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The National Fire Protection Association was organized in 1896 to 
promote the science and improve the methods of fire protection and preven- 
tion, to obtain and circulate information on these subjects and to secure the 
co-operation of its members in establishing proper safeguards against loss of 
life and property by fire. Its membership now includes 150 national and 
regional societies and associations and over ten thousand individuals, 
corporations, and organizations. 

Membership in the National Fire Protection Association is open to any 
society, corporation, firm or individual interested in the protection of life 
or property against loss by fire. All the valuable engineering and popular 
literature issued by the Association is sent, as issued, to every member. The 
Association is the clearing house for all the authoritative information on fire 
protection and prevention and members are privileged to submit to it their 
individual problems for solution. The Association is always glad to send 
samples of its publications to prospective members. 

This pamphlet is one of a large number of publications on fire safety 
issued by the Association. The standards, prepared by the technical com- 
mittees of the National Fire Protection Association and adopted in the 
conventions of the Association, are intended to prescribe reasonable measures 
for minimizing fire losses. All interests concerned have opportunity through 
the National Fire Protection Association to participate in the development 
of the standards and to secure impartial consideration of matters affecting 
them. 

This pamphlet was prepared by the N.F.P.A. Manufacturing Hazards 
Council, submitted to the Association in 1945 (Proceedings 1945, page 25) 
and adopted by the N.F.P.A. Board of Directors in 1946. It supersedes the 
edition of 1938 which was prepared by the Committee on Manufacturing 
Hazards, predecessor of the present Council. 
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S u g g e s t i o n s  f o r  t h e  F i r e  P r o t e c t i o n  o f  

LACQUER MANUFACTURING PLANTS 

(Applicable in part to paint and other like manufacturing.) 

1. Construct ion.  

(a) The manufacture of lacquer involves unavoidable and severe fire 
hazards. For this reason the concentration of large values subject to one 
fire loss and a total interruption of the business by fire should be avoided. 

(b) Preferably, the hazardous manufacturfl~g and storage should be 
conducted in one-story, detached buildings or in one-story buildings divided 
into relatively small areas by fire wails. 

The buildings should be of good masonry, fireproof construction with 
standard explosion type windows and roof vents. 

(c) If  well isolated, a building of masonry construction with liberal 
glass area and with a lightly constructed roof may be acceptable, the light 
roof being supported by a strong steel or reinforced concrete structure to 
permit the easy replacement of the roof. Such roofs should be kept free from 
snow loads. (See also 7 (b).) Shafting, sprinkler and other pipe systems 
and all such things should be hung from the steel or concrete frame of the 
building independently of the roof so that all equipment may remain intact 
in case of explosion and provision for such should be provided when con- 
structing the building. If roofs and upper floors are or must be of heavy 
construction, specially designed explosion windows and vents should be pro- 
vided and all structural steel insulated. In all cases special windows to care 
for explosions are recommended. 

The walls, except fire walls, may be of light material built in between 
the supporting members of the main frame but such light walls should only 
be used where the buildings do not expose other buildings and values nearby. 

(d) Internal partitions should be incombustible and preferably of such 
construction as to have a fire classification of two hours, based on the Standard 
Fire Test Specifications. 

(e) There should be no basements or other space under the first floor 
as it is almost impossible to keep heavy flammable vapors out of such low 
places. The first floor should be about 18 in. above the grade to permit water 
and vapor drainage even though there may be snow on the ground. 

(f) All stairways and elevators should be enclosed by fire-resistive 
partitions, as per paragraph (d), and have approved fire doors. 

(g) Reasonable regard to safety requires more liberal exits than for 
ordinary occupancies. Each manufacturing room should have two or more 
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safe exits, well separated, one of which must be directly to the outside. 
Access to all exits must be kept clear. Door fastenings should have safety 
releases. 

2. Drains and Vents. 

(a)  In constructing the building permanent means for natural ventila- 
tion should be provided even though artificial ventilation is necessary and 
floors should be equipped to drain off heavy vapors and water applied in case 
of fire. Floor drains and vents for some locations may consist of scuppers 
placed at frequent intervals through the walls. The ordinary scupper with 
an iron cover is not satisfactory as scuppers should be left open for vapor 
drainage. Long, narrow scuppers at the floor level, tapering to a moderate 
sized outlet will take care of a considerable amount of water and provide 
vapor drainage and if left open will not materially interfere with heating 
the rooms. 

