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FOREWORD 

1. Motion picture film for many years was manufactured 
with a supporting film base of cellulose nitrate (commonly called 
nitrocellulose). 

2. Cellulose nitrate contains cherfiically combined oxygen, 
sufficient in amount so that this material can partially burn or 
decompose without the presence of air. The gases formed by 
such decomposition are both toxic and flammable and may be 
produced so rapidly as to create dangerous pressures in building 
structures and a hazard to life. 

3. Free burning results in production of less toxic gases but 
due to the rapid burning, such fires are intense and c'reate a seri. 
ous life hazard. 

4. The actual heat of combustion of nitrate film measured 
in B.T.U. per lb. is 6,000~,000 compared with 8,000-9,000 for 
wood but the rate of combustion is about fifteen times that  of 
wood in the same form. 

5. In recent years, motion picture film has been produced 
having a "Safety" base of cellulose acetate or other material 
which burns slowly. The combustion products of burning safety 
film are much less toxic than the gases from cellulose nitrate. 

6. While cellulose nitrate film in actual theater use will 
gradually diminish in quantity, the storage of cellulose nitrate 
film for archival purposes, storage of old negatives, and some 
storage of foreign films will remain for many years.' 

7. While past experience in the storage and handling of 
cellulose nitrate film has been good, recent test fires indicate 
the desirability of a modification of existing standards. These new 
standards, therefore, apply specifically to long.term storage of 
cellulose nitrate film and include changes in protection for projec- 
tion rooms and exchanges. 



CHAPTER 1. INTRODUCTION 

Article 11. Genera l  I n f o r m a t i o n  

I l l .  Appl ica t ion  of s t andards .  These standards are intended 
to apply to the storage and handling of cellulose nitrate motion 
picture film, hereafter referred to as "nitrate film," in all places 
except establishments manufacturing such film and storage inci- 
dent thereto. They are not intended to apply to the storage and 
handling of film having a cellulose acetate or other approved 
slow-burning base nor to photographic and X-ray film. The pro- 
visions of this standard are not retroactive although where im- 
provements have been made over preceding editions of the stand. 
ard the incorporation of these changes in existing structures is 
desirable, particularly where cellulose nitrate storage will con- 
tinue. 

112. Scope of S tandards .  These standards are intended to 
provide reasonable provisions for the storage and handling of 
nitrate motion picture film, based on minimum requirements for 
safety to life and property from fire. 

113. A r r a n g e m e n t  of S tandards .  These standards give gen- 
eral provisions regarding the storage and handling of film and 
special provisions for such occupancies as motion picture theaters, 
exchanges, laboratories and studios, which apply in addition to 
any and all of the general provisions which may also be applicable. 

The grouping of the special provisions under the heading of 
special occupancies is merely for convenience in the application 
of these standards. Any particular process or operation in any 
type of occupancy shall be governed by the provisions given for 
that process or operation, wl~ether under the heading of that oc- 
cupancy or any other heading, unless otherwise specifically pro- 
vided herein. For example, any process in a studio, which from 
the standpoint of the authority enforcing these standards is 
similar to some process covered under laboratories, shall be gov- 
erned by the provisions for that process given under laboratories. 

114. Cons t ruc t ion .  Film exchanges, laboratories and studios, 
except single story studio buildings, shall be in buildings of fire- 
resistive (fireproof) construction. Protection of openings in fire 
walls shall comply with requirements of the Standards for the 
Protection of Openings in Walls and Partitions Against Fire.* 

*NFPA No. 80, published in National Fire Codes, Vol. III, available from the National 
Fire Protection Association, 60 Batteryrnarch St., Boston 10. 
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Construction should be in accordance with applicable building 
codes and exits should be arranged in accordance with NFPA and 
other applicable exit codes. 

115. Approval of Plans.  Before constructing any building for 
use as a nitrate motion picture film occupancy, or remodeling any 
building for such occupancy, or building any nit;rate film vault, or 
installing any enclosure for motion picture projection, or in. 
stalling any screening room, complete plans for such proposed 
construction or installation should be submitted for approval to 
the authority having jurisdiction. These plans shall show in de- 
tail all proposed construction and structural changes and the 
means of protection to be provided, the heating system with the 
protection for it, the electrical equipment, and the character and 
location of exposures and shall indicate the maximum amount 
and type of film handled or stored in each area. 

116. Definit ions.  Wherever used in these standards the fol-: 
lowing words shall be construed as having the following meanings: 

(a) APPROVED. "Approved" .refers to approval by the 
authority having jurisdiction. 

(b) ARCHIVAL CABINET. A cabinet designed for the storage 
of high value or other permanent record film in which individual 
reels are placed in insulated compartments. 

(c) ARCHIVAL FILM. Film of value for record purposes which 
Will be kept in permanent storage. 

(d) ARCHIVAL RACKS. Racks intended for use in archival 
vaults for the storage of high value or permanent record film. 
Such racks are constructed so that individual rolls or groups of 
two roils are placed in insulated compartments. In certain cases 
a maximum of three rolls in a single container may be placed in an 
insulated compartment. 

(e) CABINET. A cabinet constructed and equipped in ac- 
cordance with the requirements of Article 25. 

(f) CELLULOSE NITRATE FILM. Motion picture or sound 
recording film coated on a support or base consisting essentially of 
cellulose nitrate. The terms "cellulose nitrate film" or "nitrate 
film" are preferable to the term "nitrocellulose." However, for 
practical purposes, the terms are synonymous. This film may be 
in the form of unexposed film, positives, negatives, scrap, or 
used film. 

(g) "DEcoMPOSITION ~/ENT. A vent to permit escape of gases 
resulting from partial burning or decomposition of film. 
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(h) EXCHANGE RACKS. Racks intended for use in vaults for 
the storage of  cellulose ni trate  film in distribution and for theater  
use, for projection and other  film exchange purposes. In such 
racks film is  stored in cans placed on edge and racks are so con- 
s t ructed tha t  there will not be more than a 3.ft. interval  between 
vertical barriers. 

(i) EXPLOSION VENT. A vent  to relieve explosion pressures 
resulting from ignition of a mixture of decomposition gases and 
air. 

(j) PARTITION. Except  where some other form of  construc- 
tion is specified, a part i t ion constructed in accordance with the 
specifications given in Section 212. 

(k) SHALL. "Shal l"  is intended to indicate requirements. 

(1) STANDARD ROLL. A roll of  film 35 mm. (la/~ inches) 
wide and 1,000 feet long, weighing approximately 5 pounds, used 
as a unit  in calculating the weight of film. 

NoTv.: This definition is intended to establish a measure of length and 
weight and is not designed to prohibit the use of double rolls (2,000 ft.) 
of film in theaters and exchanges. 

( m )  VAULT. A vault  constructed and equipped in accordance 
with the requirements of  Articles 26 and 27. 

C H A P T E R  2. 

G E N E R A L  P R O V I S I O N S  R E G A R D I N G  T H E  S T O R A G E  
AND H A N D L I N G  OF M O T I O N  P I C T U R E  F I L M  

Ar t i c l e  21. C o n s t r u c t i o n  a n d  A r r a n g e m e n t  of  B u i l d i n g s  

211. B u i l d i n g  C o n s t r u c t i o n .  Ni t ra te  motion picture film 
shall be stored or handled only in buildings of fire.resistive con- 
struction. Refer to Articles 26 and 27 for film vault  construction. 

