparatus. 
51. On Coal or Wood Burners. In addition to regularly 

prescribed hose and extinguishers in each fire room, steam 
fire hose, coupled to the injectors, of sufficient length to 
reaeh all parts of fire room, should be provided. 

52. On 0il Burners. In fire rooms with oil burning 
boilers a sufficient number of 21~-gallon foam-type chemical 
fire extinguishers shall be provided; and a box of dry sand 
with a scoop may also be supplied. If is also recommended 
that  an extinguishing system be piped to inaeee,sible parts 
of fire room, such as under boilers and floor plates and in 
bilges. A foam installation is approved for this purpose. 
Either an automatic or manual system or a combination of 
both may be used, but control of all manual systems should 
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O P E R A T I O N  

be from both inside and outside of the fire and engine room 
spaces. The type, number and location of extinguishers and 
layout of pipe lines and nozzles shall be subject to approval. 

Article VI. Extinguishers. 
53. General. Hand chemical extinguishers should be dis- 

tributed through all parts of the vessel accessible to crew 
or passengers and the selection and distribution governed 
by the regulations of the .-~. F. P. A. on First  Aid Fire 
Appliances. All extinguishers shall be of types approved 
by the U. S. Steamboat-Inspection Service and on the List 
of Inspected Fire Protection Appliances issued by the 
Underwriters '  Laboratories. 

Article VII. Detection and Alarm. 
54. General. I t  is recommended that  on passenger and 

cargo vessels, except tankers, pipes for detection of smoke 
or fumes be led from holds, bunkers and inaccessible parts 
liable to fires, to the bridge, engine room or other points 
where they may be readily observed; and tha t  vessel be 
equipped throughout with a fire alarm system approved as 
to type and installation. 

OPERATION. 

Article L General Requirements. 
55. In addition to the U. S. Government Rules as to 

operation, quarters, stowage and packing of hazardous 
cargoes, etc., the following are recommended or required as 
noted. 

Article II. Drills and Quarters. 
56. I t  is recommended that  certain members of the crew 

be designated as fire wardens and trained to special duties, 
such as use of smoke helmets and extinguishing apparatus, 
life saving, etc.; and tha t  some form of compensation or 
privilege be accorded the men so designated. 

Article III. Care of Coal Bunkers. 
57. Care shall be taken tha t  all vents are clear when 

bunkering is completed. In case of vessels having wooden 
bunkers using soft coal for fuel, same shall be thoroughly 
cleaned out at least once every sixty days while vessel is 
in commission. The coal bunkers of all vessels shall be 
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REGULATI 'ONS O N  M A R I N E  FIRE HAZARDS 

cleaned on going out of commission or being laid up for 
over sixty days, making sure that  all coal dust and rubbish 
are removed. Special care shall be taken in cleaning shelf 
pieces. 

Article IV. Painting. 
58. Care shall be taken to ventilate, so far as possible, 

all confined spaces where paint containing flammable in- 
gredients is being used or stored, and naked lights in snell 
spaces are prohibited. Paint  lockers shall not be located in 
close proximity to boilers or stacks. 

Article V. Fuel 0il Requirements. 
,59. Flash Point. These regulations are intended to apply 

generally to those oil burning equipments using only liquids 
having a flash point above 150 ° F., closed cup tester;  how- 
ever, the necessity, under certain comlitions, of burning fuel 
oil of lower flash than this point is recognized and addi- 
tional requirements for the use of such oils are noted in 
sections 26, 27, 33 and 78 of these regulations. No untopped 
oil shall be used for fuel except in accordance with these 
additional precautions. 

60. Flash Test. In determining the flash point, either 
Elliott, Abel, Abel-Pensky or Tag closed testers shall be 
used, but the Tag closed testers (Standardized by the 
United States Bureau of Standards) shall be authoritative 
in case of dispute. All tests shall be made in accordance 
with the methods of tests as adopted by the American 
Society for Testing Materials. 

Article VI. Loading and Bunkering of 0il. 
01. Preliminary. Before commencing to load oil, all 

signal bells, gongs, etc., shall be tested to insure working 
condition. 

68. Oil Itose. tIose used for filling or discharging shall 
be of the flexible metallic type equipped with oil t ight  
flanged joints or some other approved coupling device for 
the purpose of preventing rupture of connections. The 
inner metallic lining of such hose shall be effectively 
grounded against possible charge of induced electricity. 

68. I t a t ~ e s  and lgan_holes. No double bottom, deep, 
peak or independent tank manhole or hatch opening shall be 
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used  for fue l  oil fi l l ing purposes ,  except  on t a n k e r s  where  
t r u n k  ha t ches  ex t end  to w e a t h e r  deck and  proper  w a r n i n g s  
are  pos ted  while  opera t ion  is unde r  way .  

Ha t ches  on t a n k s  sha l l  be kep t  closed du r i ng  load ing  or 
d i scha rg ing  except  when  in use  for such  purposes .  T ugs  or 
o ther  s t e a m  vesse ls  sha l l  no t  be a l lowed alongside when  oil 
t a n k  h a t c h e s  are  open. 

64. In  W a y .  Whi l e  oil is be ing  received or d ischarged,  
no open l igh t s  or fire, smoM ng ,  or electr ical  a p p a r a t u s  liable 
to spa rk  sha l l  be p e r m i t t e d  wi th in  50 fee t  of an  open ing  in 
a n y  oil hose,  t a n k  or c o m p a r t m e n t  con ta in ing  a t a n k  or 
ven ts .  

65. Galley.  If  pract icable ,  ga l ley  fires in t a n k e r s  shal l  
be e x t i n g u i s h e d  du r ing  loading  or discbarg ' ing;  o therwise ,  
openings  to t he  ga l l ey  sha l l  r ema i n  t i g h t l y  closed. 

66. L igh ts .  Load ing  or d i scharg ing  should ,  .as f a r  as 
possible,  be carr ied on in the  day  t ime.  W h e n  carr ied on 
a t  n igh t ,  no l igh t s  shal l  be p e r m i t t e d  on the  deck. Flood 
l i gh t ing  or l igh t s  in c lus te r s  su spended  in t he  r igg ing  well  
~tbove the  deck are  approved.  Wi res  shal l  no t  lie on or 
d r ag  across  t he  deck. The  use  of por table  connected electric 
l igh ts  on deck of t a n k e r s  or in t a n k s  or p u m p  rooms  of a n y  
oil b u r n i n g  or oil c a r ry ing  vesse ls  is prohibi ted.  

Article VII. Tank Cleaning and Disposal. 
67. D r y  Dock. W h e n  vesse ls  con ta in ing  fuel  oil of a n y  

k ind arc in d ry  (lock, care shM1 be t a k e n  t h a t  no oil d ra ins  
on to the  dock. S'hould it  be nece s sa ry  to remove  oil f rom 
t a n k s ,  p r ecau t ions  sha l l  be t a k e n  to p reven t  a n y  oil escap- 
ing  to  f o rm  an  a c c u m u l a t i o n  of vapor  or oil on or a round  
the  dock. Should  a n y  oil so escape, it  sha l l  be s k i m m e d  and  
dispose(r  of  ashore .  

68. In  Por t .  T a n k e r s  or o ther  vesse ls  c a r ry i ng  wa t e r  
for  ba l l~s t  in fue l  oil e o m p a r t I n e n t s  or double b o t t o m  shal l  
no t  d ischarge  such  w a t e r  ba l las t  in to  riw.'rs or ha rbors  or 
ad j acen t  to ships  or docks. 

69. T a n k  Free ing .  T a n k s ,  va lves  and  pipe l ines t h rough -  
ou t  the  vesse l  sha l l  be f reed of vapor  in accordance wi th  
the  r egu l a t i ons  of Append ix  A before repa i rs  in w a y  are  
under t ,nken.  
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Article  VIII .  Precaut ions  on Off B u r n i n g  and T a n k  Vessels .  
70. Inspect ion .  Tile inside of oil c o m p a r t m e n t s  and  

t a n k s  should  be inspected  a t  l eas t  a n n u a l l y ;  and  bu l kheads  
s e p a r a t i n g  such  c o m p a r t m e n t s  f r om o the rs  should  be ex- 
amined  for  leaks  du r ing  inspec t ion  and  wheneve r  oil is 
t a k e n  aboard.  

71. T a n k  Readings .  Gauge  va lves  or crocks f i t ted to the  
s to rage  or s e t t l i n g  t a n k s  shal l  tie kep t  closed, except  whe,a 
a read ing  is to be m a d e ;  and  shal l  be closed i m m e d i a t e l y  
upon complet ion of t h e  reading.  

72. Dampers .  Areas  of d a m p e r s  in s t acks  or u p - t a k e s  of 
o i l -burn ing  boilers sha l l  no t  exceed t w o - t h i r d s  of the  cross- 
sec t ional  a rea  of such  s t a cks  or up - t akes ,  in order to pre-  
ven t  dange rous  a c c u m u l a t i o n s  of vapor  in the  fu rnace  or 
breecliings wi th  consequen t  b lowing  back into t he  fire room. 