(b) Scuppers or other wall drains should not be used in buildings 2 or 
more stories high or where burning liquids flowing from them could damage 
other property unless such outlets are provided with means for  draining to 
a safe location. 

(c) Vapor drainage pipes consisting of ~ or 1 in. pipes placed at the 
floor level 8 or 10 ft. apart and passing through the walls, slanting downward 
so that the outer end is lower than the inside end, are valuable to drain heavy 
vapors off the floor. Inside drains properly screened and leading to other 
drain outlets, are also valuable but these should be trapped and terminate 
where the solvents and vapors will not present a hazard to life or property. 
They should not drain to sewers. 

(d) There should also be vents at the eaves and in the roof and at the 
ceilings of all rooms that hot air containing flammable vapors and light 
vapors may pass out at  flae top. Wi th  vents at  both the top and bottom of 
the room, as outlined, good circulation is practically assured and the collec- 
tion of stratified vapors, which always presents a danger, can be thereby 
largely avoided. To avoid direct drafts from outside louvers may be used. 

(e) I t  may be assumed that in case of fire, quantities of flammable liquids 
may be washed out of the building by water from sprinklers and hose streams 
and there should be gutters or dikes around the building to prevent the spread 
of such burning material and to confine such fire so that it may be extinguished 
with foam hose streams. Where  possible such drains and diked areas shouId 
drain away to some safe place. 

3. Heating and Ventilation. 

(a)  For  general safety a fan ventilating system is probably essential 
although not necessarily so in a properly constructed and well ventilated 
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building. So far as possible flammable vapors should be drawn into the 

ventilating system at the source where they are produced, which can be done 

by having inlets to the ventilating system carried down to the level of all 

churn and mixer openings, open containers of flammables, etc., but in addi- 

tion means should always be provided to take air from both the floor level 

and the ceiling level as outlined for natural ventilation. Possibly one of the 

safest ways to ventilate is to force air from outside under slight pressure into 

the room in a uniform way to get even distribution effeeting a change of air 

and driving vapors out through floor and ceiling openings provided for the 

natural ventilation. Such a system can be easily combined with the heating 

system. When drawing out flammable vapors they usually follow a fixed 

path to the inlets of the ventilating system while with the pressure system 

outlined there will be no such fixed paths and all the air can be more readily 

changed and vapors thoroughly exhausted. In such a system and in any 

system, means must be provided for heating the air for the comfort of the 

employees in winter. Powerful fans and excessive drafts should be avoided. 

A gentle and uniform flow of air provides better and safer ventilation. 

(b) As humidification seems essential for safety under such a manu- 
facturing hazard, the heating and ventilating system should be provided with 
means for humidifying the air to maintain a high relative humidity. Static 
electricity is thereby largely avoided and the fire hazard materially decreased. 
Modern, combined heating and air hmnidifying systems should be used but 
vapor-laden air should not be recirculated in such systems. Ordinary steam 
jets or water atomizers may be used if better means are not available. 

(c) Heating should be by a hot air system from a detached or entirely 
cut-off heating plant but steam or hot water heating is acceptable. Heating 
pipes and unit heaters should be overhead. 

(d) All heating, ventilating and exhaust systems should be installed in 
accordance with the Standards for the Installation of Blower and Exhaust 
Systems for Dust, Stock and Vapor Removal and the Standards for the 
Installation of Air  Conditioning, \¥arm Air Heating, Air  Cooling and 
Ventilating Systems, as contained in the National Fire Codes for Building 
Construction and Equipment, and in N.B.F.U. Pamphlets Nos. 91 and 90. 

(e) It is recommended that the use of gas indicators be considered es- 
pecially where hazards are severe or extensive. These devices may be of 
the fixed or portable type and are used to detect the presence of explosive 
and dangerous vapor mixtures. The fixed type may be arranged to give an 
automatic alarm. 
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4. Occupancy. 