212. P a r t i t i o n s .  All rooms in which ni trate  motion picture film 
is stored or handled, except motion picture projection rooms and 
film vaults, shall be separated from each other  and from all other  
parts of  the building by partit ions of suitabl~ stabil i ty and hav- 
ing at  least one.hour fire.resistive rating as determined by  the 
Standard  Method of Fire Tests of Building Construct ion and 
Materials.* 

*NFPA No. 251 (ASTM No. E l l g ) ,  published in National Fire Codes Vol. III. available 
from the National Fire Protection Association. 60 Bat terymarch St., Boston 10, Mass., and from 
the American Society of Testing Materials, Philadelphia, Pa. 
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2121. The  following types of construction will meet  the re- 
quirements of  Section 212: 

(I) Hollow clay tile not less than 3 inches thick laid in 
cement  mortar ,  cement  lime mor ta r  or gypsum mortar,  and 
plastered on both sides with not  less than 1/~.inch of  gypsum 
mor ta r  or cement  mor tar ;  

(2) Gypsum blocks, not less than 3 inches thick, either solid 
or hollow, laid in gypsum mortar ,  and plastered on both sides 
with not  less than 1/~ inch of gypsum mortar ;  

(3) Metal  lath supported by noncombustible studs, plas. 
tered on both sides to fully cover the metal  lath and studs with 
not  less than  3/~ inch of  gypsum mor ta r  or cement  mor ta r  and 
having a total  thickness of not less than 21~ inches; 

(4) Wood studs covered both sides with metal  lath and 
3/~ inch gypsum mortar  or cement  mortar ,  and having a total  
thickness of not less tha.n 51~ inches. (This type of  construction 
to be used only in buildings not  of fire-resistive construction.) 

2122. Part i t ions shall be continuous from floor to ceiling 
and securely anchored to walls, floor and ceiling. 

2123. Openings in partit ions shall be protected b~¢ approved 
fire doors of  a type suitable for use in Class C situations as de- 
fined in the Standards for the Protect ion o f  Openings in Walls 
and Part i t ions Against Fire.* 

213. Exi ts .  I t  is essential tha t  all rooms in which film is handled 
be provided with adequate  aisle space and safe means of egress. 
Aisle space shall not be less than 30 inches clear wherever walking 
is necessary. Rooms in which film is handled and in which more 
than two persons work shall have two or more exits, remote from 
each other. Doors shall swing in direction of  travel. Every  exit 
shall be marked " E x i t "  by an illuminated sign with letters not 
less than  six inches high. All exit lighting should be installed in 
accordance with the Building Exits Code . t  

214. Exp lo s ion  V e n t i n g .  Explosion vents shall be provided in 
new construction for rooms or vaults used for storing and han.  
dling ni t ra te  film, except projection rooms (Section 291), rewind 

*NFPA No. 80, published in National Fire Codes Vol. III, available from the National 
Fire Protection Association, 60 Batterymareh St., Boston 10. 

tNFPA No. 101 (ASA A9.1), published in separate pamphlet and in National Fire Codes 
Vol. III, avaUable from the National Fire Protection Association, Boston 10. 
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rooms (Section 312) or rooms where the total  quant i ty  of  film 
not in vented cabinets will not  exceed twenty  (20) s tandard  rolls. 

2141. Explosion vents shall consist of  approved explosion 
venting sash or equally effective vent  construction acceptable to 
the author i ty  having jurisdiction. Vents shall be provided in the 
ratio of one square foot of vent  area for each 50 cu. ft. of  room or 
vaul t  volume. 

2142. It  is suggested t h a t  wherever practicable, explosion 
vents be provided in existing rooms or vaults used for storage and 
handling of ni t rate  film. 

215. Spac e  fo r  W o r k e r s .  A feature which often contr ibutes 
material ly to the hazard to life in film handling rooms is the con- 
gestion of workers together with large quantit ies of ni t ra te  film. 
To  prevent  such congestion of workers and the a t t endan t  hazard 
to life, there shall be at  least 35 sq. ft. of  floor area for each worker 
in every  room. Not  over 15 persons shall work at  one time in any 
one room (not including the stage of  motion picture studios) in 
which ni trate  film is handled. 

216. T a b l e s  a n d  R a c ks .  Tables and racks used in connection 
with the handl ing of  film (joining, inspection and assembling 
tables, for example) shall be noncombustible, or shall be of wood 
construction with no member less than I ~ inch in least dimen- 
sion. It  is desirable tha t  they be kept  at least 4 inches away from 
any radiator  or heating apparatus.  Tables shall not be provided 
with racks or shelves underneath them, which might  be used for 
keeping film or other  materials. 

Ar t i c l e  22. E l e c t r i c a l  and Heating Equipment 

221. Ar t i f ic ia l  I l l u m i n a t i o n .  In any room or vault  where 
film is handled or stored, artificial illumination shall be restricted 
to incandescent or fluorescent electric lights, except tha t  arc 
lights or other  forms of  electric lights may  be used in studios. 

222. W i r i n g .  All electrical wiring and equipment  shall conform 
to the National  Electrical Code.* The wiring method shall be 
rigid metal  conduit  or other  approved type of  metal  raceway. 
Fuses shall be enclosed. 

*NFPA No. 70, available in National Fire Code~ Vol. V, published by the National Fire 
Protection Association, Boston 10. 
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223. L igh t  Fixtures .  Light fixtures shall be firmly set in place 
and provided with guards or located to avoid mechanical injury. 
Incandescent lights shall be protected by guarded globes or other 
protection which will prevent contact of film with the light bulb 
or heated metal. All lights shall be equipped with keyless sockets 
and operated by wall switches. 

2231. Fluorescent tubes shall preferably be provided with a 
glass plate below the tube and located at ceiling height well away 
from contact with film. If the glass plate type of fixture is not 
used, wire guards or other noncombustible devices shall be 
provided to prevent breakage and keep the tubes in place. 

224. Exit Signs. Exit signs shall be placed at the exits of all 
darkrooms and shall comply with the requirements of paragraph 
1205 of the Building Exits Code.* 

225. Por t ab le  L a m p s  and  Motors .  Portable electric lights on 
extension cords shall not be used in any room in which film is 
handled or stored, other than the stage of motion picture studios, 
except that in emergency such portable lamps may be used if 
equipped with approved keyless sockets, heavy glass globes, and 
metal protective lamp guards, and having cords of the Hard 
Service ( type  S) or Junior Hard Service (type S J) varieties, with 
suitable locking plugs. Such l ightsshall  operate at surface 
temperatures not in excess of 160°F. 

2251. Motors shall be of dust.tight type (National Electrical 
Code,t Class II, Division 1), or shall be of a totally enclosed type 
and located or arranged so film cannot come in contact with them. 

226. Pro jec tors .  Motion picture projectors and other asso- 
ciated electrical equipment shall be of approved type and safe- 
guarded in accordance with the requirements of the National 
Electrical Code. t 

227. Types  of Hea t ing  E q u i p m e n t  P e r m i t t e d .  Artificial 
heating in any building or room, other than a vault, in which mo- 
tion picture film is used, handled or stored, shall be restricted to 
steam not exceeding 15 pounds pressure or hot water, provided, 
however, that this shall not be construed as prohibiting the in- 
stallation of an indirect system employing high-pressure steam, 
when the radiators or heating coils of such system are not located 

*NFPA No. I01, published in separate pamphlet and in National Fire Codes Vol. Ill. 
available from the National Fire Protection Association, Boston I0. 

tNFPA No. 70, published in National Fire Codes Vol. V, available from the National 
Fire Protection Association; 60 Batterymareh St., Boston 10. 



ELECTRICAL AND HEATING EQUIPMENT l'l 

in the room or rooms to be heated. Heat  generating apparatus 
shall be in a separate room. 

Excep t ion :  Approved electric steam radiators opera ted"  
at not to exceed 15 pounds pressure and protected with wire 
mesh guards as required below may be used, provided in- 
stallation is of the fixed (non.portable) type. 