73. Tes t s .  W h e n e v e r  t h a t  pa r t  of the  oil s y s t e m  sub jec t  
to p res su re  ha s  no t  been in use  for a week,  or a f t e r  jo in t s  
in s ame  have  been remade ,  i t  should  be t e s t ed  cold unde r  a 
p ressure  a t  l ea s t  equal  to t he  w o r k i n g  p r e s su re ;  and  a 
carefu l  inspec t ion  m a d e  for  leaks  before  fires are  l ighted.  
All fuel  oil f i t t ings  should  a t  all t imes  be kep t  in w o r k i n g  
order ;  and  the  oil s lots ,  d ra f t s ,  and  va lves  shou ld  be fre- 
q u e n t l y  t r ied  w h e n  no t  in use  to insure  such  condit ion.  

74. Vents .  F r equen t  inspec t ion  sha l l  be made  to insure  
t h a t  wire  gauze  screens  in v e n t s  are  clean and  in tac t .  

Art ic le  IX. Furnaces  and Fires  on Oil B u r n i n g  and T a n k  
Vessels .  

75. Re-Ligh t ing .  In  the  even t  of  oil a c c u m u l a t i n g  in the  
furnace ,  s~eh as m i g h t  be caused  by  sudden  e x t i n g u i s h i n g  of 
the  bu rne r s ,  the  vapor  m u s t  be b lown ou t  and  dr ip  oil 
remo~'ed before bu rne r s  are  aga in  liglitcd. 

76. F i re  Room.  Oil shal l  no t  be p e r m i t t e d  to a ccumul a t e  
in the  oil boxes ,  openings  of fu rnaces ,  bilges,  or on t he  floor 
p l a t e s ;  and  no l igh ted  m a t e r i a l  shal l  be a l lowed access to 

~ the  bilges. A f t e r  fires are out ,  b o t t o m s  of fu rnaces  shal l  be 
examined  and  a n y  oil r e m a i n i n g  removed.  In  case of leak-  
age of oil s y s t e m  in fire room, i m m e d i a t e  ac t ion  sha l l  be 
t a k e n  to s h u t  off the  oil supply .  
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O P E R A T I O N  

77. Galley. On tankers, when coal burning fires are 
lighted, the use of waste, chips, oil, etc., shall be prohibited, 
and only a limited amount of wood covered with coal shall 
be used. Every precaution shall be taken to prevent sparks 
or flame from blowing out the smokepipe. 

78. Low Flash Oil. ~Vhen oil of a flash point lower than 
150 ° F., closed cup, is used, at tent ion is called to the extra 
hazard incurred by permit t ing any such oil to escape and 
gas therefrom to form an explosive mixture with the in- 
closed atmosphere of fire room or compartment. Full in- 
formation should be supplied to the Chief Engineer as to 
eharaeteristics of oil to be shipped; and rules for handling, 
heating and burning of such oil should be laid down by him 
according to his best judgment and experience, and no 
deviation therefrom on the part  of engineerfng subordinates 
allowed. This general regulation is promulgated pending 
the results of further  investigation of low flash oil hazards. 

79. Matches. Tim use aboard tankers or oil burning 
ships of other than strike-on-box matches is prohibited. 
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A P P E N D I X - - A .  

Regulations for Freeing 0 i l  Tanks, Bunkers and Com- 
partments of Flammable and Explosive Vapors 

Previous to Entering for Any Purpose 
or Making Repairs on 0i l  B u r n i n g  

or 0 i l  Tank Vessel. 

1. For  the  purpose  of t hese  regu la t ions ,  an  "explos ive  
and  f l ammable  l iquid" is defined as one which,  w h e n  vapor-  
ized and  m i x e d  w i t h  a i r  in proper  propor t ion ,  is f l ammable  
or explosive.  

2. (a) Repa i r s  of  a n y  k ind  m a y  be made  to a n y  t ank ,  
Compar tmen t ,  b u n k e r  or o the r  con ta ine r  or space,  p rev ious ly  
con ta in ing  explosive  or f l ammab le  l iquids,  in  a n y  vesse l  
a f t e r  the  air  con ten t s  of these  t a n k s  or con ta ine r s  h a s  been 
examined  by  a c o m p e t e n t  chemis t  certified as he re ina f t e r  
provided,  and  declared free of f l ammable  and  explosive 
vapors ,  such  dec la ra t ion  to be in t he  fo rm  of a gas  free 
cert if icate fm 'n i shed  in compliance w i t h  the  fol lowing re- 
q u i r e m e n t s  : 

(b) A t  sea  or in po r t  where  t h e  m e a n s  of ca r ry ing  ou t  
t hese  r e q u i r e m e n t s  are  no t  avai lable  and  t he  s a f e t y  of t he  
vessel  neces s i t a t e s  emergency  or t e m p o r a r y  repai rs ,  such re- 
pai rs  m a y  be made  to pe rmi t  t he  vesse l  to proceed to the  
por t  of des t ina t ion .  

(c) I n  cases  where  a t a n k  or space to be repa i red  ad jo ins  
ano the r  t a n k  or space no repa i rs  shal l  be p e r m i t t e d  un less  
ad jacen t  t a n k s  or spaces  are f reed of vapor  as here in  pro- 
vided. 

3. Tile process of f ree ing  such  con ta ine r s  of vapor  shal l  
be by  the  s t e a m i n g  m e t h o d  or a n y  o ther  effective m e t h o d  as 
insu red  in each case by  the  chemis t ' s  e x a m i n a t i o n  of the  a i r  
content .  

4. (a) I f  s t e a m i n g  m e t h o d  is used,  t he  procedure  sha l l  
be as fol lows:  

T a n k s  shal l  be closed and  live s t e a m  b lown into the  t a n k s ,  
c o m p a r t m e n t s  or  space to be cleaned, for  a period of t fme  to 
be governed  by  tile condi t ion or n a t u r e  of t he  oil carried. 

Regard less  of m e t h o d  used  for f r ee ing  t a n k s  of vapor ,  all  
pipes  l ead ing  to or f rom such  t anks ,  c o m p a r t m e n t s  or  spaces 
sha l l  be t h o r o u g h l y  washed  ou t  and  cleansed,  and  all  pipes 
connec t ing  to  o ther  t a n k s  con ta in ing  oil sha l l  be effectively 
b l anked  off. Ven t  pipes shal l  be proven and  lef t  open. 

I n a s m u c h  as the  t ime  for  s t e a m i n g  will be de t e rmined  b y  
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the foregoing, no definite rule is laid down to cover all con- 
tingencies, but the following table is recommended as cover- 
ing average conditions: 

Where 
L--Length  of compartment in feet. 
B--Breadth  of compartment in feet. 
H--Depth  of compartment in feet. 

The time of steaming is arrived at  by taking the number 
of hours given in the table under the actual size of s team 
connection corresponding to the value given for L X B X t t ,  
or the volume in cubic feet of the compartment to be 
steamed. 

Size of steam connection at  100 
pounds pressure 

Value of 1 in. 1~/~ in. 1 ~  in. 
L X B X K  Hours Hours Hours 

:Not exceeding Steaming Steaming Steaming 
30,000 20 14 10 
40,000 26 18 13 
50;000 32 22 16 
60,000 38 26 19 
70,000 44 30 29. 

The above calculations are baged.on a steam pressure of 
100 lbs. per square inch. 

In steaming tanks the last one-fifth of the steaming 
period should be carried out with the manhole plates or 
tank lids opened to the atmosphere. 

(b) Upon completion of the operation above noted the 
tank  or space so t r ea t ed  shall have all manhole plates and 
covers or other openings removed and thoroughly ventilated 
by means of wind sails, forced or induced draft.  

(c) Following this or any other process, specimens of 
air shall be taken by a competent~ chemist whose abliity and 
reliability shall be certified by the American Bureau of 
Shipping. These Samples shall be analyzed or tested by 
him, and if the tank or space from which samples have been 
taken still contain explosive or flammable gases, such 
fur ther  steaming and/or  venti lat ing shall be carried out as 
recommended by the chemist. After such steaming and/or  
ventilating, fur ther  samples shall be taken by him and 
analyzed or tested;  this process to continue until the tank 
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is certified by the chemist to be free of all explosive or 
flammable gases. 

5. (a) In cases where a vessel in which the last cargo 
carried was oil of flash point below 150 ° F., closed cup, is 
to undergo repairs at a shipyard, or alongside of a wharf, 
all of the vessel's compartments or tanks hav:ng contained 
such oil, with the exception of the bunker tanks, shall have 
been steamed and ventilated for at least twenty-four  hours, 
or otherwise effectively freed of vapor prior to delivery to 
repair yard; and all tanks in which any repairs are to be 
made, and tanks adjacent to same, shall have been proven 
free from explosive and flammable gases as pro¥ided in 
paragraph 4 (c). The balance of the tanks shall be sealed 
tight. 

The only exception to rids rule shall be where the repairs 
to be made are confined exclusively to the engine and fire 
room spaces or/and to quarters, or where vessel is placed on 
dry dock merely for the purpose of cleaning and painting 
under water  body and overhauling sea valves, in which case 
it will only be deemed necessary that  all tank lids and/or  
covers shall be sealed tight. 

{b) Repairs may be made to equipment in pump room 
without  freeing from gas any space on the vessel other than 
pump room space. 

(c) No repairs necessitating the use of fire or of tools 
liable to cause sparks by contact with metal may be made 
to the decks of a vessel, except by special permission of the 
certified chemist, without first freeing adjacent tanks from 
explosive or flammable gases. 

6. (a) The tests herein prescribed and required shall be 
made as provided by a competent chemist, whose ability 
and reliability shall be certified ,by the American Bureau of 
Shipping. 