(a) Research laboratories, offices, storage areas, etc., should not be in 
the same building with lacquer manufacturing or if in the same building 
should be in a cut-off section. The practice of locating such laboratories in 
the upper story of a lacquer manufacturing building is bad as experience 
shows that even fireproof buildings are destroyed. It  is unwise to "put all 
the eggs in one basket" so to speak, where in case of fire laboratory apparatus, 
formulas and records will be lost, embarrassing the continuance of production. 
Safety to life also calls for such separation. 

(b) Congestion should be avoided in laying out a lacquer manufactur- 
ing room for ordinary or large scale production. The room should be con- 
fined strictly to that class of work. All flammable liquids should be handled 
by pumps in closed piping with the discharge piping from finishing mixers 
led to a separate cut-off filling room where the shipping containers are filled. 
Such a manufacturing room should not be endangered by mixing small batches 
in open containers. Where the sales call for such products a small separate 
building or cut-off room should be provided for such small scale mixing that 
the entire production may not be subject to loss from such dangerous proc- 
esses. However, there is no reason why such a small batch mixing roem 
could not be arranged with closed containers, everything being the same as 
the large mixing room except on a smaller scale. 

(c) So far as possible all processes involving the use of flammable 
materials should be conducted in closed apparatus, containers, and strong, well 
supported piping. 

5. Grounding.  (See also Art. 7 (k) and N.F.P.A. pamphlet on Static 

Electricity.) 

All metal parts of the building, all machinery and metal equipment such 
as electric conduit, sprinkler system, etc., should be thoroughly grounded, 
care being taken that thorough grounds are secured. Ordinary piping cannot 
be depended upon for perfect grounding as oily threaded joints do not insure 
a proper ground. Grounding should also include protection of all outside 
above ground tanks containing flammable liquids. Grounds should be care- 
fully maintained. 

6. Electric Equipment. 

(a) The entire electric equipment should be installed in accordance with 
the National Electrical Code. 

(b) Portable lamps should be avoided but if used should be of approved 
type and have approved extension cords permanently connected or provided 
with approved explosion-proof plug connections, and the lamps should have 
wire guards and be of the explosion-proof type. A special lamp mounted 
entirely in soft rubber is particularly well adapted for use in lacquer factories. 
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(c) Stacks, chimneys and all buildings should be protected by approved 
lightning rods. 

7. Sa feguards  for  Machinery and Processes. 

(a) As the principal hazard involves the use of flammable liquids, their 
storage and handling should be strictly in accordance with local ordinances 
and established standards. (See N.F.P.A. Suggested Ordinance Regulating 
the Use, Handling, Storage and Sale of Flammable Liquids as contained in 
the National Fire Codes for Flammable Liquids, Gases, Chemicals and 
Explosives and also in separate pamphlet form.) 

Such liquids should be stored in underground tanks where possible or, 
if necessary, in above-ground tanks especially guarded and diked. Methods 
of handling by pumps or otherwise should be strictly standard. 

(b) Nitrocellulose should be purchased in solution or if  absolutely 
necessary in sealed drums with 30% moisture content (alcohol). A separate, 
well detached building with masonry wails should be used for its storage. 
Such building should have a light roof which could be replaced at small cost 
in case of fire. There appears to be no occasion for lighting or other electric 
equipment in such a building. If  lights are necessary flood lighting from the 
outside through the windows could be arranged. 

If a manufacturer finds that he must "cut" old film or other waste stock, 
such work should be conducted in a well detached building of little value and 
with adequate special protection or otherwise well safeguarded. The storage 
of scrap stock should be separated and well detached from other values. 

In cutting such film or other waste nitrocellulose stock, the material 
should be introduced slowly into the mixer and extra humidity, such as the 
application of steam, should be discharged into the mixer inlet. Turbo 
mixers should be used for this process or other types so designed that un- 
dissolved scrap may not be subject to friction between revolving blades and 
the sides of the mixer. 