228. P ip ing  and Radiators.  All steam pipes within 6 feet ot 
the floor, and where passing through partitions or racks or near 
woodwork, shall be covered with adequate approved pipe cover- 
ing. All radiators, heating coils, and pipes and returns that are 
near the floor or are so located as to permit any combustible ma- 
terial, waste or dirt to come in contact therewith shall be guarded 
and protected by means of ~. inch mesh galvanized steel wire 
cloth (hardware cloth) No. 20 B. & S. gauge, or by its equivalent. 
The bottoms of such guards shall be arranged so as to lift up for 
cleaning purposes and the tops to slope so that guards cannot be 
used as shelves. Guards shall be so constructed that  no film can 
come within 4 inches of the heating surface, and shall be made 
with a substantial metal framework which will prevent the wire 
mesh being forced against the radiator or pipes. 

229. Duc t  Sys tems .  Air conditioning, warm air heating, air 
cooling and ventilating systems employing ducts shall be in- 
stalled in accordance with the Standards for the Installation of 
Air Conditioning, Warm Air Heating, Air Cooling and Ventilat- 
ing Systems.* In addition to the fire dampers required by said 
standards, automatic fire dampers shall also be located at such 
points as may be necessary so that, as far as the duct system is 
concerned, each room in which film is handled is cut off by damp- 
ers from every other room. (See Sub.section 2916 regarding venti- 
lation of projection rooms.) Any system used for air conditioning 
a film vault shall be entirely independent, with no duct connect- 
ing to any other vault or room except that  conditioned air may 
be supplied to a film vault from a central source through a fire- 
resistive check valve or swing damper in the supply air pipe. 
This valve or damper shall be located within the vault wall or 
the pipe insulated so that fire Within the vault will be confined. 
Such a system shall have supply air only without return. 

NOTE: T h i s  does  n o t  p r o h i b i t  a u n i t  cond i t i one r  s u p p l y i n g  on ly  a s ingle  
v a u l t  w i th  b o t h  s u p p l y  a n d  r e t u r n  duc t s ,  s u c h  u n i t  c o n d i t i o n e r s  to  be  
o u t d o o r s  or  o t h e r  sa fe  l oca t ion  i m m e d i a t e l y  a d j o i n i n g  t h e  vau l t .  

*NFPA No. 90, published in separate pamphlet and in National Fire Codes VoL III, 
available from the Nat ional  Fire Protection Association. 60 Batterymareh St., Boston 10. 
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Article 23 

Sprinklers  and  Other  Fire Pro tec t ion  Appliances 
NOTE: See Sections 265 and  275 regarding sprinklers  in film vaults .  

231. A u t o m a t i c  Sprinklers.  Every room in which nitrate 
film is stored or handled in quantities greater than 50 pounds (10 
standard rolls), except in motion picture projection booths or 
rooms and rewinding rooms connected therewith, shall-be 
equipped with an approved system of automatic sprinklers in- 
stalled in accordance with requirements for extra hazard occu- 
pancies as set forth in the Standards for the Installation of 
Sprinkler Systems.* Buildings or sections of buildings used as 
exchanges, laboratories or studios shall be equipped with auto- 
matic sprinklers, as provided under Sections 321, 331, and 341. 
It is recommended that buildings used for the storage or handling 
of film (except small areas possessing no fire hazard and so located 
that there is little opportunity of combustible gases entering the 
area) be completely equipped with automatic sprinklers. 

NOTE: While th is  provision does not  require au tomat ic  sprinklers in 
project ions rooms, fire experience indicates  t h a t  they  do provide de- 
s irable protect ion,  and  thei r  use is advised. 

2311. Protection for other than film cabinets and vaults 
may utilize automatic sprinklers of the regular type or automatic 
spray sprinklers. Protection for film cabinets and vaults (archival 
or other than archival) may utilize regular sprinklers, automatic 
spray sprinklers or spray type fixed nozzles of the open or auto- 
matic type. The requirements of Section 10 of Standards for the 
Installation of Sprinkler Systems* shall apply where open sprin- 
klers or sealed sprinklers are used with pre.action or deluge sys- 
tems: Where spray type fixed nozzles are used the Standards for 
Water Spray Systems for Fire Protectiont shall apply. 

232. Spr inkler  Spacing. The area protected in sections where 
nitrate film is handled shall not exceed 64 sq. ft. per sprinkler, 
with sprinklers and lines not over 8 ft. apart; provided, that in the 
stage section of motion picture studios the spacing of sprinklers 
shall be such that the area protected shall not exceed 80 sq. ft. 
per sprinkler. In existing buildings where spacing of sprinklers 
exceeds that  specified above, the authority having jurisdiction 
may require the installation of additional sprinklers wherever 

*NFPA No. 13, published in separate pamphlet and in National Fire Codes, Vol. IV, avail- 
able from the National Fire Protection Association, 60 Batterymareh St.. Boston 10. 

tNFPA No. 15, published in separate pamphlet and in National Fire Codes, Vol. IV, 
available from the National Fire Protection Association, 60 Batterymareh St., Boston 10. 
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the hazard of some machine, .process, or accumulation of film 
warrants such protection. 

233 . .Wate r  Suppl ies  f o r  Sprinklers .  Water supply shall be 
provided acceptable to the authority having jurisdiction. 

2331. Water supplies for automatic sprinklers shall be 
based on 20 gallons a minute per sprinkler for 20 minutes for the 
total number of sprinklers in one vault,  plus 25 per cent of the 
number of sprinklers in the communicating fire area. 

234. Fi rs t  Aid Fire Appliances.  Every room in which nitrate 
film is stored or handled, except film vaults, shall be provided 
with first aid fire appliances of types using water or water solu- 
tions. In certain situations, first aid fire appliances may be 
omitted in particular areas where remaining to fight a fire would 
result in a severe life hazard. Instructions should be posted re- 
garding the types of fire that should be handled by first aid fire 
appliances. The authority having jurisdiction shall be consulted. 

NOTE: Small hose equipment is recommended, and the following types 
of extinguishers are considered suitable; Soda acid, cartridge-operated 
water, anti-freeze, pump tank, and loaded stream. See Standards for 
the Installation, Maintenance and Use of First Aid Fire Appliances* 
and Standards for the Installation of Standpipe and Hose Systems.$ 

Article 24. Storage of Fi lm 

241. S torage  R e q u i r e m e n t s .  Nitrate motion picture film, not 
in process or being worked on, shall be stored as follows: 

2411. Except as provided in Sub-section 2413, amounts in 
excess of 25 pounds (5 standard rolls) but  not in excess of 1,000 
pounds (200 standard rolls) shall be kept in approved cabinets or 
in vaults. 

2412. Amounts in excess of 1,000 pounds shall be kept in 
vaults. 

2413. Unexposed nitrate film enclosed in the original, un- 
broken, shipping cases, conforming to I.C.C. regulations shall be 
kept in a sprinklered room. If the amount exceeds 750 pounds 
(150 standard rolls), it shall be stored in a room used for no other 
purpose. Sprinkler spacing shall provide not less than one 
sprinkler for each 64 square feet. 

2414. Archival nitrate film shall be stored in archival 
cabinets or vaults under the limitations in Sub-sec. 2411 and 2412. 

*NFPA No. 10, published in separate pamphlet and in National Fire Codes Vol. IV, 
available from the National Fire Protection Association, 60 Batterymarch St., Boston 10. 

tNFPA No. 14, published in separate pamphlet and in National Fire Codes VoL IV. 
available from the National Fire Protection A~ociation, 60 Batterymarch St., Boston 10. 
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Article 25. Film Cabinets 

251. S t anda rd  Cabinets .  Cabinets provided with self.closing 
doors used in connection with theaters and exchanges or similar 
non.archival use shall be of insulated or hollow metal construc- 
tion, including doors, or may be built into the building with a 
type of construction complying with requirements for partitions 
(see Section 212) if otherwise conforming to the requirements of 
this Article. Doors shall be self-closing and provided with three- 
point lock. See Figure 1. 