(b) Where oil or sediment liable to regenerate explosive 
or flammable gases has not been entirely removed from the 
tank in which repairs are to be made, the above mentioned 
certified chemist shall, when delivering to the interested 
parties the gas free certificate required by these regulations, 
advise them as to the necessity, if any, of further  test ing 
of said tanks while undergoing repairs, and such tests shall 
be made before proceeding with repairs in the tanks. 

7. While repairs or cleaning operations (but not air 
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samplings} are under  way, a current  of air under forced or 
induced draf t  shall  be cont inuously circulated through the 
t ank  or other space. 

NOTE: Venti la t ion m a y  be accomplished by wind sails, 
draf t  forced or indirect by a blower, pump or fan. I t  is 
recommended t h a t  compressor or other air uni t  have a 
m in imum capacity of not  less than  400 cubic feet of free 
air per minute .  

8. ( a )  No open light or fire shall be permi t ted  within 
50 feet of an  opening in any  t ank  or space not conditioned 
for repair as previously outlined. Lights  carried into such 
t anks  shall  be electric, of a type approved by the Bureau of 
~Iines for use in gaseous mines. Electric hand flash l ights 
m ay  be used as accessories. 

NOTE: If possible, all repairs should be made during day- 
light. Portable connected electric lamps are prohibited. 
Self-contained electric ba t t e ry  lamps may  be used. 

(b) No repairs  of a n y  kind shall be made unt i l  the 
foreman is provided with a permit  signed by an authorized 
official. This permit  shall not  be issued unt i l  t ank  or other 
container has  been freed of vapors as previously outlined, 
and shall  be carried by the foreman in charge and shown 
upon request  to anyone in author i ty .  

NOTE: I t  is recommended tha t  a permit  form similar to 
the following be used for this  purpose: 

Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fire Permi t  :No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Permission is hereby granted to . . . . . . . . . . . . . . . . . . . . . . . .  

(Foreman} to make repairs, including repairs necessi tat ing 
the use of fire on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~/~ l iow; . . . . .  . . . . .  : .  : . . . : : : : : :  :: : : : : : : : : : : : : : : : : : :  
Subject to the following conditions: 

Fire to be kept  as low as possible. All precautions to be 
taken  to prevent  sparks from flying. When finished using 
for the day, fire m u s t  be ext inguished and coals thoroughly 
wet. 

Authorized Official. 
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9. Should  a n y  emergency  require  the  en t e r ing  of • t ank ,  
b u n k e r  or  o ther  s]~aee before i t  is t h o r o u g h l y  free of vapors ,  
the  person  or persons  so en t e r i ng  shal l  be pro tec ted  by  
gas  m a s k  approved  for such  purpose  by  tbc  U n d e r w r i t e r s '  
Labora to r i e s  in accordance w i t h  t e s t s  prescr ibed ldy the  
U. S. B u r e a u  of Mines.  A rope sha l l  be a t t a ched  to the  body  
of each m a n  a t  work  in the  t a n k  and  each rope held by  two 
s t r o n g  m e n  ou ts ide  the  t ank .  P e r s o n s  a t  work  wi th in  the  
t a n k s  shal l  be under  c o n s t a n t  a t t endance ,  so t h a t  u p o n  a n y  
ind ica t ion  of t rouble  t h e y  m a y  be w i t hd rawn .  

Oxygen  b r e a t h i n g  a p p a r a t u s  m a y  be worn  for a period of 
no t  more  t h a n  ~0 m i n u t e s ,  a f t e r  whicit it  sha l l  be aired for  
no t  less t h a n  6 hour s  before f u r t h e r  use. W e a r e r s  of respi-  
raLory a p p a r a t u s  shal l  be i n s t ruc t ed  and  t r a i ned  in the i r  use  
before be ing  p e r m i t t e d  to en te r  a dange rous  a tmosphere .  
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A P P E N  D I X - - - B .  

ELECTRICAL INSTALLATIONS. 

All electrical apparatus and wiring, including fixtures, 
fittings, etc., shall be installed in accordance with the cur- 
rent Marine Rules of the American Inst i tute  of Electrical 
Engineers, in so far as said Rules relate to fire and accident 
hazards. 

Herewith are given salient paragraphs taken from the 
]Rules above referred to, as i l lustrating the general nature 
of the requirements;  but  the quotation of these paragraphs 
is not intended to exclude any other paragraph of the 
aforesaid Rules having application to fire and marine 
hazards. 

Numbers in brackets at  headings of paragraphs are the 
section numbers in "Recommended Practice for Electrical 
Installations on Shipboard" (Marine Rules) prepared by 
the Marine Committee of the American Inst i tute  of Elec- 
trical Engineers. 

~Vhen the American Standard for Electrical Installation 
on Shipboard, now in course of preparation by a Sectional 
Committee of the American Engineering Standards Com- 
mittee, is finally adopted, extracts from this will be recom- 
mended to supersede the present text  of Appendix B. 

Generating Sets. 
1. (42.) Name Plates. A suitable name plate should 

be supplied and mounted in a conspicuous place, indicating: 
Maker's name, 
Serial number, 
Capacity in kilowatts,  volts and amperes, 
Normal speed, 
Type, 
Steam and exhaust pressures. 

2. {45.) High Voltage Test. The dielectric strength 
of t h e  insulation of the sets should be tested by a con- 
tinuous application of al ternat ing e.m.f, of 1500 volts for 
one minute between all circuits and ground; between shunt 
winding and other windings; between brush rings of oppo- 
site polari ty;  and between armature windings of generators, 
if provided with two commutators. 

3. (49.) Instal lat ion and Location. ~witchboards should 
be installed in the same compartment with generating sets, 
in a dry place, away from the vicinity of steam, water  and 
oil pipes. The switchboard should be so located as to be 
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accessible from all sides, should be at least 4 inches from 
the deck, and 18 inches from all bulkheads. In front  of the 
switchboards should be provided a hard wood horizontal 
hand rail. No oth~r wood should be provided in the con- 
struction or protection of the switchboard. Current carrying 
parts should be at least i2 inches from the deck whenever 
possible. 

4. (50.) Construction. 
(a) PAr~ELS. Material should be non-combustible, non- 

absorbent, insulating material, free from metallic veins, 
spots, etc., and should be of slate, impregnated ebony, 
asbestos lumber, or similar material. -No single panel larger 
than 36 inches by 84 inches should be used, and if of slate 
it  should be at least la~. inches thick. Each panel should 
have a bevel on the front edge. Small panels arc preferable. 

(b) FaAMI~WORK. The supporting framework of panel 
should eonsis~ of angle iron or pipe standards and cross bar 
of liberal dimensions to provide support and securing of the 
panels. It is recommended that  1~ inch rubber cushioning 
washers be used behind each mounting bolt. 

Switchboards. 

5. (51.) Equipment. 
(a) GENERATOa SWITCHBOARD. The following should be 

supplied for a two-wire system. 
1--Voltmeter  for one or more generators. 
1--Ammeter  for each generator. 
2--Ground detector lamps for one or more generators. 
1--Ground detector switch for one or more generator.s. 

~'Iultiple pole, independent arm or single-pole cir- 
cuit breakers for each potential  wire of each 
generator. 

1---Selective voltmeter switch for two generators; when 
more than two generators are installed, one 
switch for each generator. 

1--Il luminating lamp for each generator. 
For small installations where only two generators are 

required and the circuits are not in excess of 100 amperes, 
when only independent operation of generating sets is 
desired, the equalizing switch may be omitted, and the cir- 
cuits provided with double-pole, double-throw knife switches, 
properly protected with enclosed fuses. 
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(b) DISTRIBUTION SWITCHBOARD. The following should be 
supplied : 

Each feeder circuit for power, lighting or beating, carry- 
ing current in excess of 100 amperes, should be protected 
by multiple-pole independent arm or single-pole circuit 
breakers. For circuits of 100 amperes or less a multiple- 
pole switcll witb enclosed fuses may be used. All fuses 
other tban instrument fuses should be mounted on front of 
switchboard. Searchlight circuit should be provided wi th  
two single-pole or a double-pole independent arm circuit 
breaker and an ammeter. 

6. (52.) Generator protection should be single-pole cir- 
cuit breakers in each potential  wire or a multiple-pole 
independent arm circuit-breaker which sbould open in case 
of overload as predetermined and should be provided with 
approved overload time-limit device. Fuscs are not recom- 
mended for generator protection. 

Cables. 
7. (83.) Leaded and Armored Cable. In engine and fire 

rooms and adjoining spaces, bunkers, cargo spaces, refrig- 
erator spaces, pump rooms, deck machinery spaces, out- 
side work and in all deck houses and spaces not occupied as 
living quarters,  conductors should be leaded and armored. 

8. {84.) Armored Gable. For all spaces other than the 
above, including living quarters of officers and crews, an~ 
passenger accommodations, conductors may be armored: 
only. In lighting fixtures the armor may be omitted and in 
fixtures of multiple of lamps, 2800-ei~. mils stranded rubber 
and cotton braid insulated wire may be used for the ia- 
dividuaI lamps and spliced. 

9. (85.) Inter ior  Communication Cable. For interior 
communication circuits of less than 25 volts, single con- 
ductor of at  least 2800~cir. mils may be used. For interior 
communication apparatus such as telegraphs and control 
circuits, such as telemotors, requiring two or more wires, 
interior communication cable should be used. 