(C) PEBBLE MILLS. The use of air pressure to exhaust the contents of 
pebble mills is not recommended. Inert gas should be used for removal of 
contents by pressure. If air pressure is used, excessive air pressure should 
be avoided by providing a relief valve at the air pump or air pressure storage 
tank. This relief valve should be set at not exceding 10 Ibs. and locked by 
padlock in tiffs position. As low a pressure as possible should be used. When 
the air pipe lines are long and complicated with valves other supplementary 
air relief valves should be placed on the piping. One plant observed had a 
separate locked air relief valve where each air hose left the piping for con- 
nection to the pebble mills and these small relief valves were adjusted and 
locked for three pounds pressure. In making hose connections from the 
fixed piping to the pebble mills special hose, reinforced by wire, should be 
used not only for reliability but to help provide an electrical ground from 
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the pebble mills to the air piping. Shut-off valves should be placed back of 
each air hose connection. 

(d) CHURNS AND MIXERS. There should be no open churns or mixers. 
They should be equipped with explosion vents. Vents with a ratio of one 
square foot per each 50 cu. ft. of tile container capacity are recommended. 
All should be provided with permanent, well fitting covers. I f  the covers are 
large there should be supplementary small non-ferrous covers for hand holes 
where samples of the contents and examination of the mixing can be pro- 
cured, or preferably some permanent, tight fitting sampling rod should be 
provided to avoid opening the mixers. Covers arranged to seat in a shallow 
liquid seal are recommended. 

(e) All solvents should be placed in mixers through permanent piping 
and pumps. Pipes entering churns and mixers should extend to their bottoms 
and be permanently grounded to the churn or mixer. Pipes carrying mate- 
rials likely to clog the pipes may not be extended to the bottom of the con- 
tainers, but in such cases their discharge should be turned against the sides 
of the vessel or a conducting rod or wire should extend from the end of the 
pipe to the bottom of the container. There are ample means available for 
accurately measuring the contents that the correct proportions may be 
obtained. Devices for measuring by gallons or by weight are on the market 
so there is no occasion for using open containers for solvents. The use of 
such open containers has been the most prolific source of fire and the loss of 
life. There should be no gravity feed of solvents or pigment mixtures from 
galleries or upper floors. Experience has shown that when there have been 
explosions in churns or mixers the explosion has passed upward through such 
gravity feed pipes resulting in the explosion of the tanks above and fire in 
the rooms above. In no case should nitrocellulose mixtures be fed by gravity 
to churns or mixers. 

Where such gravity flow is in use, there should be a well grounded 
conductor in the path of the flow connecting the two containers and the dis- 
charge pipe should be valved or trapped. 

An automatically operated valve to control the discharge, located inside 
the container, is recommended, such valve to be operative, in case of fire by 
a thermostat system covering the immediate area. 

(f) Only one barrel of nitro-cotton should be brought in at one time. 
The contents should be removed by using a bronze tool and passed directly 
into a pipe leading to the cutting tank which pipe should be immediately 
plugged after using. The plug should be of non-ferrous metal to avoid sparks 
and should be held in place securely. If the contents of one drum of nitro- 
cotton is not sufficient the first empty drum should be immediately removed 
from the premises before the next drum is brought in, tile pipe opening to 
the mixer being plugged meanwhile. Even though this might add a little to 
the cost of operation it seems to be essential for safety. All nitro-cotton that 
may have been spilled on the floor or elsewhere should be immediately swept 
up and all nitro-cotton dust collected and removed. 
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(g)  When  cleaning churns and mixers with the covers open they should 
be purged with CO2 gas or the vapors thoroughly pumped out before opera- 
tions start. I t  is a serious risk to the life of a man to aliow him to go 
inside a large mixer that contains hazardous vapors. Sometimes steam may 
be used. COs is obtainable from "dry ice" for this purpose as well as from 
the usual containers. Tests of vapor contents and CO2 should be made and 
gas masks used where necessary. After the CO2 gas is used, care should be 
taken to replace enough of it by fresh air if men are to work inside the tank, 
or oxygen masks may be used. 

(h) CLARIFIERS. Clarifiers frequently start fires on account of ac- 
cumulations around the center of their rapidly revolving parts. A liberal 
outlet to prevent such clogging is necessary. Sometimes, as built by the 
manufacturers, such outlet is not adequate for certain classes of work. 
Frequent cleaning is also essential. 