252. Capaci ty .  Cabinets shall have a capacity not in excess of 
375 pounds (75 standard rolls). 

253. Shelves. Shelves in the cabinet shall be of noncom- 
bustible insulating material not less than 3/~.inch in total thick. 
ness or of hardwood not less than one inch thick. 

2531. Shelves shall fit tightly to the back and sides of the 
cabinet. There shall be a clearance of at least one inch between 
front of shelf and inside of door. 

2532. Shelves shall be one inch wider, with the tolerance of 
S~ inch, than the diameter of the largest roll stored in the cabinet. 

tops or bars shall be provided so that film cans shall not be 
stored with the front edge less than 3~ inch from the front edge of 
the shelf. There shall be no thumbholes or other indentation in 
the shelves which will allow any part of the containers to project 
forward of the front edge of the shelf. 

254. Decomposi t ion  Vents.  Each cabinet having a capacity 
of over 50 pounds of film (10 standard rolls) shall be provided 
with a vent to the outside of the building. The vent shall have a 
minimum effective sectional area o f  14 square inches per 100 
pounds of film capacity. For long lengths of vent pipe a larger 
size may be necessary to take care of friction loss and turns in the 
pipe. 

2541. Vent flues shall be of construction equivalent to 18 
U. S. gauge riveted sheet steel, and where inside the building 
shall be covered with 1 inch of approved heat insulating material. 

255. Sprinklers .  Cabinets holding over 75 pounds of film (15 
standard rolls) shall be provided with at least one automatic 
sprinkler; provided, however, that a cabinet constructed so that 
each roll is in a separate compartment and will burn out without 
communicating fire to film in any other compartment, need not be 
provided with an automatic sprinkler. 
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2551. Cabinets  of  not  over 125 pounds capaci ty  for use in 
projection booths and rewinding rooms only,  m a y  have  the re- 
quired sprinkler connected to the house  supply by not  less than 
1.inch pipe, provided the water pressure at that  e levat ion be not  
less than 15 pounds,  and is sufficient to supply  not  less than 15 
gallons a minute.  

256. S t o r a g e  in  C a b i n e t s .  Fi lm in cabinets shall be in indi- 
vidual roll containers or in I.C.C. shipping containers.  Materials  
other than film shall not  be stored in the same cabinet with film. 
Where cabinets  are provided with individual insulated compart-  
ments  for each roll, the individual rolls stored therein need not  
be in cans or other containers.  

2561. Fi lm cans, if placed on edge, shall be l imited to  not  
more than 25 cans on a single shelf. 
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2562. Film cans, if  placed flat, shall be pi led not more than  
five (5) cans high, with not more than  three (3) such piles on a 
single shelf. 

257. A r c h i v a l  C a b i n e t s .  Archival  cabinets shall be provided 
with individual drawers or compar tments ,  each holding not more  
than  2,000 feet of  film. Individual  compar tmen t s  shall be sepa.  
.rated by  3/~-inch noncombust ible  insulating mater ial  (a/~-inch 
gypsum board is acceptable) .  Each c o m p a r t m e n t  shall be pro- 
vided with a hinged damper  or equivalent  device to allow release 
of  decomposing gases into t h e  cabinet  vent.  Such cabinet  need 
not be provided with au tomat ic  sprinklers. 

NOTE: For the storage of three-color separation film the three rolls 
may be in a single container in a compartment and shall not exceed a 
total of 3,000 ft. of film in each compartment. 

2571. Vents. Each cabinet  having a capaci ty  of  over  50 
pounds of  film (10 s tandard  rolls) shall be provided with a vent  
to the outside of  thebu i ld ing .  The  vent  shall have  a min imum 
sectional area o f  14 square inches per 100 pounds of  film capaci ty .  

• For  long lengths of  vent  pipe a larger size m a y  be necessary to 
take care of  friction loss and turns in the pipe. 

2572. Vent flues shall be of  construct ion equivalent  to 18 
U. S. gauge riveted sheet steel, and where inside the building 
shall be covered with 1 inch of approved  heat  insulating material .  

A r t i c l e s  26. V a u l t s  O t h e r  T h a n  A r c h i v a l  V a u l t s  

NOTE: Where the word "vault" is used ifi the following paragraphs it 
shall mean a vault used for storage of film in a film exchange for theater 
use or distribution. See Figure 2. 

• 261. C o n s t r u c t i o n .  Vaults  shall be constructed in accordance 
with plans submi t t ed  to and approved  by  the au thor i ty  having 
jurisdiction. 

2611. Vaults shall not  exceed 750 cubic feet in inside volume 
except  archival  vaults,  Article 27. Where the height of  the vaul t  
ceiling results in a vaul t  having a volume greater  than  750 cubic 
feet ,  a heavy  wire screen of  not less than  2-inch mesh or its equiva-  
lent shall be installed below the ceiling to limit the interior vaul t  
space to 750 cubic feet. 

2612. Walls and floor shall be constructed of  not less than  
8 inches of  brick, 8 inches of  hollow masonry  units plastered both  
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Fig. 2. Standard Film Vault. (For other than archival film.) 

sides or filled solidly or of 6 inches of reinforced concrete, or 12 
inches of hollow tile. Where the masonry units used may contain 
cracks or holes, the surface shall be plastered on both sides with a 
cement  plaster to a thickness of a t  least 1~ inch. Equivalent  
construction which will provide equal fire resistance and prevent  
escape of  gases through wall cracks may be used. 

2613. Vaults shall be supported by  masonry or steel of  suf- 
ficient s t rength to carry the load safely. Beams shall rest at  both 
ends on steel girders, iron or steel columns, or walls or piers of  
masonry.  The  supports  shall afford at  least 4 hours protection 
as determined by the Standard M e t h o d  of  Fire Tests of Building 
Construct ion and Materials* or be of a design approved by  a na- 
t ionally recognized testing laboratory as affording equivalent  
fire resistance. 

2614. Where the ceiling of a vault  is a bearing floor, it shall 
be of  reinforced concrete at  least 6 inches thick, or of  equivalent 
construction. Where the roof of the building is the ceiling of the 

* N F P A  No. 251 ( A S T M  Nol E l l 9 )  published in Nat ional  Fire Codes, Vol. I I I ,  avai lable  
l rom the Nat ional  Fire Protec t ion  Association, 60 B s t t e r y m a r c h  St. ,  Boston 10, Mass . ,  a n d  
f rom the Amer ican  Society for Tes t ing  Mater ia ls ,  Philadelphia,  Pn. 
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vault, and where dislodging parts of the roof by explosion will not 
create an undue hazard to surrounding buildings or be ap t  to 
cause personal injury, the roof may be of lightweight noncom- 
bustible construction such as asbestos cement board or gypsum 
plank and may serve as an explosion vent. 

NOTE: Where  this  l ight  type  of roof cons t ruc t ion  is used, parapets  and 
wing walls shall be provided where needed to prevent  t ransmiss iop  of  
fire from vaul t  to vaul t  or to another  par t  of the  building by roof failure. 
A wing wall or parapet  extending 3 feet above the  roof will provide 
this  protection.  

2615. Vaults shall be provided with suitable drains or scup- 
pers to the outside of the building or to corridors where extending 
to outdoors is impractical. 

2616. Proximity to stacks and other sources of heat shall 
be avoided. 

262. Doors.  Door openings shall be protected with approved 
fire doors, one on each face of the wall except in the case of open. 
ings directly to the outdoors. 

NoTs :  Vaults  m a y  have  two door openings.  Such an a r r angemen t  is 
often a great  convenience,  as in laboratories,  where the  vaul t  is located 
between rooms and  used for the  t empora ry  s torage Of film in process. 

