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National Fire Protection Asmc;at|on 

Executive Office: 60 Batterymarch St ,  Boston I0, Mass. 

The National Fire Protection Association was organized in 1896 to 
promote the science and improve the methods of fire protection and pre- 
vention, to obtain and circulate information on these subjects and to 
secure the cooperation of its members in establishing proper safe- 
guards against loss of life and property by fire. Its membership includes 
over a hundred and ninety national and regional societies and associa- 
tions (list on outside back cover) and over fifteen thousand individuals, 
corporations, and organizations. Anyone interested may become a 
member; membership information is available on request. 

This pamphlet is one of a large number of publications on fire 
safety issued by the Association; a complete list is available without 
charge on request. The standards t prepared by the technical commit- 
tees of the National Fire Protectton Association and adopted in the 
annual meetings of the Association, arc intended to prescribe reasonable 
measures for minimizing losses of life and property by fire. 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. 

N F P A  standards are purely advisory as far as the Association is 
concerned, but are widely used by law enforcing authorities in addition 
to their general use as guides to fire-safety. 

Definitions 

The official N F P A  definitions of shall, should and approved are: 

SHALL is intended to indicate requirements. 

SHOm.V is intended to indicate recommendations, or that which is 
advised but not required. 

APPROWD refers to approval by the authority having jurisdiction. 

Units of measurements used here are U. S. standard. 1 U. S. gallon 
= 0.83 Imperial gallons = 3.785 liters. 

Approved Equipment 

The National Fire Protection Association does not "approve" 
individual items of fire protection equipment, materials or services. The 
standards are prepared, as far as practicable, in terms of required per- 
formance, avoiding specifications of materials, devices or methods so 
phrased as to preclude obtaining the desired results by other means. 
The suitability of devices and materials for installation under these 
standards is indicated by the listings of nationally recognized testing 
laboratories, whose findings are customarily used as a guide to approval 
by agencies applying these standards. Underwriters' Laboratories, Inc., 
Underwriters' Laboratories of Canada and the Factory Mutual Labora- 
tories test devices and materials for use in accordance with the appropri- 
ate standards, and publish lists which are available on request. 
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STANDARDS FOR T H E  I N S T A L L A T I O N  AND 

O P E R A T I O N  OF GAS S Y S T E M S  FOR 

W E L D I N G  A N D  CUTTING 

N F P A  No. 51--1954 

T h i s  ed i t ion  of  the  S t a n d a r d  s u p e r s e d e s  t he  1953 E d i t i o n  a n d  all  
p r e v i o u s  edi t ions .  I t  i n c o r p o r a t e s  the  c h a n g e s  in S e c t i o n s  25 (c ) ,  27 (b ) ,  
27(c)  a n d  36 r e c o m m e n d e d  b y  t h e  N F P A  C o m m i t t e e  on  G a s e s  and  
a d o p t e d  a t  t h e  A n n u a l  M e e t i n g  of  t he  A s s o c i a t i o n  he ld  in W a s h i n g t o n ,  
D. C., M a y  17-21, 1954. 

S t a n d a r d s  c o n c e r n i n g  t he  c o n s t r u c t i o n ,  i n s t a l l a t i on  a n d  use  o f  
A c e t y l e n e  Gas  M a c h i n e s  a n d  for  t he  S t o r a g e  of C a l c i u m  C a r b i d e  da t e  
f r o m  1900. R e v i s e d  edi t ions  we re  p u b l i s h e d  by  the  N a t i o n a l  B o a r d  of 
F i r e  U n d e r w r i t e r s  in 1903, 1910, 1919, 1920 and  1924 ( N F P A  No.  50). 
I n  1925, r e q u i r e m e n t s  for  a c e t y l e n e  u sed  in c u t t i n g  a n d  w e l d i n g  o p e r a -  
t ions  w e r e  s e g r e g a t e d  f r o m  t he  s t a n d a r d  on  A c e t y l e n e  for  L i g h t i n g ,  
H e a t i n g  and  C o o k i n g  a n d  p laced  in s e p a r a t e  s t a n d a r d s  ( N F P A  ]No. 51),  
w h i c h  a lso  inc lude  o t h e r  fuel  g a s e s  in add i t i on  to ace ty l ene ,  as  wel l  as  
r e q u i r e m e n t s  for  o x y g e n  and  o t h e r  i t e m s  in c o n n e c t i o n  w i th  w e l d i n g  
and  c u t t i n g  ope ra t i ons .  

T h e  p r e s e n t  s t a n d a r d s ,  p r e p a r e d  by  t h e  C o m m i t t e e  on  Gases ,  w e r e  
a d o p t e d  by  the  N F P A  in 1925, a n d  r e v i s e d  in 1927, 1936, 1942, 1944, 
1946, 1951 a n d  1953. 

P r e v i o u s  ed i t ions  of  th i s  s t a n d a r d  h a v e  been  a d o p t e d  a n d  p u b l i s h e d  
by  t he  N a t i o n a l / B o a r d  of  F i r e  U n d e r w r i t e r s  as the i r  P a m p h l e t  No.  51. 

COMMITTEE ON GASES 

H. E. Newell, Chairman, 
National Board of Fire Underwriters, 85 John St., New York, N. Y. 

Clark F. Jones,t Secretary, 
National Fire Protection Association, 60 Battcrymarch St., Boston 10, Mass, 

George W. Brahmst, Factory ]~ffutual En- 
gineering Division. 

A. L. Cobb, ~ Eastman Kodak Co. 
John J. Crowe, Compressed Gas Assn. 
H. L. DeCamp, Conference of Special Risk 

Underwriters. 
W. H. Doyle, Factory Insurance Assn. 
W. K. Estep, Middle Department Asso- 

ciation of FireUnderwriters. 
Franklin R. Fetherston, Liquefied Petro- 

leum Gas Assn., Inc. 
H. W. Gwynn, Underwriters' Labora- 

tories, Inc. 
L. B. Hansen, Factory Insurance Asso- 

ciation. 
E. N. Harsha, Kansas Inspection Bureau. 
H. V. Keepers, Fire Prevention and En- 

gineering Bureau of Texas. 
I-I. L. Miner,* Member at Large. 
J. W. Morris, Jr., Sonth-Eastern Under- 

writers Assn. 
Robert Poethlg, L!quefied Petroleum Gas" 

Assn., Inc. 
H. F. Reinhard, Ir~ternational Acetylene 

Association. 

