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APPENDIX

The material contained in this appendix is for clarification pur-
poses only. The notes, illustrations, etc. are numbered to corre-
spond to the number of the rule as it appears in the text of this

(	 code.

A14.002 (2) (b) Exempt buildings. The text of this section refers to s.
102.04 (3), Stats„ as it relates to the definition of farming. The following
is a reprint of s. 102.04 (3), Stats..

(3) As used in this chapter "farming" means the operation
of farm premises owned or rented by the operator. "Farm
premises" means areas used for operations herein set forth,
but does not include other areas, greenhouses or other similar
structures unless used principally for the production of food
and farm plants. "Fanner" means any person engaged in
farming as defined. Operation of farm premises shall be
deemed to be the planting and cultivating of the soil thereof;
the raising and harvesting of agricultural, horticultural or
arboricultural crops thereon; the raising, breeding, tending,
training and management of livestock, bees, poultry, fur-
bearing animals, wildlife or aquatic life, or their products,
thereon; the processing, drying, packing, packaging, freezing,
grading, storing, delivering to storage, to market or to a
carrier for transportation to market, distributing directly to
consumers or marketing any of the above-named commodi-
ties, substantially all of which have been planted or produced
thereon; the clearing of such premises and the salvaging of
timber and management and use of wood lots thereon, but
not including logging, lumbering or wood cutting operations
unless conducted as an accessory to other farming opera-
tions; the managing, conserving, improving and maintaining
of such premises or the tools, equipment and improvements
thereon and the exchange of labor, services or the exchange of
use of equipment with other farmers in pursuing such activi-
ties. The operation for not to exceed 30 days during any
calendar year, by any person deriving the person's principal
income from farming, of farm machinery in performing
farming services for other farmers for a consideration other
than exchange of labor shall be deemed farming. Operation
of such premises shall be deemed to include also any other
activities commonly considered to be farming whether con-
ducted on or off such premises by the farm operator.

A14.020 (2) (d) lore inspection reporting form. The following is a repro-
duction of the fire inspection reporting form (SBD-7959). This form or
other department approved equivalent must be submitted to the depart-
ment to fulfill the reporting requirements specified in s. 101.141, Stats.
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FIRE DEPARTMENT INSPECTION REPORT

Owner:

Owner Address:	 Telephone:

Agent:

Agent Address: 	 Telephone:

Occupant:

Occupant Address: 	 Telephone:

Type of Busmess:

Construction:

Height:	 Roof Construction: 	 z
C
3

Fire Appliances:	 g

Insurance Carrier:

Fire Department Conn:

Complaints:

5' H1)-?q59 (n. 02MB)
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Year

1st Insp 2nd Insp 3rd Insp 4th Insp

Date of Inspection

1.	 Aisles

2.	 Alarm System

3.	 Building Repairs

4_	 Burning

5.	 Chemicals

6.	 Combustibles

7.	 Doors

8.	 DuctsNents

9.	 Electricity

10,	 Elevators

11.	 Exit Lights

12.	 Extinguishers

13.	 Exits

14,	 Explosives

15.	 fire Doors

16	 Fire Escapes

17	 Flameproofing

18-	 flammable Liquids

19,	 Housekeeping

20_	 Isolation/Enclosure

21.	 Open Flame Devices

22.	 Paint Spraying

23-	 Rubbish/Wastes

24.	 Smokepipes

25.	 Sprinklers

26.	 Stairs .

27.	 StandpipeslCabi nets

28.	 Welding

29.	 Other

30,	 Inspector

31.	 Dept. Violation No_

ADDITIONAL INFORMATION:
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FIRE DEPARTMENT INSPECTION REPORT: FILLING STATION - BULK PLANT
	 a

l

Owner: I. F- L. O. F. L.

Owner Address: Telephpone:

Agent:

Agent Address: Telephone:

Occupant:

Occupant Address: Telephone:

Type of Business:

Construction: Height: Root

Fire Appliances:

Insurance Carrier:

Fire Dept. Conn: q Yes Q No	 If yes, where located:

Foam on Hand:
Liquid (gals):	 Powder. (cans)

Number of flammable liquid tanks on property, contents andcapacityof
each:

n
d
N
N

zy^
z
V'

Number of underground tanks: Above Ground:
Horizontal:	 Ve rt ical:

Are tanks being used 	 If not used, Are tanks properly abandoned
q Yes p No	 in place: Q Yes q No

SHD - 7958tn.D2BB}	 Station:
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t st Qtr 2nd Qtr 3rd Qtr 4th Qtr

Date of Inspection

1.	 Vertical Tanks

2.	 Horizontal Tanks

3.	 Underground Tanks

4.	 Vents

5.	 Barrel Storage

6.	 Dikes

7.	 Pumphouse
8.	 warehouse

9.	 Truck Loading

10.	 Building and Grounds

11.	 Required Tanks Labels

12.	 Eire Appliances

13.	 Heating Units

14.	 Tank Car Unloading

15.	 Storage- Flam. Liquids

16.	 Pumps on Flam. Liquids

17.	 Electrical

18.	 "No Smoking" Signs

19.	 Gas Pumps

20.	 Other Violations

21, Complaints:

22. Complaints Carried Over:

Register, April, 1989, No. 406
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FIRE DEPARTMENT BUILDING RECORD

STATEPN:-----C1-A881FICATlOHs- FIRE LIMI TS :	 CARD NUMBER:
X"
AOZ

OWNER: ADORL'SSi TEL:
A

AGENT: ADDfttSS:_ TEL: t

OCCUPANT: BUSINESS: TEL:

CONSTRUCTIOWWALLS^ ROOF:	 NO. STORIES:

HEATINO•TYPE • LOCATION: FIR[ ALARM:-

EXTINGUISHERS

SPRINKLERS: COMPLETE:-PARTIAL • WET:-DRY : OTHER:
Z

STANDPIPES , YES:	 O: _NOSE CABINETS: YES: J10: -HOSE SIZE:- C
3

GAS SHUT OFF LOCATION ELEC. SHUT OFF: R
m
z

AIR CONOITfONINO SHUT OFF:
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1NlSUNANCE CARRIER:	 OWNER

OCCUPANT

AL)CAVOHAL OCCUPANTS:	 f.

SPFCtALHALARDO: LIO.O%Y,—J-- LP.-	 CHLORINES__.....— HYOROOEZI—VfH£Si—

LOCATION OF HAURDSc

FLAHIIAHLLS STORES:_.
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A14.020 (2) (c) Written fire reports. The following is a reproduction of
the NFIRS fire report form which fire departments are enouraged to use
in filing reports with the department. The forms are available from the
department at no cost from the following:

Fire Prevention Section
Division of Safety and Buildings

P.O. Box 7969
Madison, Wisconsin 63707

608/266-7874

Register, April, 1989, No. 400
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WISCONSIN FIRE INCIDENT I ENTER NAME OF
nV13nn'r 1 m f1 QVQT9:FA	 FIRE DEPT. _—

DILFIR 5 13D bN7	 4r_uEFR V.A<+'^P'- l	 DnrE
(Rev. 8184)	 u
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WISCONSIN CIVILIAN CASUALTY REPORT

FIRE DEPARTMENT
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WISCONSIN FIRE SERVICE CASUALTY REPORT

FIRE DEPARTMENT
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A14.0215 nuipment. The following is a reprint of s. 101.575 (3) (a),
Stats., which is referenced in this section:

101.575 Entitlement to dues. (3)
(a) No city, village or town may receive fire department

dues under this section unless it has a fire department which
satisfies all of the following requirements:

1. Is organized to provide continuous fire protection in
that city, village or town and has a designated chief.

2. Singly, or in combination with another fire department
under a mutual aid agreement, has a total active membership
of at least 22 fire fighters and can ensure the response of at
least 4 fire fighters, none of whom are the chief, to a first
alarm for a building,

3. Provides at least 4 hours of training per month for each
active member of the department with fire fighting duties.

4. Provides facilities capable, without delay, of receiving an
alarm and dispatching fire fighters and apparatus.

5. Maintains written records as prescribed by the depart-
ment by rule, in consultation with the fire prevention council.

6. Maintains at least one piece of apparatus which con-
forms to the general criteria of National Fire Protection
Association standard NFPA 1901, automotive fire appara-
tus. The apparatus shall have a permanently mounted pump
capable of delivering 500 gallons per minute or more at 150
pounds per square inch and a water tank with at least a 300-
gallon capacity.

7. Maintains any other apparatus or equipment required
by the department by rule, in consultation with the fire
prevention council,

8. Provides for a building to house the apparatus and
equipment required under subds. 6 and 7 which will protect
the apparatus and equipment from the weather.

A14.027 Petition for variance. The following forms (SB-8 and SB-8A)
are referred to in this section. Copies of these forms are available from
the Division of Safety and Buildings, P.O. Box 7969, Madison, Wiscon-
sin 53707.
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PIs't'I'F10N FOR V rR ANf'E A7aPTdCATIO.^

Wisconsin Departmeat of Industry, Labor and Haman Relations
tmeuM1L Pd

^,	 u	 ar	 ubo u...osvu	
FeF i en Hp.201 East Washington Avenue, P .O. Box 7969

Madison, Wisconsin 63707	
E-7Vx:ers08r26s-3161Ae[eipt f p.

-^d
pare of	 er	 et t Deer 9,11dirg or Pro ect AV.1t. Arc	 test or	 ns neerrrg	 re,

Corpanp Tenant ?ta=e, If any Street a le.rsber

Street d N	 er iota lien. Street 6 tFFkef City	 State	 Zip QIe

City	 5ta1e	 Zip idle City	 Cevoty Telepbe+e a	 er

Te io r-e Gher Plan h>_sber, if 1-- Hare of CGntact Penes

1. Ift role being FelitfvM1ed reads as fellows: I[Ite specific rule -: Ser " lasseasel

2. The rule heirs petitioned Canrnt be entirely satisfied because:

rte falleaing aiternativels) erd suppertiag infurratiea are propased as a leans of providing an equi^altnt degree

of health, safety er welfare as addressed by the rule:

Kete: Pleas¢ alts Ch an, p [Lv rts, pla^5, stet[ es rr req•J fired pw sit Oe Sta term is.

VFRIFICATION BY 00" — PETITION IS VALID MY IF NOTARIZED AM ACCO MIED BY Rryind FEE

See sertioe Ind 69.15 for cerplete fee ihfomatioe

Hate: Petitioner wst be the eveer of ih¢ of 	 Fa 	 ar O rej ec t. 4e M1anls, agents, desig+ers, [ontractars, atlarneas,

etc. eay not sign petition unless a 4crer of AltorneJ is svbaitted with the Petition far Vari ante Ayplicali t+l.

befn9 duly — n, I state as petitioner that I hsre read the forepirq
fail& f PEILTI su. Please t3Pe ypr. ntl

petiL= "at I believe it to be true and I have sigM1ifi.-t o.nership rigNtl in the subject building or pr.j-t.

Subscribed and s.rn to before ve this dale:
Signature of Fettticner

My casissi -' ..Pi'" :
hlatary Public

SD-W . 091M)
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POSITION STATEMENT:	 WISCONSIN DEPARTMeNT OF
To be ft"vkd by	 INDUSTRY, LABOR AND HUMAN RELATIONS
Chief of Fire Oepa,J"ftt	 DIVISION OF SAFETY 6 BUILDINGS

P.O. BOX 7989 MADISON Wf 5$707

Nara of 0— ew1d^nP Cae.,pa^ er tha Apnt,Ard^keet or 1!4N ery FY—

Taunt Nerra, if S"mA No.

Suxr Is Na- Bwy',*a Laatkn, SrrNe A Na. Cry	 Suta S zip

Gh Me. &Zy OSy Caanry Poona

1. I here read the petit Zon forvv!&n	 of rule:
1. IrerOTlMnd	 Denidt	 Appaoxbf

(Deck appfoptiate box]
Ca6tional App<OVaI	 No cAm^'fa

3. E.plan 6—for R:cormtendatlon:

If desi, ed, Fire Oepsrtmenls eruy lndkate "NO Continent" on non-fita safety
barrier free enriromrenn, elc,

iswet wch as taniury, errrga mruarva[>on, slrocturat,

4. 1 7	 I find no eo." vv;th lout rules and rto,itl ..
q 	 I find that the petition Is In a 	 flirt Wth local ". -drW.atTona

E.plenaaron

S+V,31.re of Fve Chief Date

PLEASE COMPLETE AND SUBMIT PROMPTLY TO OFPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS AT THE
ADDRESS SHOWN ABOVE.

504A (R l alien
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A14. (Various) Permits. Various sections of this chapter require the is-
suance of a permit by the fire chief for different functions or operations.
The following is a suggested general permit form which may be utilized
by local fire departments in issuing required permits:

-----FIRE DEPARTMENT	 BUREAU OF FIRE PREVENTION

FOR

ISSUED TO : 	 ADDRESS.

PERMIT DATE- FROM: _ 	 T0:

THIS PERMIT IS NOT TRANSFERABLE AND MAY BE REVOKEO FOR ANY VIOLA —

TION OF CITY OR STATE CODES, OR FALSE STATEMENTS OR MISREPRESENTATION

AS TO A MATERIAL FACT IN THE APPLICATION OR PLANS ON WHICH THE

PERMIT OR APPROVAL WAS BASED.

DATE-'
_-_ _ — FIRE DEPARTMENT

A14.102 Kindling of fire. The following is a reprint of ss. 941.11, 943.02
and 943.03, Stats.:

941.11 Unsafe burning of buildings. Whoever does either
of the following is guilty of a Class D felony:

(1) Intentionally burns his own building under circum-
stances in which he should realize he is creating an unreason-
able risk of death or great bodily harm to another or serious
damage to another's property; or

(2) Intentionally burns a building of one who has con-
sented to the destruction thereof but does so under circum-
stances in which he should realize be is creating an unreason-
able risk of death or great bodily harm to another or serious
damage to a third person's property.

943.02 Arson of buildings, damage of property by explo-
sives. (1) Whoever does any of the following is guilty of a
Class B felony:

(a)By means of fire, intentionally damages any building of
another without his consent; or

(b) By means of fire, intentionally damages any building
with intent to defraud an insurer of that building; or

(c) By means of explosives, intentionally damages any
property of another without his consent.

Register, April, 1989, No. 400
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(2) In this section "building of another" means a building
in which a person other than the actor has a legal or equitable
interest which the actor has no right to defeat or impair, even
though the actor may also have a legal or equitable interest in
the building. Proof that the actor recovered or attempted to
recover on a policy of insurance by reason of the fire is
relevant but not essential to establish his intent to defraud the
insurer.

943.03 Arson of property other than building. Whoever, by
means of fire, intentionally damages any property (other than
a building) of another without the person's consent, if the
property is of the value of $100 or more, is guilty of a Class E
felony.

A14.103 Handling of burning material. The following is a reprint of ss,
941.10 and 943.05, Stats,:

941.10 Negligent handling of burning material. (1) Who-
ever handles burning material in a highly negligent manner is
guilty of a Class A misdemeanor.

(2) Burning material is handled in a highly negligent
manner if handled with criminal negligence under s. 939.25 or
under circumstances in which the person should realize that a
substantial and unreasonable risk of serious damage to
anther's property is created.

943.05 Placing of combustible materials an attempt.
Whoever places any combustible or explosive material or
device in or near any property with intent to set fire to or blow
up such property is guilty of an attempt to violate either s.
943.01, 943.012, 943.02, 943.03 or 943.04, depending on the
facts of the particular case.

A14,106 Incinerators. The following is a partial reprint of NPPA Stan-
dard 211 as it relates to incinerators.

Appliances, Industrial
(a) Low-Heat Industrial Appliance. An industrial

appliance such as a commercial cooking range, pressing
machine boiler at any pressure, bake oven, candy fur-
nace, stereotype furnace, drying and curing appliance,
and other process appliances in which materials are
heated or melted at temperatures (excluding flue-gas
temperatures) not exceeding 600°F (316°C). Appliances
otherwise classed as medium-heat appliances may be con-
sidered as low-heat appliances if not larger than 100 cu ft
(2.83 m3 ) in size excluding any burner equipment and
blower compartment.

Register, April, 1989, No. 400
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(b) Medium-Heat Industrial Appliance. An in-
dustrial appliance such as an annealing furnace (glass or
metal), charcoal furnace, galvanizing furnace, gas pro-
ducer, commercial or industrial incinerator, and steam
boiler operating at over 50 psig (315 kPa) pressure when
such appliance is larger than 100 cu ft (2.83 m 3 ) in size,
and other furnaces classified as medium-heat appliances
in accordance with nationally recognized good practice.
Appliances otherwise classed as medium-heat appliances
may be considered as low-heat appliances if not larger
than 100 cu ft (2.83 m 3) in size excluding any burner
equipment and blower compartment.

(c) High-Heat Industrial Appliance. An industrial
appliance such as billet and bloom furnace, blast fur-
nace, brass melter, cupola, glass furnace, open-hearth
furnace, and ceramic kiln, and vitreous enameling oven
(ferrous metals) when such appliances are larger than 100
cu ft (2.83 m3 ) in size, and other furnaces classified as
high-heat appliances in accordance with nationally rec-
ognized good practice.

Appliance, Residential-type Heating. Fuel-burning
and electric heating appliances, except high-pressure
steam boilers, for heating building spaces having a
volume of not more than 25,000 cu ft (708 m 3) and other
heat-producing appliances of the type mainly used in
residences, but which may be used in other buildings,
such as cooking stoves and ranges, , clothes dryers,
fireplace stoves, domestic incinerators, laundry stoves,
water heaters, and heat pumps.

1988 Edit-son

Chapter 8 Solid Fuel Burning Appliances

8-1 Definitions.
Fireplace Stove. A freestanding, chimney-

connected, solid fuel burning appliance designed to be
operated with the fire chamber either open or closed.

Room Heater, Solid Fuel. A chimney-connected,
solid fuel burning room heater designed to be operated
with the fire chamber closed.
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8-2 Appliances. Solid fuel burning appliances shall be
listed and installed in accordance with the terms of their
listing.
Exception: Unlisted appliances approved by the au-
thority hazing jurisdiction may be installed as specified in
this chapter. Such installations shall also be in accor-
dance with the manufacturer's installation instructions if
such instructions specify the use of increased protection
or greater clearances than specified an this chapter. This
exception shall not apply to mobile home installations.

8-3 Location of Appliances.
8-3.1 Every appliance shall be located with respect to
building construction and other equipment so as to per-
mit access to the appliance. Sufficient clearance shall be
maintained to permit cleaning of surfaces; thL- replace-
ment of air filters, blowers, motors, controls, and
chimney connectors; the lubrication and servicing of
moving parts; and the adjustment and servicing of
stokers, if provided.

8-3.2 Solid fuel burning appliances shall not be in-
stalled in confined spaces. The space or room shall be of
ample size to permit adaquate circulation of heated air.
Exception: Solid fuel burning appliances listed for in-
stallation in confined spaces such as alcoves shall be in-
stalled in accordance with the terms of the listing and the
manufacturer's instructions.

8-3.3 Solid fuel burning appliances shall not be in-
stalled in any location where gasoline or any other flam-
mable vapors or gases are likely to be present.

8-3.4 Solid fuel burning appliances shall not be in-
stalled in any residential garage.

8-4 Air for Combustion and Ventilation. Solid fuel
burning appliances shall be installed in a location in
which the facilities for ventilation permit satisfactory
combustion of fuel, proper chimney draft, and mainte-
nance of safe temperature under conditions of use. Ap-
pliances shall be so located as not to interfere with proper
circulation of air within the heated space. Where
buildings are so tight that normal infiltration does not
provide the necessary air, outside air shall be introduced.
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8-5 Chimney Connections and Usage.
8-5.1 All solid fuel burning appliances shall be con-
nected to chimneys in accordance with Chapter 5. The
chimney provided shall be in accordance with Table
1-2(a).

r

8-5.2 The clearance of chimney connectors to com-
bustible material shall be as specified in Table 5-5(a).

8-5.3 Connectors and chimneys for solid fuel burning
appliances shall be designed, located, and installed to
permit ready access for internal inspection and cleaning.

8-5.4 For residential-type solid fuel burning appliances,
the cross-sectional area of the flue shall not be less than
the cross-sectional area of the appliance flue collar. The
cross-sectional area of the flue shall not be more than
three times the cross-sectional area of the appliance flue
collar.

8-6 Mounting.
8-6.1 Mounting for Residential-type Appliances.
8-6.1.1 General Requirements.
8-6.1.1.1 Residential-type solid fuel burning appliances
that are tested and listed by a recognized testing
laboratory for installation on floors constructed of com-
bustible materials shall be placed on floors in accordance
with the requirements of the listing and the conditions of
approval. Such appliances that are not listed by a recog-
nized testing laboratory shall be provided with floor pro-
tection in accordance with the provisions of 8 . 6.1.2 or
8-6.1.3.