2621. Doors shall be of the type suitable for use in Class B 
situations as defined in the Standards for the Protection of Open- 
ings in Walls and Partitions Against Fire.* The interior door 
shall be a sliding fire door arranged for automatic operation. The 
outer door shall be of the swinging type and close into an ap- 
proved frame or be otherwise made tight to prevent the passage of 
flame around the edges. It shall be self-closing, and if fastened 
open shall be arranged to close automatically in case of fire 
originating in or out of the vault. Approved quick.operating 
devices for closing vault doors are recognized as having advant- 
ages over the fusible link, and their use is recommended. 

263. D e c o m p o s i t i o n  Vents .  Each vault shall be provided with 
an independent vent having a minimum effective sectional area 
of 200 square inches per 1,000 pounds of film capacity (equivalent 
to one square inch for each standard roll) except that in construc- 
tion provided with explosion vents (see Section 214), the de- 
composition vent may be omitted. Existing vaults shall have an 
effective minimum sectional area of at  least 140 square inches per 
1,000 pounds of film capacity. The vent  area for a standard 750 

~NFPA No. 80, published in National Fire Codes, Voh III, available from the National 
Fire Protection Association, 60 Batterymarch St., Boston I0. 
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cubic foot vaul t  of  new construct ion shall be not  less than  2,000 
square inches. (See Figure 3.) 

NOTE: In determining the proper vent opening, allowance must be 
made for the window frame and sash, as the area of the glass is con- 
sidered the effective sectional area of the vent opening. 

2631. Vent  flues inside the building shall be constructed of  
5 inches of  reinforced concrete or of  a construct ion equivalent  to 
t ha t  required for smoke chimneys.  Exterior  flues shall be of a 
construct ion equivalent  to tha t  of  smoke stacks for solid or liquid 
fuel. 

(a) The  extension of a vent  out le t  by  means of flues extend- 
ing a considerable distance adds appreciably  to the frictional re- 
sistance and great ly  decreases the effectiveness of  such vents.  I f  
it is necessary to construct  such vents longer than  25 feet proper  
allowance shall be made  for frictional loss and the area increased 
progressively to insure adequate  venting. Such cases shall be re- 
garded as special and subject  to approval  of  the au thor i ty  having 
jurisdiction. 

2632. The  outlet  of  each vent  shali be above  the roof  and 
where vents  discharge horizontally, a deflector wall or other  de- 
vice shall be provided to deflect gases upwards.  Vents shall be 
located a t  least 50 feet horizontally from any  window or other 
opening exposed thereby and a distance of a t  least 25 feet f rom 
any  fire escape on the same or higher level. 

~ ]  Fender or porapet wa|Is ¢: . ~ . -  . . . . . . . . . . . . . . . . . . . . . .  
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Fig. 3. Decomposit ion Vent. 
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2633. Vaults, especially those having a vent  in the form of  
a window, shall be arranged in some manner  which will protec t  
the film in the vaul t  against  ignition by  - -  

(1) Rays  of  the sun, whenever the film in the vaul t  is ex- 
posed to direct rays  of  the sun entering through the vent.  This  
m a y  be done by  paint ing the glass in the vent  opening a dark  
color. 

(2) Rad ia ted  heat  entering through the vent  opening, as 
from an exposure fire~ whenever the vent  is severely exposed by  
buildings or s torage o f  combust ible  material ,  or by  other open- 
ings in the same wall. 

NOTE: A method of effecting this protection is to use a hinged insulated 
or hollow metal panel as a vent. Another acceptable method which 
has been Used employs two baffle walls inside the vault. The baffle 
wall nearer the vent should extend fr0m the ceiling down to within 
about 3 feet of the floor, and the inner baffle wall from the floor up to 
within about 3 feet of the ceiling. Baffle walls should be of substantial 
construction and should be so spaced and arranged as to afford the 
full required vent area from the film storage space to the outside. 

2634. Each vent  shall be protected against  the weather  by  
single thickness glass (1/16.inch thick),  in a sash ar ranged to 
open au tomat ica l ly  in case of  fire by  the means of  an approved  
releasing device placed inside the vaul t  or by  a hinged hollow 
meta l  or insulated vent  panel equipped with an approved  releas- 
ing device placed inside the vault .  The  use of  approved  quick 
operat ing devices is recommended.  The  vents  shall be ar ranged 
to open by  both t empera tu re  operat ion and by  internal pressure 
of  5 pounds per square foot. The  area of  the glass or of  the in- 
sulated panel shall be the effective sectional area of  t he  vent  
opening. No pane of glass shall be smaller than  200 square inches. 
Protect ion equivalent  to the above m a y  be accepted in lieu 
thereof. 

2635. A light wire screen not coarser than  1/~.inch mesh m a y  
be placed in each vent.  No bars or screens other  than  this light 
insect screen shall be placed in vent  openings. 

2636. Where there is a possibility of  fire being t ransmi t ted  
from one vaul t  to another,  or to another  building, through open 
skylights,  glass windows, light roof  panels, or venting devices, 
adequate  provision shall be made  to prevent  this poss ib i l i ty .  
This  m a y  be done by  the provision of extended wing walls or  
roof  parape ts  between such openings. 

2637. Vaults  shall be provided with s u i t a b l e  drains or 
scuppers to the outside of  the building or to corridors where ex- 
tending to outdoors  is impractical .  . . . .  
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264. Racks. Racks in new film vaults shall be of. hardwood or 
noncombustible insulating material and shall consist of shelves 
tightly fitted to walls and  vertical baffles. Vertical baffles shall 
be of noncombustible insulating material at least ~-inch thick, 
spaced so as to divide racks into sections not over 3 feet wide. 
The shelves shall be at least 1 inch wider than the diameter of the 
largest container stored. Metal supports may be used to keep 
containers in place. Open racks shall not be used in new construc- 
tion except for vaults intended for the storage of film in standard 
I.C.C. containers or in insulated boxes. 

265, Sprinklers.  In new Vaults fire protection shall be provided 
by means of a standard wet pipe sprinkler system, or where speed 
of operation is important a deluge system may be used if it will 
be adequately maintained. . . 

2651. Sprinkler protection utilizing regular automatic 
sprinklers or open sprinklers of the regular pattern shall be calcu- 
lated on the basis of not less than one sprinkler for each 621/~ 
cubic feet of the total interior volume of the vault. The minimum 
number of sprinklers required for a standard 750 cu. ft. vault 
shall be not less than twelve. Sprinklers shall be arranged to pro- 
vide adequate coverage over the tops and fronts of shelving. 
Where sealed sprinklers are used baffles shall be installed between 
each sprinkler. Baffles shall be of sheet steel of at least 24 U.S. 
Standard gauge or may be of other acceptable noncombustible 
material. Baffles shall be of substantial construction rigidly 
fastened in place and shall extend from the ceiling to a level at 
least 4 inches below the deflectors of sprinklers. Where open 
sprinklers are used baffles shall not be required. For water and 
arrangement requirements for sprinkler protection utilizing auto- 
matic spray sprinklers or spray type fixed nozzles, the authority 
having jurisdiction shall be consulted. Sprinklers or nozzles 
should be arranged to provide adequate coverage over the tops 
and fronts of shelving. Nozzles shall be stagger,spaced where 
necessary to avoid interference of spray patterns. 

NOT~: T h e  arrangement of sprinklers to give good distribution over 
the face of shelving is a mat ter  requiring knowledge of sprinkler pat- 
terns and location and should be done only by properly qualified men 
familiar with the particular type of sprinklers employed. When prop- 
erly arranged, .the use of automatic spray sprinklers or spray type fixed 
nozzles should provide better protection than the use of standard 
sprinklers uniformly arranged at the ceiling. 

266. Lights .  All lights in film vaults shall be at the ceiling and 
of the fixed type. Incandescent lights shall be enclosed and with 
guarded globes. A glass panel shall be installed below the tubes 
of fluorescent lights or in lieu thereof, wire guards or other non. 
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combustible devices shall be provided to keep the tubes in place. 
All wiring shall be in rigid conduit. All switches shall be outside 
the vault and provided with pilot lights to indicate whether vault 
lights are on or off. 