Arnold C. Renner, NFPA Fire Marshals' 
Section. 

C. G. Segeler, American Gas Association. 
Myron Snell, Association of Casualty & 

Surety Cos. 
J. C. Souder, American Petroleum Insti- 

tnte. 
H. Emerson Thomas,* Member at Large. 
John L. Thompson, Kentucky Inspection 

Bureau. 
P. W. Tucker, American Petroleum Insti- 

tute. 
Lewis W. Vaughan, Underwriters' Lab- 

oratories of Canada. 
E. R. Weaver, National Bureau of Stand- 

ards. 
J. H. Eiseman, National Bureau of Stand- 

ards (Alternate to E. R. Weaver). 
E. O. Mattocks, American Petroleum In- 

stitute (Alternate to P. W.  Tucker and 
J. C. Souder). 

W, H. VanArmma, National ~oard of 
Fire Underwriters (Alternate to tt. E. 
Newell). 

*Serving in a personal capacity, tNon-voting member, 
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Standa rds  for  the  I n s t a l l a t i o n  and  O p e r a u o u  
of Gas Sys t ems  for 

W E L D I N G  A N D  C U T T I N ~  

N F P A  No. 51 
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APPLICATION OF RULES 

The  fo l lowing  s t anda rds  are in tended to app ly  to the in- 
s ta l la t ion  and opera t ion  of all gas  we ld ing  and cu t t ing  sys-  
tems,  and cover all gases  when used wi th  oxygen  for welding,  
cut t ing,  hea t ing  and hea t  t r ea t i ng  opera t ions .  W h e r e  only  a 
por t ion  of a fuel gas  sys t em is to be used wi th  oxygen  for 
welding,  flame cut t ing,  hea t ing  and hea t  t r e a t i n g  opera t ions ,  
only  tha t  por t ion of the sys tem need comply  wi th  these  s tand-  
ards  and that  por t ion shall  be sepa ra t ed  from the main sys t em 
by means  of a su i tab le  hydrau l i c  back-p ressu re  valve.  These  
s t anda rds  also provide  for the s to rage  of calc ium carbide  and 
gases  used in these  processes.  
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Where  liquefied petroleum gas is not  to be used with 
oxygen,  these s tandards  do not  apply. See N F P A  Standards  
for the Storage and Handl ing  of Liquefied Pe t ro leum Gases 
( N F P A  No. 58).* 

These  s tandards  do not  apply to sys tems in or upon cars 
or o ther  roll ing stock or upon vessels, to use in wrecking or for 
emergency,  nor  to plants devoted to the manufac ture  and com- 
pression of gases into cylinders. 

In the application of these s tandards only  approved equip- 
ment  such as blowpipes, torches, regulators,  acetylene genera-  
tors, etc., as have been examined and tested and found to be 
safeguarded as far as practicable, shall be used. 

T he  words  " to rch"  and "blowpipe"  are synonymous .  T h e y  
are used in terchangeably  in this pamphlet .  

CONSTRUCTION AND MARKINGS ON CYLINDERS AND OTHER CON- 
TAINERS. All cylinders used for the shipment of compressed 
gases shall be const ructed  in accordance with In te rs ta te  Com- 
merce Commission specifications effective at the date of their  
manufacture ,  and charged with gas and maintained in accord- 
ance with Interstate Commerce Commission requirements.t 

For  the identification of cyl inder  or manifolded gas sup- 
ply unit  content ,  each cylinder or unit  shall be stenciled, 
s tamped or labeled with the chemical or t rade name of the gas 
contained therein,  such as, "Th i s  cylinder or unit  contains 
............................... " These  markings  shall not  be cut into the metal  of 
the cylinder.  

Containers  o ther  than I.C.C. cylinders for the s torage of 
liquefied petroleum gases shall be constructed,  installed and 
charged with gas in accordance wi th  N F P A  Standards  for 
Storage and Handl ing  Liquefied Pe t ro leum Gases ( N F P A  
No. 58). 

ACETYLENE GENERATORS, GENERAL 

I. Approved and Marked Generators to Be Used. 
Genera tors  shall be of approved construct ion and shall be 

plainly marked with the rate in cubic feet of acetylene per 
hour  for which they  are designed, the amount  or weight  and 
size of carbide necessary  for a single charge, the manufac- 

*Published in National Fire Codes, Volume I and in separate pam- 
phlet form by the National Fire Protection Association and in Pam- 
phlet No. 58 by the National Board of Fire Underwriters, 85 John St., 
New York 38, N. Y. 

t in  Canada the specifications and regulations of the Board of 
Transport Commissioners for Canada apply. 
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• turer ' s  name and address,  and the name  or n u m b e r  of the type 
of genera tor .  

Acety lene  genera to r s  shall  be used only  for the genera t ion  
of ace ty lene  f rom calcium carbide unless specifically approved  
for other  use. 

2. Ra t ing  of Generators.  
The  total  hour ly  ou tpu t  of a genera to r  shall not  exceed the 

ra te  for which it is approved  and marked.  Unless  specifically 
approved  for h igher  rat ings,  carbide-feed genera to rs  should be 
rated at one cubic foot per hour  per pound of carbide required 
for a single complete  charge.  

NoTE:--Single automatic generators used as the sole acetylene 
supply should be of sufficient capacity to furnish a continuous sup- 
ply of gas for at least one working period. Where more than one 
automatic generator or duplex machine is installed, permitting alter- 
nate use and recharging without affecting the continuity of the gas 
supply, the capacity of the generator or generators in service should 
be sufficient to supply within the marked hourly ratings, the total 
demand for gas. 

AUTOMATIC STATIONARY ACETYLENE 
GENERATORS. 

