insulation and metals to a point below the ignition temperature of the insulation.

It. has been said that if a fire in a compartment ever got out of control, it could be extinguished by tossing three CO, extinguishers, with their valves opened, into the compartment. Thiswould raise the CO2 cotent of the average sized compartment and the flame would be expected to exist until the percentage of CO , rose above 12 percent. This method is recommended only under the condition that the compartment is being abandoned. Once the compartment has been abandoned and has been sealed, it should never be unsealed, for the fire will soon burn

itself out. However, if the seal is broken and the door opened by personnelor by other means such as ammunition explosions or burned‑out stuffing glands, a serious explosion and possibly deaths will occur. This is because the air entering the compartment will meet the oxygen

starved fire raging within. The risk of such an explosion must be considered by the senior man in charge at the scene, prior to unsealing any compartment in which there is a fire, but the smaller and younger the fire the less the risk of explosion. Remember: It is better to lose one compartment than the entire ship and human life.

6. Fire Extinguishers

3131. CARBON DIOXIDE FIRE

EXTINGUISHERS

The CO, extinguisher is charged with 15 pounds of carbon dioxide in a liquid state at a high pressure. Upon emerging from the outlet nozzle, the liquid CO, immediately vaporizes, expanding to 950 times its stored volume. The discharge is a combination of carbon dioxide gas and carbon dioxide snow (dry ice) at a temperature of ‑110° F. A discharge horn is provided which permits distribution of the carbon dioxide over the desired area. The extinguisher has the effect of smothering the fire with CO2 and cooling the burning material with the snow. The amount of charge in the extinguisher cannot be determined by a pressure gauge because the pressure varies considerably with the temperature. The contents can be checked, however, by weighting the extinguisher periodically and noting the weight on a tag provided for that purpose. This should be part of the regular monthly damage control checkoff. As temperatures affect pressures, it is important that CO e extinguishers stored in enginerooms have a reduced charge of 10 percent less than normal, or 13 1/2 pounds by weight. A temperature of 140° F will give an excessive pressure of 2700 psi in the extinguisher. Blow‑out plugs designed to function at 3000 psi and relief valves set for 2700 psi are installed to relieve unsafe pressures in the cylinder.

Carbon dioxide extinguishers may have either disk type release valves or squeeze type valves. To operate the disk type, the locking pin is pulled out and the valve wheel turned. In the squeeze type extinguisher a needle valve controls

the flow of carbon dioxide. When the extinguisher is in use, the operator can control the amount of CO, by "squeezing" the operating lever. When released, the lever closes the valve and stops the discharge. To operate the "squeeze" type, pull out the locking pin at the side of the upper operating lever, breaking the seal, and with the hand on the carrying handle, place the palm over the operating lever and depress by exerting a squeeze pressure. By using this type of extinguisher for a small fire where only a short burst is necessary, most of the CO2 can be kept for subsequent use. Two views of the squeeze‑grip type extinguisher are shown in figure.3‑1.

When a CO, extinguisher has been partially used the possibility of a leaky needle valve always exists. Thus the contents of the bottle may bleed off over a period of time, leaving the bottle empty. It is recommended that after a bottle is partially used it be weighed immediately and then checked frequently in order to detect further leakage.

a. Advantages and disadvantages of CO, extinguishers:

The most favorable features of the CO, extinguisher for submarine use are that it will extinguish fires without the damage caused by water application, and it is effective at all normal atmospheric temperatures.

The CO, charge is noncorrosive, leaves no residue, and will not deteriorate m the extinguisher.

The disadvantages are:

1.
The building up of CO, content in the boat


when submerged.
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Figure 3‑1.‑Squeeze‑grip type release valve.

2. The relatively small charge in the extin

guisher. If the discharge valve is held open the device will discharge CO2 for a period of only one minute.

b. Operating precautions:

1. Carry the extinguisher to the fire, then open the valve.

2. Carry the extinguisher with the left hand.

With the right hand hold the nozzle by the

l 166 men y
in one hour under

normal atmospheric conditions. This amount of CO, released will require (approximately) one (full) can of CO2 absorbent. (One pound will absorb 0.9 pounds of CO2.)

3132.
DRY CHEMICAL FIRE


EXTINGUISHERS

The dry chemical or dry powder fire extinguisher is a relative newcomer to the submarine force, although it has been used in industry

handle. Never hold nozzle near discharge end.

3.
Direct discharge to the edge and at the base of flames nearest the operator. if the fire is at or on a bulkhead, direct the discharge at the bottom of the flames.

4.
Coat hot metallic material in vicinity

with snow to prevent a reflash.

5.
Recharge extinguisher as soon as possi​


ble after using.

6.
Check contents of extinguisher monthly


by weighing.

7.
The small amounts of carbon dioxide snow coming in contact with the body are harmless if allowed to dissipate naturally. If the snow is rubbed into the skin, it may cause a reaction similar to frostbite. If this should occur, give the affected skin the same treatment as for a burn.

8.
Always wear an oxygen breathing apparatus or air mask when fighting fire below decks.

9.
Deenergize the affected circuit immediately, if an electrical fire is caused by a short circuit.

10.
Do not store extinguisher in high tem​


perature spaces.

c. Warnings:

I.
IF a carbon dioxide fire extinguisher has been discharged while the submarine is submerged, and immediate surfacing ie not desirable, CO2 absorbent should be brought into use. If in doubt, check the CO2 content of the air with the carbon dioxide indicator testing apparatus. Remember that excessive CO2 in confined spaces can cause suffocation of personnel.

2,
One 15‑pound CO2 extinguisher released in a submarine while submerged will raise its CO2 content to above 3%, or to as much CO, as will be generated by ap

proximate