267. Heat .  Heating, when required to prevent sprinkler pipes 
"from freezing, shall be by hot water or low pressure steam with 
automatic control limiting steam pressure to 10 pounds and the 
vault temperature to not in excess of 70°F. Radiators shall be 
placed at the ceiling, over aisle space with pipes and radiators 
protected with wire guards so arranged that no film can be placed 
within 12 inches of such pipes or radiators. 

268. Storage in Vault .  All film in vaults shall be in containers 
either in single or double roll containers, cardboard boxes con. 
forming to I.C.C. Specification 12-B or I.C.C. shipping con- 
tainers. 

Article 27. Archival Vaults  

NOTE: Vaults intended for the storage of archival film (see Fig- 
ure 4) shall be constructed in accordance with this section. 
Archival film is defined in Section 116(c). 

271. Cons t ruc t ion .  Vaults shall be constructed in accordance 
with plans submitted to and approved by the authority having 
jurisdiction. 

2711. Archival vaults shall not exceed 1,000 cubic feet in in- 
side volume but where conditions of exposure to surrounding 
buildings result in little hazard, this volume may be increased 
with permission of the authority having jurisdiction. (See 
Sub-section 2714.) 

2712. Walls and floors (except floors in contact with the 
ground) shall be constructed o f  not less than 8 inches of brick, 
8 inches of hollow masonry units, 6 inches of reinforced concrete or 
12 inches of hollow tile. Where the masonry units used may con- 
tain cracks or holes, the surface shall be plastered on both sides 
with a cement plaster to a thickness of at least 1/~ inch. Equiva. 
lent construction which will provide equal fire resistance and pre- 
vent escape of gases through wall cracks may be used. 

2713. Unless resting directly on the ground, vaults shall be 
supported by masonry or steel of sufficient strength to carry the 
load safely. Beams shall rest at both ends on steel girders, iron 
or steel columns, or walls or piers of masonry. The supports shall 
afford at least 4 hours protection as determined by the Standard 
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Method of Fire Tests  of  Building Construction and Materials* 
or be of  a design approved by a nationally recognized testing labo- 
ratory as affording equivalent fire resistance. Hollow tile shall 
not be used for foundation wails or for walls of other than the top 
vault where vaults are superimposed. 

2714. Where the ceiling of  the vault is a bearing floor, it 
shall be of  reinforced concrete at least 6 inches thick or equivalent 
construction. Where the roof of the building is the ceiling of  the 
vault and where dislodging parts of  the roof by explosion will not 
create an undue hazard to surrounding buildings or be apt to 
cause personal injury, the roof may be of  lightweight noncom- 
bustible construction such as asbestos cement board or gypsum 
plank and may serve as an explosion vent. Where the volume of  
the vault may be in excess of 1,000 cubic feet or in excess of  the 
volume agreed upon by the authority having jurisdiction, a heavy 
wire screen of  not less than 2-inch mesh may be installed below 
the ceiling to limit the interior vault space. 

NOTE: Where this light type of roof construction is used, parapets and 
wing walls shall be provided where needed to prevent transmission of 
fire from vault to vault or to another part of the building by roof 
failure. A wing wall or parapet extending 3 feet above the roof will 
provide this protection. 
* N F P A  No. 251 ( A S T M  No. E l l 9 ) ,  published in National Fire Codes, Vol. I I I ,  available 

from the National Fire Protection Association, 60 Batterymarch St., Boston 10, Mass. ,  and from 
the American Society of Testing Materials, Philadelphia, Pa. 
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2715. Vaults shall be provided with suitable drains or scup- 
pers to the outside of  the building or to corridors where extending 
to outdoors is impractical .  

2716. Proximi ty  to stacks and other  sources of  heat  shall be  
avoided. 

272. Door s .  Door openings shall be protected with approved  
fire doors, one on each face of  the wall except in case of  openings 
directly to the outdoors. 

2721. Doors shall be of  the type  suitable for use in Class B 
situations as defined in the Standards  for t h e  Protect ion of Open- 
ings in Walls and Part i t ions Against  Fire.* The  interior door 
shall be a sliding fire door arranged for au tomat i c  operation.  The  
outer  door shall be of  the swinging type  and close into an ap-  
proved f rame or be otherwise made t ight  to prevent  the passage of  
flame around the edges. I t  shall be self-closing~ and if fastened 

open ' sha l l  be ar ranged to close automat ica l ly  in case of  fire origi- 
nat ing in or out  of  the vault .  Approved  quick,operat ing devices 
for closing vaul t  doors are recognized as having a d v a n t a g e s o v e r  
the fusible link, and their use is recommended.  
273. D e c o m p o s i t i o n  V e n t s .  Each vaul t  shall be provided 
with an independent  vent  having a min imum effective sectional 
area of  200 square inches per 1,000 pounds of film capac i ty  
(equivalent to 1 square inch for each s tandard  roll) except t ha t  
in construct ion provided with explosion vents, the decomposit ion 
vent  m a y  be omit ted.  Existing vaults  shal l  have  an effective 
min imum sectional area of  a t  least 140 square  inches per 1,000 
FeOUnds of film capacity.  The  vent  area for a s tandard  1,000 cubic 

et vaul t  shall be not less than 2,670 square inches. (See Fig- 
ure 3.) 

NOTE: In determining the proper, vent opening, . allowance must be 
made for the window frame and sash, as the area of the glass is con- 
sidered the effective sectional area of the vent opening. 
2731. Vent flues inside the building shall be constructed of  

5 inches of  reinforced concrete or of  a construct ion equivalent  to 
tha t  required for smoke chimneys.  Exterior  flues shall be of  a 
construct ion equivalent  to tha t  of  smoke stacks for solid or liquid 
fuels. 

The  extension of  a vent  ofitlet by  means of  flues extending a 
considerable distance adds appreciably  to the frictional resistance 
and great ly  decreases the effectiveness of  such v e n t s . . I f  it is neces- 
sary  to construct  such vents longer than  25 feet, proper  allowance 
shall be made  for frictional loss a n d  the area increased pro- 
gressively to insure adequate  venting. Such cases shall be re- 

*NFPA No. 80, published in National Fire Codes, Vol. I I I ,  available from the National 
Fire Protection Association, 60 Batterymarch St., Boston 10. 
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garded-as.special  and subject  to approva l  of  the au thor i ty  having 
jurisdiction.  , . ; 

In no case shall a vent  outlet  exceed 25 feet in length for a 
vaul t  exceeding 1,000 cubic feet. 

2732. The  out le t  of  each vent  "shall be above the roof  and 
where vents discharge horizontally,  a deflector wall or other  de- 
vice shall be provided to deflect gases upwards..  Vents shall be 
located a t  least 50 feet horizontal ly from any  window or other  
opening exposed thereby and a distance of a t  least 25 feet f rom 
a n y  fire.escape on the same or higher level. 

2733. Vaults, especially those having a vent  in the form of a 
window, shall be ar ranged in some manner  which will p ro tec t  the 
film in the vaul t  against  ignition b y - -  ': ' 

(1) Rays  of the sun, whenever the film in the vaul t  is ex- 
posed to direct rays of  the sun entering through the ;vent. This  
m a y  be done by  paint ing the glass ' in  the vent  opening a dark  
color. 

(2) Radia ted  heat  entering throug[i the ven t  opening,  as 
from an exposure fire, whenever the verit is severely exposed by  
buildings or stoi'age of  combust ible  material ,  or b y  other  Openings 
in the same wall. " 

NOTE: A method of effecting this protection is to use a hinged insulated 
or hollow metal panel as a vent. Another acceptable method which has 
been used employs two baffle walls inside the vault. The baffle wall 
nearer the vent should extend from the ceiling down to within about 3 
feet of the floor, and the inner baffle wall from the floor up to within 
about 3 feet of the ceiling. Baffle walls should be of substantial con- 
struction and should be so spaced and arranged as to afford' the full re- 
quired vent area from the film storage space to the outside. 