10. (86.) Portable Conductor Armored. Conductors for 
por.table cargo fixtures, water t ight  and non-watert ight  port- 
ables, signaling lights and all portable or semi-portable 
fixtures outside living, quarters should be two-conductor 
portable armored. ~Portable conductor for running lights 
should be three-conductor portable armored. 
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I1. ($7.) Portable Conductor Braided. Conductors for 
portable or semi-portable apparatus, such as desk lights, 
flat irons and curling irons used in living quarters, should 
be two-conductor portable braided. 

12. (99.) Metallic Circuits. All circuits should be com- 
plete metallic and no ground return should be employed 
except for aerial or submarine transmission. 

13. (158.) Protecting Cases. All controlling appliances 
except those installed on the main switch or distribution 
boards should be protected by enclosing cases provided with 
hasps and locks. Enclosing eases should be either non- 
water t ight  or drip-proof, designed to give mechanical pro- 
tection and to prevent unauthorized manipulation; or of 
the watert ight  type. 

Power Control, 
14. (163.) Enclosures as Par t  of Control. Controllers 

for deck machinery when exposed to the weather should be 
of watert ight  construction with auxiliary panels containing 
protective devices and resistors similarly constructed or 
enclosed in a steel housing. The auxiliary panel, if sepa- 
rate,  may be installed below decks, and may then be of non- 
water t ight  construction. Arrangements, however, may be 
made for vent i la t ing resistors while such auxiliaries as 
capstans, windlasses and deck winches are in operation. 

15. (175.) Installat ion and Location. Controlling ap- 
pliances should he in all cases installed convenient for 
operation as close to the motors as possible, and so located 
tha t  free access may be had to all parts of the control. 

Controlling appliances should be located as far as practi- 
cable in dry places, away from steam or water  pipes, and 
in position least liable to mechanical injury. 

In locating controllers, thought should be given partic- 
ularly to the fact that ,  if put in out of the way places, 
they will probably be subjected to poor inspection, and the 
question of inspection should be one of the first considera- 
tion. 

No wood or inflammable material should be used in con- 
nection with the installation of controlling appliances. 

If the controller does not completely break the motor 
circuit, a switch connecting all leads should be installed 
between the feeder and controller. 

Controllers for deck auxiliaries when installed below 
decks, such as windlasses, may be of the non-watert ight  
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construction. Controllers for engine room auxiliaries may 
be of the non-water t ight  construction, unless exposed to 
dripping moistures, etc. Controllers should not be located 
in places exposed to inflammable gases, as on tank ships. 

The engine room auxiliaries when equipped with auto- 
matic starters  may have the s tar ters  installed adjacent to 
main switchboard, provided there is a s tar t ing and stopping 
button installed at the auxiliary. 

Batteries. 

16. (207.) Auxiliary batteries may be used for the pur- 
pose of maintaining emergency light.s or other source of 
power where desired, at  times when the regular lighting or 
power circuits of the ship are inoperative. 

17. (208.} The location of the bat tery  should be care- 
fully considered at the time of installation, and should be 
such as to protect the bat tery  from damage in case of acci- 
dent, so far as this is possible. Batteries used for emer- 
gency lighting, or to operate radio-motor-generator sets, 
should be located as high as possible and never below the 
main deck level. In selecting the location, exposure to 
extreme heat or cold, vibration, steam or salt  water, is to 
be avoided. 

18. (209.) Size and Capacity. When used for lighting, 
the bat tery  should be of a size sufficient to maintain the 
emergency lights for at least six hours. When used for 
radio power, it  should be of sufficient capacity to furnish 
all power required for operating the radio equipment for 
a period not less than six hours. The current and voltage 
required for such service should be specified by the manu- 
facturers of the radio equipment. Where a common bat tery 
is used, for emergency lights and radio, the ba t te ry  should 
have capacity to carry the combined loads for not less than 
six hours. When used for signal or intercommunication 
apparatus, the ba t te ry  should be of sufficient capacity to 
maintain the systems to which i t  is connected in proper 
operating condition for not less than six hours. 

19. (224.) General. Every vessel equipped with an 
electric lighting plant should be provided with means for 
emergency lighting in case of failure of the electrical plant, 
the capacity of which must  be equal t~ the emergency 
lighting requirements for six hours. 
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Recommendat ions  for  the Stowage of 

HAZARDOUS COMMODITIES. 

A comprehensive t r e a t m e n t  of the  subject  of hazardous 
cargoes and their  packing and s towage is beyond the scope 
of these  Regula t ions;  bu t  the following condensed tabula-  
t ion m a y  be used as a guide pending promulgat ion  by  the 
I n t e r s t a t e  Commerce Commission of rules covering mar ine  
t ranspor ta t ion ,  under au tho r i t y  of Act of Congress, March, 
1921, and the i r  probable enac tment  into law. 

Key. 

A- -On  deck, in the open. Requires s towage on the open 
wea ther  deck of a vessel, bu t  the goods m a y  be 
covered by  ta rpaul ins  or awnings  to pro~ect them 
from the elements. 

B- -On deck, under  cover. Requires s towage  on the 
weather  deck of a vessel, bu t  the goods m a y  be s towed 
in covered erections on such wea the r  deck, such as 
lockers, forecastle, bridge and poop, having  openings 
in the sides or ends, b u t  no connections such as 
hatches,  companionways  or manholes  to any  cargo 
carrying compar tmen t  below deck. 

C- -Under  deck, a w a y  f rom heat.  
D ~ ' T w e e n  decks, readi ly accessible. 
E - - U n d e r  deck in a separa te  compar tmen t  and wi th  com- 

modities having like characterist ics or upon request  
wi th  other  certain commodities when approved by  the 
inspection depar tmen t  having jurisdiction. 

NOTE: References under Stowage to "Explosive Restrictions," 
"Magazine," "Cotton Regulations" and "Special" are to the rules of 
the Board of Underwriters (Marine) of New York on these subjects. 

For the purposes bf this Table flammable and combustible liquids 
are defined as follows: Flammable (or inflammable) liquids are those 
having flash points of 80 ° F. or below (Tag. open cup test) and bear 
I. C. C. Red Label. Combustible liquids are those having flash points 
81 ° to 150 ° F. ~nd bear no I. C. C. label. 

Commodity Properties Stowago 
Acetate,  Amyl See Amyl Acetate 
Acetic Acid Corrosive liquid B. or E. 
Acetic Anhydride Corrosive liquid B. 
Aeet-one Flammable liquid B. or E. Cool 
Acetmte Oil Flammable liquid B. or E. Cool 

30 



STOWAGE OF HAZARDOUS COMMODITIES 

Commodity 
Acetyl Chloride 

Acetylene 

Acids 
Acids, Nitric and Sul- 

phuric Mixed or 
Nitrat ing Acid or 
Mixed Acid 

Air, Compressed 
Alcohol 
Alcohol, Amyl  
Alcohol, Denatured 
Alcohol, Wood 
Ammonia, Anhydrous 

Ammonia  Aqua 

Ammonium Nitrate 

Ammonium Per- 
chlorate 

Ammonium Picrate 
Ammunit ion for 

caunon 
Ammunit ion for small 

arms 
Amyl  Acetate 

(banana oil) 
Amyl  Alcohol 

Aniline Oil 

Aniline Salt 
Asphalt 
Asphalt Paint or Var- 

nish 
Argon 

Arsenic Trioxide 
Arsenic Acid 
Arsenious Acid 
Banana Oil 
Barium Chlorate 

Properties Stowage 
Corrosive and flare- A. 

mable liquid 
Compressed flare- B. Cool 

mable gas 
(See under name of acid) 
Corrosive liquid A. 

Compressed gas (2. 
Flammable liquid B. or E. 
(See Amyl Alcohol) 
Flammable liquid B. or E. 
Flammable liquid B. or E. 
Liquefied gas, non. B. Cool 

flammable 
Strong smelling liquid, No fire hazard 

non-combustible 
Oxidizing material  B. or D. Separate 

compar tment  from 
chlorates or sodium 
nitri te 

Oxidizing material B. or D. 

High explosive ~fagazine 
Explosive Explosive restrictions 

--Magazine 
No restrictions 

Flammable liquid, B. or E. 
strong odor 

Combustible liquid, B. or E. 
strong odor 

Poisonous and bad A. 
smelling liquid 

Dry, solid No fire hazard 
Solid or semi-solid No restrictions 
Flammable liquid A. or E. 
Combustible liquid C. or D. 
Non-combustible corn- C. 

pressed gas 
Poisonous solid Away from foods 
Poisonous liquid Away from foods 
Poisonous solid Away from foods 
(See Amyl  Acetate) 
Oxidizing material B. or D. Separate 

compartment  from 
ammonia  compounds 
or acids 
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Commodity 
Barium Nitrate 
Barium Peroxide 

(binoxide, dioxide) 
Barrels ,  empty coal oil 

Barrels ,  empty  gaso- 
line 

Bat t ing  Dross 
Benzine 
Benzol (or Benzene) 
Benzol, Tr in i t ro  
Beta  N aphthol 
Bi-Nitro Toluol 

liquid and solid 
Biextlphide of Carbon 

Black Powder 
Blasting Caps 

Blau Gas  

Bleaching Powder 
(Chloride of Lime) 

Blood, dried 
Brewers Grains 
Bromine 

Bronzing Liquid 
Calcium Arsenate  
Calcium Carbide 

Calcium Cyanamide ,  
(hydrated) 

Calcium Cyanamide 
(not hydra ted)  

Calcimn Oxide, or 
Quicklime or Un-  
slacked Lime 

Calcium Phosphide 

Cmmphor 

~ r b o l i c  Acid 
(phenol) 

Properties 
Oxidizing mater ia l  
Oxidizing mater ial  

F lammable  solid 
Flammable  liquid 
F lammable  liquid 
(See Tr i -ni t ro  Benzol) 
Solid, bad smell 
Strong con tamina t ing  

smell 
(S'ee Carbon Bisul- 

phide) 
Explosive 
Explosive 

Compressed f lammable 
gas  

Whi te  powder, s t rong 
odor of chlorine 

Brown solid, bad odor 
Dried brewers  waste  
Corrosive and  bad  

smelling liquid 
Flammable  liquid 
Poisonous solid 
Solid mater ia l ;  pro-  

duces acetylene gas  
if wet  

Non-hazardous,  gives 
off ammonia  gas  if 
wet  

Stowage 
Dry  
B. or D. 