3. Location of Generators. 
While generators, especially in closely built-up districts, 

should preferably be placed outside of buildings in generator 
houses cons t ruc ted  and located in compliance wi th  Section 4, 
the instal lat ion of approved  genera to rs  wi th in  bui ldings in 
accordance with  these rules is permit ted.  At ten t ion  is drawn,  
however ,  to the prohibi t ion of acetylene genera to rs  wi thin  
buildings in certain dis tr icts  by  local author i t ies  hav ing  juris-  
diction. 

4. Outs ide  Generator H o u s e s .  
(a)  No opening  in any  outside genera to r  house shall be 

located within  5 feet of any  opening  in another  building. 
(b)  Wal l s  and roof of genera to r  house shall  be of non- 

combust ib le  mater ia l .  
(c) W h e r e  a par t  of the house is t o b e  used for the s torage  

o r  manifo ld ing of oxygen  cylinders , the space to be so occupied 
shall be separa ted  f rom the genera to r  or carbide s to rage  sec- 
tion by  part i t ion walls cont inuous  f rom floor to roof  or  ceiling, 
of one of the types  of cons t ruc t ion  listed in 5(b) .  



AUTOMATIC STATIONARY ACETYLENE GENERATORS 5 1 - 5  

Such separa t ion walls shall  be wi thou t  openings  and be 
joined to the floor, o ther  walls  and ceiling or roof in a manner  
to effect a permanent ,  gas - t igh t  joint. 

(d)  Exi t  doors  shall be located so as to be readi ly  acces- 
sible in case of emergency .  

(e)  A por t ion of the exter ior  walls  equal  to not less than 
10 per cent of the combined areas of the enclosing walls  shall 
be of l ight noncombus t ib le  material ,  p re fe rab ly  single thick- 
ness, single s t reng th  glass. Single s t rength  window glass sky- 
l ights or l ight ly  fastened roof hatch covers,  swing ing  doors 
fixed to open outward ,  sheet  meta l  siding or l ight ly fastened 
roofs m a y  be accepted in par t  in lieu of the glass area, provided 
the required percen tage  of explosion ven t ing  area is thus 
obtained.  

5. I n s i d e  Genera tor  R o o m s  or C o m p a r t m e n t s . *  

(a)  The  instal lat ion of acetylene genera to rs  within build- 
ings shall  be res t r ic ted to bui ldings not exceeding one s tory 
in he igh t ;  provided,  however ,  tha t  this shall not be const rued 
as prohib i t ing  such instal la t ions on the roof or top floor of a 
building exceeding such height.  

(b)  W h e r e  genera to rs  are installed inside buildings, they 
shall be enclosed in a separa te  room or c o m p a r t m e n t  of ample  
size. The  walls  or part i t ions,  floor and ceiling of such room or 
c o m p a r t m e n t  shall be one of the types  of const ruct ion listed 
below or o ther  const ruct ion equivalent  in s t reng th  and fire re- 
sistance. Wal l s  or par t i t ions  shall be cont inuous  f rom floor to 
ceiling and shall be securely  anchored.  At  least  one wall  of an 
inside genera to r  room shall be an exter ior  wall. 

Gypsum or cement plaster at least M of an inch thick on metal lath 
on each side of a stud partition. 

Expanded metal lath encased in solid cement plaster not less than 
2~ inches thick. 

Reinforced concrete. 
Brick. 
Tile, gypsum or concrete block (cement plaster on each side to a 

thickness of ~ inch). 
(c) Openings  f rom genera to r  room or c o m p a r t m e n t  to 

o ther  par ts  of the bui lding shall be protected by  a fire door 
classified and labeled as suitable for use in Class B si tuat ions 

*Where the word "buildings" is used in this Section it means a 
building having occupancy other than ttmt directly associated with the 
production of acetylene, the storage of calcium carbide or the storage 
and manifolding of gases used in welding and cutting. 
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as defined in NFPA Standards for the Protection of Openings 
in Walls and Partitions Against Fire (NFPA No. 80).t The 
door shall be of the swinging type and close into a rabbet, or 
otherwise be made tight to prevent passage of flame around 
edges; it shall be self-closing. Exit doors shall be located so as 
to be readily accessible in case of emergency. Windows, if pro- 
vided in partitions, shall be wired glass in approved metal 
frames with fixed sash. 

(d) A portion of the exterior walls equal to not less than 
10 per cent of the combined areas of the enclosing w~lls shall 
be of light noncombustible material, preferably single thick- 
ness, single strength glass. Single thickness, single strength 
window glass skylights, or lightly fastened roof hatch covers, 
swinging doors in exterior wall opening outward, sheet metal 
siding or lightly fastened roofs, may be accepted in part or 
entirely in lieu of the glass area or its equivalent, provided the 
required percentage of explosion venting area is thus obtained. 

6. Installation. 
The foundation shall be so arranged that the generator will 

be level and so that no excessive strain will be placed on the 
generator or its connections. 

7. Space About Generator. 
The space around the generator shall be ample for free and 

unobstructed operation and maintenance and permit ready ad- 
justment and charging. 

8. Ventilation, Lighting and Heating of Generator Houses or 
Rooms and the Use of Electrical Equipment Therein. 

(a) Generator houses or rooms shall be well ventilatecl, 
employing vents at floor and ceiling level. 

(b) The heating shall be by steam, hot water, or other 
indirect heating system; the furnace or other heat producing 
means shall be so located that no flame, fire or electrically 
heated element is in the generator enclosure. 

(c) Generator houses or rooms shall have natural light 
during daylight hours. Where artificial lighting inside the 
room is necessary, it shall be restricted to electric lamps in- 
stalled in a fixed position. Unless specifically approved for use 
in atmosphere containing acetylene, such lamps shall be pro- 

J-Published in National Fire Codes, Volume III available from 
the NFPA and in Pamphlet No. 80 published by the NFPA and also 
by the National Board of Fire Underwriters, 85 John St.. New York 
38, N.Y. 
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vided with enclosures of glass or o ther  approved noncombus-  
tible material,  so designed and const ructed as to prevent  gas 
vapors  f rom reaching the lamp or socket and to resist  breakage. 
Such enclosures shall be vented  to the outside of the building. 
T h e  wir ing method used shall be rigid condui t  with threaded 
connections and condui t  shall be internal ly  sealed off in an 
approved manner  wherever  it enters  the genera tor  room. 