Exception: Residential-type solid fuel burning ap-
pliances are permitted to be placed without floor protec-
tion in any of the following manners:

(a) on concrete bases adequately supported on com-
pacted soil, crushed rock, or gravel;

(b) on concrete slabs or masonry arches that do not
have combustible materials attached to the underside;

(c) on approved assemblies constructed of only non-
combustible materials, and having afire resistance rating
of not less than 2 hrs, with floors constructed of noncom-
bustible material,

(d) on properly stabilized ground that can support the
load of the appliance.
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8-6.1.1.2 Any floor assembly, slab, or arch shall extend
not less than 18 in. (457 mm) beyond the appliance on all
sides.

8-6.1.1.3 In lieu of the requirements for floor protec.
tion specified herein, a floor protector listed by a recog-
nized testing laboratory and installed in accordance with
the installation instructions may be employed.

8-6.1.1.4 Concrete bases, concrete slabs, masonry
arches, and floor-ceiling assemblies and their supports
shall be designed and constructed to support the ap-
pliances.

8-6.2 Mounting for Low-Heat Industrial-type
Appliances.
8-6.2.1 Low-heat industrial-type solid fuel burning ap-
pliances that have been tested and listed by a recognized
testing laboratory for placement on floors constructed
with a combustible material shall be placed on floors in
accordance with the requirements of the listing and con-
ditions of approval. Such appliances that are not listed by
a recognized testing laboratory shall be provided with
floor protection in accordance with the provisions of
8 . 6.2.3 or 8-6.2.4.

Exception: Low-heat industrial-type solid fuel burning
appliances are permitted to be placed without floor pro-
tection in any of the following manners:

(I) on floors constructed of noncombustible materials
and having afire resistance rating of not less than 2 hrs.
This construction shall extend not less than 18 in, (457
mm) beyond the appliance on all sides;

(2) .on concrete bases adequately supported on com-
pacted soil, crushed rock, or gravel,

(3) on properly stabilized ground that can support the
load of the appliance.

8-6.2.2 Concrete bases, concrete slabs, and floors shall
be designed and constructed to support the appliances.

8-6.2.3 Law-heat industrial-type solid fuel burning ap-
pliances that are set on legs or pedestals that provide not
less than 18 in. (457 mm) of ventilated open space
beneath the firechamber or base of the appliance are per-
mitted to be placed on floors of combustible construction
provided the floor under the appliance is protected with
one course of hollow masonry units not less than 4 in.
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(102 mm) in thickness. The masonry units shall be laid
with ends unsealed and joints matched in such a way as to
provide free circulation of air through the core spaces of
the masonry. The top surface of the masonry shall he
covered with a steel plate not less than 3/l6 in. (4.8 mm) in
thickness. The floor protection shall extend not less than
18 in. (457 mm) beyond the appliance on all sides.

8-6.2.4 Low-heat industrial-type solid fuel burning ap-
pliances that are set on legs or pedestals that provide 6 to
18 in. (152 to 457 mm) of ventilated open space beneath
the firechamber or base of the appliance are permitted to
be placed on floors of combustible construction provided
the floor under the appliance is protected with two
courses of hollow masonry units, each not less than 4 in.
(102 mm) in thickness. The masonry units shall be laid
with ends unsealed and joints matched in such a way as to
provide a free circulation of air through the core spaces of
the masonry. The top surface of the masonry shall be
covered with a steel plate not less than 1/16 in. (4.8 mm) in
thickness. The floor protection shall extend not less than
18 in. (457 mm) beyond the appliance on all sides.

8-6.2.5 Low-heat industrial-type solid fuel burning ap-
pliances with legs or pedestals that provide less than 6 in.
(152 min) of ventilated open space beneath the
firechamber or base of the appliance shall not be placed
on floors of combustible construction.

8-6.3 Mounting for Medium-Heat Industrial-type
Appliances,
8-6.3.1 Medium-heat industrial-type solid fuel burning
appliances that have been tested and listed by a recog-
nized testing laboratory for placement on floors con-
structed with a combustible material shall be placed on
floors in accordance with the requirements of the listing
and conditions of approval. Such appliances that are not
listed by a recognized testing laboratory shall be provided
with floor protection in accordance with the provisions of
8-6.3.
Exception: Medium-heat industrial-type solid fuel
burning appliances are permitted to be placed without
floor protection in any of the following manners:

(1) on concrete bases adequately supported on com-
pacted soil, crushed rock, or gravel,
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(2) on floors constructed of noncombustible materials
and having afire resistance rating of not less than 2 hrs.
This construction shall extend not less than 3 ft (0.92 m)
beyond the appliance on all sides and 8 ft (2.45 m)
beyond the front or side where ashes ark removed;

(3) on properly stabilized ground that can support the
load of the appliance.

8-6.3.2 Concrete bases, concrete slabs, and floors shall
be designed and constructed to support the appliances.

8-6.3.3 Medium-heat industrial-type solid fuel burning
appliances that are set on legs or pedestals that provide
not less than 24 in. (610 mm) of ventilated open space
beneath the firechamber or base of the appliance are per-
mitted to be placed on floors of combustible construction
provided the floor under the appliance is protected with
one course of hollow masonry units not less than 4 in.
(102 mm) in thickness. The masonry units shall be laid
with ends unsealed and joints matched in such a way as to
provide a free circulation of air through the core spaces of
the masonry. The top surface of the masonry shall be
covered with a steel plate not less than 3l6 in. (4.8 mm) in
thickness. The floor protection shall extend not less than
3 ft (0.92 m) beyond the appliance on all sides and 8 ft
(2.45 m) beyond the front or side where ashes are
removed.

8-6.3.4 Medium-heat industrial-type solid fuel burning
appliances that are set on legs or pedestals that provide 18
to 24 in. (457 to 610 mm) of ventilated open space
beneath the firechamber or base of the appliance are per-
mitted to be placed on floors of combustible construction
provided the floor under the appliance is protected with
two courses of hollow masonry units, each not less than 4
in. (102 mm) in thickness. The masonry units shall be
laid with ends unsealed and joints matched in such a way
as to provide a free circulation of air through the core
spaces of the masonry. The top surface of the masonry
shall be covered with a steel plate not less than 3/6 in. (4.8
mm) in thickness. The floor protection shall extend not
less than 3 ft (0.92 m) beyond the appliance on all sides
and 8 ft (2.45 m) beyond the front or side where ashes are
removed.
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8-6.3.5 Medium-heat industrial-type solid fuel burning
appliances with legs or pedestals that provide less than 18
in. (457 mm) of ventilated open space beneath the
firechamber or base of the appliance shall not be placed
on floors of combustible construction.

8-6.4 Mounting of High-Heat Industrial-type
Appliances.
8-6.4.1 High-heat industrial-type solid fuel burning ap-
pliances shall be placed in one of the following manners:

(1) on concrete bases adequately supported on com-
pacted soil, crushed rock, or gravel;

(2) on floors constructed of noncombustible materials
and having a fire resistance rating of not less than 2 hrs.
This construction shall extend not less than 10 ft (3.1 m)
beyond the appliance on all sides and not less than 30 ft
(9.2 m) beyond the front or side where hot products are
removed;

(3) on properly stabilized ground that can support the
load of the appliance.

8-6.4.2 Concrete bases and floors shall be designed and
constructed to support the appliances.

8-6.4.3 High-heat industrial-type solid fuel burning ap-
pliances shall not be placed on floors of combustible
construction.

8-7 Clearances.
8-7.1 Solid fuel burning appliances shall be installed so
that their use will not create a hazard to person or prop-
erty. The clearance shall be not less than specified in
Table 8.7(a).
Exception No. I: Appliances listed for installation with
clearances less than specified in Table 8-7(a) may be in-
stalled in accordance with the terms of their listing and
the manufacturer's instructions.

Exception No, 2: Heating furnaces and boilers and
water heaters specifically listed for installation in spaces
such as alcoves may be so installed in accordance with the
terms of their listing provided the specified clearance is
maintained regardless of whether the enclosure is of com-
bustible or rioncombtutible material.

Register, April, 1989, No. 400



64	 WISCONSIN ADMINISTRATIVE CODE
Appendix

Table 8-7(a)
Standard Clearances for Solid Fuel Burning Appliances

For Reduced Clearances, see Table 8-7(b).
These clearances apply to appliances installed in rooms which are

large in comparison with the size of the appliances.

Above "Fop of
Casing or

Appliance.
Above Top

and Sides of
Furnace
Plenum	 From	 From From

Kind of Appliance	 or Bonnet	 Front	 Back' Sides'
in./mm	 in./mm	 in./mm in./mm

Residential Appliances	 6/152	 48/1219	 6/152 2 6/1522
Steam Boilers — 15 psi
Water Boilers — 250°F max.
Water Boilers — 200°F max.
All Water Walled oriackcted.

Furnaces
Gravity

and Forced Air'	 18/457	 48/1219	 18/457 18/457

Room Heaters,
Fireplace Stoves,
Combinations	 36/914	 36/914	 36/914 36/914

Firing Opp.
Ranges	 Side Side

Lined Firechamber	 30/762'	 36/914	 24/610 18/457
Unlined Firechamber	 30/762 1 	36/914	 36/914 18/457

'To combustible material or metal cabinets. If the underside of such
combustible material or metal cabinet is protected with sheet metal of not
less than (0.024 in.)(0.610 mm) 24 gage spaced out in 1 in. (25.4 mm), the
distance may be reduced to not less than 24 in. (610 mm).

8-7.2 Clearances from Solid Fuel Burning Appliances.
8-7.2,1 Clearances from listed and unlisted solid fuel
burning appliances to combustible material may be re-
duced if the combustible material is protected as de-
scribed in Table 8 . 7(b) and in Figures 8 .7(a) to 8-7(d).
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8-7.2.2 Clearances from solid fuel burning appliances
to combustible material may be reduced if the combusti-
ble material is protected by an engineered protection
system acceptable to the authority having jurisdiction.
Engineered systems installed for the protection of com-
bustible material shall reduce the temperature of such
materials to 90°F (50°C) rise above ambient. System
design shall be based upon applicable heat transfer prin-
ciples taking into account the geometry of the system, the
heat loss characteristics of the structure behind the com-
bustible material, and possible abnormal operating con-
ditions of the heat-producing sources.

8-7.2.3 Clearances from solid fuel burning appliances
to combustible material may be reduced by the use of
materials or products listed for protection purposes.

8-7.2.4.1 Adequate air circulation may be provided by
leaving all edges of the wall protector open with at least a
1-in. (25.4-mm) air gap.

8-7.2.4.2 If the wall protector is mounted on a single
flat wall away from corners, adequate air circulation may
be provided by leaving only the bottom and top edges or
only the side and top edges open with at least a 1-in.
(25.4-mm) air gap.

8-7.2.4.3 Wall protectors that cover two walls in a cor-
ner shall be open at the bottom and top edges with at
least a 1-in. (25.4-mm) air gap.

8-7.2.5 All clearances shall be measured from the outer
surface of the combustible material to the nearest point
on the surface of the solid fuel burning appliance,
disregarding any intervening protection applied to the
combustible material.
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Table 8-7(b)	 Reduction of Appliance Clearance with Specified Pores of Protection' x•'•'•s•`•'•`•'•'°
n

Clearance reduction system applied to When the required clearance with no
9	 and covering all combustible surfaces protection is 36 in.. the clearances below

within the distance speci fied as re-	 Maximum allowable reduction in are the minimum allowable clearance.
"	 quired clearance with no protection	 clearance (percent) For other required clearances with no

(see Section 6 .7.1), protection, calculate minimum allowable
n clearance from maximum allowable
z0 reduction.9.1 0

o	 As Wall Protector	 As Ceiling Protector As Wall Protector	 As Ceiling Protector
c (in./mm1	 tin3mm)

(a)	 314 in. (90 mm)
chick mason ry wall without	 33%	 — 24/610	 —
vencilated air space.

(b)	 ^6 in. (13 mm)
thick noncombustible	 50%	 33% 18/457	 24/610

rn
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Oz
z
a
d

z
y

y
C
L^

O
d
k-7

insulation board over 1 in.
(25 mm) giass Fiber or
mineral wool baits without
ventilated air space,

(c) 0-024 in./0.61 mm

(24 gage) sheet metal over
1 in, (25 mm) glass fiber or
mineral wool baits rcin-
forced with wire, or
ec)uivalent, on rear face
with ventilated air space

(d) 3 ^j in. (90 mm)
thick masonry wall with
ventilated air space

(e) 0.024 in./0.61 mm
(24 gage) sheet metal with
ventilaced air space.

(1) ^j in. (13 mm) thick
noncombustible insulation
board with ventilated air
space.

66%	 50%	 12/305	 18/457

66%	 —	 ?2/305	 —

66%	 50%,	 12/305	 18/457

66%	 50%	 12/305	 I8/457
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(g) 0.024 in./0.61 mm

(24 gage) sheet metal with 	 66%	 50%O	 12/805	 18/457
ventilated air space over
0.024 in./0.61 nun (24
gage) sheet metal with ven-

tilated air spate.
(h) I in. (25 mm) glass

fiber or mineral wool bate	 66%	 50%u	 12/305	 181457
sandwiched between two
sheets 0.024 in./0,61 mm
(24 gage) sheet metal with
ventilated air space.

[Spacers and des shall be of noncombustible material. No spacers or ties sha ll be used directly behind appliance or conductor.
'With all clearance reduc tion systems using a ventilated air space, adequate air circulation shall be provided as described in

8-7.2.4. There shall be at least l in- (25 mm) between the clearance reduc tion system and combustible walls and ceilings for
clearance reduction systems using a ventilated air space.

'Mineral wool batts (blanket or board) shall have a minimum density of 8 l per ft' (128.7 kg/m3) and have a minimum melting
point of 1500 OF (816 0C).

-insulation material used as part of clearance redu ction system shall have a thermal conductivity of I.0 (Btu-in.)/(sq ft-hr-OF)
or less. Insulation board sha ll be formed of noncombustible material.

'If a single wall connector passes through a masonry wall used as a wall shield, there shall be at least ih in. (1S mrr) of open,
ventilated air space between the connector and the masonry.

'There shall be at least I in. (25 mm) between the appliance and the protector. In no case shall the clearance between the ap-
pliance and the wall surface be reduced below that allowed in the table.

'Clearances in front of the loading door and/or ash removal door of the appliance shall not be reduced from those in Section
8-6.

"All clearances and thicknesses are minimums: larger clearances and thicknesses are acceptable. Clearances are not to be less
than 12 in. (305 mm) from appliances.

'To calculate the minimum allowable clearance, the following formula may be used: Cp = C,,,, x 0 — R/100). C r,, is the
minimum allowable clearance. C. is the required clearance with no protec tion, and R is the maximum allowable reduction in
clearance.

"Refer to Figures 8-7(f) and 8-7(g) for other reduced clearances using mate rials (a) through (h).
I_

8-7.2.4 For clearance reduction systems using an air
space between the combustible wail and the wall protec-
tor, adequate air circulation shall be provided by one of
the following methods as shown in Figure 8-7(e).

Materials and products listed for the purpose of reducing
clearance to combustibles shall be insta lled in accordance
with the conditions of the listing and the manufacturer's
instructions.
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5-7.2.6 All clearances provided between solid fuel
burning appliances and combustible materials sha ll be
large enough to maintain sufficient clearances between
chimney connectors and combustible material as re-
quired in Section 5-5.
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8-8 Accessories. Factory-built accessories for solid fuel
burning appliances such as heat exchangers, stove mats,
floor pads, and protection shields shall be listed and shall
be installed in accordance with the terms of their listing.
Exception: Unlisted accessories that are acceptable to
the authority having jurisdiction may be installed in ac-
cordance with the approval and the manufacturer's in-
stallation instruction,
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A14.110 (2) (b) Storage areas -automatic fire sprinkler system protection.
The following is a reprint of s. 4-2.5.1 of the NFPA Standard:

4-2.5 Clear Space Below Sprinklers,

4-2.5.1 A minimum of 18 inches (457 mm) clearance shall be main-
tained between top of storage and ceiling sprinkler deflectors. For in-rack
sprinklers, the clear space shall be in accordance with NFPA 2310, Rack
Storage of Materials.

A14.110 (2) (c) Clearances to electrical equipment. The following is a
reprint of s. 110-16 of the National Electrical Code:

110-16. WORKING SPACE ABOUT ELECTRIC EQUIPMENT (600 VOLTS,
NOMINAL, OR LESS). Sufficient access and working space shall be provided
and maintained about all electric equipment to permit ready and safe
operation and maintenance of such equipment.

(a) Working clearances. Except as elsewhere required or permitted in
this Code, the dimension of the working space in the direction of access to
live parts operating at 600 volts, nominal, or less and likely to require
examination, adjustment, servicing, or maintenance while energized
shall not be less than indicated in Table 110-16 (a). Distances shall be
measured from the live parts if such are exposed or from the enclosure
front or opening if such are enclosed. Concrete, brick, or the walls shall
be considered as grounded.

In addition to the dimension shown in Table 110-16 (a), the work
space shall not be less than 30 inches (762 mm) wide in front of the elec-
tric equipment. In all cases the work space shall permit at least a 90-
degree opening of equipment doors or hinged panels.

TABLE 110-16 (a) WORKING CLEARANCES

	

voltage to	 Alinimum Clear Distance (feet)
Ground, Nominal 	 Condition:	 1	 2	 3

	

0-150	 3	 3	 3

	

151-600	 3	 3 1/2	 4
For Si units: one inch = 25.4 millimeters, one foot = 0.3048 meter.

Where the "Conditions" are as follows:

1. Exposed live parts on one side and no live or grounded parts on the
other side of the working space, or exposed live parts on both sides effec-
tively guarded by suitable wood or other insulating materials. Insulated
wire or insulated busbars operating at not over 300 volts shall not be
considered live parts,

2, Exposed live parts on one side and grounded parts on the other side.

3. Exposed live parts on both sides of the work space (not guarded as
provided in Condition 1) with the operator between.

Exception No. 1: Working space shall not be required in back of assem-
blies such as dead-front switchboards, or motor control centers where
there are no renewable or adjustable parts such as fuses or switches on
the back and where all connections are accessible from locations other
than the back.

Exception No. 2: By special permission smaller spaces may be permit-
ted (1) where it is judged that the particular arrangement of the installa-
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tion will provide adequate accessibility, or (2) where all uninsulated
parts are at a voltage no greater than 30 volts RMS or 42V de.

(b) Clear Spaces. Working space required by this section shall not be
used for storage. When normally enclosed live parts are exposed for in-
spection or servicing, the working space, if in a passageway or general
open space, shall be suitably guarded.

(c) Access and Entrance to Working Space. At least one entrance of
sufficient area shall be provided to give access to the working space about
electrical equipment. For switchboards and control panels rated 1200
amperes or more and over 6 feet (1.83 m) wide, there shall be one en-
trance not less than 24 inches (610 mm) wide and 6-1/2 feet (1.98 m) high
at each end.

Exception No. 1: Where the switchboards and panelboards location
permits a continuous and unobstructed way of exit travel.

Exception No. 2: Where the work space required by Section 110-16 (a)
is doubled only one entrance to the working space is required. Working
space with one entrance provided shall be so located that the edge of the
entrance nearest the switchboards and panelboards is the minimum clear
distance given in Table 110-16 (a) away from such equipment.

(d) Front Working Space. In all cases where there are live parts nor-
mally exposed on the front of switchboards or motor control centers, the
working space in front of such equipment shall not be less than 3 feet
(914 mm).

(e) Illumination. Illumination shall be provided for all working spaces
about service equipment, switchboards, panelboards, or motor control
centers installed indoors.

Exception; Service equipment or panelboards, in dwelling units, that
do not exceed 200 amperes.

(f) Headroom. The minimum headroom of working spaces about ser-
vice equipment, switchboards, panelboards, or motor control centers
shall be 6-1/4 feet (1.91 m).

Exception: Service equipment or panelboards, in dwelling units, that
do not exceed 200 amperes.

(FPN); For higher voltages, see Article 710.

(FPN): As used in this section, a motor control center is an assembly of
one or more enclosed sections having a common power bus and princi-
pally containing motor control units.
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A14.110 (3) (a) 4. `Outside storage'. The following diagram illustrates a
typical sample llayout of piles and driveways that satisfies the require-
ment.
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A14.114 Prohibition of smokin#. The following is a reprint of Ch, ILHR
4 - Signs for Smoking Areas, which includes a reprint of s. 101.125, Stats:
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Chapter ILHR 4

SIGNS FOR SMOKING AREAS

ILHR 4.01 Purpose	 ILHR 4.03 Petition for variance
ILHR 4.02 Signs	 ILHR 4.04 Penalties

ILHR 4.01 Purpose. Pursuant to S. 101.123 (6), Stats., the purpose of
this chapter is to specify uniform dimensions and other characteristics of
signs used to designate smoking areas.

Note: See Appendix for a reprint of s. 101.123, Stats.

History: Cr. Register, September, 1984, No. 346, eff. 10-1-84.

ILHR 4.02 Signs. (1) WORDING. The signs used to designate smoking
Areas shall contain the words "Smoking Allowed" or "Smoking Permit-
ted".

(2) CHARACTER SPECIFICATIONS. The letters shall be at least % inch in
height and shall have a width:height ratio between 3:5 and 1:1 and a
stroke-width: height ratio between 1:4 and 1:10.