2734. Each vent  shall  be pi 'otected against  the weather  by  
single thickness glass (1/16.inch thick) or by  insulated or hollow 
meta l  hinged vents.  The  sash or vent  shall be arranged to open 
au tomat ica l ly  in case-of  fire by  means of  an approved  releasing 
device placed inside the vault .  The  use of  approved  quick operat -  
ing devices is recommended.  The  vents shall be arranged-to open 
by  bo th  t empera tu re  operat ion and by  internal pressure of  5 
pounds per square foot. The  area of  the glass shall be tile effective 
sectional area of  the vent  opening. No pane of  glass-shall  be 
smaller  than  200 square inches. Any protect ion equivalent  to the 
above m a y  be accepted in l ieuthereof .  " 

2735. A light wire screen not  coarser than  1/~-inch mesh 
shall be placed in e a c h . v e n t . .  No bars .or  screens other  than  this 
light insect screen shall be placed in vent  openings. 

2736. Where there is a possibility 6f  fire' being t ransmi t ted  
f rom o.ne vaul t  to another,  or to another  bui lding, . through open 
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skylights, glass windows, light roof panels, or venting devices, 
adequate provision shall be made to prevent this possibility. This 
may be done by the provision of extended wing walls or roof para- 
pets between such openings. 

274. Racks.  Archival vaults shall be provided with horizontal 
shelves and vertical baffles spaced so that not more than two 
containers, each containing 1,000 feet of film, may be placed on 
each shelf. The space between shelves shall be arranged so that  
the container covers may lift approximately ~ inch but cannot 
be lifted entirely off the container. In the case of three-color 
separation negatives a'maximum of three standard rolls in a single 
container may be placed on shelves designed for this purpose and 
arranged so that the container cover may not be lifted off com- 
pletely. 

The shelves shall be separated by vertical barriers so that  
not more than one container may be placed b;~tween vertical 
baffles. 

Vertical baffles shall be of noncombustible insulating ma- 
terial at least ~ . inch  thick (gypsum wallboard is acceptable) or 
of hardwood construction measuring not less than 1 inch in thick- 
ness. Shelves shall be of noncombustible insulating material not 
less than 3/~-inch thick or of hardwood not less than 1.inch thick 
and both vertical baffle and shelving shall be fitted tightly to the 
vault wall. Each shelf and 'baffle shall be of such width that  at 
least one inch of the shelf or baffle shall extend beyond the con- 
tainer. Containers shall be placed on shelves in contact with the 
back wall. There shall be no thumb holes which will reduce this 
one-inch clearance. Racks shall be so designed in relation to the 
sprinkler system that the open face of each rack structure shall be 
adequately covered by water from the sprinkler systems. 

275. Spr inklers .  In new vaults, fire protection shall be pro- 
vided by means of a wet pipe sprinkler system, or where speed of 
operation is important a deluge system may be used if it will be 
adequately maintained. 

2751. Sprinkler protection shall be provided as prescribed in 
Sub.section 2651, except that  sprinklers shall be provided in a 
ratio of one head to each 120 cubic feet of vault volume. Vaults of 
1000 cubic feet volume shall have a minimum of eight sprinklers. 
With the approval of the authority having jurisdiction, deluge or 
sprinkler arrangements providing adequate coverage with a lower 
ratio of sprinklers per cubic foot of vault volume may be used. 

NOTE: The arrangement of sprinklers to give good distribution over 
the face of shelving is a matter requiring knowledge of sprinkler pat- 
terns and location and should be done only by properly qualified men 
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familiar with the particular type of sprinklers employed. When prop- 
erly arranged, the use of automatic spray sprinklers or spray type fixed 
nozzles should provide better protection than the use of standard 
sprinklers uniformly arranged at the ceiling. 

276. L i gh t s .  All lights in film vaults shall be at  the ceiling and 
of  the fixed type.  Incandescent  lights sh011 be enclosed and with 
guarded globes. A glass panel shall be installed below the tubes 
of  fluorescent lights or in lieu thereof, wire guards or other  non- 
combustible devices shall be provided to prevent  breakage and 
keep the tubes in place. All wiring shall be in rigid conduit .  All 
switches shall be outside the vault  and provided with pilot lights 
to indicate whether vault  lights are on or off. 

277. H e a t .  Heating,  when required to prevent  sprinkler pipes 
from freezing, shall be by hot  water or low pressure steam with 
automat ic  control limiting steam pressure to 10 pounds and the 
vault  tempera ture  to not in excess of 70 ° F. Radiators shall be 
placed at  the ceiling, over aisle space with pipes and radiators 
protected with wire guards so arranged tha t  no film can be placed 
within 12 inches of such pipes or radiators. 

278. S t o r a g e  in  Vau l t .  All film in vaults shall be in containers 
either in single or double roll containers, cardboard boxes con- 
forming to I.C.C. Specification 12-B or I.C.C. shipping con- 
tainers. The use of round cans is preferred to square cans. In any 
case the cover of the container used shall not  lift off when the con- 
tainer is properly placed in the rack. E m p t y  containers may  be 
used for blocking the covers of single rolls if necessary. 

Ar t i c l e  28. H a n d l i n g  of N i t r a t e  F i l m  

281. C o n t a i n e r s  R e q u i r e d .  All ni t rate  film shall be kept  in 
closed containers except during the actual t ime it is being worked 
upon or examined. This is very  essential from the s tandpoint  of 
fire hazard and safety to life. Individual metal cans for each roll 
of film are acceptable. 

I.C.C. containers, either the shipping container or the card- 
board box I.C.C. Specification 12-B, are recommended. 

282. S h i e l d i n g  P r o h i b i t e d .  Ni t ra te  film shall not  be placed or 
kept  under benches, tables, or other  surfaces which would shield 
it from the discharge of sprinklers. 

283. S c r a p  F i l m .  Scrap ni trate  film shall be kept  separate from 
waste paper, safety film, and other  rubbish, and shall be kept  
under  water at  all times. I t  shall be collected from work rooms 
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at  least Once 'daily, and  removed to a room used for 'no other pur* 
pose, where it shall b..e kept  under water in steel drums or metal  
containers with t ight covers. Fi lmshal i  be disposed of at  f requent  
intervals. Discarded film in full or par t  rolls shall be kept in con- 
tainers in vaults. Scrap film shall not be baled or burned. 

NOT~: Nitrate film'in the form of clippings and short lengths is in a 
• very hazardous form. Safe pr&hutions in the handling of.such scraps 
are most essential. Baling andburningof film are processes offering 
a distinct fire hazard.. Sending film to a central reclaiming plant in 
!ieu of burning is recommended. 

284. T r a n s p o r t a t i o n .  Ni t ra te  motion pictur e film shall not  be 
t ransported in any vehicle, aircraft  or other  public conveyance 
used for the transportation, of passengers, unless.complying with 
I.C.C. shipping regulations and other applicable regulations. 

2841.  Ni t ra te  fil m shall not  be allowed in any  underground 
subway train Or stat ion unless under the jurisdiction of the Inter-  
state Commerce Commission "and conforming ' to  the regulations 
thereof.  " " 

,, - - Ar t i c l e  29 . • 

M o t i o n  P i c t u r e  P r o j e c t i o n  a n d  s p e c i a l  P r o c e s s e s  

291. E n c l o s u r e s  for  M o t i o n  P i c t u r e - P r o j e c t o r s .  Motion 
pictiare projectors using ni trate  film shall be operated or set up 
for operation only within an approved enclosure, not  less than  48 
square feet in area and 7 fee th igh .  I f  more ' than  one machine is 
to be operated, an additional 24 square feet shall be provided for 
each additional machine. 