A. or E. Prohibi ted 
unless t ight ly  closed 

Prohibi ted 

B. Cool 
B. or E. 
B. or E. 

Away  from foods 
Away  from foods 

Magazine 
Magazine,  away from 

other  explosives 
B. Cool 

E. Away  from textiles 
and foods; cool; dry;  
special 

Away  from foods; dry  
Dry  
A. Cool 

B, or E. 
Away  from foods 
D. Dry--Special  

Dry 

Solid; gives off g rea t  
heat  if wet  

F lammable  solid; B. Dry  
ignites in contact  
wi th  wa te r  

Combustible solid; 
s t rong odor 

Poisonous llquid ; A. 
offensive odor 
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STOWAGE OF IIAZAIIDOUS C'OMMODITIES 

Commodity 
Carbon Bisulphide 

Carbon Black (lamp 
black) 

Carbon Dioxide 
Carbon Oil (Pintsch 

gas drips) 
Carbon Papers 
Carbon Tetraehlorlde 

Carbonic Acid 

Carbonyl Chloride 
Celluloid (Xylonite) 

Fiberloid, Viscoloid, 
Pyroxylin Plastic) 

CellJalold Scrap or 
Pyralin Scrap 

Cement, Asphalt 

Cement, Leather 

Cement, Linoleum 

Cement, Liquid 

Cement, Naphtha 
Cement, Roofing 

Cement, Rubber 

Cement, Waterproof 

Charcoal, Animal 
(bone black) 

Charcoal, wood lump, 
crushed, grotmd, 
granulated or pul- 
verized 

Charcoal, screenings, 
ground or puverized 

Charcoal tablets in 
bottles 

Chloride of Lime 

Chloride of Phosphorus 

Chloride of Silicon 

Properties Stowage 
Flammable liquid; A. Cool 

very offensive odor 
Finely divided black No restrictions 

solid 
See Carbonic Acid 
Flammable liquid 13. or E. 

Non-hazardous No restrictions 
Non-combustible No restrictions 

liquid, strong odor 
Non-combustible gas 13., C. or D. Cool 

(See Phosgene) 
Flammable solid C. Cool 

Flammable solid A. Cool 

Flammable liquid A. Cool 
Combustible liquid C. or D, 
Flammable liquid A. Cool 
Combustible liquid C. or D. 
Flammable liquid A. Cool 
Combustible liquid C. or D. 
Flammable liquid A. Cool 
Combustible liquid C. or D, 
Flammable liquid A. Cool 
Flammable liquid A. 13. or E, 
Combustible liquid C, or D. 
Flammable liquid A. Cool 
Combustible liquid C. or D, 
Flammable liquid A. Cool 
Combustible liquid C. or D. 
Harmless No restrictions 

Liable to spontaneous C. Dry 
ignition 

Very liable to spon- C. Dry 
taneous ignition 

Non-hazardous No restrictions 

(See 131eaching 
l~owder) 

Fuming corrosive A. Dry 
liquid 

Fuming corrosive A. 
liquid 
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APPENDIX C 

Commodi ty  
Chloride of ,Sulphur 

Chloride of Tin, (An- 
hydrous Stannic 
Chloride or Tetra- 
chloride) 

Chlorine Gas 

Chloroform 

Chloropicrin 
Chlorosulphonic Acid 

Chromic Acid (an- 
hydrous) 

Cleaning Fluids 

Coal, pulverized 
(foundry facings) 

C o a l ~  
Coal Tar 
Coal T a r  Distillate or 

Naphtha  
Coal T a r  (light oil) 
Cobalt Resinate 

(precipitated) 
Collodion 
Cologne Spirits 
Columbian Spirits 
Cotton, baled 
Cotton Batting Dross 

Cotton, burn t  

Cotton Waste ,  oily 
with mineral  oil 

Cotton Waste,  oily 
with animal  or 
vegetable oil or wet  
cotton waste 

Creosote 

Creosote Oil 

Crude 011 
(Petroleum) 

Properties 
Fuming  corrosive 

liquid 
Fuming  corrosive 

liquid 

Liquefied incomhus- 
tible gas ;  poisonous 
and offensive 

Non-combustible 
liquid anesthetic 

Deadly poisonous gas 
Corrosive liquid; 
strong odor 

Oxidizing material 

Flammable  liquid 
Combustible liquid 
Flammable  solid 

(liable to sponta-  
neous ignition) 

Flammable  gas 
Combustible liquid 
Flammable  liquid 

F lammable  liquid 
F lammable  solid 

F lammable  liquid 
Flammable  liquid 
(See wood alcohol) 
Readily combustible 
Readily combustible 

solid 
Flamable solid ; 

liable to ignite 
spontaneously 

Combustible solid 

Combustible solid, 
liable to sponta- 
neous ignition 

Combustible liquid ; 
offensive odor 

Combustible liquid, 
offensive odor 

F lammable  liquid 
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Stowage 
A. 

A. 

B. Cool 

A. 

Prohibited 
A. 

B. 

A. or B. 
C. or D. 
B. 

B. Cool 
E. 
B. or E. 

B. or E. 
B. 

B. Cool 
B. o r E .  

Cotton Regulations 
B. Cool 

A. 

Cotton Regulations,  
Special 

Cotton Regulations,  
Special 

Away  from foods 

Away  from foods 

B. or E, 



STOWAGE OF IIAZARDOUS COMMODITIES 

Commodity 
Cyanide of Potassium 

Coranid~ of Sodium 

Dental Gas 
(Nitrous Oxide) 

Disinfectants 

Dimethyl Sulphate 
Dimethyl  Sulphide 

Distillate 
Driers, liquid 
Dross, Rosin or Bat- 

ting 
Drums, empty  (pre- 

viously containing 
flammable liquids) 

Electrolyte 
Eradicators, paint or 

grease, liquid 
Ether 
Ethyl Acetate 
Ethyl Chloride 
Ethyl :Methyl Ketone 
Ethyle~ne 

Explosives, High 
Extracts,  liquid 

(flavoring) 
Fiber 

Properties Stowage 
(See Potassium Cya- 

nide) 
(See Sodium Cya- 

nide) 
Non-combustlble gas B. Cool 

(Asphyxiating) 
Offensive odor, gen- Away from foods 

erally poisonous 
Corrosive liquid A. 
Corrosive liquid, A. 

poisonous 
Flammable liquid B. or E. 
Flammable liquid . B. or E. 
Flammable solid B. Cool 

Generally still contain A. or E. Prohibited 
some liquid unless tightly closed 

Corrosive liquid A. 
Flammable liquids A. 

Flammable liquid A. Cool 
Flammable liquid B. or E. 
Flammable liquid A. Cool 
Flammable liquid B. or E. 
Compressed flam- B. Cool 

mable gas 
Explosive Explosive restrictions 
Flammable liquid B. or E. 
Combustible liquid C. or D. 
Readily combustible Cotton Regulations 

C. Cool 

B. 

Films, Moving Picture Flammable solid 
(nitro -cellulose) 

Fen'o-Silicon Solid material ;  may 
give off poisonous 
gas 

Filter Press Cloth Non-hazardous 
(new) 

Filter Press Cloth Flammable 
(used 9 r oily) 

Firecrackers Fireworks 
Fireworks Fireworks 
Fish Scrap or Meal Offensive odor ; may 

ignite spontaneous. 
ly if damp 

Formaldehyde Offensive odor ; poi- 
sonous 

Formic Acid Corrosive liquid 
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No restrictions 

C. or D. 

{2. orD.  
B. C. or D. 
B. Dry or C., Special 

B. Special 

A. 



APPENDIX C 

Commodi ty  
Fulminate of Mercury, 

wet 
Fulmina te  of Mercury ,  

dry 
Fulminate of Silver 
Fuses,  safety 
Fuses,  detonat ing 

Fusel Oil 

Gases 

Gases, L a c h r y m a t o r y  
Gas  Drips 

(Hydrocarbon)  
Gas Oil 
Gasoline 
Grass,  dried 
Gun Cotton, dry 
Gun Cotton, wet 20% 

water  in lined cases 
Gun Powder (Black 

Powder) 
Hay', baled 
Hay,  loose 
Helium 

Hemp,  baled 

Hemp,  loose 
Hydriodie  Acid 
Hydrobromic Acid 
Hydrocarbon Gas 

Hydrocarbon  Gas 
Drips 

Hydrochloric Acid 
(Muriatic) 

Hydrocyanic Acid 
Hydrofluoric Acid 
Hydrofluosilicic Acid 
Hydrogen Gas, com- 
. pressed 

Hydroffen dioxide or 
peroxide 

ProF~rties S towage 
Explosive Magazine  

Explosive Prohibi ted 

Explosive Prohibi ted 
C. Dry 

Explosive Magazine,  
separate  hold from 
other  explosives 

Combustible liquid; A. or E. Away  from 
offensive odor foods 

(See under  name of 
gas)  

Poison Prohibi ted 
Flammable  l iquid B. or E. Cool 

Combustible oil A. or ]~. 
F lammable  liquid B. or E. 
Combustible D. 
Explosive Prohibi ted 
F lammable  D., Special. 