Note: See Appendix for further explanatory information.

(3)INTERNATIONAL SYMBOL. Signs shall include the international sym-
bol for smoking allowed. The symbol shall be at least 2'h inches in each
dimension.

Note: See Appendix for further explanatory information.

(4)CHARACTERS CONTRAST AND BACKGROUND. The signs shall have ei-
ther light characters on a dark background or dark characters on a light
background.

Note: Research has indicated that yellow on black, white on black and white on green pro-
vide the most easily visible color contrasts.

(5) AmXING. Signs shall be securely affixed and, where posted out-
doors, shall be weather-resistant.

(6) STATUTORY CITATION. Signs may include, in letters of any size, the
words "In accordance with section 101.123, Wisconsin Statutes".

Note: See Appendix for an example of a sign which meets these requirements.

(7) OTHER SIGNS. in addition to the signs required under s. 101.123 (4)
(b), Stats., individual signs may be placed on tables and desks to desig-
nate "smoking allowed" or "smoking permitted" areas. The signs may
be proportionate reductions of the signs specified in subs. (1) to (6).

History: Cr. Register, September, 1984, No. 346, eft. 10-1-84.

ILHR 4.03 Petition for variance. (1) PROCEDURE. The department of
industry, labor and human relations shall consider and may grant a vari-
ance to s. ILHR 4.02 upon receipt of a completed petition for variance
form from the owner, provided an equivalency is established in the peti-
tion for variance which meets the intent of the rule being petitioned. The
department may impose specific conditions in granting a variance to pro-
mote the protection of the health, safety and welfare of the employes or
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the public. Violation of those conditions under which the variance is
granted shall constitute a violation of this chapter. The cost for process-
ing petitions for variance shall be $60.

Note 1: Copies of the petition for variance (form S13-8) are available at no charge from the
Division of Safety and Buildings, P.O. Box 7969, Madison, Wisconsin 63707.

Note 2: Section 101.02 (6), Stats., outlines the procedure for submitting petitions to the
department and the department procedures for hearing petitions.

(2) PETITION PROCESSING TIME. The department of industry, labor and
human relations shall review and make a determination on a petition for
variance within 16 business days of receipt of all information necessary
to complete the review.

History-, Cr. Register, September, 1984, No. 346, eff. 10-1-84.

ILHR 4.04 Penalties. After April 1, 1986, any person who wilfully fails
to comply with the rules of this chapter shall forfeit not more than $26.

History, Cr. Register, September, 1984, No. 346, eff. 10-1-84.
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APPENDIX

The material contained in the Appendix is for clarification purposes
only. The material is numbered to correspond to the number of the rule
as it appears in the text of the code.

A 4.01 PuRFosE. The following is a reprint of 1983 Wisconsin Act 211
which created s. 101.123, Stats.:

s'fATE OF WISCONSIN

Dateofenactment:Apri.l 18, 1984

1983 Senate Bill 80 	 ]late of pubtication •: April 25, 1984

1953 Wisconsin Act 211

AN ACC to rreute 101.123 of the statutes, relating to regulating smoking in public conveyances and
specified places, granting rule-making authority and providing a penalty.

The people of she state of Wisconsin, represented in scuaie and rresrrnhlt', do enact as follans:

SECTION 1. 101.123 of the statutes is created to read:
101.123 Clean Indoor air. (1) Durwtrto*s, In this section:
(a) "Educational facility" means any building used principally for educational purposes in which a

school is located or a course of instruction or training program is offered that has been approved or
licensed by a state agency or board.

(b) "Inpatient health care facility" has the meaning provided under s. 140.86 (l), except that it does
include community-based reside itial facilities as defined under s. 50.01 (1).

(c) "Office" means any area that serres as a place of work at which the principal activities consist of
professional, clerical or administrative services.

(d) "Person in charge" means the person who ultimately controls. governs or directs the activities
aboard a public conveyance or within a place where smoking is regulated under this section, regardless
of the person's status as owner or lessee.

(e) "Public conveyance" means mass transit vehicles as defined by s. 340.01 (28q) and school busses
as defined by s. 340.01 (56).

(Q "Restaurant" means an establishment defined in s. 50.59 (3) with a seating capacity of more than
50 persons.

(g) "Retail establishment" means any store or shop in which retail sales is the principal business
conducted, except a tavern operating under a "Class H" intoxicating liquor license or Class "Q"
fermented malt beverages license, and except bowling alleys.

(h) "Smoking" means carrying a lighted cigar, cigarette, pipe or any other lighted smoking
equipment.

(2) REGULATION OF sstoraNU. (a) Except as provided in sub. (3), no person may smoke in the
following places:

I. Public conveyances-
2. Educational facilities.
3. Inpatient health care facilities.
4. Indoor movie theaters.
5. Offices,
6. Passenger elevators.
7. Restaurants.
8. Retail establishments.
9. Public waiting rooms.
10. Any enclosed, indoor area of a slate, county, city, village or town building.
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-2- 	 1933 Senate Rill 80

(b) The prohibition in par. (a) applies only to enclosed, indoor areas.
(c) This section does not limit the authority of any county. city, village or town to enact ordinances

or of any school district to adopt policies that, complying with the purpose of this section, protect the
health and comfort of the public.

(3) EXCEPTIONS. The regulation of smoking in sub. (2) does not apply to the following places:
(a) Areas designated smoking areas under sub. (4).
(b) Offices occupied exclusively by smokers.
(c) Entire rooms or halls used for private functions, if the arrangements for the function are under

the control of the sponsor of the function.
(d) Restaurants holding a "Class R" intoxicating liquor or Class "R" fermented malt beveragc

license if the sale of intoxicating liquors or fermented malt beverages or both accounts for more than
50% of the restaurant's receipts.

(e) Offices that are privately owned and occupied.
(f) Any area of a facility used principally to manufacture or assemble goods, products or

merchandise for sale.
(g) Prisons, secured correctional facilities, secure detention facilities, jails and lockup facilities.

(4) DESIGNATION OF SMOKING AREAS. (a) A person in charge or his or her agent may designate
smoking areas in the places where smoking is regulated under sub. (2) unless a fire marshal, law,
ordinance or resolution prohibits smoking. Entire rooms and buildings may be designated smoking
areas.

(b) If an entire room is designated a smoking area, the person in charge or his or her agent shall post
notice of the designation conspicuously on or near all entrances to the room normally used by the
public. If an entire building is designated a smoking area, notice of the designation shall be posted on
or near all entrances to the building normally used by the public, but posting notice of the designation
on or near entrances to rooms within the building is not required.

(c) The person in charge or his or her agent shall utilize, if possible, existing physical barriers and
ventilation systems when designating smoking areas. This paragraph requires no new construction of
physical barriers or ventilation systems in any building.

(d) This section requires the posting of signs only in areas where smoking is permitted.
(5) RrsPONSMUTtEs. The person in charge or his or her agent shall:

(a) Post signs identifying designated smoking areas; and
(b) Arrange seating to accommodate nonsmokers if smoking areas are adjacent to nonsmoking

areas.
(6) UNIFORM SIGNS. The department shall, by rule, specify uniform dimensions and other

characteristics of signs used to designate smoking areas. These rules may not require the use of signs
that are more expensive than is necessary to accomplish their purpose.

(7) SIGNS FOR STATE AGENCIES. The department shall arrange with the department of administration
to have the signs prepared and made available to state agencies for use in state facilities.

(8) PENALTIFs. (a) On and after the first day of the 12th month commencing after the effective date
of this section (1983), any person in charge or his or her agent who wilfully fails to comply with sub. (5)
shall forfeit not more than 525.

(b) Sections 101.02 (13) (a) and 939.61 (1) do not apply to this section.
(c) A violation of this section does not constitute negligence as a matter of law.

(9) IN]UNCTIGN. After July 1, 1985, state or local officials or any affected party may institute an
action in any court with jurisdiction to enjoin repeated violations of this section.
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A 4.02 The following is a SAMPLE sign which conforms to the specifi-
cations outlined in this section;

IL

SECTION 901.123(4), WIS. STATS.
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A 4.02 (2) The fallowing diagram illustrates character ratio require-
ments.

Width:Height Ratio

Stroke-Width:Height Ratio
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A 4.02 (3) The following diagram illustrates the international symbol
for smoking allowed.

Th" min.

I
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A14.115 Matches. The following is a reprint of s. 167.07, Stats.:

167.07 Manufacture, storage and distribution of matches.
(1) No person, association or corporation shall manufacture,
store, offer for sale, sell, or otherwise dispose of or distribute
white phosphorus, single-dipped, strike-anywhere matches of
the type popularly known as "parlor matches;" nor manufac-
ture, store, sell, offer for sale, or otherwise dispose of or
distribute white phosphorus, double-dipped, strike-anywhere
matches, or other type of double-dipped matches, unless the
bulb or first dip of such match is composed of a so-called
safety or inert composition, nonignitible on an abrasive
surface; nor manufacture, store, sell or offer for sale, or
otherwise dispose of or distribute thatches which, when
packed in a carton of five hundred approximate capacity and
placed in in oven maintained at a constant temperature of
two hundred degrees F., will ignite in eight hours; 'nor
manufacture, store, offer for sale, sell or otherwise dispose of
or distribute Blazer, or so-called wind thatches, whether of
the so-called safety or strike-anywhere type.

(2) No person, association or corporation shall offer for
sale, sell or otherwise dispose of or distribute any matches,
unless the package or container in which such thatches are
packed bears plainly marked on the outside thereof the name
of the manufacturer and the brand or trademark tinder which
such matches are sold, disposed of or distributed; nor shall
more than one case of each brand of matches of any type or
manufacture be opened at any one time in the retail store
where matches are sold or otherwise disposed of, nor shall
loose boxes or paper-wrapped packages of matches be kept
on shelves or stored in such retail stores at a height exceeding
five feet from the floor; all matches, when stored in ware-
houses, excepting manufacturers' warehouses at place of
manufacture, when such warehouses contain automatic
sprinkler equipment, must be kept only in properly secured
cases, and not piled to a height exceeding ten feet from the
floor; nor be stored within a horizontal distance of ten feet
from any boiler, furnace, stove or other like heating appara-
tus, nor within a horizontal distance of twenty-five feet from
any explosive material kept or stored on the same floor; all
matches shall be packed in boxes or suitable packages,
containing not more than seven hundred matches in any one 	 {
box or package; provided, however, that when more than
three hundred matches are packed in any one box or package,
the said thatches shall be arranged in two nearly equal
portions, the heads of the matches in the two portions shall be
placed in opposite directions, and all boxes containing three
hundred and fifty or more matches shall have placed over the
matches a center holding or protecting strip, made of
chipboard, not less than one and one-quarter inches wide;

Register, April, 1989, No. 400



INDUSTRY, LABOR, AND HUMAN RELATIONS 	 81
Appendix

said strip shall be flanged down to hold (lie matches in
position when the box is nested into the shuck or withdrawn
from it.

(3) All thatch boxes or packages shall be packed in strong
shipping containers or cases; maximum number of thatch
boxes or packages contai tied in any one shipping container or
case, shall not exceed the following number:

Nominal Number of
Number of Boxes Matches per Box

One-half gross .............................................................700
Onegross .....................................................................500
Twogross ....................................................................400
Threegross ..................................................................300
Fivegross ....................................................................200
Twelvegross ................................................................100
Twentygross ..............................over fifty and under 100
Twenty-five gross ............................................... under 50
(4) No shipping container or case constructed of fiber

board, corrugated fiber board, or wood, nailed or wirebound,
shall exceed a weight, including its contents, of 75 pounds;
and no lock-cornered wooden case containing matches shall
have a weight, including its contents, exceeding 85 pounds;
nor shall any other article or commodity be packed with
matches in any such container or case; and all such containers
and cases in which matches are packed shall have plainly
marked on the outside of the container or case the words
"Strike-Anywhere Matches" or "Strike-on-the-Box
Matches".

(5) Any person, association or corporation violating this
section shall be fined for the first offense not less than $5 nor
more than $25, and for each subsequent violation not less
than $25.
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A14.117 (1) (d) Dilapidated or vacant buildings. The following is a re-
print of s. 66.05, Stats.

66.05 Razing buildings; excavations. (1) (a) Thegoverning
body or the inspector of buildings or other designated officer
in every municipality, except in towns situated in a county of
less than 15,000 population upon complaint of a majority of
the members of the town board the circuit court, may order
the owner of premises upon which is located any building or
part thereof within such municipality, which in its judgment
is so old, dilapidated or has become so out of repair as to be
dangerous, unsafe, insanitary or otherwise unfit for human
habitation, occupancy or use, and so that it would be
unreasonable to repair the same, to raze and remove such
building or part thereof, or if it can be made safe by repairs to
repair and make safe and sanitary or to raze and remove at
the owner's option; or where there has been a cessation of
normal construction of any building or structure for a period
of more than 2 years, to raze and remove such building or
part thereof. The order shall specify a time in which the
owner shall comply therewith and specify repairs, if any. It
shall be served on the owner of record or his agent where an
agent is in charge of the building and upon the holder of any
encumbrance of record in the manner provided for service of
a summons in the circuit court. If the owner or a holder of an
encumbrance of record cannot be found the order may be
served by posting it on the main entrance of the building and
by publishing as a class 3 notice, under ch. 985, before the
time limited in the order commences to run.

(b) Whenever a municipal governing body, inspector of
buildings or designated officer determines that the cost of
suchrepairs would exceed 50 per cent of the assessed value of
such building divided by the ratio of the assessed value to the
recommended value as last published by the department of
revenue for the municipality within which such building is
located, such repairs shall be presumed unreasonable and it
shall be presumed for the purposes of this section that such
building is a public nuisance.

(c) Acts of municipal authorities under this section shall
not increase the liability of an insurer.

(2) (a) If the owner fails or refuses to comply within the
time prescribed, the inspector of buildings or other desig-
nated officer shall cause such building or part thereof to be
razed and removed either through any available public
agency or by contract or arrangement with private persons,
or closed if unfit for human habitation, occupancy or use.
The cost of such razing and removal or closing shall be
charged against the real estate upon which such building is
located and shall he a lien upon such real estate, and shall be
assessed and collected as a special tax. When any building
has been ordered razed and removed the governing body or
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other designated officer under said contract or arrangement
aforesaid may sell the salvage and valuable materials at the
highest price obtainable. The net proceeds of such sale, after
deducting the expenses of such razing and removal, shall be
promptly remitted to the circuit court with a report of such
sale or transaction, including the items of expense and the
amounts deducted, for the use of the person who may be
entitled thereto, subject to the order of the court. If there
remains no surplus to be turned over to the court, the report
shall so state. If the building or part thereof is insanitary and
unfit for human habitation, occupancy or use, and is not in
danger of structural collapse the building inspector shall post
a placard on the premises containing the following words:
"This Building Cannot Be Used for Human Habitation,
Occupancy or Use". And it is the .duty of the building
inspector or other designated officer to prohibit the use of the
building for human habitation, occupancy or use until the
necessary repairs have been made.

(b) Any municipality, inspector of buildings or designated
officer may, in his, her or its official capacity, commence and
prosecute an action in circuit court for all of the court
requiring the owner to comply with an order to raze or
remove any building or part thereof issued tinder this section
if the owner fails or refuses to do so within t11e time prescribed
in the order, or for an order of the court requiring any person
occupying a building whose occupancy has been prohibited
under this section to vacate the premises, or any combination
of the court orders. Hearing on such actions shall be given
preference. Costs shall he in the discretion of the court.

(c) Any person who rents, leases or occupies a building
which has been condemned for human habitation, occupancy
or use shall be fined not less than $5 nor more than $50 or
imprisoned not more than 30 days for each week of such
violation, or both.

(3) Anyone affected by any such order shall within the time
provided by s. 893.76 apply to the circuit court for an order
restraining the inspector of buildings or other designated
officer from razing and removing the building or part thereof
or forever be barred. The hearing shall be field within 20 days
and shall be given preference. The court shall determine
whether the order of the inspector of buildings is reasonable,
and if found reasonable the court shall dissolve the re-
straining order, and if found not reasonable the court shall
continue the restraining order or modify it as Tile circum-
stances require. Costs shall be in the discretion of the court.
I€ the court rinds that the order o€the inspector of buildings is
unreasonable, the inspector of buildings or other designated
officer shall issue no other order under this section in regard
to the same building or part thereof until its condition is
substantially changed. The remedies provided in this subsec-
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tion are exclusive remedies and anyone affected by such an
order of the inspector shall not be entitled to recover any
damages for the razing and removal of any such building.

(4) "Building" as used in this section includes any building
or structure.

(5) If any building ordered razed or made safe and sanitary
by repairs contains personal property or fixtures which will
unreasonably interfere with the razing or repair of such
building or if the razing of the building makes necessary the
removal, sale or destruction of such personal property or
fixtures the inspector of buildings or other designated officer
may order in writing the removal of such personal property
or fixtures by a certain date. Such order shall be served as
provided in sub. (1). If the personal property or fixtures or
both are not removed by the time specified the inspector may
store the same, or may sell it, or if it has no appreciable value
he may destroy the same. In case the property is stored the
amount paid for storage shall be a lien against such property
and against the real estate and shall be assessed and collected
as a special tax against the real estate if the real estate is
owned by the owner of the personal property and fixtures. If
the property is stored the owner thereof, if known, shall be
notified of the place of its storage and if it be not claimed by
the owner it may be sold at the expiration of 6 months after it
has been stored. In case of sale the handling of the sale and
the distribution of the net proceeds after deducting the cost of
storage and any other costs shall be handled as specified in
sub. (2) and a report made to the circuit court as therein
specified. Anyone affected by any order made under this
subsection may appeal as provided in sub. (3).

(5m) This section shall not limit powers otherwise granted
to municipalities by other laws of this state.

(6) In any town, city or village in any county having a
population of 500,000 or more no excavation for building
purposes, whether or not completed, shall be left open for
more than 6 months without proceeding with the erection of a
building thereon. In the event any such excavation remains
open for more than 6 months, the inspector of buildings or
other designated officer in such town, village or city shall
order that the erection of a building on the excavation begin
forthwith or in the alternative that the excavation be filled to
grade. The order shall be served upon the owner of the land
or his agent and upon the holder of any encumbrance of
record as provided in sub. (1). If the owner of the land fails to
comply with the order within 15 days after service thereof
upon him, the inspector of buildings or other designated
officer shall cause the excavation to be filled to grade and the
cost shall be charged against the real estate as provided in
sub. (2). Subsection (3) shall also apply to orders issued
under this subsection. This shall not be construed to impair
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the authority of any city or village to enact ordinances in this
Field.

(7)The action provided in sub. (1) for razing or removing a
building on premises in a town situated in a county of less
than 15,400 population shall be commenced in accordance
with s. 841.02. The authenticated copy of the summons and
the complaint shall be served upon the owner and occupant
of and any holder of an encumbrance of record against the
premises. Procedure shall be the same in all respects as the
procedure in other civil actions so far as applicable. Subsec-
tion (3) shall not apply to such actions except the court may,
upon a showing of hardship or other good cause, restrain for
reasonable periods of time the razing or removal of a building
or part thereof and the removal, sale or destruction of any
personal property or fixtures therein. Costs shall be in the
discretion of the court except as to persons found by the court
to be acting maliciously in or about the commencement or
prosecution of such action.

(8) (a) In this subsection "building" means a building,
dwelling or structure.

(ant) Whenever an owner of any building in any city or
village permits the same, either as a result of vandalism or for
any other reason, to deteriorate or become dilapidated or
blighted to the extent where windows, doors or other open-
ings or plumbing or heating fixtures or facilities or appurte-
nances of such building are either deteriorated, damaged,
destroyed or removed so that such building offends the
aesthetic character of the immediate neighborhood or pro-
duces blight or deterioration by reason of such condition, the
building inspector or other designated officer of such city or
village shall issue a written notice respecting the existence of
such defect; such written notice shall be served on the owner
of such building as set forth in sub. (1) (a) and shall direct the
owner of such building to promptly remedy the defect within
30 days following the service of such notice.

(b) 1. If an owner fails to remedy or improve the defect in
accordance with the written notice furnished by the building
inspector or other designated officer under par. (am) within
the 30-day period specified in the written notice, the building
inspector or other designated officer shall apply to the circuit
court of the county in which the building is located for an
order determining that the building constitutes a public
nuisance. As a part of the application for such order from the
circuit court the building inspector or other designated officer
shall file a verified petition which recites the giving of such
written notice, the defect or defects in such building, the
owner's failure to comply with the notice and such other
pertinent facts as may be related thereto. A copy of the
petition shall be served upon the owner of record or the
owner's agent if an agent is in charge of the building and upon
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the holder of any encumbrance of record under sub. (1) (a)
and the owner shall have 20 days following service upon the
owner in which to reply to such petition. Upon application
by the building inspector or other designated officer the
circuit court shall set promptly the petition for hearing.
Testimony shall be taken by the circuit court with respect to
the allegations of the petition and denials contained in the
verified answer. If the circuit court after hearing the evidence
with respect to the petition and the answer determines that
the building constitutes a public nuisance, the court shall
issue promptly an order directing the owner of the building to
remedy the defect and to make such repairs and alterations as
may be required. The court shall set a reasonable period of
time in which the defect shall be remedied and the repairs or
alterations completed. A copy of the order shall be served
upon the owner as provided in sub. (1) (a). The order of the
circuit court shall state in the alternative that if the order of
the court is not complied with within the time fixed by the
court, the court will appoint a receiver or authorize the
building inspector or other designated officer to proceed to
raze the building under par. (bg).