(i) CLEANING TANKS. All cleaning should be conducted by the soda 
or other non-hazardous process where possible. If  solvents must be used 
for cleaning, the cleaning vats should be protected by standard automatic 
covers or automatic ~oam or CO.~ gas extinguishing systems. Obviously the 
cleaning process should be conducted in a separate building or a separate 
cut-off fire section. (See Standards for Dip Tanks as contained in National 
Fire Codes, Voi. I, Flammable Liquids, Ga~es, Chemicals and Explosives, and 
in N.B.F.U. Pamphlet No. 34.) 

( j )  MILLS (Banbnry type, etc.). The amount of nitrocellulose used in 
these should be kept to a small quantity not exceeding 20 lbs. to a batch. 
The mill should be located in a detached building or in a well cut-off small 
section with no other occupancy. An automatic sprinkler placed immediately 
over the mill will usually provide sufficient protection to keep it cool and 
prevent its damage if the nitrocellulose being used is ignited. No mtro- 
cellulose stock should be permitted in the reom except that actually being 
worked upon. 

(k) GROUN:0IXG. (See also Art. 5 and the N.F.P.A. pamphlet on Static 
Electricity.) A liberal supply of well made lengths of grounding wires two 
to four feet long should be kept on hand and employees should be required 
to use them. Or permanent looped wires grounded in the centre with each 
end available for attaching to the two containers provide a convenient 
grounding method. Whenever  any connection is made where flammable 
liquids are drawn from churns, mixers, clarifiers or other containers into 
another container the two should be cmmected by these ground wires. The 
wires may be bare of the heavy flexible type and should terminate in toothed 
battery type clips to make such grounding effective. Discharge valves on 
containers should be equipped with metallic flexible hose of such length as 
to rest on the bottom of the receiving corttainer. A concrete floor is not a 
ground so a gro,mded brass or bronze plate connected to the churns, separators, 
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etc., should be installed upon which all trucks, tanks, etc., may be placed to 
receive flammable liquids. 

B~T GROUNDING. Belts should be avoided but if they must be used their 
speed should be limited to not over 150 ft. per minute. Direct drives or 
chain drives or gears running in graphite lubricants should be substituted 
for belts. Where belts must be used they should be of the static conductive 
type or be grounded by using toothed "combs," properly grounded, to collect 
the static. These should be located as near the pulleys as possible and on that 
part of the belt leaving the pulley. 

A specially prepared belt dressing may be used to reduce static. Rubber 
belts should be avoided but where used they may be guarded by applying 
a dressing made of 82% spar varnish and 18% lamp black, but the solvent 
used should contain not less than 45% carbon tetrachloride to avoid flam- 
mable vapors when applying. This mixture is not satisfactory for leather 
belts but these can be fairly well guarded by using the following dressing: 

100 c.c. liquid fisl, glue 
80 c.c. glycerine 

100 c.c. sulphonated castor oil 
170 c.c. water 
82 grams lamp black 
20 c.c. of 2% ammonium hydroxide 

The amount of fish glue and glycerine may be varied as may be neces- 
sary to meet conditions. This mixture can be applied by a brush when the 
belt is in motion. 

(1) SPARK HAZARDS. All trucks should have non-ferrous castors or 
wheels to avoid production of sparks. All tools used should be made of non- 
ferrous metals, these to include aI1 scrapers, rakes, wrenches, etc. Preferably 
brass or white metal plugs should be provided for all metal shipping barrels 
and other such containers. 

The shoes worn by employees should have brass nails in the heels and 
soles or be of the safety type shoe built especially for the purpose. Rubber 
heels and soles, and steel nails in shoes should be prohibited. 

It should be recognized that some types of employees are particularly 
likely to retain static charges until they accumulate enough to produce sparks 
when they touch metals. There are known cases where a series of fires was 
entirely stopped by changing employees. 

COXDUCTIVlTY OF LIQUIDS. Some flammable liquids are not so "dry" as 
others so their liability to the production of "static" varies. Gasoline, naphtha, 
benzol, ether, carbon disulphide, ethyl acetate, and amyl acetate are poor 
electric co~.ductors and so, when handled, will accumulate dangerous charges. 
Acetonc, the alcohols and glycerine have sufficient conductivity in them- 
selves to carry off charges if a ground is provided. 
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(m) OPEN CONTAINERS. If open containers must be used in mixing 
rooms they should be kept covered so far as possible. Covers should be 
provided to fit around the shafts of mixeTs, and containers being transpnrted 
from one place to another should be immediately covered. The elevating 
of open containers on elevators, by block and tackle or any other such lifts 
or the supporting of such containers on barrels and other such care!ess 
practices should be absolutely prohibited. In small mixing rooms wlmre 
the elevation of a container for filling shipping containers ia thought to be 
essential, portable elevators may be used. By proper lay-out of the processes 
this bad practice can be entirely eliminated. By using portable pumps and 
properly locating the can filling tanks, this defect may be corrected. 