N OTE:--Lamps installed outside of wired glass panels set in gas- 
tight frames in the walls or ceilings of the generator house or room, 
are acceptable. 

Electrical  switches, telephones, motors,  and all o ther  elec- 
trical apparatus,  unless specifically approved for use in atmos- 
pheres containing acetylene,  shall be located outside of gener- 
ator  houses or rooms, or in a room separated from the genera tor  
room by a gas- t ight  part i t ion and provided with adequate 
ventilation. 

9. P ro tec t ion  Against  Freezing.  
Generators  shall be placed where  water  will not freeze. No 

common salt (sodium chloride) or o ther  corrosive chemical is 
permissible as a protect ion against  freezing. 

10. W a t e r  Supply Connection. 
W a t e r  shall not be supplied th rough  a cont inuous connec- 

tion to the genera tor  except  when generators  are provided with 
an adequate overflow or automat ic  wa te r  shut-off  to effectively 
prevent  overfilling of generator .  The  supply pipe shall termi- 
nate not  less than 2 inches above the regular ly  provided open- 
ing for filling so that  the wate r  can be observed as it enters the 
generator .  

11. Drain Connection. 
Unless otherwise  specifically approved,  generators  shall 

not  be fitted with cont inuous drain connect ions leading to 
sewers, but  shall discharge th rough  an open connection into a 
sui tably vented outdoor  residue set t l ing pit which may  have 
clear wa te r  connect ion to sewer. 

NOTE:--An open connection for the sludge draw-off at the gener- 
ator is desirable to enable operator to observe leakage of generating 
water from the sludge cock or drain valve. 

12. Genera tor  Escape or Relief Pipes. 
( a )  Each  genera tor  shall be provided with an escape or 

relief pipe of s tandard  full-weight  galvanized iron or steel 
except  tha t  outside of buildings vent  pipes larger  than 4 in. in 
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diameter may be of galvanized tubing or sheet steel not less 
than 14 gauge. 

(b) The escape or relief pipe shall be substantially in- 
stalled without traps and so that any condensation will drain 
back to the generator. 

(c) The escape or relief pipe shall be carried full size to 
a suitable point outside the building and shall terminate in an 
approved hood or bend located at least twelve feet above the 
ground, and as far as practicable from windows or other open- 
ings into buildings, and as far as practicable from sources of 
ignition such as flues or chimneys, and tracks used by locomo- 
tives. Generating chamber relief pipes shall not be intercon- 
nected but shall be led separately to the outside air. The hood 
or bend shall be so constructed that it will not be obstructed 
by rain, snow, ice, insects or birds ; outlet shall be at least 3 feet 
from combustible construction. 

13. Maintenance and Operation. 
(a) Generator rooms shall not be open to unauthorized 

persons. 
(b) When recharging generators the order of operations 

specified in the instructions supplied by the manufacturer shall 
be strictly followed. The instructions shall be mounted in a 
conspicuous place near generator or otherwise kept convenient 
for ready reference. 

Charging at other than daylight hours is allowable where 
generator room is lighted as specified in rule 8@). 

(c) When generators are not in use, the water chamber 
shall be kept full to proper level if any carbide remains in the 
hopper. 

(d) Whenever repairs are to be made or the generator is 
to be charged or carbide is to be removed, the water chamber 
shall be full during such operations to avoid the danger of 
explosive mixtures of air and gas within the water space and 
also to prevent dropping fresh carbide into insufficient water. 

Hot repairs shall not be made in a room where other 
generators are installed. They should preferably be made out 
of doors. Portable lights shall not be used. 

Previous to making repairs involving welding, soldering 
or any hot work or operation liable to pro~tuce a spark, the 
carbide charge, and feed mechanism, to avoid wetting, shall be 
completely removed, and all acetylene expelled by completely 
flooding the generator shell with water, and the generator dis- 
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connected from the piping system. Keep the genera tor  filled 
with water,  as far as work  permits,  posi t ioning it so as to hold 
as much water  as possible. 

(e) Relief valves shall be regular ly  opera ted  to insure 
proper  functioning.  Relief valves for genera t ing  chambers  shall 
be set to open at a pressure not  in excess of 15 pounds per 
square inch. Relief valves for hydraul ic  back-pressure valves 
shall be set to open at a pressure not  in excess of 20 pounds per 
square inch. 

(f)  The  water-carbide residue mixture  drained from 
generators  shall never  be discharged into sewer pipes, or de- 
posited or s tored in areas near open flames or combust ible  ma- 
terial. Clear wate r  f rom residue set t l ing pits may  be discharged 
into sewer pipes. 

(g)  The  carbide added each t ime the genera tor  is re- 
charged should be sufficient to refill the space provided for car- 
bide wi thout  r amming  the charge. 

No steel or o ther  ferrous tool shall be used in distr ibuting 
the charge. 

NON-AUTOMATIC STATIONARY ACETYLENE 
GENERATORS. 

In addition to the foregoing rules which apply, non-auto- 
matic generators  shall comply with the following requirements .  
14. Non-automat ic  generators  shall not be used for the gen- 
erat ing acetylene at pressures exceeding one pound per square 
inch, and all wate r  overflows shall be visible. 

15. Gas Holder .  
(a)  The  gas holder shall be const ructed in a s tandard 

manner  on the gasometer  principle, the bell being sui tably 
guided. T h e  gas bell shall move freely wi thout  t endency  to 
bind and shall have a clearance of at least two inches from 
the shell. 

(b) The  gas holder may  be located in the genera tor  room 
or in a connect ing room complying with the rules for gener- 
ator  rooms. In order  to prevent  collapse of the gas bell due to 
vacuum caused by  compressor  or booster  pump, a compressor  
or booster  cut-off shall be provided at a point 12 inches or more 
above landing point  of bell. 

(¢) W h e n  not  located within a heated building, gas 
holder seals shall be protected against  freezing. 
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(d) The arrangement shall be such that generator feed- 
ing mechanism will be stopped before gas holder reaches the 
upper limit of its travel, which would permit escape of gas 
from the gas holder. 