2. In an action under this subsection, the circuit court
before which the action is commenced shall exercise jurisdic-
tion in rem or quasi rem over the property which is the subject
of the action. The owner of record of the property, if known,
and all other persons of record holding or claiming any
interest in the property shall be made parties defendant and
service of process may be had upon them.

3. It shall not be a defense to an action under this
subsection that the owner of record of the property is a
different person, partnership or corporate entity than the
owner of record of the property on the date the action was
commenced or thereafter if a Hs pendens was filed before the
change of ownership.

(bg) If the order of the circuit court under par. (b) is not
complied with within the time fixed by the court under par.
(b), the court shall authorize the building inspector or other
designated officer to raze the building or shall appoint a
disinterested person to act as receiver of the property to do
either of the following within a reasonable period of time set
by the court:

1. Remedy the defect and make any repairs and alterations
necessary to meet the standards required by the building code
or any health order. A receiver appointed under this subdivi-
sion, with the approval of the circuit court, may borrow
money against and encumber the property held in receiver-
ship as security in any amount necessary to remedy the defect
and make the repairs and alterations. For the expenses
incurred to remedy the defect and make the repairs and
alterations necessary under this subdivision, the receiver shall
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have a lien upon the property. At the request of and with the
approval of the owner, the receiver may sell the property at a
price equal to at least the appraisal value of the property plus
the cost of any repairs made under this subdivision. The
selling owner shall be liable for such costs.

2. Secure and sell the building to a buyer who demonstrates
to the circuit court an ability and intent to rehabilitate the
building and to cause the building to be reoccupied in a legal
manner.

(bm)1. Any receiver appointed under par. (bg) shall collect
all rents and profits accruing from the property held in
receivership and pay all costs of management, including all
general and special real estate taxes or assessments and
interest payments on first mortgages on the property. A
receiver under par. (bg) shall apply moneys received from sale
of property held in receivership to pay all debts due on the
property in the order set by law and shall pay any balance to
the selling owner if the circuit court approves.

2. The circuit court shall set the fees and bond of a receiver
appointed under par. (bg) and may discharge the receiver as
the court deems appropriate.

3. Nothing in this subsection relieves the owner of any
property for which a receiver has been appointed under par.
(bg) from any civil or criminal responsibility or liability
except that the receiver shall have civil and criminal responsi-
bility and liability for all matters and acts directly under the
receiver's authority or performed at his or her discretion.

4. If a defect is not remedied and repairs and alterations are
not made within the time limit set by the circuit court under
par. (bg), the court shall order that the building inspector or
other designated officer proceed to raze the building.

S. All costs and disbursements with respect to razing under
this subsection shall be as provided for under sub. (2) (a).

(d) Any building, which under par. (am) either as a result
of vandalism or for any other reason is permitted to deterio-
rate or become dilapidated or blighted to the extent where
windows, doors or other openings or plumbing or heating
fixtures or facilities or appurtenances of such building, dwell-
ing or structure are either damaged, destroyed or removed so
that such building, dwelling or structure offends the aesthetic
character of the immediate neighborhood and produces
blight or deterioration by reason of such condition, is a public
nuisance.

(9) (a) In this subsection:
1. "Historic building" means any building, structure or

object listed on, or any building, structure or object within
and contributing to a historic district listed on, the national
register of historic places in Wisconsin or the state register of
historic places.
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2. "Municipality" means a city, village, county or town.
(b) The state historical society shall notify a municipality

of any historic building located in the municipality. If a
historic district lies within a municipality, the historical
society shall furnish to the municipality a map delineating the
boundaries of the district.

(c) If an order is issued under this section to raze a historic
building, an application is made for a permit to raze a historic
building or a municipality intends to raze a municipally
owned historic building, the municipality in which the his-
toric building is located shall notify the state historical society
of the order, application or intent. No historic building may
be razed for 30 days after the notice is given. During the 30-
day period, the state historical society shall have access to the
historic building to create or preserve a historic record.
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A14.119 Chimneys and healing appliances. The following is a reprint of
ss. ILHR 64.45 to 64.50:

Part VI—Chimneys, Gas Vents, Mechanical
Draft and Venting Devices

ILHR 64.45 Chimneys, smoke stacks, gas vents, mechanical draft and FP
venting devices. (1) GENERAL REQUIREMENTS. Heating equipment using
solid, liquid or gas fuels shall be vented to the outside, except as permit-
ted in s. ILHR 64.21. A natural draft chimney or other venting device
shall have the height and area to remove the products of combustion.
Chimneys, smoke stacks, gas vents, mechanical draft and venting de-
vices shall comply with the requirements of NFPA No. 211 [s. ILHR
51.27 (7a)], Chimneys, Fireplaces and Vents.

(2) NONCOMBUSTIBLE surpo S. All chimneys or gas vents shall be
supported from noncombustible construction unless otherwise approved.

(3) TERMINATION. (a) Gravity type. 1. All chimneys or smokestacks de-
pending on a gravity principle for the removal of the products of combus-
tion shall extend at least 3 feet above the highest point where the chim-
neys or smokestacks pass through the roof of the building, and at least 2
feet higher than any ridge, peak or wall within 10 feet of the chimney or
smokestack.

2. Type "B", "BW" and "L" vents and single wall vent pipes depend-
ing on a gravity principle for the removal of the products of combustion
shall extend at least 2 feet above the highest point where the vents or
pipes pass through the roof of the building, and at least 2 feet higher than
any ridge, peak or wall within 10 feet of the vent or pipe.

(b) Mechanical type. The height and cross-sectional area may be re-
duced for chimneys employing a mechanical drat t system of either forced
or induced draft when approved by the department.

Hislory: Cr. Register, December, 1975, No. 240, ell. 1-1-76; am. (1) and (3)(a), Register,
January, 1980, No. 289, eft. 2-1-80.

ILHR 64.46 Masonry chimneys. The design and construction of the FP
chimney shall conform to the provisions of this section.

(1) MATERIALS. The walls shall be built of brick or other approved fire-
resistive material. No chimney shall rest upon a flooring of wood nor
shall any wood be built into or in contact with any chimney. Combusti-
ble headers, beams, joists and studs shall be located at least 2 inches from
the outside face of a chimney. The foundation shall be designed and built
in conformity with the requirements for foundations for buildings, In no
case shall a chimney be corbeled out more than 6 inches from the wall
and in every case the corbeling shall consist of at least 5 courses of brick.

(2) FLUE sizE. Every masonry chimney shall have walls at least 8
inches in solid thickness, except that in a chimney with a flue not larger
than 260 square inches where a fire clay or other suitable refractory clay
flue lining is used for the full height of the chimney the walls shall not be
less than 4 inches in solid thickness. No smoke flue shall have a cross-
sectional area less than 64 square inches. Flue linings? inches by? inches
inside, or 8 inches in diameter inside, may be used.
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(3) FLUE LININGS. All flue linings shall be capable of withstanding rea-
sonably high temperatures and flue gases and shall have a softening point
not lower than 1800° F. Flue linings shall be not less than % inch in thick-
ness and shall be built in as outer walls of the chimney are constructed.
Flue linings shall start from a point not less than 8 inches below the bot-
tom of the smoke pipe intake and shall be continuous to a point not less
than 4 inches above the enclosing walls.

(4) SsioKE PIPE CONNECTION. If there is more than one smoke pipe con-
nected to a flue, the connections shall be at different levels. Two or more
heating units, or appliances, may be connected to a common smoke pipe,
or breeching, if joined by Y fittings as close as practicable to the flue. In
all such cases, the size of the breeching and the flue shall be sufficient to
accommodate the total volume of flue gases.

(5) CLEAN-OUT OPENING. Every chimney shall be provided with a
clean-out opening at the base. Such openings shall be equipped with
metal doors and frames arranged to remain closed when not in use.

(6) WIND PRESSURE. Every chimney shall be designed to withstand
wind pressures in accordance with the requirements of s. ILHR 53.12.

History: Cr. Register, December, 1975, No. 240, eff. 1-1-76; am. (1), Register, January,
1980, Na. 289, eff. 2-1-80.

FP ILHR 64.47 Metal smokestacks. (1) SMOKESTACKS IN Excm OF 30
FEET. The thickness of the metal walls shall be at least 3/16 inch for
smokestack heights up to 40 feet and A inch for greater heights. Stacks
used for manufacturing, high-pressure boilers, furnaces or other similar
heating or manufacturing appliances shall be lined with firebrick, or
equivalent, for a distance of not less than 25 feet from the place where the
smoke pipe enters and shall be protected on the outside up to and
through the roof of the building with 8 inches of masonry, or a metal
shield which provides an 8-inch ventilated air space between such shield
and the stack. All stacks shall be properly guyed if the height of the stack
exceeds 15 times its least diameter.

(a) Exception. Public utility or industrial power plants are exempted
from the protection requirements of this paragraph if they are of type 1
or 2 construction.

(2) SMOKESTACKS LESS THAN 30 FEET. Smokestacks less than 30 feet
high may be constructed of not less than No. 10 U.S. gauge steel, with
either welded or riveted joints, and may be mounted directly upon ma-
sonry chimneys or foundations or upon industrial heating or power boil-
ers provided all of which are designed to support the stack load. A clear-
ance of not less than 6 inches shall be maintained at all times around such
smokestack and any combustible material within 12 inches of such
smokestack shall be protected by '/a inch of asbestos covered by sheet
metal.

Hislogy Cr. Register, December, 1975, No. 240, eff. 1-1-76; am. (1) (intro.), Register, De-
cember, 1978, No. 276, eff, 1-1-79.

FP ILHR 64.48 Factory-built chimneys and gas vents. (1) GENERAL. Fac-
tory-built chimneys and gas vents shall be of an approved type.
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(2) TYPES OF APPROVED CHIMNEYS AND GAS VENTS. (a) Residential type
and building heating appliance. An approved "residential type and build-
ing heating appliance" chimney or "building heating appliance" chim-
ney may be used with solid-, liquid- or gas-fired heating appliances where
the flue gas temperature does not exceed 1000° F. continuously, and does
not exceed 1400° F. for infrequent brief periods of forced firing.

(b) Type "B". An approved type "B" gas vent may be used with gas-
fired appliances where the flue gas temperature does not exceed 550° F. at
the outlet of the draft hood.

(c) Type "BW". An approved type ` BW" gas vent may be used with a
vented recessed wall heater.

(d) ,Single wall vent pipe. An approved single wall vent pipe may be
used with gas-fired, low-heat appliances (low-pressure boilers, furnaces
and space heaters). The vent shall be not less than No, 20 standard
gauge galvanized iron, No. 24 Brown and Sharpe gauge sheet copper, or
other approved corrosion-resistant material. The installation shall con-
form to the requirements of s. ILHR 64.50.

(e) Type "L". An approved type "L" vent may be used with oil-fired
appliances listed as suitable by a recognized agency and with gas-fired
appliances approved for type "B" vents,

(f) Equipment listed with venting system. Venting systems included with
the listing of the heating appliance may be used subject to the require-
ments and limitations of the listing.

Note: The department recognizes, as approved, chimneys designated as "residential type",
"building heating appliance", "B", "BW" and "L" types listed by Underwriters' Laborato-
ries, Inc.

History: Cr. Register December, 1976, No. 240, eff. 1-1-76; r. and reer., Register, Decem-
ber, 1978, No. 278, eff. 1-1-79; am. (2)(a) and (d), Register, December, 1981, No. 312, eff. 1-1-
82; cr. (2) (t), Register, December, 1983, No. 336, eff. 1-1-84.

ILHR 64,49 Gas vents, All gas ranges (except those designed as un- FP
vented), water heaters and other gas-fired equipment shall be provided
with vent pipes conforming to the requirements for gas vents as specified
in s. ILHR 64.48 and for connectors as specified in s. ILHR 64.50. Com-
mercial kitchen appliances including but not limited to ranges, ovens,
booster heaters and similar equipment may be vented into the kitchen
hood exhaust system.

History: Cr. Register, December, 1976, No. 240, eff. 1-1-76; am. Register, December, 1978,
No. 276, elf. 1-1-79; am. Register, January, 1980, No. 289, eff. 2-1 .80; renum. from ILHR
64,60 and am., Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 64.50 Chimney and vent connectors. (1) CONSTRUCTION AND IN- FP
3TALLATION. The construction and installation of chimney connectors
shall conform with the following requirements:

(a) Concealed space. No chimney connector shall pass through any
outside window, door or combustible outside wall, nor be concealed in
any closet, attic or similar space;
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(b) Combustible partitions and walls. Connectors for appliances shall
not pass through interior walls or partitions constructed of combustible
material unless they are guarded at the point of passage by:

1. Metal ventilated thimbles not less than 12 inches larger in diameter
than the connector, or

2. Metal or burned fireclay thimbles built in brickwork or other ap-
proved fireproofing materials extending not less than 8 inches beyond all
sides of the thimble;

(c) Distance from materials. Connectors shall be installed with clear-
ance to combustibles specified in par. (b) or NFPA Standard 211;

(d) Multiple appliance venting. Two or more appliances using the same
type of fuel may be connected to a common gravity-type chimney or
rent, provided the appliances are equipped with primary safety controls
and listed shutoff devices and comply with the following requirements:

1. The appliances shall be located in the same story, except for engi-
neered venting systems,

2. The appliances shall be joined at a manifold or Y-type fitting as
close to the chimney or vent as possible, unless the connector from each
appliance enters a separate chimney or vent inlet and the inlets are offset
at least 12 inches vertically or are at right angles to each other,

3. The connector and chimney or vent shall be sized to accommodate
the total volume of flue gases. For gas-burning appliances, the venting
area shall be at least equal to the size of the largest vent connector plus at
least 50% of the area of the other vent connectors, or

4. A chimney serving a fireplace or other piece of solid-fuel equipment
shall not be used to vent any other appliance;

(e) Pitch and length. Chimney or vent connectors shall have no more
than two 45° offsets with the vertical, The horizontal length shall not
exceed 75% of the total vertical height of the total venting system mea-
sured from the appliance outlet. Chimney or vent connectors shall be
pitched up at least '/< inch per foot from the appliance outlet collar to the
chimney or vent inlet;

(f) Dampers. A manual cast iron or equivalent damper to control the
draft shall be provided in the chimney connector next to solid-fuel fired
equipment. Manually operated dampers shall be prohibited in chimney
or vent connectors of all other appliances. When used, listed automati-
cally operated dampers interlocked with the heating appliance shall be
installed in accordance with the approved listing, and

(g) Materials and thickness. 1. Except as specified in subd. 2., chimney
or vent connectors shall be listed or conform to the type of material and
thickness indicated in Table 64.50 or equivalent.

2. 'Exception'. Connectors serving listed residential-type gas appli-
ances shall be not less than .016 inch galvanized steel.
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TABLE 64,50

MINIMUM CHIMNEY CONNECTOR METAL THICKNESS

Galvanized Steel
Diameter of Connector Min. thickness (inch) Gauge

Less than 6 inches .019 26
6 inches to less than 10 .024 24
inches
10 inches to 13 inches .030 22
14 inches to 16 inches .036 20
Greater than 16 inches .058 16

History: Cr. Register, llecewtw,1981, No. 312. eff,1-1 .82; am. (1) (e) and (g) 2., Register,
August, 1986, No. 366, eif.1-1-86.

Register, April, 1989, No. 400



94	 WISCONSIN ADMINISTRATIVE CODE
Appendix

A14.118 (3) Food preparation equipment. The following is a reprint of s.
ILHR 64.67 (6):

FP (6) AUTOMATIC SUPPRESSION SYSTEMS. Exhaust hoods and ducts in
kitchens used for commercial purposes shall be protected by an approved
automatic fire suppression system. The suppression system shall comply
with the following:

(a) When the fire suppression system is activated, all gas and electrical
sources serving cooking appliances, grease consuming appliances or fume
incinerators and equipment associated with the hoods shall be automati-
cally deactivated. Such gas and electrical sources shall not be capable of
reactivation except by manual means after the fire suppression system
has been serviced and is again ready for action;

(b) 1. Except as provided in subd, 2., hood and duct suppression sys-
tems shall provide for both automatic and manual actuation of the sys-
tem;

2. Automatic fire sprinkler systems using water need not be provided
with means for manual actuation,

(c) A manual station for actuation of the suppression system shall be
located at or near one of the means of egress from the area but not nearer
than 10 feet to the range hood unless otherwise specifically approved,
and shall be securely mounted not less than 4% feet nor more than 6 feet
above the floor;

(d) The system shall be maintained at full operating capacity by the
owner and shall be serviced every 6 months; and

(e) All nozzles shall be accessible for cleaning and replacement.
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A14,121 Interior finishes and flammable and decorative materials. The
following is a reprint of s. ILHR 51.07:

ILHR 51.07 Interior finishes. (1) SCOPE. The requirements of this sec-
tion apply to the interior finishes or surfaces of a building.

Note #I: Sees. ILHR 61.06 for the restrictions of foam plastics.

Note I(2: Toxicity of the products of combustion is not included as a basis in determining the
smoke developed criteria of this section. The smoke developed criteria is based solely upon the
obscuration of light.

(2) APPLICATION TO MATERIALS. (a) Except as provided in par. (b), the
classification of interior finish materials as specified in this section shall
include the basic material used by itself or in combination with other
materials.

(b) Subsequently applied paint or wall covering not exceeding 1/28
inch in thickness and classified 450 or less on the smoke test scale are
exempt from the provisions of par. (a).

(3) TRIM AND INCIDENTAL FINISH. (a) Interior finish not in excess of
10% of the aggregate wall and ceiling areas of any room or space may be
Class C materials in occupancies where interior finish of Class A or Class
B is required.

(b) In addition to the other requirements of this section, foam plastic
used as interior trim and incidental finish shall also comply with the fol-
lowing:

1. The minimum density is 20 pounds per cubic foot;

2. The maximum thickness of the trim is 'h  inch and the maximum
width is 4 inches;

3. The trim constitutes no more than 10% of the area of any wall or
ceiling; and

4. The flame-spread rating does not exceed 75 when tested in accord-
ance with ASTM E-84 and the smoke developed rating is not limited.

(4) EXPOSED CONSTRUCTION. (a) This section does not require the in-
stallation of interior finish, but where construction or fire protection ma-
terials are exposed in rooms or spaces used for the occupancies specified,
the hazard from rate of flame spread of the exposed materials shall be not
greater than that of the interior finish permitted for such occupancy or
use.

(b) Exposed portions of structural members of Type No. 4-Heavy
Timber Construction shall not be subject to the interior finish require-
ments of this section.

(5) USE OF INTERIOR FINISHES. Interior finish material shall be used in
accordance with requirements specified in Table 51.07.
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TABLE 51.07

9 MINIMUM INTERIOR FINISH REQUIREMENTS
a

-s a

Required Exit Enclosuresl Exit AccessL? Rooms or Enclosed Spacesl,2

Z Occupancy Walls & Ceilings4 Floors Walls & Ceiling Fl0or5 Walls & Ceilings4 FloorU
n

Ch. ILHR 54 Occupancies A 11 A or B II A, B or C DOC FF-16 ZOther than Storage and
Warehouses

Ch. ILHR 54 Storage and A or B DOC FF-16 A or B DOC FF-16 A, B or C DOC FF-16 z
Warehouse Occupancies a

Ch- ILHR 55 Places of A I A 11 A or B7 DOC FF-1 6 d
Assembly

Ch. ILHR 56 Places of A I A or B 11 A, B or C DOC FF-16
Instruction

Ch. ILHR 57 Residential A II A or B 11 A, B or C DOC FF-16
Occupancies

M

Ch. ILHR 58 Health Care SEE CHAPTER ILHR 58 FOR SPECIFIC REQUIREMENTS
and Places of Detention y

Ch. ILHR 59 Hazardous A DOC FF-1 6 A or B DOC FF-16 B or C DOC FF-1 C
Occupancies M

Ch. ILHR 60 Day Care A or B DOC FF-16 A or B DOC FF-16 A, B or C DOC FF-16 0
Centers (20 Children or O
Less) C7

Ch. ILHR 60 .Day Care A I1 A or B 11 A, B or C DOC FF-1 6 k-7
Centers (More than 20
Children)

Ch. ILHR 62 Specialty A, B or C DOC FF-16 A, B or C DOC FF4 6 A. B or C DOC FF-16
Occupancies



INDUSTRY, LABOR, AND HUMAN RELATIONS	 97
Appendix

Notes to Table 51.07

1 Exposed portions of structural members of Type No. 4-Heavy Timber Construction are not
subject to the requirements of this table.