(n) COOKERS. Cookers for synthetic resins and other such materials 
should not be heated by open flame. An approved circulating liquid process 
should be used, installed and located in an approved manner. Where gas or 
oil burners must be accepted, oil and gas supplies should be arranged to be 
automatically shut off in case of fire by the use of sensitive heat-operated 
devices placed on the ceiling of the room. This process should be in a separate 
building or cut off with a blank fire wall from other areas. Cookers and 
their stacks should be built for maximum safety with overflow vents termi- 
nating in a safe place. 

8. Storage. 

(a) DRY COLORS. Dry colors may represent considerable value and are 
subject to heavy water damage and some may ignite spontaneously, es- 
pecially if they get wet. The main supply of dry colors should be stored 
in a separate stock room, bringing into the work room such colors as are 
desired in small containers. A conveyor system might facilitate such dis- 
pensation. Certain inorganic colors may need special attention and separation 
from organic colors. 

The shipping containers used by dry color manufacturers are notori- 
ously poor. Most of them are second hand and practically none are wa~er 
tight. Purchasers of dry colors should insist that they be shipped in metal 
barrels or cans with tight replaceable covers. Otherwise users of these 
colors should transfer them, when received, into such containers. \Vater- 
proof blankets should be spread over all poor dry color containers. 

(b) STORAGE OF FINISHED PRODUCT. Obviously fiuished products ready 
for shipment should be transferred immediately to a separate building or 
a separate cut-off fire section that this stock may not be lost in case of fire 
in the manufacturing departments. Such protection seems obvious to avoid 
unnecessary interruption of the business and unnecessary loss. Such storage 
should be confined to sealed containers. Shelving should be non-combu:,tible 
and of an open or slatted type. 

(c) NITROCELI.ULOSE, PYROXYLIN OR SOLUBLE COTTON STORAaE. Store 
houses for such raw stocks should be well detached and specially desigm.d and 
protected. (See Standards for the Storage, I-{andl{ng and Use of Pyroxylin 
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Plastics, as contained in the National Fire Codes, \rol. I. ]Ylanlmable Liquids, 
Gases, Chemicals and Explosives, and in N.B.F.U. Pamphlet No. 43.) These 
storage buildings may be made fairly safe if protected with a standard 
deluge type sprinkler system, but sprinklers for such a severe hazard should 
be spaced not to exceed 20 sq. ft. per sprinkler, or possibly more closely 
under some conditions. (See special rules for such protection.) 

Pyroxylin, in plastic form, pyroxlin cotton and pyroxylin scrap shall 
be stored only in tight substantial steel containers conforming to the I. C. C. 
standard. Opened containers should be avoided but if present should be kept 
covered, care being taken not to let exposed pyroxylin stock become dry. 

Such storage should preferably be in the open at least 50 ft. from ex- 
posed property. If  storage is inside, containers shall be stored on end prefer- 
ably in a single tier but in no case over two tiers high. Windows should 
be painted or othewise darkened to prevent the direct rays of the sun on 
the stock. 

Pyroxylin scrap should preferably be in isolated storage vaults of stand- 
ard construction. (See Standards for the Storage, Handling and Use of 
Pyroxylin Plastics, as contained in the National Fire Cod~'s, Vol. I, Flam- 
mable Liquids, Gases, Chemicals and l:~xpb,si~'t:s, and ii~ N.B.F.U. Pamphlet 
No. 43.) 

(d) STORAGE OF SOLVENTS. Solvents should be stored, preferably in 
underground tanks, but in all cases in accordance with the standard require- 
ments. (See N.F.P.A. Suggested Ordinance Regulating the Use, Handling, 
Storage and Sale of Flammable Liquids, as contained in the National Fire 
Codes, Vol. I, Flammable Liquids, Gases, Chemicals and Explosives and also 
in s'.parate pamphlet form.) 