(e) When connected to only one generator, the gas 
capacity of the gas holder shall be not less than one-third of 
the hourly rating of the generator. 

(f) Where acetylene is used in the shop directly from the 
gas holder, without increase in pressure at some points, and 
with increase in pressure by a compressor or booster pump for 
other points, separate hydraulic back-pressure valves shall be 
used in the supply lines. The main low pressure hydraulic 
back-pressure valve shall be between the gas holder and the 
shop line and the medium pressure hydraulic back-pressure 
valve shall be between the compressor or booster pump and 
the shop line. 

16. Compressor or Booster Equipment. 
(a) Compressor or booster equipment shall be of an ap- 

proved type. 
(b) Electric motor for driving compressor or booster 

pump shall be located outside the room in which the com- 
pressor or booster is located, and the drive shaft shall pass 
through a gas-tight stuffing box, or equivalent. Belt drive shall 
not be used inside compressor room. 

(c) The compressor or booster pump shall be provided 
with a suitable device which will relieve pressure exceeding 15 
pounds per square inch to the open air or by returning the gas 
to the inlet side or to the gas supply source. 

(d) The booster pump discharge outlet shall be protected 
by an hydraulic back-pressure valve. 

PORTABLE ACETYLENE GENERATORS. 
17. General. 

(a) The apparatus shall be of a type specifically approved 
for portable use. 

(b) Generators shall not be used within 10 feet of com- 
bustible material other than the floor. 

(c) Generators shall not be used in rooms of total volume 
less than 35 times the total gas generating capacity per charge* 
of all generators in the room. Generators shall not be used in 
rooms having a ceiling height less than ten feet. 

*To obtain the /gas generating capacity in cubic feet per charge, 
multiply the pounds of carbide per charge by 4.5. 
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(d)  Generators  shall be protected against  freezing of 
wate r  in genera tor  and in its appurtenances.  No common salt 
(sodium chloride) or other  corrosive chemical is permissible as 
a protect ion against  freezing. 

18. Operat ion and Maintenance.  
(a)  Genera tors  shall be removed to outside the building 

for cleaning, charging and purging.  Special except ions may be 
granted  by  the au thor i ty  having jurisdiction, in large-area, 
well-venti lated one-s tory buildings. 

(b)  Genera tors  shall not  when charged be moved by  crane 
or derrick. 

(c) W h e n  not  in use generators  shall not be stored in any 
room in which open lights or fires are used unless free of car- 
bide and thoroughly  purged of gas. Storage rooms shall be 
thoroughly  venti lated.  

(d)  W h e n  portable acetylene generators  are to be trans- 
ported and opera ted  on vehicles, they shall be securely anchored 
in place. 

S E R V I C E  P I P I N G  S Y S T E M S  F O R  A L L  GASES.  

19. Materials.  
(a)  Oxyge n  Piping. Steel, wrough t  iron, brass, or copper 

shall be used. For  pressures of 150" Ibs. per square inch or less, 
s tandard weight  pipe and fittings or approved,  seamless non- 
ferrous gas tubing with approved fittings may  be used. For  
pressures in excess of 150 Ibs. per square inch, piping shall 
have wall thickness and fittings in accordance with the require- 
ments  of Section 2 (Gas and Air Piping)  of the American 
Standard  Code for Pressure  Piping (ASA B31.1--1951), t ex- 
cept tha t  such pipe and fittings shall be ext ra  heavy as a mini- 
mum. For  pressures in excess of 700 Ibs. per square inch, non- 
ferrous pipe and fittings are recommended.  

All fittings and lengths of pipe for service lines shall be 

*Owing to the urgent need of conserving critical materials, the 
National Board of Fire Underwriters recommended that during the 
period of World War II, the requirements of paragraph (a) of Sectio~ 
19 be modified to permit the use of standard weight pipe for oxygen 
pressures not exceeding 350 pounds per square inch. Such standard 
weight pipe may be continued in service but should be inspected fre- 
quently. 

tAvailable from the American Society of Mechanical Engineers, 
29 West 39th St.. New York 18, N. Y. (Price: $3.50.) 
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examined internally before assembly and, if necessary, ham- 
mered to free them from scale or dirt. They shall be washed 
out with a suitable nonflammable solution which will effec- 
tively remove grease and dirt. Hot water solutions of caustic 
soda and tri-sodium phosphate have been found effective clean- 
ing agents for this purpose. 

(b) Acetylene Piping. For acetylene, steel or wrought 
iron pipe only shall be used. 

(c) General. Except as provided in 19(a) and 19(b) pip- 
ing shall be of wrought iron, steel, brass or copper pipe, or 
approved seamless copper, brass or other approved non-ferrous 
gas tubing. 

All piping and fittings for conveying gas or liquid at pres- 
sures up to 150 lbs. per square inch, shall be suitable for a safe 
working pressure of not less than 150 lbs. per square inch. For 
pressures in excess of 150 lbs. per square inch piping shall have 
wall thicknesses and fittings in accordance with the require- 
ments of Section 2 (Gas and Air Piping) of the American 
Standard Code for Pressure Piping (ASA B31.1--1951)* except 
that such pipe and fittings shall be extra heavy as a minimum. 

20. Jointing. 
Joints in steel or wrought iron pipe shall be welded or 

made up with threaded or flanged fittings. Rolled, forged or 
cast steel, or malleable iron fittings may be employed. Cast 
iron fittings shall be prohibited. 

Joints in brass or copper pipe may be welded, or made up 
with threaded or flanged fittings; or, if of the socket type, 
they may be made with silver solder or similar high melting 
point material. 

Joints in approved seamless copper, brass or other ap- 
proved non-ferrous gas tubing shall be made by means of 
approved gas tubing fittings or, if of the socket type, with silver 
solder or other high melting point material. 

Threaded connections in oxygen piping shall be tinned 
or made up with litharge and glycerine (litharge and water 
for service pressures over 300 lbs. per square inch), or other 
joint compound approved for oxygen service and applied to the 
male threads only. 