8 Where a complete automatic sprinkler system is installed, materials with an interior finish of
Class B or C may be used in places where Class A or R materials, respectively, are required and
floor finish materials with an interior finish of Class li or materials complying with the DOC FF-1-
70 "pill test" may be used in places where Class I or H materials, respectively, are required.

3 Requirements for rooms or enclosed spaces are based upon the spaces being separated from
exit access corridors and exits by partitions extending from the floor to the telling. Where the
room or enclosed space is not separated from the exit access corridor, the room or space is

considered part of the exit access or the exit.

4 Materials havingnapped, tufted, looped or similar surfaces, such as carpel, when applied on
walls or ceilings shall meet the requirements for Class A interior finish.

5 Wood, vinyl, linoleum, terrazzo, resilient and other approved finished 100ra or floor covering
materials are exempt from the provisions of this table.

6 All carpel manufactured for sale in the U.S. is required by federal regulations tocomply with
the DOC FF-1 .70 "pill test" (16 CFR Para 1630). If a material other than carpet is used, the
material should be shown to be resistant to lame propagation ^s a material which passes the DOC
FF-1 .70 test (minimum critical radiant flux of 0.04 walls1cm ).

7 Class C interior finish materials may be used in places of assembly with a capacity of 400
persons or less.

(6) APPLICATION OF INTERIOR FINISH, (a) Attachment. Interior finish
materials shall be applied.or otherwise fastened in such a manner that
they will not readily become detached when subjected to room tempera-
ture of 200° F. or less for 30 minutes, or otherwise become loose through
changes in the setting medium from the effects of time or conditions or
occupancy,

(b) Application to structural elements. 1. Interior finish materials ap-
plied to walls, ceilings or structural elements of a building or structure
which are required to be of fire-resistive rated or noncombustible con-
struction shall be applied directly against the exposed surface of such
structural elements or to furring strips attached to such surfaces.

2. Where furring strips are used, all concealed spaces shall be firestop-
ped into areas not greater than 10 square feet in area or S feet in any
dimension.

(c) Furred construction. Where walls, ceilings or other structural ele-
ments are required to be of fire-resistive rated or noncombustible con-
struction, and the interior finish is set out or dropped distances greater
than 1% inches from the surface of the elements, only material of which
both faces qualify as Class A shall be used, unless the finish material is
protected on both sides by an approved automatic fire suppression sys-
tem or is attached to a noncombustible backing as specified in par. (e) or
to furring strips applied directly to such backing as specified in par. (b).

(d) Class B and C finish materials. Interior finish materials, other than
Class A materials, which are less than A inch in thickness shall be applied
directly against a noncombustible backing or a backing of fire-retardant
treated wood unless the tests under which the materi al has been classified
were made with the materials suspended from the noncombustible back-
ing.

(e) Backing material. 1. Backing for interior finish materials shall be a
continuous surface with permanently tight joints, equal in area to the

Register, April, 1989, No. 400



98	 WISCONSIN ADMINISTRATIVE CODE
Appendix

area of the finish, and extending completely behind such finish in all di-
rections.

2. Backing shall be of noncombustible or fire retardant treated wood
materials.

3. When the backing does not constitute an integral part of the struc-
tural elements or system, it shall be attached directly to the structural
elements or to furring strips as specified in par. (b) or may be suspended
from the structural members at any distance provided concealed spaces
are firestopped as specified in s. ILHR 53.63 (1).

Note: See s. ILHR 51.01 (75a) for further explanatory information.
Class A Interior Finish flame spread 0-25, smoke developed 0-450.
Class S Interior Finish — flame spread 26-75, smoke developed 0 4 50.
Class C Interior Finish — flame spread 76-200, smoke developed 0-^0.
Cass I Interior Floor Finish 	 critical radiant flux — .45 watts/cm
Cass II Interior Floor Finish — critical radiant flux .22 watts/cA

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; am. table, Register, October,
1982, No. 322, eff, 11-1-82; renum. (3) to be (3) (a), cr. (3) (b) and (6), Register, December,
1983, No. 336, eff. 1-1-84; am. (6) (d) (intro.), Register, August, 1985, No. 356, e ff. 1-1-86.
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A 14.122 Fire resistive construction and components. The following is a
reprint of ss. ILHR 51.047 and 51.048.

ILHR 51.047 Fire-rated door assemblies in fire-rated construction. (1) FP
FIRE-RATED DOOR ASSEMBLIES. Door openings, where permitted in fire-
rated walls, shall be protected with fire-rated door assemblies as specified
in Table 51,047. Fire-rated door assemblies shall be tested in accordance
with ASTM E-152.

TABLE 51.047

Minimum Fire-resistive Rating of

	

Fire-resistive Rating 	 of Wall	 Required Fire Door	 Assembly

	

(in hours)	 (in hours)

	

4-hour	 3-hour

	

3-hour	 3-hour
	2-hour	 1%-hour

	

1-hoar	 %-hour

	

%-hour	 '/-hour

	

see occupancy chs.	 ILHR 54-62	 %-hour (20	 min.)

(a) Exception. Doors leading to fire escapes, except doors leading to
Class A fire escapes in apartments and row houses, shall be at least ^/-
hour fire-rated door assemblies.

(b)Where the occupancy chapters of this code permit, 20-minute fire-
rated door assemblies, or equivalent, may be provided, without a closing
device.

(2) LABELS. Fire-rated door assemblies shall be labeled with a perma-
nent label; securely attached and located to permit visual inspection af-
ter installation. The label shall identify the time rating, testing labora-
tory, listing agency and manufacturer.

(a) Labeled fire-door assemblies shall not be modified without written
acceptance from the testing laboratory.

(3) INSTALLATION OF FIRE-RATED DOORS. The fire-rated door assem-
blies shall be installed with frame, hinges, latches, closing devices and
counterweights in accordance with methods and standards approved by
the department. Adequate clearance shall be maintained to permit free
operation of fire-rated doors.

Note h The department will accept recommended practices for installation covered in
"Standard for Fire Doors and Windows," NFPA No. 80.

Note 2: Sees. ILIIR 51.15 for exit door requirements.

(4) SECURING DOOR FRAMES. Methods of securing door frames to adja-
cent construction shall be illustrated on the plans submitted to the de-
partment for review.

(5) DOOR CLEARANCES. The maximum swinging-door clearances to
frame shall be Ys  inch on sides and top and % inch at bottom between sill
or Boor.

(6) DOOR CLOSING DFMCEs. All labeled fire-rated doors, where re- FP
quired, shall be equipped with an approved automatic or self-closing de-
vice as defined in s. ILHR 51.01 (17).
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(a) All doors serving smokeproof towers or interior enclosed stairways
shall be equipped with a self-closing device or an automatic closing de-
vice actuated by products of combustion other than heat.

(b) The requirements of sub. (6) (a) shall also be retroactive to existing
buildings.

(c) Doors provided with a self-closing device shall remain in a closed
position.

Note: The intent of thisrule is to accept normal usage of the door, but not permit doors with
this closing device to be blocked open at any time.

(d) Where a pilot weight is used, it shall be suspended from a chain or
wire cable, and shall be installed in a protective housing.

Note: For specific types of closing devices permitted, please refer to the sections dealing
with classes of construction and/or the occupancy chapters.

History: Cr. Register, February, 1971, No. 182, eff, 7-1-71; r. eff. 8-1-7t and recr. eff. 1-1-72,
Register, July, 1971, No. 187; am. (1) (intro.), r. and recr. (1) (a) 1., Register, September,
1973, No. 213: eff. 10-1-73; cr. (1) (a) 1. e., Register, December, 1974, No. 228, eff. 1-1-75 • r.
and recr„ Register, December, 1975, No. 240, eff. 1-1-76; r. and recr. (6), Register, December,
1976, No. 252, eff. 1-1-77; or. (2) (a), Register, January, 1980, No. 289, eff. 2-1-80; am. (1),
Register, December, 1981, No. 312, eff. 1-1-82; am. (6) (a), Register, December, 1983, No.
336, eff. 1-1-84.

ILHR 51,018 Fire window and glass block assemblies in fire-rated con-
struction. (1) WINDOW OPENINGS. Window openings, where permitted in
fire-rated walls, shall be protected with fire window or glass block assem-
blies rated as %-hour by an approved laboratory and tested in accord-
ance with ASTM E-163 standard method [ILHR 51.25 (53)].

(2) SizE, (a) Fire window assemblies. The size of the wired glass and
frame assembly shall not exceed the size tested. Windows combined in
multiple assemblies shall be separated by approved nonbearing metal
mullions.

Note: Fire windows have been classified for either moderate or light fire exposure. For mod-
erate fire exposure, the individual glass size is limited to 720 square inches. (Size limitation
either 48 inches maximum width or 64 inches maximum height.) For light fire exposure, the
individual glass size is limited to 1,296 square inches. (Size limitations either 54 inches maxi-
mum width or 54 inches maximum height.) Please refer to sections for classes of construction
and/or occupancy chapters for Ere window classifications.

(b) Glass block assemblies. Openings for glass block assemblies shall not
exceed 120 square feet in area. The width or height of the opening shall
not exceed 12 feet.

Note: openings for glass block assemblies are classified for light fire exposure.

(3) MATERIALS AND INSTALLATION. (a) Frames. Approved metal
frames shall be securely fastened to the construction and be capable of
resisting all wind stresses and other stresses to which they are likely to be
subjected.

(b) Wired glass. The wired glass shall be labeled wired glass, Ya-inch
thick, and shall be well bedded in approved glazing compound. All ex-
posed joints between the metal shall be struck and pointed. The clear-
ance between the edges of the glass and metal framing shall not exceed'/
inch,
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(c) Glass block. Glass block assemblies shall be installed according to
the details of the tested assembly.

Note: The department will accept recommended practices for installation covered in "Stan-
dard for Fire Doors and Windows," NFPA No. 80.

(4) LABELS. Fire window assemblies shall be labeled with a permanent
label, securely attached and located to permit visual inspection after in-
stallation. The label shall identify the time rating, testing laboratory,
listing agency and manufacturer. Glass block shall be listed by an ap-
proved laboratory.

Hislory: Cr. Register, December, 1975, No. 240, eff. 1-1-76.
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A14.I23 Fire prevention, detection and protection systems requirements.
The following is a reprint of ss. ILHR 51.21 to 51,245 of the Wisconsin
Building and Heating, Ventilating and Air Conditioning Code.

ILHII.51.21 Standpipe and hose systems. (1) GENERAL REQUIREMENTS.
All required standpipe and hose systems shall meet the requirements of
this section.	 r

Note. The department will accept installations conforming to the latest edition of NFPA	 l
No. 14—Standard for Installation of Standpipe and Hose Systems,

(2) CLASSES OF SERVICE. (a) Class I - Fire department standpipes. For
use by fire departments and those trained in handling heavy fire streams
from a 2'h-inch hose.

(b) Class II - First-aid standpipes. For use primarily by occupants of a
building until the arrival of the fire department (1h-inch hose).

(c) Class III - Combination fire department and first-aid standpipes. For
use by either fire departments and those trained in handling heavy hose
streams or by the building occupants.

(d) Dry standpipes. For use by fire departments.

(3) CLASS I - FIRE DEPARTMENT STANDPIPES. (a) Where required. Fire
department standpipes shall be provided for all buildings exceeding 60
feet in height.

1. Required standpipes shall be installed as construction progresses, to
make them available for fire department use in the topmost floor con-
structed. Temporary standpipes may be provided in place of permanent
standpipes during the period of construction when approved by the local
fire department.

(b) Number of standpipes. Standpipes shall be sufficient in number so
that any part of every floor area can be reached within 30 feet by a nozzle
attached to 100 feet of hose connected to the standpipe in an unsprin-
klered building and 150 feet of hose in a sprinklered building.

(c) Cross connections. When 2 or more standpipes are required, they
shall be cross connected and equipped with individual control valves. All
control valves shall be of an approved indicating type valve. The valves
shall be located so that the water supply to any standpipe riser can be
shut off without interrupting the water supply to the remaining stand-
pipes and be readily accessible to the fire department.

(d) .Location of outlets. Hose outlets shall be located in stairway enclo-
sures. Where stairways are not enclosed, outlets shall be at the inside otl
outside walls, within one foot of a smokeproof tower, interior stairway or
fire escape. In buildings containing large interior areas, standpipes may
be located at accessible interior locations. 	 {

(e) Protection of standpipes. Standpipes shall be protected against
mechanical and fire damage. Dry standpipes shall be visible for inspec-
tion and not concealed.

Note: It is not the intent of this section to require standpipes to be protected with an hourly
rated fire protection.

(f) Size. No required standpipe shall be less than 4 inches in diameter,
and not less than 6 inches in diameter for standpipes in excess of 100 feet
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in height unless the building is completely sprinklered and the standpipe
system is hydraulically designed in accordance with the requirements of
sub. (6).

(g) Hose valves and connections, An approved 2h-inch hose-connection
valve shall be located at each story, not less than 3 feet nor more than 6
feet above the floor level. Hose-connection valves shall be equipped with
a tight-fitting cap on a chain and having lugs for a spanner wrench. When
the building is completely sprinklered, and class II service is omitted,
each standpipe outlet location shall be equipped with a 2h-inch hose
valve, a 2 1/.-inch by 1'h-inch reducer, and a cap with an attached chain.

(h) Hose threads. All threads on hose connections shall be of national
standard dimensions.

Note: Section 213.16, Slats., requires that all hose connections be fitted with the national
standard hose threads adopted by the national fire protection association.

(i) Fire department connection, An approved fire department connec-
tion shall be installed on a 4-inch or larger pipe connection with each
standpipe system. The connection shall be marked " Standpipe". If au-
tomatic fire sprinklers are also supplied by the hose connection, the sign
shall read "Standpipe and Automatic Sprinkler". The elevation of the
connection may be not less than 18 inches nor more than 42 inches above
the sidewalk or ground. If municipal water is available at the building
site, the fire department connection shall be located as close as possible to
and within 150 feet of any fire hydrant.

(j) Automatic water supply. An automatic water supply for a wet
standpipe system shall be designed to provide not less than the following
capacity from top outlets at not less than 65 psi flowing pressure for a
period of 30 minutes; 500 gpm for a single standpipe; ?50 gpm for 2 inter-
connected standpipes; 1,000 gpm for larger systems. Any of the following
supplies will be acceptable:

1. Public waterworks system where pressure and discharge capacity
are adequate;

2. Approved automatic fire pump (or pumps);

3. Pressure tank;

4. Gravity tank;

5. Approved manually controlled fire pump operated by remote con-
trol devices at each hose outlet; or

6. Reservoirs.

(k) Dry standpipes. If only one standpipe is required, a dry standpipe
may be used. A dry standpipe shall be limited to a single riser and shall
not exceed 150 feet in height.

(4) CLASS II - FIRST-AID STANDPIPES. (a) Where required. First-aid
standpipes shall be provided as required by the occupancy chapters of
this code.

(b) Number and location. Standpipes shall be sufficient in number so
that any part of every floor area, including basements, can be reached
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within 30 feet by a nozzle attached to not more than 100 feet of hose
connected to a standpipe,

1. Hose outlets shall be located in occupied areas and preferably in
corridors or at interior columns.

(c) ,Size. No required standpipe shall be less than 2 inches in diameter
for buildings 4 or less stories or 50 feet in height, and not less than 2%
inches in diameter for buildings exceeding 4 stories or 50 feet in height.

(d) Hose valves and connections. An approved 1%-inch hose valve shall
be located not more than 5 feet above the floor level. Where the static
pressure at any standpipe hose outlet exceeds 100 psi, an approved de-
vice shall be installed at the outlet to reduce the pressure with the re-
quired flow at the outlet to not more than 100 psi.

(e) Hoses. Not more than 100 feet of hose shall be attached to each
outlet. Hoses shall be of an approved type, 1%-inches in diameter, with
%-inch solid stream or combination nozzle attached, and shall be located
in approved cabinets, racks or reels. In locations where the use of a solid
stream may contribute to the spread of fire by scattering the burning
material or where the existence of flammable liquids make the use of
spray stream desirable, combination nozzles which give a spray or a solid
stream shall be provided instead of %-inch nozzles.

(f) Water supply. An automatic water supply shall be provided. The
water supply shall be designed for 100 gpm for 30 minutes with 65 psi
flowing pressure at the top outlet. The water supply may be from a city
connection, gravity tank, pressure tank or pump.

Note #G The department will permit the domestic water supply to service class II stand-
pipes provided no intervening control valves are installed to interrupt the service of the stand-
pipe and a check valve is installed to prevent contamination of the domestic water supply.

Note #2: The department will permit pumps, other than fire pumps, provided the water sup-
ply meets the requirements of sub. (4) (f).

Note 43: See ch. ILHR 82 for requirements pertaining to cross connections.

(5) CLASS III — COMBINED FIRE DEPARTMENT AND FIRST-AID STAND-

PIPES. (a) Where permitted. The features of class I and II service may be
combined in a single system if served by an acceptable automatic water
supply conforming to the requirements of sub. (3) (j).

(b) Requirements. Class III standpipes shall conform to the require-
ments of class I service except that I %-inch outlets with a hose and 2%-
inch outlets shall be provided on each floor and shall be installed to the
requirements of the respective classes of service.

(6) DRY STANDPIPES. (a) Where required. Dry standpipes shall be pro-
vided as required by chs. ILHR 54 to 62.

Note: See ss. ILHR 5415, 55.33, 56.20, 57.15 and 62.30.

(b) Number and location. Required dry standpipes shall be provided in
each stair enclosure.

(c) Hose valves and connections. 1. Required dry standpipes shall be
provided with approved 2% inch valve hose connections at each floor
level with one connection in the stair tower and one immediately outside.
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2. Required dry standpipes with a fire department siamese connection
greater than 50 feet to a street shall be interconnected to a standpipe
system with the connection 50 feet or less to a street.

(d) Miscellaneous requirements. Dry standpipes shall conform to the
requirements specified in sub. (3) (c) to (i).

[	 (7) COMBINED AUTOMATIC SPRINKLER AND STANDPIPE SYSTEM. (a) Defi-
nition. A combined system is a system where the vertical water piping
serves both the automatic sprinkler system and the 2'h-inch hose outlets
of the standpipes used by the fire department. The combined system
shall comply with the automatic sprinkler requirements of s. ILHR 51.23
and the standpipe and hose requirements of s. ILHR 51.21.

(b) Water supply and riser size. The minimum water supply and riser
size for a combined system shall comply with the requirements of sub. (3)
(f) and (j), except the minimum water supply for a combined system for
a completely sprinklered, light hazard occupancy building shall be 500
gallons per minute. When the building is completely sprinklered, the
risers may be sized by hydraulic calculations.

Note: NFPA No. 1"tandard for Installation of Sprinkler Systems, defines light hazard
occupancy as occupancies where the quantity and for combustibility is low and Gres with rela-
tively low rates of heat release are expected, such as: churches; clubs; educational; hospitals;
institutional; libraries, except large stack rooms; museums; nursing or convalescent homes;
offices, including data processing; residential; restaurant seating areas; theaters and auditori-
ums, excluding stages and prosceniums.

(c) Connections. Each connection from a vertical riser of a combined
system shall be provided with an individual control valve of the same
size as the outlet.

(8) MAINTENANCE. Standpipe systems and equipment, whether re-
quired by this code or not, shall be maintained in an operable condition.

History: 1-2-56; r. and recr. Register, December, 1976, No. 252, eff. 1-1-77; am. (7), Regis-
ter, December, 1978,No.276, eff. 1-1-79; am. (3) (i), Register, June, 1983, No. 330, elf. 7-1-83;
emerg. renum. (6) and (7) to be (7) and (8), cr. (2) (d) and (6), eff. 9-6-86; renum. (6) and (7)
to be (7) and (8), cr. (2) (d) and (6), Register, November, 1986, No. 371, eff. 12-1-86.

ILHR 51.22* Fire extinguishers. (1) GENERAL. All required fire extin-
guishers shall be approved by the department, and shall comply with the
provisions of NFPA No. 10-1981-- Standard for Portable Fire Extin-
guishers.

(2) INSTALLATION. Fire extinguishers as specified in chs. ILHR 54-62
shall be installed as specified in NFPA No. 10-1981— Standard for Port-
able Fire Extinguishers.

{	 by chs. ILHR 54-62 or not, shall maintained
 extinguishers,

 in operable
 whether

	

rablecondi	 ion as
specified in NFPA No. 10-1981 — Standard for Portable Fire Extin-
guishers.

History: 1-1-56; am. Register, October,1967, No.142, off. 11-1-67; r. and reer. Register, De-
cember, 1981, No. 312, eff. 1-1-82; am. Register, December, 1983, No. 336, eff. 1-1-84.

'See Appendix A for further explanatory material.
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ILHR 51.23 Automatic sprinklers. (1) GENERAL REQUIREMENTS. (a) Ex-
cept as permitted in chs. ILHR 54 to 62, all automatic fire sprinkler sys-
tems shall be designed and installed in accordance with NFPA No. 13,
Standard for the Installation of Sprinkler Systems,

(b) The sprinkler system shall be so installed and maintained as to
provide complete coverage for all portions of the building.