9. F ire  Protect ion.  
(a) All areas should be protected by a standard wet pipe automatic 

sprinkler system or a standard pre-action sprinkler system, but sprinklers 
should be spaced more closely than usual and pipe sizes enlarged according 
to the severity of the hazard. There should not be much over 100 sprinklers 
on any one valve. Such a sprinkler system should be supplemented by a 
deluge sprinkler system over the more severe hazards such as where nitro- 
cellulose stock is used, mixers and churns, etc. It  is thought that although 
solvents and other such light flammable materials may not be saved in case 
of fire, a liberal supply of water from sprinklers will save the building and all 
the machinery and equipment. Some sprinklers on a pre-action system may 
be left open over the severest hazards instead of providing a separate deluge 
system. Sprinkler systems with discharge outlets giving a fine spray are 
advised to protect flammable liquids. 

Where possible the sprinkler piping should be hung from structural mem- 
bers other than the roof so that it may remain intact in case of an explosion. 
Pipe hangers should be of the type to prevent the pipes from rising. 

Where sprinklers are provided, it may be assumed in case of fire that 
flammable liquids will float and spread fire to wherever the water flows. 
Provision should be made for this hazard. 
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A special automatic sprinkler system, having fine spray, high pressure 
nozzles seems especially applicable to lacquer manufacturing fires as such 
a system gives the necessary extinguishing effect without using an excess 
of water. 

(b) Churus, n:ixcrs, solvent tanks, fixed open containers, etc., can be 
protected by automatic CO~ gas or foam extinguishing systems which are 
highly recommended. \Vhere a good supply of inert gas, such as from a large 
boiler plant, is available many processes can be permanently protected by the 
use of such gas. The equipment should be installed in accordance with the 
standard rules. (See Standards for Carbon Dioxide and Foam Extinguish- 
ing Systems as contained in the National Fire Codes, Vol. IV, Extinguishing 
and Alarm Equipment and in N.B.F.U. Pamphlet~ Nos. 12 and 11.) 

(c) For first aid fire equipment a good supply of large extinguishers 
should be provided, as well as the ordinary hand types, also hand hose with 
fine spray type nozzles. 

(d) A foam generator should be provided on the premises with water 
hydrants by which it may be operated and necessary hose, nozzles, etc., with 
a liberal supply of foam powder kept on band. Foam powder should be of a 
type suitable for use on fires in the particular solvents used, the type depend- 
ing upon whether or not the solvents are mixable with water. (See Standards 
for Foam Extil!guis!,ing System a.~ c~mtai1"..cd in Natio,~al ~:ire Codes, Voh iV, 
Extinguishing ~.nd :\larn, Eqnipmct:t and iu N.B.!'.U. Pamphlet No. 11. ) Such 
an equipment is valuable in fighting tank fires and indoor fires in flammable 
liquids. Also when burning solvents and such things are washed out of the 
building the fire outside may be promptly extinguished by foam. This 
necessarily calls for a trained, private fire brigade at each plant. 

10. Handling of Solvents. 

See Ordinance Regulating the Use, Handling, Storage and Sale of 
Flammable Liquids, as contained in the National Fire Codes, Voh I, Flam- 
mable Liquids, Gases, Chemicals and Expl,~sives, and also hi separate 
pamphlet form. 

(a) Outside solvent tanks should be protected with hand operated or 
automatic water spray nozzles, especially where exposed to fire from nearby 
buildings or other tanks. These spray nozzles are of the atomizer type such 
as used in condensing systems and adequately protect such tanks by keeping 
them cool throughout a fire. Obviously an adequate water supply is necessary. 

(b) Standard requirements for handling solvents from tank cars and 
for erecting and protecting outside tanks should be carefully followed. These 
cover such items as vent pipes, fill pipes, dikes, drains, grounding, lightning 
protection, etc. Obviously such storage should be detached so far as possible 
from buildings. Open pits should be avoided. 

(e) Where solvents are carried from outside tanks to tanks in build- 
ings by direct pumping system automatic heat actuators should be installed 
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