*Available from the American Society of Mechanical Engineers, 
29 West 39th St., New York 18, N. Y. (Price: $3.50.) 
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21. Installation. 
Piping located inside or outside of buildings may be placed 

above or below ground. All piping shall be run as directly as 
practicable, carefully protected against injury, proper allow- 
ance being made for expansion and contraction, jarring and 
vibration. Pipe laid underground in earth shall be located 
below the frost line. After assembly they shall be thoroughly 
blown out with oil-free air or oil-free nitrogen to remove for- 
eign materials. For oxygen piping, only oil-free air or oil-free 
nitrogen shall be used. 

Oxygen piping may be placed in the same tunnel, trench 
or duct with fuel gas pipe lines provided there is good natural 
or forced ventilation, but under no circumstances shall an oxy- 
gen pipe line be placed in a tunnel, trench or duct where it may 
be exposed to contact with oil. 

Where of necessity low points occur in any piping carry- 
ing a moist gas, they shall be drained into drip pots constructed 
so as to permit pumping or draining out the condensate at 
necessary intervals, and provided with drain valves having 
outlets normally closed with screw caps or plugs. No open end 
valves or petcocks shall be used, except that in drips located 
out of doors underground and not readily accessible, valves may 
be used at outlet if they are equipped with means to secure 
them in the closed position. Pipes leading to the surface of the 
ground shall be cased or jacketed where necessary to prevent 
loosening or breaking. 

Gas cocks or valves shall be provided for all buildings at 
points where they will be readily accessible for shutting off gas 
supply to buildings in any emergency. There shall also be pro- 
vided a shut-off valve in the discharge from the generator, gas 
holder, manifold or other source of supply. 

22. Testing. 
All piping shall be tested and proved gas tight at one and 

one-half times its maximum working pressure, and shall be 
thoroughly purged of air before being placed in service. Any 
medium used for testing oxygen lines must be oil free. 
23. Painting and Signs. 

(a) All buried pipe and tubing and outdoor ferrous pipe 
and tubing shall be covered or painted with a suitable corrosion 
resisting material. 

(b) All oxygen pipe lines shall be painted one color, 
preferably green, and all fuel gas pipes a different color. Where 
more than one fuel gas is employed, the pipe line supplying 
the different fuel gases shall be painted distinctive colors. 



51-14 WELDING AND CUTTING 

(c) A color chart indicating the colors employed for this 
purpose shall be prominently displayed. 

(.d) All outlet stations should be provided with signs 
warning against other than intended usage. 

(e) Signs clearly establishing the location and identity of 
section shut-off valves should be provided. 

M A N I F O L D I N G  OF CYLINDERS.  

24. General. 
(a) Cylinders are manifolded for the purpose of centraliz- 

ing the gas supply, to provide a continuous supply of gas and 
to provide gas at a rate in excess of that which may be obtained 
from a single cylinder. Such manifolds must be of substantial 
construction and of a design and materials suitable for the par- 
ticular gas and service for which they are to be used. The wide 
range of pressures involved in the gases used, which range 
from the relatively low pressures of some of the fuel gases to 
the high pressures needed for oxygen, makes it necessary that 
care be employed in the construction, installation and mainte- 
nance of manifolds. It  is advisable to obtain manifolds from, 
and have them installed under the supervision of those familiar 
with the proper practices with reference to their construction 
and use. 

(b) All component parts used in the methods of mani- 
folding described in Section 25 and the manifold described in 
Section 26, shall be approved as to materials, design and con- 
struction either separately or as an assembled unit. All mani- 
folds ard  parts used in methods of manifolding shall be used 
only for the gas or gases for which they are approved. 

25. Manifolding Cylinders for Direct Supply to Consuming 
Devices. 

NoTv.:--The units described in 25(a) and (b) are general ly  called 
"Portable Manifolds." 

(a) In one type of manifolding the gas passes from the 
cylinders through individual cylinder leads to a single, com- 
mon coupler block and from there through a single, common 
pressure reducing regulator to the consuming device. 

(b) In a second type of manifolding, the cylinders of gas 
are connected together in sequence. The individual cylinders 
are provided with coupler tees attached to the cylinder valve. 
The gas contents of each cylinder pass through the coupler tee 
and join the main gas stream flowing through a common line 
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composed of leads joining coupler tee to successive coupler tee. 
A properly supported regulator serves the entire group of con- 
nected cylinders. 

(c) The aggregate capacity of fuel gas cylinders con- 
nected as a unit inside a building as described in Sections 25(a) 
and (b) shall not exceed 3,000 cubic feet of gas, or 300 pounds 
in the case of liquefied petroleum gas. 

26. Manifolding of Cylinders for Shop Pipe Line Supply Sys- 
tems. 
(a) This type of manifold consists of a substantially sup- 

ported stationary pipe type header to which a number of cylin- 
ders are connected by means of leads. One or more perma- 
nently mounted regulators serve to reduce and regulate the 
pressure of the gas flowing from the cylinders to the point oi 
points of consumption. Such stationary manifolds shall com- 
ply with Section 27. 

27. Fuel Gas Manifolds--(Acetylene, Liquefied Fuel Gases, 
and Non-Liquefied Fuel Gases Other Than Acetylene). 
(a) Only cylinders containing gas at approximately equal 

pressure should be manifolded. 
(b) Except as provided in Paragraph (c) of this section, 

fuel gas cylinders connected to one manifold inside a building 
shall be limited to a total gas capacity not exceeding 3,000 
cubic feet. More than one such manifold may be located in the 
same room if separated at least 50 feet. 

(c) Where it is necessary to manifold fuel gas cylinders 
having an aggregate gas capacity in excess of 3,000 cubic feet, 
they shall be located outside, or in a special building or in a 
separate room constructed in accordance with the provisions 
of Section 5, paragraphs (b) and (c). 

(d) Special buildings or rooms, if provided, shall have no 
other occupancy except that they may be used for the storage 
of cylinders containing fuel gases and drums of calcium car- 
bide; such buildings or rooms shall have no open flames for 
heating or lighting and shall be well ventilated. 