Note: See ch. Ind 4 for requirements pertaining to automatic fire sprinkler system protec-
tion for elevators.

(c) Reinstallation of used sprinkler heads shall be prohibited,

(d) Approved secondhand devices other than sprinkler heads may be
installed by special permission of the department.

Note: The department will accept equipment, materials and devices listed or labeled by
Underwriters' Laboratories or approved by Factory Mutual. Other testing laboratories or in-
spection agencies will be recognized as an approved agency if accepted in writing by the de-
partment.

FP (2) WATER SUPPLY. (a) Approved automatic water supplies for the
sprinkler system recognized by the department are listed below;

1. City water main;

2. Gravity or pressure tank;

3. Ground storage reservoir; or

4. Natural bodies of water approved by the department (lakes, rivers,
streams, etc.).

(b) If the water supply has inadequate pressure, an approved fire
pump or tank shall be provided. The design and installation of water
supply facilities for gravity tanks, fire pumps, reservoirs or pressure
tanks, and underground piping shall conform to NFPA No. 22, Standard
for Water Tanks for Private Fire Protection; NFPA No. 20, Installation
of Centrifugal Fire Pumps; and NFPA No. 24, Outside Protection.

(3) BASEMENT SPRINKLERS. Every basement sprinkler system shall
also include sprinklers in all shafts (except elevator shafts) leading to the
story above.

(4) FIRE DEPARTMENT CONNECTION. Except as provided in s. ILHR
57.016 (1) (a), every automatic fire sprinkler system installed in accord-
ance with NFPA No. 13 shall have an approved fire department connec-
tion as specified in NFPA 13-1980. The connection shall be marked
"Sprinkler". If standpipes are also supplied by the hose connection, the
sign shall read "Standpipe and Automatic Sprinkler". The elevation of
the connection shall be not less than 18 inches nor more than 42 inches
above the sidewalk or ground. If municipal water is available at the
building site, the fire department connection shall be located within 150
feet of a municipal fire hydrant.

(5) SPRINKLER ALARMS, Every sprinkler system shall be provided with
a suitable audible alarm. In all buildings over 60 feet in height, each
sprinkler system on each floor shall be equipped with a separate water
flow device connected to an alarm system.
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(6) MAINTENANCE. (a) All installed automatic sprinkler systems,
whether required by this code or not, shall be properly maintained for
efficient service pursuant to NFPA No. 13A -- Standard for the Care
Inspection Testing and Maintenance of Sprinkler Systems. Owners or
operators shall be responsible for the condition of their sprinkler system
and shall use due diligence in keeping the system in good operating con-
dition. A copy of the inspection report as specified in NFPA No. 13A
shall be kept and shall be made available, upon request, to the depart-
ment or its authorized deputies. The local fire department shall be noti-
fied whenever the automatic fire sprinkler system is shut down or im-
paired and when it is placed back in service. The owner shall arrange for
immediate and continual servicing or repair of the automatic fire sprin-
kler system until it is placed back in operation.

(b) The requirements of par. (a) shall apply to all buildings in exis-
tence on the effective date of this section and to those buildings con-
structed thereafter.

Note: See ss. ILHR 81.10 (6) and 81.11 (9) and s. 146.165, Stats., for additional require-
ments pertaining to maintenance and repair or automatic fire sprinkler systems.

(7) PARTIAL AUTOMATIC FIRE SPRINKLER SYSTEMS. Partial automatic
fire sprinkler systems may be connected without a fire department con-
nection to the domestic water supply service or a first-aid standpipe or a
fire department standpipe provided the following conditions are satis-
fied:

(a) The number of sprinkler heads per building does not exceed 20;

(b) The connection is equipped with an approved indicating valve
with a monitor or an approved locking device and a check valve;

(c) The water pressure and volume is adequate to supply the required
flow of the largest number of sprinkler heads in any one of the enclosed
areas; and

(d) An audible alarm is provided to sound when the system is in opera-
tion.

Note: See ch. ILHR 82 for requirements pertaining to cross connections.

(H) SUBSTITUTE AUTOMATIC FIRE SUPPRESSION SYSTEMS. When ap-
proved by the department, substitute automatic fire suppression systems
may be used in lieu of an automatic fire sprinkler system in areas where
the use of water could cause unusual damage to equipment, or where
water may have a limited effect or may be hazardous to use because of
the nature of processes involved.

(9) SYSTEM SUPERVISION AND MONITORING, The height limitations and
fire resistive ratings in as. ILHR 51.02 (21) and (22) and the unlimited

^. area buildings specified in chs. ILHR 54 to 62 shall be permitted only
where the automatic fire sprinkler system is equipped with supervised
sprinkler system valves or other approved component indicators, such as
but not limited to fire pump power indicator or low water level indicator,
The supervision function of the automatic fire sprinkler system shall be
monitored by a central station, remote, auxiliary or proprietary fire
alarm system company.
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Hiseoryr 1-2-56; r. and reer. Register, December,1974, No. M, off. 1-1-76 , er. (7) (a), Regis-
ter, December, 1976, No. 252, eff. 1-1-77; am. (6), Register, December, 1981, No. 312, eff. 1-1-
82, r. and reer. (1), (4), (6) and (7), or. (8), Register, June,1983, No. 330, eff. 7-1-83; am. (6),
Register, December, 1983, No. 336, eff. 1-1-84, emerg. am. (1) (a), (4) and (6) (a), or. (9), eff.
9-6.86; am. (1) (a), (4) and (6) (a), or. (9), Register, November, 1986, No. 371, eff. 12-1-86.

ILHR 51.24 Fire alarm systems. Interior fire alarm systems required
under ss. ILHR 54.17, 56.19 and 57.17 shall be designed and constructed
in conformity with the following requirements:

(1) All such alarm systems shall consist of operating stations on each
floor of the building, including the basement, with bells, horns, or other
approved sounding devices which are effective throughout the building.
The system shall be so arranged that the operation of any one statiomwill
actuate all alarm devices connected to the system except in the case of a
presignal system. Fire alarms shall be readily distinguishable from any
other signalling devices used in the building. A system designed for fire
alarm and paging service may be used if the design is such that fire alarm
signals will have precedence over all others;

(a) In all buildings where a fire alarm system and a complete auto-
matic sprinkler system are required, a water flow detecting device shall
be provided to actuate the fire alarm system.

(2) Every fire alarm system shall be electrically operated or activated
by non-combustible, nontoxic gas. Electrically operated systems shall be
operated on closed circuit current under constant electrical supervision,
so arranged that upon a circuit opening and remaining open or in case of
a ground or short circuit in the undergrounded conductor, audible
trouble signals will be given instantly. Gas-activated systems shall be
mechanically supervised and under constant gas pressure, so arranged
that in case of a pressure drop an audible trouble signal will be given
instantly. Means shall be provided for testing purposes;

(3) (a) Except as provided in par. (b), coded fire alarm systems shall be
provided in buildings more than 3 stories in height and the systems shall
be so arranged that the code transmitted shall indicate the location and
story of the structure in which the signal originated,

(b) 1. The department shall approve non-coded continuous sounding
fire alarm systems under constant automatic supervision in apartment
buildings.

2. The department shall approve non-coded continuous or march time
sounding fire alarm systems with electrically supervised annunciator
panels that indicate the location and the story of the structure in which
the signal originated.

3. The department shall approve fire alarm and communication sys-
tems for high rise construction as specified in s. ILHR 52.01 (2) (e).

(b) The department shall approve noncoded continuous sounding fire
alarm systems under constant electric or gas activated supervision in
apartment buildings.

(4) Operating stations shall be prominently located in an accessible
position at all required exit doors and required exit stairways. Operating
stations shall be of an approved type and shall be conspicuously identi-
fied. All such operating stations shall be of a type, which after being oper-
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ated, will indicate that an alarm has been sent therefrom until reset by
an authorized means. (Operating stations having a "Break Glass" panel
will be acceptable. On coded systems having a device to permanently
record the transmission of an alarm, "Open Door" type stations may be
used). The fire alarm operating stations shall be mounted not less than 3
feet nor more than 4 feet above the finished floor as measured from the
floor to the center of the box;

(5) All alarm systems shall be tested at least once a month and a record FP
of the tests shall be kept;

(6) Existing fire alarm systems that are effective in operation will be
accepted if approved by the department;

(7) The gas for operation of non-combustible, non-toxic gas activated
fire alarm systems shall be supplied from approved pressure cylinders on
the premises. The cylinders shall have sufficient capacity and pressure to
properly operate all sounding devices connected to the system for a per-
iod of not less than 10 minutes. Cylinders shall be removed for recharging
immediately after use and shall be replaced by fully charged cylinders;

(8) Spare cylinders shall be kept on the premises at all times for imme-
diate replacement and separate cylinders for testing shall be incorpo-
rated in the system;

(9) Tubing in connection with non-combustible, non-toxic gas acti-
vated fire alarm systems shall be installed in rigid metal conduit, flexible
metal conduit, or surface metal raceways where subject to mechanical
injury. Non-corrosive metallic tubing not less than 3/16" in diameter
which will withstand a bursting pressure of not less than 500 pounds per
square inch shall be used. The maximum length of 316" tubing shall not
exceed 300 feet between charged cylinders. All tubing and other compo-
nent parts shall be installed by skilled workers in accordance with the
provisions of this code; and

Note: See Wisconsin State Electrical Code, Volume 2, ch. ILHR 16.

(10) MAINTENANCE. All fire alarm systems, whether required by this FP
code or not, shall be maintained in an operable condition.

History: 1-2-56; am. (4) (a), Register, November, 1963, No. 95, eff. 12-1-63, am. Register,
August, 1964, No. 104, off. 9-1-64; r. (10), (11) and (12), Register, December, 1975, No. 240,
eff. 1-1-76; or. (1) (a) and am. intro, and (2), Register, December, 1976, No. 252, eff.
am. (intro.) and (4), r. (3) (a), Register, January, 1980, No. 289, eff. 2-1-80; am. (3) and (6),
or. (10), Register, December,1981, No. 312, eff. 1-1-82; am. (5), Register, August, 1985, No.
356, eff, 1-1-86; emerg, r, and reer. (3), eff. 9-6-86; r, and veer. (3), Register, November, 1986,
No. 371, eff. 12-1-86.

ILHR 51.245 Smoke detectors. (1) GENERAL REQUIREMEN'T'S. All re-
quired smoke detectors shall be approved by the department and shall
comply with the provisions of NFPA No. 72E-1982 — Standard on Au-
tomatic Fire Detectors or NFPA No. 74-1980 — Household Fire Warn-
ing Equipment.

(2) INSTALLATION. (a) Smoke detectors and smoke detector systems FP
shall be installed in accordance with the provisions of NFPA No. 72E-
1982 -- Standard on Automatic Fire Detectors or NFPA No. 74-1980 —
Household Fire Warning Equipment and in accordance with the manu-
facturer's directions and specifications,
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(b) Except as provided in s. ILHR 57.16 (2) (b), all smoke detectors
interconnected with each other or with the manual fire alarm system
shall be installed in accordance with the provisions of NFPA No. 72A-
1979 -- Standard for the Installation, Maintenance and Use of Local
Protective Signaling Systems for Guard's Tour, Fire Alarm and Supervi-
sory Service. Where smoke detectors are interconnected with the manual
fire alarm system, the smoke detectors shall be wired in accordance with
the provisions specified in s. ILHR 16,34.

FP (3) MAINTENANCE. (a) The owner shall be responsible for maintaining
the smoke detectors and the smoke detection system in good working
order.

(b) Tenants shall be responsible for informing the owner, in writing, of
any smoke detector malfunction, including the need for a new battery.

(c) The owner shall have 5 days upon receipt of written notice from the
tenant to repair or replace the smoke detector or replace the battery. The
owner shall check batteries at the beginning of anew lease and shall re-
place the battery at least annually.

(d) The owner shall furnish to the tenant written notice of the respon-
sibilities of the tenant and the obligations of the owner regarding smoke
detector maintenance.

History: Cr, Register, December, 1981, No. 312, off. 1-1-82; am. (2) and (3) (c), Register,
October, 1982, No. 322, eH. 11-1-82; am. (1) and (2) (a) Register, December, 1983, No. 336,
eff. 1-1-84.
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A14.124 Automatic fire sprinkler systems. The following is a reprint of
NFPA No. 13A as adopted by reference in s. ILHR 61,27 (1) of the Wis-
consin Building and Heating, Ventilating and Air Conditioning Code;

Recommended Practice for the

Inspection, Testing and Maintenance

of Sprinkler Systems

NFPA IM-101

\OTIM- I.S.—lea ea rernrnud prbr,.6:. ran be
Loynd in elve ApprMis.

Foreword

An automatic sprinkler system pro+idet for the ex-
tinguishment of fire in a building by the prompt and con•
tinuous discharge of water directly upon burning
material. This is accomplished by mea ns of an arrange•
ment of pipes to which are attached outlet devices known
as automatic sprinklers. These apprinickrs are so con-
structed as to open automatically whenavet the surround.
ing temperature reaches a predetermined point.

in general, there ate two types of automatic sprinkler
equipment, dry-pipe systems and wet-pipe systems. In,o,2.

	 re,arc not subject to freezing temperatures,
wet-pipe systems, in which the pipe lines contain water
under pressure, maybe installed, but in buildings or por-
tions thcrtof which are subject to freezing temperatures.
Ehcdry-pipe system is ordinanlyuxd. In the latter type of
system, water is admitted to the pipes automatically after
elevatedceiling temperature has caused the automatic
sprinkler to operate.

If not p roperly maintained. a sprinkler system may
become inoperative. Tht following offers ad+itt andsug-
gestions rdative to the inspection, testing and mainte-
nance of sprinkler equipmenE upon which the safety of
life and property may depend.

Chapter I General Information

1- 1 Scope. This recommended pra ct ice provides for
the inspection, testing and mainitnancc of sprinkler
systems.

1 .2 Purpose. The purpose of this recommended pra c,

iict is to provide guidance for inspection, testing and
mafntemnce of sprinkler systems.

1 .9 Definitions.
Antifreeze System. Antifrcezesystemmeans a system

employing automatics^rinklrrs attached to a piping
sylcem containing an anuCreexe solution and conne cted to
a water supply. The antifreeze solution, followed by
water, discharges immediately from sprinklers opened by
a fire.

Approved. Mea ns "aatptable to the authority
having Jurisdiction.-

NOTE. The Nad-al l'ur Aau6ea Ap m'— d—

o P
ruin- In Futermining the ae[^ppaaahiiyM hvsaIIa[»m u pro
udures. egdpmrsss u m,reriah, 11. ac=1wa^y harm; jsrbdk;
6.. it hue accepranc< m evmpSance >ru NFPA u phew
approry,rue aandarda. In the abuser a[rach x,.da,U W8
auJwri[y may,egvue erAexr o<proper Irvaalluiea. p—H, ue
Or w. The iorhrriry ha.u•.g p'+ riadxlNa Wray aln re[er [e xhe
aisdng, a IateSng pea s of an gacuao*sa couererd rkh
pp5rod r nxbaariva rhitch u in ^owx m darcmHr conr-

kra
axrwktrappropri, p a^3ud+kr [hr ry eu prod	 or

hu d ire^r

Authority Having Jurisdiction. The -autho ri ty
having jurisdiction" is a e organ'seation. of fice, or in•
d's+idual responsible for "approving" equipmen t. an in-
stallation, or a procedure.

NOTE: The p4raw ",vrlrr.cY hari>ag j,ri,diraian' ss axd to
NFPA dw zeus Ia x broad mane[ s;rcey,^ riom and -aF
pra.al_ ,aru:ea.ary a, da rlx'v xnpvraa':Sr^ea- Nberr pabhe

&aY

	

is pri	
l'

mary, 1. Othd p hancgg purhdxtba- may !x a
Rdcnl, aware. !a i er aher refi^n, depaxreu^uaisdi,sSaal
vrh as .rue <h;rf. Z, aarahal- chief of a Fv< prereu=,a

bureau. tabadepwtmera, heahh drptsrreure, bvs^dtegotfi<ial.
iral irspMtN, w when baring uuutery aysb)aiiy. Fct^-

svr.oce proposes as k^s,ranc< - pnG,xi d^earsw<u. caring
bneaa. u urea iawr r mmRany prose	 maybe the
',uc[rorisy ha,iag I
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co, 'nd^ng effxer u deftrrmeual Mkia3 may be &I "atl
rt'ry 4a,ing j„rsad-xdra

Butterfly Valve. An indicating - type control valve in-
corperating wafer-type body with gear-operated, quarter-
turn disc in the waterway.

Cold Weather Valve. An iodicating•type valve for
the control of 10 sprinklers or less in a wet systcm prorec-
ting an area subject to freezing. The vat+x is normally
closed and the system drained during freezing weather.

Control Valve. A valve which may be opened or
closed to regulate the flow of water to all or pan of a
sprinkler system.

Delugge Sptem. A system employing open sprinklers
inscalled in a water supplep through a valve which is
opened by the operation co f a 

fi
re detection systcm in,

" ied, in tht same areas as the sprinklers. When this
valve ope ns . water flows into the piping system and
discharges from all sprinklers a ttached thereto.

Dry-Pipe System. A systcm employing autoatic
sprinklers installed in a piping system contai 	

m
ning air or

nnrnen undo pressure, tht re le ase ofwhith, as from the
openingof a sprinkler, pctmits the water pressure toopen
a valve known as a dry-pipe valve. The wa ter then flows
into the piping system and out the opened sprinklers.

Emergency Impairment. A condition wherein a
sprinkler system or a portion themof is aul of order due to
an unexpetted occurunce such as a ruptured pipe.
operated sprinkler, interruption of water supply to the
sys tem. etc.

Indicator Post. A control extending above ground or
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Figure I.31a1 Fras-pipe yaem.
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through a wall for operating sprinkler control valves. A
target or indicator visible through an opening in the post
shows whether the valve is open or shut.

Inspection. A visual examination of a sprink ler
system or po rtion thereof to ver ify that it appears to be in
operating condition and is free from physical damage.

Listed. Equipment or mate rials included in a list
published by an o%anhation acceptable to she 'authority
[r sing ju risdiction and concerned with product ratua-
tion, that maintains pe riodic inap iiem of production of
listed equipment or matcriala and whose listing states
either that the equipment or mate rial meets appropriate
stand ards or has been tested and found suitable for use in
a specified manner.

:'OTt The —1. for tderadyL,g Fred pulp-. mar my
fat e	
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nateheepvui

	
r:"w-ed with Fed—t-6 s
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^
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prodxi mFIOS rd 
by ebe tse:cd wguvssuon w identity s ruled

Locks and Chaim. Heavy-duty locks and chains suf-
ficiently durable to resist any cutting device less than
heavy-duty bolt cutters.

Sfainsenance. Work performed to keep equipment
operable, or to make repair.

Ou ts ide Screw and Yoke tO. S. & Y.I Valre. A gate
valve with a rising stem which indicates if the valve is
open or dosed.

Pre•Aciion S ys tem. A closed sp ri nkler system con-
taining air that mayor may not be under pre ssure, with a
supplemental Fire detection s ys tem installed In the same
areas as the sprinklers. Actuation of the fire detection
s} um opens	 lva vae which Permits water to flow into the
sprinkler piping and to be ducharged from any sprinklers
which may be open.

Pre-Planned Impairment. A condition where a
sprinkler system or a portion thereof is our of service due
to work which has been planned in advanec such as nevi.
sions to the wat er supply or sprinkler system piping.

Qualified Impection Service. A senice program
provided by a fire protection contractor and/or owner's
representative in which all of the Chapter 7 prmisicros are
included.

Quick-Opening Orrice. A listed device such as an
accelerator or an uhauster used to cause a dry-pipe va ire
to operate more rapid;y.

Roadway East. A sleeve prmiding acce
ss

 to an on
derground control va lv e.

Seals. The use of small-diameter wire which is
threaded and knotted within a lead seal. Alternately.
piastir devices are available for the same purpose.

The closing of the seal makes it impossible to corn s
valve unless the seal is broken. The broken seal indicates
that the valve may have been moved from its normal p-i
lion.

Should. Indicates a recommendation or char which is
advised but not required.

Sprinkler System, A sprinkler system, for fire proles
lion purposes, isintegrated system of underground
and overhead piping designed inaccordance with I r
protection engmeeung standards. The installation sr,
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eludes a water supply such as a gravity tank, fire pump.
rese rvoir or pressure tank and/or connection by under-
ground piping to a city main. The portion of the ap ri n•

grkler system aboveground is a network of s ciaily sited or
hydraulically designated piping installedl in a building,
structure or area, gcmra Ily overhead, and to whichsprin-
kb rs are connected in a systematic pattern. The system
includes a controlling valve and a device for actuating an
alarm when the system is in operation. The system is usu.
ally activated by heat from a fire and discharges water
over the fire area.

Tamper Switch. An ele ctrical device for co nt ro l,

vane supervision which initiates an alarm when the eon.
trol val'e's moved from the normal position.

Testing. Conducting periodic physical checks on the
sprinkler system such as water flow tens, alarm tests, or
dry-pipe valve t ri p testa.