Explosive Magazine  

Combustible Cotton Regulat ions 
Combustible Prohibi ted 
Compressed non-corn- B. Cool 

bustib/e gas  
Combustible fiber Cotton Regula t ions ;  

Dry 
Combustible Prohibited 
CorrOsive liquid A. 
Corrosive liquid A. 
Compressed flare- B. Cool 

mable gas  
Flammable  liquid B. or  E. Cool 

Corrosive liquid A. 

Poisonous gas  Prohibi ted 
Corrosive liquid A. 
Corrosive liquid A. 
F lammable  gas  B. Cool 

Non-combust ible  B. Cool; away  from 
liquid Textiles 
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STOWAGE OF IIAZARDOUS C,OMMODITIES 

Commodity 
Insecticide, liquid 

Insulation Tape 
(varnished cloth) 

Iron Mass, or Iron 
Sponge (in bags) 

Iron Mass, spent 

Iron Sponge, spent 

Iron Oxide, spent 

Jute 
Kerosene 
Ketone, ~ethyl or 
Ethyl 

Lacquer 
Lamp Black 
Lead Nitrate 
Lead Pier-ate 
I.~ather Ce~a~ent 

Leather Dressing 

Ligroin 
Lime, unslaked 

Liquefied Petroleum 
Gas 

Magnesium (powder, 
metallic or i ibbon) 

Matches (safety or 
strlke-on-box 
matches) 

Matches, Strike any- 
where 

Metal Polish 

Methyl Acetate 
Methyl Alcohol 
Methyl Chloride 

Methyl Ethyl Ketone 

Properties Stowage 
Flal.mnable liquid A. 

pOISOnOUS 
Combustible liquid C. or D., Special 
May ignite sponta- A. or B. Cool 

neously 
~Iay heat spontane- D. 

ously if improperly 
prepared 

Liable to spontaneous Prohibited 
ignition 

Liable to spontaneous Prohibited 
ignition 

Liable to spontaneous Prohibited 
ignition 

Baled fiber Cotton Regulations 
Coml~ustible liquid A. or E. 
Flammable  liquid A. or D. 

Flammable liquid B. or E., Special 
(See Carbon Black) 
Oxidizing material  D. 
t t igh explosive Prohibited 
Flammable  liquid A. 
Combustible liquid C. or D. 
Flammable liquid A. 
Combustible liquid C. or D. 
Flammable liquid A. 
Solid, gives off great  B. Dry 

heat if wet 
Compressed flammable B. Cool 

gas 
Flammable solid D. 

Flammable solid B. or D. or E., Special 

Flammable solid; B. or D. or E., Special 
liable to accidental 
ignition 

Flammable liquid A. or B. 
Combustible liquid C. or D. 
Flammable liquid B. or E. 
Flammable liquid B. or E. 
Compressed flam- 

mable gas B. Cool 
(See Ethyl  Methyl 

Ketone) 
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APPENDIX C 

Commodity  
Methyl Sulphide 

Mil i ta ry  and Naval  
Explosives and De- 
vices Containing 
Explosives 

Mirbane Oil 
(Mono-Nitro- Ben- 
zol) 

Mono-Chlor -Benzol 
Mono-Nitro-Benzol  
Moss, Baled 
Motor Fuel  
Musta rd  Gas 
Moving Pic ture  Fi lm 

(Nitro -cellulose) 
Muriatie Acid 

Naph tha  
Naph tha  Distillate 
Naphtha ,  Coal Ta r  
Naph tha  Soap 

Naphtha,  Wood 
Naphtha leae  

Nitrate of Soda 
Nitrate of Bar ium,  

Lead or S t ron t ium 
Nit re  Cake 

Nitric  Acid 
Nitre  Benzol 

Nitrocellulose, dry 
Nitrocellulose, wet 

wi th  20% water,  
lined cases 

Nitrocellulose, wet  
with solvent, a t  
least 30% 

Nitrogen 

Nil ro-$ ta rch ,  dry 
Nitro-Starch, wet  

with 20% water ,  
lined cases 

Proper t ies  Stowage 
(See Di-methyl  Sul- 

phide) 
Magazine 

Combustible liquid A. - 
offensive odor 

Flammable  liquid A. or B. 
(See Mirbane Oil) 
Combustible Cotton Regulations 
Flammable  liquid B. or E. 
Poisonous Gas Prohibi ted 
F lammable  solid C. Cool 

(See Hydrochloric A. 
Acid) 

F lammable  liquid B. or ~. 
F lammable  liquid B. or ]~. 
F lammable  liquid B. or E. 
l~'[ay give off slight Ventilated 

amount  of flam- 
mable vapor  

(See IVIethyI Alcohol) 
Combustible solid; A w a y  from foods 

s t rong odor 
(See Sodium Nit ra te)  
Oxidizing mater ia l  Dry  

Hygroscopic  mater ia l  B. or E. 
containing free acid 

Corrosive liquid A. 
Combustible liquid; A. 

s t rong odor 
H igh  explosive Prohibited 
Flammable  solid D. Speeial 

F lammable ;  may  give B. Special 
off flammable vapor ~ __ ? ~ . 

Compressed non-corn- B. (2oolor C. 
bustible gas  

High  explosive Prohibi ted 
F lammable  solid D. Special 
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STOWAGE OF HAZARDOUS COMMODITIES 

Commodity 
Nitroglycerine 
Nitrous Oxide 

Oiled Clothing 

Oil, animal or vege-  
table in wooden 
barrels 

Oil, Naphtha 
Oil, Pine Tar 
Oil of Vitriol or 

Sulphuric Acid 
Oxygen, compressed 
Oxylitho (Sodium 

Peroxide) 
Oxone (fused Sodium 

Peroxide) 
Paints, Alumimlm, 

Bronze or Gold 
Paints, Mixed 

Paint or Varnish Re- 
mover 

Paper Stock or 
Waste,  baled 

Pentane 
Percussion Caps 
Petroleum Crude 

(crude oil) 
Petroleum Disti l late 
Petroleum Ether 
Petroleum Gas 

(liquefied) 
Petroleum Oil 
Phenol 
Phosgene 
Phosphorus, Amor- 

phous or Red 
Phosphor~s, White 

or Yellow 

Phosphorus Chloride 

Phosphoric Anhydride 
Phosphorus Sesqui- 

sulphide 

Properties Stowage 
High explosive Prohibited 
Compressed non-corn- B. Cool 

bustible gas  
May ignite sponta- D. 

neously if improp- 
erly prepared 

5iay cause spontane- 
ous ignition if mixed 
with fiber or textiles 

FlammabIe  liquid B. or E. 
Combustible liquid Away from foods 
Corrosive liquid A. 

Non-combustible gas  13. Cool 
Oxidizing mater ial  B. 

Oxidizing mater ial  C. Dry 

Flammable liquid B. or 1~. 

Flammable liquid A. or E. 
Combustible liquid C. or D. 
Flammable liquid A. or E. 

Combustible solid Cotton Regulations 

Flammable liquid A. Cool 
Explosive ]). 
Flammable liquid B. or E. 

Flammable liquid B. or E. 
Flammable liquid B. Cool 
Flammable liquid B. or E. Cool 

Combustible liquid A. or E. 
(See Carbolic Acid 
l 'oisonous gas  Prohibited 
Flammable  solid A. 

Flammable  solid ; A. 
spontaneous ignition 
if exposed to air  

Fuming  corrosive A. Dry 
liquid 

Flammable  solid B. Dry 
Combustible solid D. 
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APPENDIX C 

Commodity 
Phosphorus Tri-  

chloride 
Phosphorus Penta- 

chloride 
Phosphorus Oxy- 

chloride 
Picric Acid, dry 
Picric Acid, wet with 

20% water  
Picrate of Ammonia 
Pintsch Gas 

Pintsch Gas Drips 
Poison Gas 

Polishing liquids 

Potassium Bromate 

Potassium Chlorate 

Potassium Cyanide 
Potassium Nitrate 

Potassium Perchlorate 

Potassium, Metallic 
Potassium Perman- 

gamate 
Potassium Sulphide 

(fused, chipped or 
concentrated) 

Potassium Sulphide 
(crystal) 

Powder, black 
Powder, smokeless, 

cannon 
Powder, smokeless, 

for small arms 
Powder, Flash 
Primers, Small Arms 
Primers, Cannon 
Propane 

Pyroxylin Plastic 
Pyroxylin Plastic, 

Scrap 

Properties 
Corrosive liquid 

Flammable solid 

Corrosive liquid 

t I igh  explosive 
High explosive 

High explosive 
Compressed flam- 

mable gas 
(See Carbon Oil) 
Poisonous vapor or 

fumes 
Flammable liquid 
Combustible liquid 
Oxidizing material  

Oxidizing material  

Poisonous solid 
Oxidizing material  

Oxidizing nm terial 

Flammable solid 
Oxidizing material  

Flammable solid 

Non-hazardous 

Explosive 
Explosive 

Explosive 

Common fireworks 
Explosive 
Explosive 
Compressed flam- 

mable gas 
(See Celluloid) 
Flammable solid 
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Stowage 
A. 