For new c0nstruction, 'an enclostire not  less than  8 feet wide, 
10 feet deep, and 8 feet high is recommended for one projection 
machine, and not less than 14 feet wide, 10 feet deep and 8 feet 
.high for two machines. 

2911. The  walls and ceiling of the enclosure shall be buil t  
of brick, tile or plaster blocks (plastered on both sides), or of con- 
crete, or of a rigid metal f rame,  properly braced, and sheathed 
and roofed with sheet iron of not  less than No. 20 U. S. gauge, 
or with M-inch hard asbestos board, securely riveted or bolted 
to the frame, or 2 inches of solid metal . la th  and cement  or gyp- 
sum plaster. All joints shall be sufficiently t ight to prevent  the 
discharge of smoke. Noncombustible acoustical material  may  be 
used on  ceiling and walls, on top of the plaster. 

For new construct ion,  it is recommended tha t  the walls of 
the/eficlosure be constrticted in accordance with the requirements 
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of Section 212, with floor and ceiling of equivalent fire resistance. 
Modern heavy equipment may require special attention to floor 
strength and support. In some cases it may be necessary to sup. 
port the projection room independently of the structure. 

2912. The entrance door into the enclosure shall be at least 
2 feet by 5 feet, of cohstruction equivalent to the sheathing per- 
mitted above for rigid frame construction, and sfiall be self- 
closing, swinging out, and shall be kept closed at all times when 
not used for egress or ingress. 

For new construction, it is recommended that at leasl~ two 
doors be provided, each not less than 30 inches wide and 6 feet 
high. Doors shall be approved fire doors of a type suitable for use 
in corridor and room partitions (Class C openings as defined in 
the Standards for the Protection of Openings in Walls and Parti- 
tions Against Fire.*.) It is recommended that exits be in accord- 
ance with requirements of authorities having jurisdiction, par- 
ticularly as to size and location. At least one shall be of the con- 
ventional stairway type, having a suitable landing at the top or 
open directly onto a corridor. 

2913. Two openings for each motion picture projector shall 
be provided; one for the projectionist's view (observation port) 
shall be not larger than 200 square inches, and the other through 
which the picture is projected (projection port) shall be not larger 
than 120 square inches. Where separate stereopticon, spot or 
flood light machines are installed in the same enclosure with pic, 
ture machines, not more than one opening for each such machine 
shall be provided for both the operator's view and for the projec- 
tion of the light, but two or more machines may be operated 
through the same opening; such openings shall be as small as 
practicable and shall be capable of being protected by approved 
automatic shutters. 

2914. Each opening shall be provided with an approved 
gravity shutter set into guides not less than 1 inch at sides and 
bottom, and overlapping the top of the opening by not less than 
1 inch when closed. Shutters shall be of not less than 10-gauge 
iron or its equivalent, or of 1/~-inch hard asbestos board. Guides 
shall be of not less than 10-gauge iron or its equivalent. Shutters 
shall be suspended, arranged and interconnected so that all open- 
ings will close upon the operating of some suitable fusible or me- 
chanical releasing device, designed to operate automatically in 

* N F P A  No. 80, published in Nat ional  Fire Codes, Vol. I I I ,  avai lable f rom the Na t iona  
Fire  Protect ion A~oclat ion,  60 Ba t t e rymarch  St., Boston 10. 
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case of fire to isolate the contents of the enclosure from other por- 
tions of the building. Each shut ter  shall have a fusible link above 
it, and there shall also be one located over each upper projector  
magazine which, upon operating, will close all the shutters.  There  
shall also be provided suitable means for manually closing all 
shutters simultaneously from any projector, head and from a point 
within the projection room near each exit door. Shutters  on open- 
ings not  in use shall be kept closed. 

2915. All shelves, furniture and f ixtures  within the en- 
closure shall be constructed of noncombustible materiai,  except 
that  tables shall conform to Section 216. No combustible ma- 
terial of any sort whatever  shall be permit ted or allowed to be 
within such enclosure, except the films used in the operation of 
the machine, and film cement. See Section 314. 

2916. Ventilation shall be provided by one or more me- 
chanical exhaust  systems which shall draw air from each arc 
lamp housing and from one or more points near the ceiling. Sys- 
tems shall exhaust to outdoors either directly or through a non- 
combustible flue used for no other purpose. Exhaust  capaci ty 
shall be not less than  15 nor more than 50 cubic feet per minute  
for each arc lamp plus 200 cubic feet per minute for the room it,  
self. Systems shall be controlled from within the enclosure and 
have pilot lights to indicate ope ra t ion . .The  exhaust  system serv- 
ing the projection room may be extended to cover rooms asso- 
ciated therewith such as rewind rooms. No dampers shall be in- 
stalled in such exhaust  systems.  Ventilation of these rooms shall 
not  be connected in any way with ventilating or air conditioning 
systems serving other  portions of the building. 

2917. Exhaust  ducts shall be of noncombustible material,  
and shall either be kept 1 inch from combustible material or cov- 
ered with 1/~ inch of  noncombustible heat insulating material.  

2918. Fresh air intakes other than those direct to the open 
air shall be protected by approved fire shfitters arranged to op- 
erate automatical ly with the port  shutters.  

2919. Provision shall be made so tha t  the auditor ium lights 
can be turned on from inside the projection room and from at  
least one other convenient  point in the building. 

NOTE: Automatic sprinklers in projection rooms have been.very suc- 
cessful in controlling fires and reducing losses, and their ir/statlation is 
recommended wherever practicable. 
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292. Process ing  F i lm.  The processing of nitrate film, as clean- 
ing, polishing, buffing and other special treatments, shall not be 
done in rooms where other operations are performed, except that 
in motion picture theaters, cleaning of film may be clone in the 
rewind room (see Section 312). ,Special processes for treating film 
shall be provided with such proper safeguards as are necessary 
for protection against the hazards involved. The authority hav- 
ing jurisdiction shall be consulted in regard to the protection 
needed. 

293. Solder ing  Cases. Soldering cases of film when done'in a 
building shall be conducted in a room used for no other purpose, 
Walls of the room shall be constructed of 6 inches hollow tile. 
plastered each side to a thickness of 1/~ inch or its equivalent. 
The area of the room shall not exceed 60 square feet. An opening 
to the room shall not be from another film handling room; it shall 
be protected by an approved self-closing Class B fire door. An 
automatic vent shall be provided with a ratio of 200 square inches 
for each 1,000 pounds of film. The room shall be equipped v¢ith 
automatic sprinklers with a ratio of one sprinkler for each 15 
square feet with proper sheet metal baffles. The quantity of film 
in the room shal lnot  exceed the amount that may be contained 
in one case. 

NotE: The use of shipping cases with metal linings of the telescope 
type which do not need to be soldered is recommended. 

294. Silver Rec la iming .  The process of reclaiming silver from 
nitrate film shall not be carried on in a building with other proc- 
esses unless cut off therefrom by standard fire walls. Such sec- 
tions shall be completely equipped with automatic sprinklers. 

295. F i lm  C e m e n t .  Compounds of collodion, amyl acetate or 
similarly flammable cements shall not be kept in the rooms where 
they are used, in quantities greater than 1 quart; and such ma- 
terial in excess of this quantity shall be kept in a vault. Where 
feasible, flammable liquids should be in approved safety cans. 
The use of these materials in motion picture theaters and other 
special occupancies is covered in Section 314. 

296. Smok ing .  Smoking, except in rooms especially provided 
for the  purpose, shall be prohibited in any establishment han- 
dling or storing nitrate film, and conspicuous "No Smoking" signs 
shall be posted in prominent places. Matches shall not be car- 
ried by any emploryee. 