Waterflow Alarm. A listed device so constructed
and installed that any ]low of water from a sprinkler
system equal to or greater than that from a single
automatic sprinkler will r esult in an alarm signal.

Wet-Pipe System. A system employing automatic
sprinklers mm31rcd in a piping system containing water
and connected to a water supply. Water discharges im-
mediately from sprinklers opened by a fire-

1-4 Uni ts . Metric units of measurement in this recom,
mended practice are in accordance with the modernized
metric system known as the International System of Uni ts

(Sl
)

, Two units (liter and bar), outside of but recognised
by 51, are commonly used in international fire proice-

tion. These units a re limed in Table 1-4 with conversion
factors.

-N—, ai Unit	 list, 5,mbo1	 C_a ioa F.-

Ii,rr	 L	 lr,l = b,7b, L

,.,Lie 4er 'uc	 dm'	 lgtl = I-70 des'
p.[[al	 P.	 7pa = E43 4 757 Ps
W	 brx	 1 ppssit =

 
0 .06i3 b.r

bu	 bc,	 I b.r = lo' P.

r« .aaamn,l [«,[crave:.[ ,,a ^fcrm.,ioo Pte Asy st Fss4, srs.,-
ds,e^ r.tertn, P.nro

1 If a value for measurement m given in this reco,n.
in practice is followed by an equivalent value in
other units, the fi rst slated is co be regarded as the re.
quirement. A given equivalent value may be approx.
inhale.

14.2 The conversion procedure for the SI units has
been to multiply she quantity by the conversion factor
and then round the result to the approp riate number of
significant digits.

1-5 Responsibility of the Owner or Occupant.

1-5.1 The responsibility for properly maintaining a
sprinkler system is the obligation of the owners of the
praperty-

P
x
w^ „s* 'i

3	 't .rte	 cs.

-_w7a4

N.s4	 I

^° a '' _era, a,•P^[wr	 j

^"'	 Tif.UL[UTOwWTiC wFr PJF FPP «[LEa FrFI[x

,ipre i4k] wa-prpa,p::

Al

rtixta Calm rypir,l .tarn „al, t sea ,rs*sraicg+.

Sy means of pe riodic tesm the equipment is shown to
he in good operating condition or any def ects or im-
pa4 ,ntx are revealed. Such iesu are made, however, at
the ossssers responsibilisy and risk. In telligent coopera-
tion in the performance of these rests shows evidence of
the owners interest in property conservation.

1-5.2 Automatic sprinkler systerns fnrtailed in accor-
dance wlih NFPA stand aeds require a minimum of inspec-
tion, testing and maintenance; however, deterioration or
Impairment may result from neglect. De finite provision
for periodic competent a teint-son is a prime requirement
if the s), trin is to se rv e its purpose effectively.

1 .5.3 Arrangements should be made to keep all stock
piles, racks and other possible obstructions the proper
distance below sprinklers. [The minimum recommended
distance below sprinkler deflectors at the ceiling is 18 in.
(457 mm). The min mimu recommended distance below
sprinkler de flec to rs in racks can be found in NFPA 231,
Sfaadardfor General Storage; NFPA 291C, Standardfar
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Rae$ Storage; and NFPA 231 D, Standard on Storage of	 Chapter 2 water Supplies
Rubber Tiru.l

1 -5.4 A competent and reliable employee should be
given the responsibility of regularly inspecting, testing
and maintaining the system and reporting any troubles or
defects to his employer. This should have
proper instruction and training and a general under-
standing of the mechanical requirements of operation.

1-5.5 5uppo,t personnel should be trained in inspec.
tion. stung and maintenance and be fully capable of
taking over the functions at any time when the authorised
individual is un available.

1 .5.6 Public Ffre Department.
1 .5.6.1 It is advisable to notify the fire department of
the installation of automatic sprinkler equipmr t sot that
it may become familiar vrirh the system. The Fire depon-

ent should knot the extent of the protection and the
location and arrangement of the control valves and the
connection for Tice department use.

1-5.7 Security Personnel.
I-5.7.1 Instruct security personnel in the following:

(a) Location and we of control valves, drain vaha
and alarm devices.

(b) Prompt transmittal of a fire alarm to a fire depart-
mentor brigade, before attempting to extinguish the fire.

(c) Proper notification in ease nffire or impairment of
sprinkler equipment,

(d) Daily visual inspection of all sprinkler control
valves on the guard's first round to ascertain that they are
open.

(e) Proper notification immtdiately of any valve found
Closed.

(f) Proper notification when sprinkler alarms operate,
to determine the cause of water flow.

(g) Do nor close sprinkler control valves until it has
definitely been established that there is no fire.

(h) During cold weather, verify that windows or other
openinp arc closed and that proper temperature is being
mamramed ro prevent freeing.

I-6 Sprinkler Inspection Service.
1 .6.1 The level ofr6abilhy ofthe protection offered by
an automatic sprinklers}stem is promoted when there is a
qualifed inspection service. Qualified inspection service
should include:

(a) Four visits per year, at regular intervals.
(b) All services indicated in summary Table 7.3.
(e) 'Flit Completion of a report form with copies fur-

nished to the property owner. (See Chapter 7, Report of
Inspection, Wibit 1.)

1 .6.2 The outside inapcction services are an adjunct to.
and are not intended to replace, the a.mers obligations.

2.1 General. The source and quantity of water is of
fundamental importance. To ensure the continued ex•
istence of proper Row, it is necessary that periodic impec-
tions and tests be conducted by qualified personnel.

2-2 Grarity 'ranks and Suction Tanks. (Set NFPA
22, Standard for Water Tanks for Pilate Fire Noteo
lion.)

2-2.1 Monthly inspections should be made to check the
maintenance of water at proper keel in the tank.

Constant maintenance of a full supply of water in
gravity tanks is necessary not only to anaure proper Per-
formance of the sprinkler system in the event of a fire, but
to prevent shrinkage of wooden tanks and minimire, cor•
rosion of steel tanks.

2.2.2 Heating devices should be kept in order and the
water temperature in the tank should be checked daily
during tittering veather to maintain a minimum temper.
at-e of 40°F (4°C)•

2.23 The tank roof should be kept right and in good
repair, with the hatches fattened closed and the
fronproof casing of the tank riser in good repair.

2-2.4 Ice should not be allowed to form on any part of
the tank structure. The prevention of Erecting in the riser
or the formation of ice in the tank itself is utsemely im-
portant. Frrering in the riser of an elevated tank may
obstruct the flow of water from the tank. The formation
of a layer of ice on the water of elevated or suction tanks
also may inspede or present the flow from the tank. The

mforation of heavy icicles through leaking of the rank is
dangerous as rank collapse may ensue or people may he
endangered by falling icicles.

2.2.5 The bases of the tourer columns should be kept
free from dirt and rubbish which would otherwise permit
the accumulation of moisture with consequent corrosion.
The tops of foundation piers should always be as least 6
in. (152 mm) above the ground level.

Coal or ashes or combustible material of any kind
should not be piled near the columns as this may cause
failure of the steel work due to lire- hearing or corrosion.
The rank site should be kept cleared of weeds. brush, and
gran.

2.2.6 Before repainting, the surface should be
thoroughly dried and all loose paint, rust, scale and other
surface contamination should be cemoved. After proper
surface preparation, the original paint system should be
reswfed. It may be ntcnsaryortconomical to repaint the
entire inside surface. On the exterior, normal mainte-
nance will invoke local patching and ppeeriodic applica•
tion of one complete finish coat when the preceding has
weathered shin or for improved appearance after patch.
ing.

The painters should not allow any scrapings or other
foreign matcria$ to fall down the riser or outlet. If the
opening is cov-erect for protection, only a few sheets of
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paper tied over the end of the settling-basia ,stub should
be used. The paper should be removed upon the rn mple-
Lion of the job.

For detailed information refer to NFPA 22, Standard
for Water T ski far Pnwte Fire Protection, Care and
Maintenance Sectkn.

2-2.7 Necessary periodic emptying of steel tan
d	

ks for rc-
pafnn* can be minim	 taxieed by of a cathodiccorrosion
prevention system that counieracs the natural eleetroly.
tic action that is the basis for most corrosion. Such a
astern needs periodic attention to the condition of sus.
pended electrodes. 1 f chemicat water additives are used to
inhibit corrosion, semi-annual chemical analysis of the
water should be made. (See visa NFPA 22, Standard far
Water ranks for Paiute Fire Protection, Section
.4-2-7.13.)

If cathodic protection is maintained in a steel tank, the
tank should be cleaned out sufficiently often to prevent
sediment and scale entering the discharge pipe.

2.2.8 The authority having jurisdiction should always
be notified in advance when and for how long the tank is
to be out of service.

2-3 Pressure Tanks. (See NFPA 22, Standard for
Water Tanks for Priwte Fire Nelection.)
2-3.1 Pressure tanks should be inspected regularly,
checking the water level and air presiuce monthly.

2-3.2 Theinteriorofprtmuretaaksshouldbeimpecled
carefully at the—year intervals to determine if corrosion
is taking place and if repainting or repairing is needed.
When necessary, they should be thoroughly scraped and
wire brushed and repainted with an approved metal-pro.
tective paint.

2.3.5 Applicable safety codes should be consulted with
respect to the maintenance and testing of pressure tanks.

2-3.4 The tank should be pressure tested at intervals as
required by the ASME, A'an-Fired Pressure Vessel Code.

24.5 Sight gage valves should be kept closed except
when test for water level is being made.

2.3.6 The tank and its supports should be examined
and painted as recommended for gravity tanks.

2.5.7 The heat within the tank enclosure should be
checked daily during cold weather to maintain a 406F
(4°C) room remperature.

2.4 Fire Pumps. (See NFPA 20. Standard for Instaila.
tian of Cent f gal Fire Pumps and NFPA 21, Standard
for the Operation and Maintenance of National Standard
Steam Fire Pumps.)

24.1 General.
24.1.1 The pump room should be kept dean and xc-
ccssible at all times fire Pam pp driver and controller
should be pro'ce'ed against possible intereuprion of set.
.ice through damage caused by explosion. fire, flood.

earthquake, rodenu, insects, windstorm, freezing, van-
dalism and other adverse conditions.

2-4.1.2 The suction pipes, intakes, foot valves, and
streets of fur pumps should be examined frequently to
make sure that they are free from any obstruction. Mud,
gravel, leaves and other foreign material entering the sue-
Lion pipe may cause damage to the pump or obstruction
of the piping of the sprinkler system. The formation of ice
may also impair the opecation of the pump.

NOTE- Lt«:toutt p—p, 0—td be presided +rah caster
..I., a P—e heal.

24.1.3 Suitable means should be provided for maim
raining the Lemperature of a pump room orpump house.
where required, above 40 e F (4°C). Where pumps are
driven by internal combustion engines the temperature of
the pump room, pump house, or area where engines are
installed should never be less than the minimum recorn.
mended by the engine manufacturer.

24.1.4 Pump rooms and pump houset should be dry
and free of condensate. Accumulation of water in the
steam pump supply line or drainage equ'ipmenc may be
dangesam and should be avoided. {Vhcre condensate is a
problem some heat should be provided.

2-4,1,5 Fire pumps should be operated only in connec•
lion with fire protection se ice and not for plant use.

2-4.1.6 Oil in internal combustion engitic pumps
should b< changed in accordance with man facmrersm-
siructions, but not less than annually.

2-4.1.7 Storage batteries should be tested frequently to
determine the condition of battery cells and the amount
of charge in the battery. Out distilled water should he
used in in cells. The plates should be kept sub-
merged at all tunas-

2-4.1.8 Fud storage ranks should be kept full at all
times.

2-4.2 Periodic Operation and Testing.
2.4.2.1 The pump should be operated every week at
ratedspeed. Inspect the conditionof the pump, bearings,
stuffing boxes, suction pipe strainers and the various
other details pertaining to the driver and Content eq p
meat-The examination should be emended to include
the condition and reliability of the electric power supply
and, if the pump is engine driven, the storage batteries.
lubricated system and oil and fuel supplies.
Frcepiidn: Elecirfc molor dricen ftre pumps should be
tested monthly,

24.2.2 When automatically controlled pumping units
are to be tested weekly by manual means. at 3east one
start should be accomplial,cd by reducing the water pres-
sure tither with the test drain on the pressure sensing line
or with a larger flow from the system,

2-4.2.3 if the driver has an internal combustion engine.
it shauid be run for at least St) minister to bring it up to
normal running Lemperature and m make sure it is con-
ning smoothly at rated speed. Automatically controlled
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equipment should be arranged to automatically start the 	 2.7.1.2 A valve Seal and ra$ system should be used in
engine with the initiating mean" being a solenoid valve	 connection with the supervision and maintenance of a
drain on the pressure control line.	 sprinkler system.

2-4.2.4 Steam pumps should beoperated until water is
discharged freely from the relief valve. Regular inspe .
clans should be made: checking the maintenance of am•
pie pressure; preper supply of lubricating oil; operative
condition of relic, valve and level of water in the priming
tank.

2-4.2.5 A yearly flow test should be made to make sure
that neither pump nor auction pipe is obstructed and the

p
temp u operating property. when the water supply is
r a public venue main, pump operation should not

reduce the suction head at the pump below the pressure
allowed by the local authority. At this time bath the static
and pumping water level of vertical shaft pumps should
be derermincd.

2.5 hydrants. (See NFPA 24, Standmd for fWta;e
Fire Server Mains and TAeir Appurrenances.)
2.5.1 Inspection of Hydrants.

(a) Public hydrants near the building should be ob-
s td for any signs of damage or vandalism.

(b) Private hydrants should be itupected monthly to
verify that they arc visible and readily accessible with caps
in place,

2-5.2 Maintenance.
(a) Lubricate private hydrants twice yearly.
(b) Private hydrantsshouldbeservicedasrecommend-

ed by manufacturers.

25.3 Testing. At tease annually, private hydrants
should be opened and closed to ensure proper water Flow
and drainage.

2-6 Riser Flow Tests,
2.6.1 Water flawtests should be made quarterly from
water supply test pipes (main drain valves).

Test at the main drain valves includes noting of
pressure gage readings with unrestricted flow of water
with the drain valve wide open, as compared with the
reading with the drain valve closed. If the readings vary
materiaEly from those previously establ ished or from nor.
mal readings, thetondition should be investigated. These
tests are intended to show whether or nor the normal
water supply is available on the system and to indicate the
possible prW cc of closed valves or other obstructions in
the mpP Y P1Fe

i;ore Hater flaw use o& r ryrerm brut-g . d;rttt 14, -r-
teal wrists « fist eepa,raect s".rnsFf lK

o".
914, -it

rft<s t frGper cot%< if ghrn la llx ugnr] rntiriad rrrr»n

2-7 General Valves. (See NFPA 26, Recommended
Prdericesfdrtha Supervision of Yalces Controlling Water
Supplies for Fire Protecrion.)

2-7.1 General.
2.7.1.1 Valves should be numbered and each should
have a sign indicating the portion of the system it can.
trals.

2-7.1.3 Faith control valve in the sprinkler system
should be secured in its normal oropeo position by means
of a seal, lock, or camper switch.

2-7.1.4 All canrrol valves of the sprinkler system should
be inspected at regular intervals.

(a) Sealcd valve — weekly
(b) Locked valves and --Ives with tamper switches —

monthiy.

2-7.13 If a norma[)y open sprinkler vahe is closed,
shutting off any part of the system. the owner or m anager
of the Propercpp hauld bo notified immediately so chat the
owner may follow his norma] v ire supcni3ion pro-
cedure, including notifying she authority havingyurisdic-
tion. (See Chapter 6, Impairments.)

2-7.1.6 Valves should be kept in normal position and
thesprinkler system in see ice to the greatest extent possi-
ble during alterations and repairs.

2-7,1.7 After any alterations or repairs, an inspection
should be made to cnsurc that the valves are in the fully
open position, properly sealed, locked or equipped with a
tamper switch, and the system is in commission.

2-7.1.8 Valve stems should be oiled or greased at least
once a year. At this time, completely dose and reopen the
valve to test its operation and distribute the lubricant.

2-7.2 Vabe inspection Report.
2-7.2.1 A valve imptrd— report should show that the
valves are:

(a) In normal open or dosed position
(b) Pro?e ]y sealed, locked, or equipped with a

tamper switch
(c) In good operating condition
(d) Readily accessible
(e) Provided with wrenches where required.

2-7.3 Indicator Post.
2.7.3.1 Quarterly, each post indicator valve should be
opened until spring or mnsan u (tit in the rod assuring
that the rod has not become detached from the vahe.
Valves should be backed one-quarter turn from the aide
open position to prevent jamming.

2.7.4 Underground Gate Valves with Roadway
Boxes.
2.7,4,1 Quarterly, each vahe should be operated with 
T-handle wrench to verify chat it is in the open position.

2-7.4.2 The location of each such vahe should be clear
ly indicated by a sign on a nearby wall at by a marker.
The sign should also indicate direction of valve opening,
clockwise or counterclockwise.

2-7.4.3 The roadway box for the vahe should always be
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readily accessible, and the cover should be kept in place

2.8 Fire Department Connections,

2$.1 Fire department connections should be visible
and accessible at all times. They should be inspected
monthly.

2-8 .2 Caps or pplugs should be In lace, threads In good
condition, ball drip or drain in working order, and check
valve not leaking, prior to replacing caps or plugs, ensure
that waterway is clear of foreign ma terial.

2.9 Hose and Hose Stations. (See NFFA 1962, Stan-
dnrd jor rAe Core, Use and manrerm.ca of Fbe Hose In.
rluding Connecliorsr and Make.)
2-9.1 Hose stations should he inspected momhly to em
sure that all equipment is in place and ingood condition.
Hose racks or rats and nozzles should be checked for ob-
sious signs of mechanical damage. Hose station control
valves should be checked for signs of leakage.

2.9.2 Hose including gaskets should be removed and re-
racked at least annually.

Chapter 3 Automatic Sprinklers

3. 1 General.

3.1.1 Sprinklers should be visually checked regula rly.
Sprinklers should be free from corrosion, foreign
material, and paint, and not bent or damaged.

3. 1.2 The standard sprinkle r is the type manufactured
since 1953. Incorporating a uniform, hemisphe rical
discharge pauern. Water is di rbarged is all directions
below the plane of the deflector. Little or no water it dis-
charged upward to wet the ceiling. Sp rinkler deflectors
are stamped as follows;

Upright Sprinkler Marked 5SU

Pendent Sprinkler Slarl ed SSP

3-1.3 The old style sprinkler is the type manufactured
before 1955. It discharged approximately 90 percent of
the water upward to the ceiling. It can he i nstalled in
either the upright or pendent position.

3-1.4 Only listed sprinklers may be used. Sprinklers
map not be altered in any respect nor have any type of or-
namentatio

"

paint or coatings applied after shipment
From the place of manufacture.

3.1.5 Corrosion r
es istant or specially coated sp ri nklers

are installed in locatio
ns where chemicals, rnolstuce or

other corrosive vapors exist.

3 .1.6 Temperature Ratings.

3 .1,6.1 The standard temperature rating of automatic
sprinklers is shown in Table 3 . 1.6.1. Automatic sprin,

kiss are manufactured with their frame arms colored In
accordance with color code designated in Tabk 3.1.63 .
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3-1.6.2 When higher temperature sprinklers are neco.
sa ry to meet extraordina ry conditions, special sp rinklers
a1 high as 650 4F (MVC) are obtainable and may he
used.

3-1.6.3 Information recggarding the high es t temperature
that may be erwounicred in any location in a pa rticular
imealktion should be obtained by use of a thermometer
that will register the highest temperature encountered,
which should be bung for sacral days in she questionable
location under the normal ambient tempentvre condi-
tion.

3.2 Replacement Sprinkle rs .

3 .2.1 Care should be taken to ensure that replacement
sprinklers hair the proper characte ristics for the location;

(a) SLyle

(b) Ori fice site

(c) Temperature rating

(d) Coating, if any

(e) Deflector type (upright, pendent, sidewall, etc.).

3 .2.2 Standardsprinkleismanvfacturedafterl952may
be used to replace old style sprinklers manufactured prior
to 1953.

Fscep1ton: Hers and r<h4,vs. See )46.2.8 of NFPA
13, Inslouvion of Sprinkfer Systems.

3-2.3 Old style sprinklers may be used to replace ex. -
isting old style sprinklers.

3-2.i Old style sprinklers should not be vied to replace
standard sprinklers without a complete engineering
resicw of the system.

3-2.5 Secondhand sp rinklers should rest be used.

3.3 Automatic Sprinkler Replacement and Toting
Program.

3 .3. 1 Reprcxmative samples of solder-cy-pe sprinklers
itYtLemppaature clasasfiration of Extra High

(325°FM163°C) or greater which arc exposed on a
winicontinvous to continuous maximum allowable am-
bient temperature condition should he t es ted at 5-year in.
tcivah for operation by a testing laborato ry acceptable to
the authority having ju ri sdi ct ion.