27A. Oxygen Manifolds. 
(1) Oxygen manifolds shall not be located in an acetylene 

generator room, or in close proximity to cylinders of combusti- 
ble gases. Unless well separated, there should be a fire-resis- 
tive partition of one of the types of construction specified in 
Sec. 5(b), between the oxygen manifold and the combustible 
gas cylinders. Oxygen manifolds shall be located away from 
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highly f lammable  mater ia l ,  especial ly  oil, grease  or any  sub- 
stance likely to cause or accelerate  fire. 

(2) O x y g e n  manifolds  to which cyl inders  hav ing  an 
aggrega te  capaci ty  of more  than  6,000 cubic feet of oxygen  are 
connected should p re fe rab ly  be located outs ide or in a special 
building. I f  located inside a building* hav ing  o ther  occupancy,  
such manifolds  shall be located in a separa te  room of fire-resis- 
tive cons t ruc t ion  or in an area of fire-resistive const ruct ion 
with no combust ib le  mater ia l  wi thin  20 feet of the manifold.  

27B. Liquid Oxygen .  
W h e r e  liquid oxygen  in a quan t i ty  exceeding 100 gal lons 

is to be used for weld ing  and cut t ing,  the conta iner  or con- 
ta iners  shall be located outside or  in a special  bui lding hav ing  
no o ther  occupancy  except  tha t  re lated to the handl ing  and 
gasification of the oxygen.  

28. Por tab le  Out le t  Headers .  
The term "portable outlet header" is used to mean any assembly 

of valves and connections used for service outlet purposes which is 
connected to the permanent service piping system by means of hose 
or other non-rigid conductors. Devices of this nature are commonly 
used at piers and drydocks in shipyards where the service piping can- 
not be located close enough to the work to provide a direct supply. 

(a)  Use  of por table  out le t  headers  shall  be res t r ic ted to 
locat ions out-of-doors,  and to t e m p o r a r y  service where  the 
condit ions preclude a direct  supply  f rom out lets  located on the 
service piping system.  

(b)  Each  out le t  on the service piping f rom which oxygen  
or fuel gas  is w i t h d r a w n  to supply  a por table  out le t  header,  
shall be equipped wi th  a shutoff  valve located in a readi ly  
accessible position. W h e r e  the local condit ions permit ,  the in- 
stal lat ion of a hydraul ic  back-pressure  va lve  on the supply  
out le t  of the fuel gas  service piping is somet imes  desirable.  

(c) H o s e  used for connect ing  the por table  out le t  header  
to the service piping out le t  shall comply  wi th  the s tandards  for 
torch hose as specified in Section 36(a) ,  (b) ,  (c) ,  (d) ,  and (g) .  

(d)  Connect ion fitt ings for the supply  hose shall comply  
with Section 36(e) and (f).  Connect ions  for oxygen  hose shall 

*NoTr.:--Where the word "building" is used in this sentence it 
means a building having occupancy other than that directly asso- 
ciated with the production of acetylene, the storage of calcium car- 
bide or the storage and manifolding of gases used in welding and 
cutting. 
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be of sufficiently different dimension or pattern from that for 
fuel gas to prevent intermixing in making connection. 

(e) Master shut-off valves for both oxygen and fuel gas 
shall be provided at the entry end of the portable outlet header. 

(f) Outlet headers for fuel gas service shall be provided 
with an approved hydraulic back-pressure valve installed at 
the inlet end preceding the service outlets, unless an approved 
pressure reducing regulator, approved back flow check valve 
or an approved hydraulic back-pressure valve is employed at 
each outlet. 

Outlets provided on headers for oxygen service may be 
fitted for the use of pressure reducing regulators or for direct 
hose connection. 

(g) Each service outlet on the portable header unit shall 
be provided with a valve assembly that includes a detachable 
outlet seal cap, chained or otherwise attached to the body of 
the valve. 

(h) Materials and fabrication procedures employed in the 
construction of portable outlet headers shall comply with the 
requirements stated in Section 19(a), (b) and (c); Section 20; 
Section 22 and Section 23(b) and (c). 

(i) The portable outlet header shall be provided with a 
frame which will support the equipment securely in its correct 
operating position, and protect it from injury during handling 
and operation. 

STORAGE OF CYLINDERS. 
29. General. 

(a) Cylinders stored in the open should have valves and 
safety devices protected against accumulations of ice and snow. 

(b) Cylinders permitted inside of buildings shall be stored 
away from highly combustible materials and in locations where 
they are not liable to excessive rise in temperature, mechanical 
injury or tampering by unauthorized persons. Empty cylin- 
ders shall have their valves closed in storage and when shipped. 

30. Fuel Gases. 
Cylinders, stored inside a building, except those in actual 

use or attached ready for use, shall be limited to a total capac- 
ity of 2,000 cubic feet of gas (250 pounds of liquefied petroleum 
gas). For storage in excess of 2,000 cubic feet total gas capac- 
ity of cylinders, (250 pounds of liquefied petroleum gas) a sepa- 
rate room or compartment as provided for by Section 5(b) and 
(c) shall be provided, or cylinders shall be kept outside or in a 
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special building. Special buildings, rooms or compar tments  
shall have no open flame for heat ing or l ighting and sha l l  be 
well ventilated.  Cylinders of dissolved acetylene shall be 
stored with the valve end up. 

31. Oxygen. 
Inside of buildings, cylinders of oxygen shall not be stored 

in an acetylene genera tor  room or in close proximi ty  to cylin- 
ders of combustible gases. Unless  well separated there should 
be a fire-resistive part i t ion between the oxygen cylinders and 
combustible gas cylinders. Cylinders of oxygen,  except  those 
in actual use, shall be stored away from highly flammable ma- 
terial, especially oil, grease, or any substance likely to cause or 
accelerate fire. 

STORAGE OF CALCIUM CARBIDE. 
32. (a) Calcium carbide shall be contained in metal  packages 
of sufficient s t rength  to insure handl ing wi thout  rupture  and 
shall be provided with a screw top or its equivalent.  T h e y  
shall be constructed wate r  and air- t ight  wi thout  the use of 
solder, except  at such points as it may  be necessary to use this 
in order  to close small crevices which cannot  be otherwise 
sealed. Solder shall not  be used on joints in such a manner  
that  fire would disrupt  the package. 