B. 

A. 

Magazine 
3,lagazine 

~Iagazine 
B. Cool 

Prohibited 

A. or B. 
C. o rD.  
B. or D. Away from 

acids and ammonia 
compounds 

]3. or D. Away from 
acids and ammonia 
compounds 

A. or B. 
]~. or D. Away from 

acids 
]3. or D. Away from 

acids 
B. 
B. 

B. Dry 

Away from foods 

Magazine, Special 
C. 

Magazine 

B. C. or D. Cool 
D. 
D. 
B. Cool 

A. Cool 



sTOWAGE OF tIAZARDOUS COMMODITIES 

Commodity 
Pyralin (finished cel- 

luloid sheet) 
P~vridine 

Quicklime 

Rags, wet or oily 

Rags, not wet or oily 
Railway Fusees 
Railway' Torpedoes 
Roofing Cement 

Rosin Dross 
Rubber Cement 

Rubber Scrap (not 
ground or buffed) 

Rubber Scrap 
(ground or buffed) 

Rubber (reclaimed or 
shoddy) 

Safety fuses 
Saltpetre, in bags 
Saltpetre, in boxes or 

kegs 
Sheep dip (not con- 

taining flammable 
ingredients) 

Shellac, liquid 
Shoe Cement 
Sisal (Baled Fiber) 
Smokeless Powder 

Soap, N-apht ha 
Sodium ,Chlorate 

Sodium Cyanide 
Sodium, ~fetalIie 

Sodium Nitrate 
Sodium Nitrite 

Sodium Peroxide 

Properties Stowage 
Flammable solid C. Cool 
(See Celluloid) 
Flammable liquid; t3. Cool 

offensive odor 
Solid; gives off great  B. Dry 

heat if wet 
Liable to spontaneous A. Special 

ignition 
Combustible solid Cotton Regulations 
Common fireworks ]3. C. or D. Cool 
SI)ecial fireworks B. Cool 
Flammable liquid A. •. or E. 
Combustible liquid C. or D. 
Flammable solid B. Cool 
Flammable liquid A. Cool 
Combustible liquid C. or D. 
Not dangerous C. 

Flammable solid B. Cool 

May be flammable B. Cool 
solid 

Dry 
Oxidizing material  Dry 
Oxidizing material  Dry 

Poisonous Away from foods 

Flammable liquid B. or E. 
Flammable liquid A. Cool 
Combustible fiber Cotton Regulations 
(See Powder, Smoke- 

less) 
(See Naphtha Soap) 
Oxidizing material  B. or D. Away from 

acids and ammonia 
compounds 

Poisonous solid A. or B. 
F[ammable solid; fire B. Dry 

or explosion in con- 
tact with water  

Oxidizing material  
Oxidizing material  

Oxidizing material  

Dry 
B. or D. Separate 

compartments from 
Ammonium Nitrate 

B. Dry; isolated 
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AI'I'ENDIX C 

Commodiiy 
sodium Sulphide 

(fused, chipped or 
concentrated) 

Sodium Sulphide 
(crystal) 

Solvents 
Strontium Nitrate 
Sulpl~ur 
Sulphur Chloride 

Sulphur Dioxide 

Sulphm-ic Acid 
Sweepings (cotton 

mill, not containing 
animal or vegetable 
oil) 

Tankage, leather, 
hair,, rough am- 
momates 

Tankage, garbage or 
slaughter house 

Tar 
Tar  Oil 
Thermit  
Thermi t  Ignition 

Powder 
Tin Chloride 
Tin Tetrachloride 

(Bichloride An- 
hydrous) 

Toluene (Toluol) 
Toluene, Mono-nitro 
Toluene, Di-nitro 

Toluene or ToIuol, 
Tri-nitro 

Torpedoes, Toy 
Tow 

Tri-nitro Benzol 
Tri-nitro Phenol 
Turpentine 

Properties 
Flammable solid 

Non -hazardous, 
offensive odor 

Combustible liquids 
Oxidizing material  
Combustible solid 
Fuming corrosive 

liquid 
Compressed non-com- 

bustible gas (suffo- 
cating odor) 

Corrosive liquid 
Combustible 

Combustible if im- 
properly dried, 
liable to sponta- 
neous ignition 

Combustible if im- 
properly dried, 
liable to sponta- 
neous ignition 

Combustible liquid 
Combustible liquid 
Cmnbustible solid 
Flammable solid 

(See Chloride of Tin) 
Corrosive liquid 

Flammable liquid 
Combustible liquid 
Combustible solid ; 

liable to explode 
in fire 

High explosive 

Special tlreworks 
Combustible fiber 

High explosive 
High explosive 
Combustible liquid 

Stowage 
B. Dry 

Away from Ioods 

B. or E. 
Dry " 
No restrictions 
A. 

B. Cool 

A. 
Cotton Regulations 

B. or E. Dry 

B. or E. Dry 

A. or E. 
A. or E. 
No restrictions 
D. 

A. 

B. or ]~. 
B. or E. 
B. 

l~fagazine 

B. Cool 
Cotton and Hemp 

Regulations 
~Iagazine 
Magazine 
B. o rE .  
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STOWAOE OF HAZARDOUS COMMODITIES 

C o m m o d i t y  
Turpentine substitute 
T y p e  Clean ing  Com- 

pc~nds 
V a r n i s h  

Va le r i c  Acid 
Varnished Cloth or 

P a p e r  
V a r n i s h  R e m o v e r  
V u l c a n i z i n g  C o m -  

pounds  
Waste  (if no t  we t  or 

oily w i t h  a n i m a l  
or  vege t ab l e  oil) 

Waste  (if wet  or oily 
wi th  a n i m a l  or  
vege tab le  oil) 

Wood Flour 
Wood Alcohol 
Wool, oily or g r e a s y  
Xylol  o r  X y l e n e  
Zinc Dust  

Properties Stowage 
Combus t ib l e  l iquid B. or  E. 
F l a m m a b l e  l iquid A. or B. 

F l a m m a b l e  l iquid A. or E. 
Combus t ib le  l iquid C. or  D. 
Bad  odor A w a y  f rom foods 
Combus t ib le  ; m a y  D. 

igrl i te  spon taneous ly  
(See P a i n t  R e m o v e r )  
:F lammable  or corro-  A. or  B. 

s i r e  l iquid 
Combus t ib l e  Cotton Regu la t ions  

L iab l e  to spon taneous  A. 
ign i t ion  

Combus t ib le  No res t r i c t ions  
F l a m m a b l e  liquid B. or E. 
Combus t ib le  solid Special  
Combus t ib le  l iquid B. or E. 
S l igh t ly  combus t ib l e ;  D r y  

liable to spontane-  
ous ign i t ion  if w e t  
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A P P E N D I X - - D .  

INTERNAL COMBUSTION ENGINES.  

The provis ions  of Append ix  D s u p p l e m e n t  and  supersede  
tile p rovis ions  of the  Main  Rules  in t he i r  app l ica t ion  to 
mo to r  dr iven vessels .  W h e r e  no specific ru l ing  is provided 
in Appendix  D, p rov is ions  of the  M a i n  Rules  sha l l  apply.  

GASOLINE ENGINES AND ENGINES USING GASOLINE 
FOR STARTING. 

1. Location, Material and Construction of Fuel Tanks: 
(a) I t  is r ecommended  t h a t  fuel  t a n k s  be located in 

w a t e r - t i g h t  c o m p a r t m e n t s  sep, a ra te  f r om b u t  ad j acen t  to the  
engine room, m o u n t e d  in a pan  or on a m e t a l  l ined wa te r -  
t i gh t  flat, above the  load line, w i t h  overboard  drains .  W h e r e  
this  a r r a n g e m e n t  is no t  pract icable ,  fuel  t a n k s  m a y  be 
located to su i t  t he  des ign  of the  v e s s d ,  bu t  p r e f e r ab ly  out -  
side of the  engine c o m p a r t m e n t  and  so t h a t  excess ive  
l eng th s  of feed p ip ing  will he avoided. All t a n k s  sha l l  be 
s u b s t a n t i a l l y  secured in posi t ion to p r even t  m o v e m e n t  and  
ins ta l led  to afford as r e a d y  ex t e rna l  e x a m i n a t i o n  and  access 
as possible. 

(b) Po r t ab l e  t a n k s  below decks shal l  no t  be pe rmi t t ed .  
(e) Fue l  t a n k s  shal l  be cons t ruc ted  of  s e e d  of th i ckness  

no t  less t h a n  No. 14 gage  (U. S. S t anda rd )  or of copper of 
t h i cknes s  no t  less t h a n  No. 18 gage  (U. S. S t a n d a r d ) .  Steel  
t a n k s  shal l  be ga lvan ized  on the  ou ts ide  a f t e r  comple t ion  or 
kep t  well coated to p r even t  corrosion. T i n n i n g  the  inside of 
fuel  t a n k s  is a r ecommended  practice.  

(d) Seams  of t a n k s  m a y  be welded, brazed or r ive ted ;  
b u t  if r ive ted  shal l  be brazed or welded a f t e r  r ive t ing .  Out-  
side r ive t  heads  a n d / o r  po in t s  sha l l  be brazed or welded. 
Solder ing in l ieu of weld ing  or b raz ing  is no t  recommended.  

(e) D i a p h r a g m s  in t a n k s  shal l  be well  fas tened .  F l anges  
sha l l  be ben t  to an  inside r ad ius  of no t  more  t h a n  twice the  
t h i c k n e s s  of  p la t ing ,  and  the  r ive t ing ,  we ld ing  or b raz ing  
sha l l  be as close to the  t h r o a t  of the  flange as pract icable .  

(f) T a n k s  shal l  be des igned to w i t h s t a n d  four  t i mes  the  
m a x i n m m  work ing  pressure .  All t a n k s  shal l  be t e s t ed  
h y d r o s t a t i c a l l y  to twice the  m a x i m u m  w o r k i n g  p r e s su re  
w i t h o u t  s h o w i n g  leakage  or p e r n m n e n t  de fo rmat ion .  The  
m i n i m u m  t e s t  p res su re  sha l l  be 4 pounds  gage.  

If  fuel  t a n k s  have  flat  heads  or are no t  cyl indr ical  t h e y  
sha l l  be f i t ted wi th  d i a p h r a g m s  to b reak  t im w a s h  of con- 
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t e n t s  and  sha l l  bc proper ly  braced on flat  su r faces  by  dia- 
p h r a g m s  or o ther  s t a y s  to p reven t  bu lg ing  and  pan t ing .  

For p res su re  fue l  t a n k s  a circular  sec t ion is recommended.  
(g) Dra ins  in the  b o t t o m  of fuel  t a n k s  are  no t  recom- 

m e n d e d ;  b u t  where  fi t ted,  ph tgs  or pipes sha l l  be t h readed  
into spo t  faces  welded or brazed to the  t ank .  

(h) I t  is r e c o m m e n d e d  t h a t  all  ou t l e t s  pass  t h r o u g h  the  
top  of the  t ank .  In  cases  where  ou t l e t s  pass  t h r o u g h  side 
or bo t tom,  connect ions  sha l l  be t h r e a d e d  in to  spo t  faces  
welded or brazed to the  t ank .  I t  is r e c o m m e n d e d  t h a t  
where  pract icable  such connect ions  be made  up w i t h  a lock 
n u t  and  copper w a s h e r  inside. 

(i) S h u t  off v a h ' e s  or cocks of approved  t y p e  such  as 
those  h a v i n g  g round  sea t s  or p lugs  shal l  be placed in t he  
s u p p l y  line f rom t ank .  One valve  shal l  be placed as close to 
the  t a n k  as pract icable ,  ano t he r  as close to the  ca rbure to r  
as pract icable .  If  shut -of fs  arc of  the  cock t ype  t h e y  shal l  
be sp r i ng  sea ted  and  provided w i t h  s tops  to indicate  the  
open and  closed posi t ions .  

~qhut-off hand les  sha l l  be read i ly  accessible. W here  the  
i n s t a l l a t i o n  pe rmi t s ,  a device shal l  be provided for c losing 
the  shut -of f  a t  the  t a n k  f rom outs ide  the  t a n k  compar t -  
m e n t ,  p re fe rab ly  f rom on deck. I t  is r ecommended  t h a t  a 
hea t  a c t u a t e d  device be ins ta l l ed  so as  to a u t o m a t i c a l l y  
s h u t  off fue l  s u p p l y  nea r  the  t a n k  in even t  of fire. 

T a n k s  large enough  to pe rmi t  the  en t r ance  of  w o r k m e n  
sha l l  be f i t ted w i th  an  i n t e r n a l  ga t e  va lve  shut -of f  w i t h  a 
cont ro l  rod lead ing  to an  accessible place on t h e  open deck. 

(j) P e r m a n e n t l y  open v e n t s  on g r a v i t y  t a n k s  and  rel ief  
v a h ' e s  on p res su re  t a n k s  are required.  Ven t s  and  rel iefs  
sha l l  be carr ied to the  ou ts ide  air. Ven t  orifices over 1/~ inch 
i ron pipe size shal l  be screened w i t h  40 x 40 non-corrodible  
mesh .  

(k) Gage g lasses  and  t r y  cocks shal l  no t  be used.  Other  
m e t h o d s  of ind ica t ing  the  level of the  l iquid m a y  be used,  
provided,  however ,  t h a t  t h e y  are  so a r r anged  as no t  to 
expose the  l iquid or vapor.  

2. Fuel Piping: 

(a) All fuel  p ip ing  sha l l  be seamless  d r awn  annea led  
copper tub ing .  
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(b) Fitt ings and connections shall be of the solderless 
type and in accordance with the Society of Automotive En- 
.gineers Standard Practice Code, published in the S. A. E. 
handbook. All valves and cocks shall be of brass. 

(c) I t  is recommended that  piping be run in sight if 
practicable, protected from mechanical injury and secured 
against vibration. 

(d) A strainer of approved type shall be fitted in the 
engine compartment with shut~off valves on each side of 
strainer. 

(e) Filling pipes to tanks shall be so arranged tha t  
fumes and possible overflow cannot get into the hull. A 
pipe or t runk made t ight  at tank and deck filling plate is 
recommended for this purpose. 

3. Carburetor: 
(a) A fixed open drip pan shall be provided beneath the 

carburetor, of sulficient size to catch any possible leakage or 
drip therefrom. 

(b) Air intakes shall be so d'irected tha t  back firing can- 
not blow down into bilge or carburetor pan. [ t  is recom- 
mended that  gas t ight air intakes be carried up even with 
the top of the motor and screened. 

(c) If an air heater is used it shall be installed well 
above the bilge. 

~,, Motor and :Exhaust: 
(a) The exhaust man.ifold on motors should be water  

jacketed; if not, woodwork within nine inches shall be pro- 
tected by 1/A inch asbestos board covered with sheet metal. 
A dead air space of ¼ inch shall be left between the pro- 
tecting asbestos and the wood, and a clearance of not less 
than 2 inches maintained between the manifold and the 
surface of such protection. 

(b) Where the exhaust pipe is overhead or where a low 
level exhaust is not cooled by the entire discharge of cir- 
culating water, it is recommended that  a length of not less 
than twelve diameters of such exhaust pipe adjacent to the 
manifold be water  jacketed. 

Where the first twelve diameters of exhaust is neither 
jacketed nor cooled by entire discharge of circulating water, 
woodwork within 6 inches of any part  of the exhaust shall 
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lie p ro tec ted  by  % inch a sbes tos  bomrd covered w i t h  shee t  
meta l .  A dead air  space of 1/~ i!leh shal l  be le f t  be tween  t he  
p ro tec t ing  a sbes to s  and  the  wood and  a c learance of *lot less 
t h a n  one -ha l f  i t s  d i a m e t e r  shal l  be n l a in t a ined  1between t he  
pipe and  the  su r f ace  of  such  protect ion.  

(c) l ' ]xhaus t  p ip ing  sha l l  be led to the  poin t  of escape 
wi th  a miLqinum n u m b e r  of bends  or elbows. N i n e t y  degree 
elbows or bends  of less t h a n  five d i ame t e r s  r ad ius  are no t  
recommended .  

5. Bilge : 
(a) P a r t i c u l a r  a t t e n t i o n  shal l  be paid to secur ing  proper  

dra, inage to the  p u m p  well so t h a t  bilges can be f lushed and  
cleaned. 

Means  shouh t  be provided  for v e n t i l a t i n g  the  bilge thor -  
oughly.  

NoTr:: Th i s  can best  be accomt)lished by an adequate sys tem of 
mechanical  vent i la t ion .  Where  such a sys tem is not feasible, means 
f~r na tura l  ven t i l a t i on  from end to end of compar tn lent  should be 
provided wi lh  a v iew to scaveng ing  the bilges and not merely the 
upper a.tmosphere of the enclosed spaces. 

6. Operation: 
NOTE: A t t e n t i o n  is called to the  haza rd  involved in the  

hand l ing  of gasol ine .  An  a t m o s p h e r i c  s a t u r a t i o n  as low as 
11/(~ per cent  is p rac t i ca l ly  odor less  bu t  i s  sufficient to create  
a m i x t u r e  which  m a y  be exploded by  a s l igh t  spark.  Such 
explosive vapor  m a y  t r ave l  a eonsiderable  d is tance  f rom the  
point  of lea,kage. 

Gasol ine vapor s  are  heav ie r  t h a n  air  and  do not  readi ly  
eseal)e f rom h)w ly ing  pocke ts  such  as bilges or t a n k  bot- 
toms .  A r ecen t ly  emp t i ed  gasol ine  t a n k  is in i ts  m o s t  dan-  
gerous  condit ion.  The  fo l lowing p recau t ions  are recom- 
mended  the re fo re  in order  to reduee the  fire haza rd :  

(a) All  gasol ine  connect ions  shal l  be t igh t .  
(b) Care sha l l  be t a k e n  no t  to expose gasol ine  in closed 

spaces t h r o u g k  spi l l ing,  d r a w i n g  off, s to rage ,  or use  in clean- 
ing, no m a t t e r  how sma l l  the  q u a n t i t y .  

(e) Ven t i l a t i on  as adequa t e  as possible shal l  be insu red  
1)y a t t e n t i o n  to all  a r i ' angeinei l t s  t he re fo r  bo th  before 
s t a r t i n g  and  while  r u n n i n g .  

(d) Naked  l igh ts ,  however  smal l ,  shal l  no t  be carr ied 
into eompa r tmcn t ' s  where  gaso l ine  vapor  m a y  ,1)e present .  
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