(b)  Packages containing calcium carbide shall be con- 
spicuously marked "Calcium Carb ide - -Dangerous  if Not  Kept  
Dry ."  

I N D O O R  S T O R A G E .  

(c) Calcium carbide in quanti t ies  not to exceed 600 
pounds may be stored inside of buildings when contained in 
metal  packages complying with Section 32(a),  provided that  
the place of s torage is dry, waterproof  and well ventilated,  and 
also provided that  all but  one of the packages of each size of 
carbide shall be sealed. The  seals shall not be broken so long 
as there is carbide in excess of one (1) pound in any o ther  un- 
sealed package of that  size of carbide in the building. 

(d)  W h e n  intended for o ther  than merchandis ing pur- 
poses, it is recommended that  the quanti t ies  of carbide per- 
mit ted under  paragraph (c) be stored in the genera tor  room 
and not  elsewhere, unless a more suitable place can be pro- 
vided. 

(e) Calcium carbide in excess of 600 pounds but  not  in 
excess of 5000 pounds may  be s tored in a separate  room or 
compar tment  inside a one-s tory  building containing other  occu- 
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pancy, provided such room or compartment is constructed in 
accordance with the provisions of Section 5(b) and (c) and 
without cellar or basement underneath such carbide storage 
section. This room or compartment may also be used for other 
storage of fuel gas cylinders. Adequate ventilation shall be 
provided. 

Not to exceed 5000 pounds of calcium carbide may also 
be stored within an inside generator room or compartment of 
construction as prescribed by Section 5(b) and (c) when such 
generator room or compartment is located in a one-story build- 
ing without cellar or basement underneath the generator sec- 
tion. 

(f) Calcium carbide in excess of 5000 pounds shall be 
stored above ground in one-story buildings without cellar or 
basement, and used for no other purpose, except the storage of 
fuel gas cylinders. Calcium carbide in excess of 5000 pounds 
may be stored in outside generator houses. 

Location of such storage buildings shall be outside con- 
gested mercantile or manufacturing districts. 

Construction used shall be such as to insure a dry, water- 
proof building. Adequate ventilation shall be provided. 

If storage building is of non-combustible construction, it 
may adjoin other one-story buildings if separated therefrom by 
unpierced fire walls. If detached less than 10 feet from such 
building or buildings, there shall be no opening in any of the 
mutually exposing sides of such buildings within said distance. 

If the storage building is of combustible construction it 
shall not be within twenty (20) feet of any other one or two- 
story building, nor within thirty (30) feet of any other build- 
ing exceeding two stories. 

O U T D O O R  STORAGE.  

(g) Calcium carbide in full unopened metal containers 
complying with the requirements of Section 32(a) may be 
stored out of doors in industrial areas provided reasonable pre- 
cautions are observed. Each container to be so stored should 
be carefully examined to make sure that it is in good condition. 
Frequent periodic re-examinations should be made for exces- 
sive rusting or other damage to a container that might affect 
its water and air tightness. Containers preferably should be 
stored horizontally in single or double rows. Ample space 
should be provided between rows or pairs of rows to facilitate 
periodic re-examinations and the removal of containers found 
defective. The bottom tier of each row should be placed on 
wooden planking or an equivalent so that the containers will 
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not come in contact  wi th  the g round  or g round  water .  T h e  
contents  of d rums  longest  in s torage  should be used first. Such 
s torage  shall  be located at  least  10 feet f rom line of adjoining 
p roper ty  tha t  m a y  be buil t  upon. 

EQUIPMENT. 
33. Storage. 

W e l d i n g  equ ipment  such as regulators ,  torches,  hose, etc., 
when not a t tached to cyl inders  ready  for use, shall be stored 
in clean locations away  f rom grease  and oil. Hose  should be 
s tored in cool locations, special care being taken tha t  it is not  
laid on greasy  floors or shelves where  it is l ikely to absorb  
such mater ials .  

34. Hydraulic Back-Pressure Valves. 
The  t e rms  "hydrau l ic  back-pressure  valves ,"  "hydraul ic  

seals" and "hydraul ic  va lves"  are used in terchangeably .  
The  provis ions  of this section shall not apply  to "Po r t ab l e  

Out le t  Headers , "  the cons t ruc t ion  requ i rements  for which 
are given in Section 28. 

(a)  In  low pressure  fuel gas  sys tems,  including acetylene,  
liqu.efied pe t ro leum gas, ci ty gas, na tura l  gas, etc., where  the 
gas  is piped at a pressure  not in excess of one pound per square  
inch, an approved  hydraul ic  back-pressure  valve shall be em- 
ployed at  every  point  where  gas is w i thd rawn  f rom the piping 
sys t em to supply  a blowpipe* or machine.  A shut-off  valve 
shall  be installed at the inlet of each hydraul ic  valve. 

(b)  In  fuel gas  sys t ems  when  the fuel is piped at  a pres- 
sure in excess of one pound per square  inch, an approved  pres- 
sure reducing  regulator ,  an approved  back flow check valve  or 
an approved  hydraul ic  seal shall be employed  to prevent  back 
flow at every  point  where  gas  is w i t h d r a w n  f rom the piping 
sys tem to supply  a blowpipe* or machine.  A shut-off  valve 
shall be installed at  the inlet of each hydraul ic  seal, r egu la to r  or 
check valve.  

W h e r e  regula tors  or check valves  are used at s ta t ion out- 
lets, the dis t r ibut ion sys t em should be convenient ly  sectional- 
ized and each section pro tec ted  by  an approved  branch-l ine 
hydraul ic  back-pressure  valve.  

*NOTE:--AS many as four blowpipes may be supplied from one 
hydraulic back-pressure valve through rigid piping connected to the 
hydraulic outlet, provided each outlet from such piping is equipped 
with a shut-off valve, and provided the fuel gas capacity of any one 
blowpipe does not exceed fifteen cubic feet per hour. 