3 .3.1.1 A reprsenrative sample of sprinklers should
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normally consist of a minimum of two per floor or in-
dividu at riser, and in any case not less than four, or I per-
cent of the number of sprinklers per individual sprinkler
system. whichever is greater.

3 .3.2 All automatic sprinklers should be replaced when
painted, corroded, damaged or leaded with foreign
materials or when representative samples fail to pass test.

3 .3.3 When sprinklers have been in service for 50 years,
rePrescntauve samples should be submitted to a testing
laboratory acceptable to the authority having ju risdiction
for operational testing. Test procedure should be
repeated at ]0 -y-ear intesvais.

3 .3.3.1 Sprinklers made previous to 1920 should be re.
placed.

34 Sprinkler Guards. Sprinklers which are so located
as to be subject to mechanical injury should be protected
with approved sprinkler guards.

3-5 Stock of Spare Sprinklers.
3-5.1 A supply of spare sprinklers (never less than six)
should be stored in a cabinet an the premises for re place.
ment purposes. The cabinet should be so located that it
will not be exposed to moisture, dust, corrosion, or a tem•
perature exceeding 100 3F (McC).

3-5AA The stock of spare sprinklers should be as
foil—

(a) For buildings having not over $00 sprinklers - not
less than 6 sprinklers

(b) For buildings having 300 to 1,000 sprinklers - not
It. than 12 sprinklers

(c) For buildings having over 1,000 sprinklers - not less
than 24 sprinklers

(d) Stock of sppare sprinklers should include all apes
and ratings itsxalled-

3-5.1,2 A special sprinkler wrench should be provided
and kept in the cabinet, to be used in the removal and in-
siallatien of sprinklers. Other gpes of wrenches may
damage the sprinklers.

3 .5.1,3 Automatic sprinklers and fusible links protec-
ling commercial-typC cookingg eqquippment and their
associated "milaeion systems slroufd he inspected twice
yearly and se placed annually.

3 .5.1.4 Sprinklers protecting spraying areas should be
clean and protected against oversprayresidue so that they
will operate quickly in event of fire. If covered.
poly ethyjene or cellophane bags having a thickness of
0.003 in. (0.076 mm) or less, or shin paperbags should be
used. Cav-erings should be replaced or heads cleaned fro
qucridy so that heavy deposits or residue do not ac.
cumulate. If not coveted, the sprinklers should be re-
placed annually.

Chapter 4 Sprinkter System Components

4. 1 General.
4-1.1 The sprinkler contractor provides irveructfonal
literature describing operation and pmper maintenance
of fire protection el mees. This instructional literature
should be posted near the system riser,

4-2 Piping,
4-2.1 General Provisions. Piping should be kept n
ggcod condition and free from mechanical injury. 5prin-
kler pipingg should not be used for support of ladders,
stock or other material.

4.2,2 When the piping is subject to corrosive err
mosphere, a protetiht coating that resists corrosion
should be provided and maintained in proper condition-

4.2,3 When the age or service conditions of the sprim
kler equipment warrant. an internal examination of the
piping should be made. When it 4 necessary to flush a
part or all of the piping system, this work should be done
by sprinkler contractors or other qualified workers.

4.3 Hangers.
43.1 Hangers should be kept in good repair. Broken or
loose hangers should be rep] aced or refastened.

4 .3.2 Broken or loose hangers may put undue strain an
piping and fittings. cause breaks, and interfere with
proper drainage,

4-4 Cages,
44.1 Gages on wet-pipe sprinkler systems should be
checked monthly to ensure that normal water supply
pressure is being in3 'am d. Gages on dryry pre-acuon
and deluge syxtms should be inspected weekly to ensure
that normal air and water pressures are being main.
tained.

44.2 Cages should be checked with an inspector's gage
every five years-

4.5 Water Flow Alarm Devices.
4-5.1 Water-flow alarm devices include mechanical
water motor gongs, vane-type water flow devices and
pressure switches which provide audible and/or visual
signals.

4-5.2 Vahes controlling water supply to alarm devices
should be sealed or locked in the normally open position.

4-5.3 Watrrllox alarm deices should be tested at least
quarterly, weather permitting.

4-6 Notification to Supervisory Service.
4-6.1 To avoid False alarms where sv penisory service is
provided. including proprietary, remote alarm receiving
faciiiiy or fire department. the central station should
a;ways be notified before operating any valve or otherwise
disturbing the sprinkler system.
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4-7 Wet systemr—Alarm Valves.
4 .7.1 Teti alarms quarterly by opening the inspector's
test connection.
aceplionr Where utafher conditions or other cir-
cumslemeas prohib6 wing Me inspyettor's less connection,
the by-pdu toil connection may be used.

4.7.2 Cold weather valves should be closed at the ap•
proach of fretting weather. Drain the piping in the area
subject to fretting. The drain valves on the exposed pip-
ing should be Itfe slightly open. (Automatic proterrion
should be resiored when danger of fretting is past.)

\Dim To pro»ax,xarroaad pruecr'an, irureca=merded
elver cad weather .-thee be «placed oat a7-p[pe+rlrer or tn-
ufreeu eyn<w.

44.3 The Ertezing point of solutiaia in antifreeze
spurns should be checked annually by measuring thr
specific gravity with a hydromctte, and adjusting the
solutions if necessary. The use of antifreeze solutions
should be in conformity with any state or local health
regulations.

4.7.4 Buildings should be inspected to verify that win-
down. skylights, doors, ventiiators. and other openings
and closures will not unduly expo" sprinkler piping to
fretting. Blind spaces. unused attics. %air eowtla, low
spaces under buildings and roof houses are often subject
to fretting.

4-8 Dry Systems—Dry Valves, Accelerators, Ea113tlater5.
4-8.1 Dry-pipe systems should not be convened to wet-
pipe dean$ warm weather. This will cause corrosion and
accumulation of fortiga matter in the pips system and
loss of alarm "nice.

4-8.2 Inspection and Maintenance,
4 .8.2.1 The priming water should be Inspected quay
terly and maintained at the proper level as recommended
by the dry valve manufacturer.

48.2.2 Grease or other sealing materiat must not be
used on scats of dry, pfpe valves. Force should not be used
in attempting to make dry vahes light.

4 .8.2.3 Test water flow and lox air pr"uce alarms and
perform a watt -flow test through the main drain con-
nection quarterly.

4-8.2.4 The air or nitrogen pressure on each dry-pipe
sriem should be checked at last once a week and main-
tained as per manuf2c4urers insteueiians. All leakage
resulting in pressure loss greater than 10 psi (0.7 bar) per
week should be repaired.

4.8.2.5 The dry-pipe valve enclosure should be main.
tained at a minimum temperature of 40°F(4°%

4-8.2.6 Before and during fretting weather, all low,
point drains on dry-pipe ayscems should be drained as fre-
qqucntly as required to remove all moisture. This process
should be rated daisp until all condensate has been rt-
moved. The

epe
netting of a small amount of water in the

system piping may cause rupture of the sprinkler system

resulting in tateraivo, damage to the sprinkler system and
water damage to the building and contents, Drum drip
assariblies should 6t in a warm area or in a heated
cnclosuce, when practical.

483 Trip Tests.
48.3.1 Trip tests of each dry-p -apt valet, including
quick-opening devices, If any, should be done in the
spring to allow all condensate to drain from the system
piping. Aithlstime, thocouhly clean the dry-pipe valve,
renew Paris

	 required and reset the valve.

4 .8.3.2 Each dry-pipe valve should be trip tested with
control valve partially open, cleaned and reset at least
once each year during warm weather, The shut-off valve
should be kept open at least far enough to permit full
flow of water at good pressure through the main drain
when it is fully opened.

4-8.3.3 Before any dry-pipe valve is tripped or tested,
the water supply line to it should be thoroughly flushed.
The main drain below she valve should be opened wide,
and water at full pressure should be discharged long
enough to clear the yyipe of any accumuladon of scale or
(Orelggnn material. if tLL a is a hydrant on the supply line,
this hpdrant should be flushed before the main drain is
Opened.

4-83.4 Cautions The tripping of dry-pipe valves with
throttled water supplies wit completely operate some
models that require a high rate of now to complete mave-
mom of the clapper assemblies.

4-8.3.5 All dry-pipe valves should have a tog or card at-
isched showing the date on which the valve was last
tripled and showing the name of the person and the or-
gansaaon making the test. Separate records of initial air
and water pressures, iripping time and tripping 'r
pressure, and dry-pipe valve operating condition should
he kept for comparison with previous test records.

4$,4 Trip Test Full flow. Each dry-pipe valve should
be trip toted with control valve wide open at least once
every three years or when she system is altered. This test
should be conducted by opening the inspector's Lose pipe.
Test should be terminated when the dry-pipe valve has
wipped and clean water is flowing at the inspectors test
Pipe.

4-9 Air Compressor.
4.9.1 An air compressor should be lubricated only if
recommended by the manufacturer and in accordance
with his instructions. The motor unit should be kept dirt
free. Filters and strainers should be cleaned as required.
Cr)3tals in air dryers should be replaced when color
changes indicate they have absorbed moistuce.

4.10 Air bfaintena nce Device.
4. 10.1 Stra(ners, likers and restriction orifices should
be cleaned as required. If regulator 4 provided with a
drain cock, periodically remove condensation.

4d1 Quick-Opening Devices (Accelerator or Ex-
haunter).
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4-11.1 The quick-opening deice should be tested at
least twice a year.

The manufacturers instructions for testing and
resetin4 the deice should be carefully followed. When
the deuce does not operate properly on test, the dry,pipe
system should be kept in service and the device repairtd
or replaced immediately. Repair Paris or replacement
device should be obtained From the original manurse-
turer.

4-12 Acluge, Preaction and Automatic On-Off Prtac-
tion Systems.
442,1 Compicte charts are furnished by the ir,malling
company, showing the proper method of operating and
testing these systems. Only competent mechanics fully in.
structed with respect to the details and operation of such
systems should be employed in their repair and adiust-
mcnt. It is highly advisable for the ownty to arrange with
the installing company for at least annual inspection and
testing of the equipment.

4.12.2 In preaction systems when it is necessary, to
repair the actuating system, as distinguished from the
piping system hstlf, the water may bt turned into the
sprinkler pfpfng, and automatic sprinkler protection thus
maintained snthout alarm service, provided there is no
danger of fretting.

4.12.3 Test dttectionsystems semiannually and alarms
quarterly according to the procedures suggested by the
manufacturer.

Chapter 5 Flushing

5.1 Flushing.
5-1.1 For effective control and extinguishment of fire,
automatic sprinklers should receive an unobstructed flow
of water. Although the overall performance record of
automatic sprinklers has been very satisfactory, there
have been numerous instances of impaired efficiency
because sprinkler piping or sprinklers were plugged with

Fit
e xale, mud, stones, or other foreign material. If the

Grit sprinkftrs to open in a fire are plugged, the fire in
that area will not be extinguished. an  excessive number of
sprinklers will Operate causing increased water damage,
and possibly the fire will spread out of control.

5 .2 Typo of Obatcactlon Material.
5.2.1 Obstruction) may consist of compacted fine
materials, such as runs, mud. or sand. Pipe scale is found
more frequently in dry-pipe thanin wet systems. Dry-pipe
systems that have been maintained wet or dry altcmattly
over a period of years are particularly susceptible to the
accumulation of Kale. Also, in systems continuously dry,
condensation of moisture in the air supply may result in
the formation of a hard scale along the bottom of the pip-
ing. When sprinklers open, the scale is broken loose and

carried along the pipe, plugginj some of the sprinkle" or
forming obstructions at the fittings.

58.2 Stones of various sires, cinders, cast-iron pipe
tubercles, chips of wood, or Other coarse materials may
be found. Sprinkltr piping is sometimes anially
obstructed by such objects as pieces of woos, paint
brushes, broken pump valves oe springs, or excess
materials from improperlyy poured pipe joints. Materials
may be sucktcl from the botom of areasrss or reservoirs
by fire pumpps with poo 1y arranged or inadequately
screened intakes and forced Inc. the system. Sometimes
floods damage intakes. Other materials may be permitted
I? enter by tactless worktn during -installation or exten,
lions of mains.

5-3 Presenting Entrance of Obstructive Material,
The following measures should be taken to assurt, as far
as peuiblc, that sprinkler systems are clear of obstructive
foreign matttr and will remain unobstructed.

54.1 Take care when installing underground mains.
both public and private, to prevent entrance of stones,
soil, or other foreign material. As assurance that such
material has not tntertd newlyirwalled sprinkler systems
from underground mains, installcn are required as a
condition of acceptance to flush all newly installed mains
before connecting the inside piping. private fire service
mains should also be flushed after repafn or when breaks
have Occurred in public mains.

5.3.2 Screen pump suction supplies and maintain
screens in good condition. Equip connections from

r
estocks with strainers or grids, unless the penstock in.

lets themselves are so equipped.

5.3.3 Keep dry-pipe systems on air the at round, im
stead of alternately on air or water, to inhibit formation
of runt and scale.

5-3.4 Use extreme care when cleaning tanks and open
reservoirs to prevent material fromemerm ppiping.
Materials rtmoved from the interior of gravity tanks dur•
ing cleaning should not be permitted to enter the
discharge pipe.

54 Conditions Shorting Need for Investiggaation.
Although precautions for prevemirsgentrance oft, strucr
tive materials are generally followed at well maintained
premises, esidence based on fire expericn(e and hun•
dreds of flushing investigations shows that some sprinkler
systems are obstructed to an extent that would seriously
impair their effectiveness during a fire.

5-4.1 Conditions that may indicate the need of in
vestigation inctude the follov ing:

fa) Defective intake screens for Ere pumps caking suc.
tion from streams and reservoirs.

(b) Discharge of obstructive material during routine
water tests.

(c) Foreign material in fire pumps, in dry•pipt vakes,
or in check valves.

(d) heavy discoloration of water during drain tests or
plugging of inspectors test connations.
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(e) Plugging of sprinklm.
(f) Plvgged piping in sprinkler systems dismantled

during but 	 alterations.
(f) Failure to flush underground maim following in-.&
 Joni or repairs.

(h) A record of biokcn public mains in the vicinity,
(f) Abnormally frequent tripping of dry-pipe valve.

5-4.2 Sprinkler systems should be examined internally
at periodic intervals for obstructions. Where unfavorable
conditions such as those itemized above are found, the
sprem should be examined at fhe-yur intervals after in-
aalhtion "'possibly sooner. Where conditions arc
favorable, dry-pipe systems should be examined at ten-
year intervals after installation.

5-49 Dry-pipe systems found obstructed should be
flushed and re-examined at intervals of not more than
five years.

5-5 Precautions. When sprinkler systems are to be shut
off for investigation or for flushing, take all the paecau-
tions outlined earlier. To prevent accidental water
damagr, control valves should b< shut tight and the
sysum completcIr drained before sprinkler fittings are re-
moved or pipes disconnected. Cover stock and machinery
auxeptibk to water damage, and provide equipment for
mopping up any accidental discharge of water.

5-5.1 la[ge quantities of water are required for effec-
rfee flushing by the hydraulic method, and it is important
to plan in advance the most convenient methods of
disposal.

5-6 Investigation Procedure.
41-6.1 From the plan of the Fire protection system, deter-
mine the sources of water supply, age of mains and sprin-
kler systems, types of systems, and general piping
arrangement.

5-6.2 Examine the fire pump auction supply and screen-
Ing arrangements. If needed, have the auction cleaned
before usingg the pump in tests and flushing operations.
Gravity tanks should be inspected internally, except steel
tanks recently cleaned and painted. If possible, have the
tank drained and determine whether there is loose scale
on the shell or sludge or other obstruction on the tank
bottom. Cleaning and repainting may be required, par-
ticularly if not done within five years.

5 .7 Test — Flushing Maine.
5-7.1 Use hydrants near the ends of maim for flow tests
to determine whether mains contain obstructive material.
If such material is found, mains should be thoroughly
flushed before investigating sprinkler systems. Connect
two lengths of 244-in. hose to the hydrant. Attach burlap
bags to free ends of the how from which the noteles have
been removed to collect any material flushed our, and
flow water long enough to determine condition of the
main being investigated. If there ate several sources of
water supply, investigate each independently avoiding
any unnecessary interruptions to sprinkler protection. On
extensive layouts repeat the tests at several hydrants to
determine general conditions.

5.8 Testing Sprinkler Systems.
5-8.1 Investigate the dry systems first. Tests on several
carefully selected, reprewmative slstems usually are cuff.
dent to indicate general conditions throughout the
premises. When preliminary fnvmifatiorn indicate eon.
siderable obstructive material, this would justify in-
mtigating all systems (both wet and dry) beforecutltning
needed flushing optianons.

5-8.2 In selecting specific systems or pipes for investiga.
tion, comlder:

(a) Pipes found obstructed during a fire or during
rnalmeru nee work

(b) Systems adjacent to points of recent repair to yard
mains, particularly if hydrant flow shoves material in the
main

(c) Pipes invvlving long horizontal rum of feed and
cross maim. Obaructiorm are most likely to be found in

 most remote branch lines at the end of the longest
cross main from the longest feed main, ppaniculaily if the
branch lines are lower than part of the fted main. as
under a deck or platform.

5-8.3 Tests should Include flouts through 214-in. fire
hose directly from cross mains (see Figures 3-8.3(a) and
J8.3(5)] and flows through 114-in. hose. from reprtscn-
tatiee branch lines.

3-8.4 The fire pump should be operated for the large
volume flows, as maximum pressure is desirable. Burlap
bags should be used to collect dislodged material as u
done in the imenigation of yard mains, and each flow
should be continued longenough to show the condition of
the piping interior. After a test, leave all valves open and
locked or waled.

Figure 5-811 Repireer of elbow a[ t ad .4 erne nsie .ilk a
tics§fag monad..—ini.gaf.24.a nipple sad tap.

5-9 Dry-Pipe Systems,
5-9.1 Having selected the test points of a dryTipe
sntem- close the main control valve and release air from
the system. Check the pipingvisually with a flashlight
while it is being dismantled. Attach how valves and
11¢-in. how to ends of branch lines to be tested, shut
thew valves, and have air pressure restortdon thesystem
and the control valve reopened. Open the hose valve on
the end branch line allowing the r}stem to tripin simula•
tiara of normal action. If this test plugs the hose or piping,
the intent of plugging should be noted and cicarad from
the branch line before proceeding with further tests.

5-9.2 After flowing the small end line, shut its hose
valve and test she feed or cross in by discharging water
theau$h a Min. Fire how, collecting anT foreign
material in a burlap bag.
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5.9.3 After the test, the d ry-pipe valve should be inter-
nally cleaned and reset in the normal manner. Its control
valve should be opened, sealed and a drain ten[ made.

5,10 Wet Systems.
5,10.1 Testing of wet systems is similar to that of d ry

spstemscxcept that the system must be drained after clos•
ing the control valve to permit im [allation of hose valves
for the test. Slowly reopen the control valve and make a
small hose flow as presc ribed for the branch line, fob
lowed by the 2Si-in. hose flow for the cross main.

5-10.2 In any case, if lines become plugged during the
tests, piping must be dismantled and deancd, the extent
of plus,*og noted. and a clear flow obtained from the
branch line before proceeding fu rther.

5.10.3 Make similar te sts on representative systems to
indicate the general condition of the wet systems
throughout the installation, keeping a detailed record of
what is done.

5 .11 Outside Sprinklers for Prot"doa Against £x•
posuce Fires.

5- 1 1.1 Ou tside or open sprinkler equipment should be
flow tested once each year du ring warm weather. Before
makingflow ..u, proper precautio ns should be taken to
prevent damage from water discharge. Flow tests will
dneremne thanhe sprinkl ers and the sys tem pipping are in
good condition and tree of abstruuions. Obstructed
sprinklers or piping should be cleared immediately.

5- 12 Flushing Procedure.
5, 12,1 If imestigation indicates the p resence of suffb
cunt mate rial to obstruct sprinklers, a compUte fleshing
p ogram should be carried out. The work should be done
by qualified competent personnel. The source of the
obstruct ing maunal should be determined and steps
taken to prevent further entrance of such mate rial. This
entails such work as inspection and leaning of pump suc-
tion screening facilities or cleaning of p rivate reservoirs.
If recently laid public mains appear to be the source of
the obstruaingm tcrial, watcrwork autho rities should be
requested to flush their system. For recommendations

and procedures for cleaning pump suctions see NFPA 20,
Standard for the lrutalletfen of Cerstrlfugal Fire Armps.

5 . 13 Private Fire Service Maim.
5 .13.1 Mains should be thoroughly flushed before
flushing any interior (ping. Flush piping through
hydrants at dead ends at the system or th rough blowoff
vales. allowing the water to run until dear, if the water
iI suppkicd from more than one direction or from a
Hoped system, dose divisional valves to produce a high
velocity flow through each single line. A velocity of at
least l$ It per second (1.8 m/s) is necessa ry for clea rang the
pipe and for lifting foreign mat erial to an aboveground
flushing outlet. Use the flow specified in Table 5 . 13.1 for
the site of the main under inv es tigation.

5-13.2 Connections from main to sprinkler ciser should
be flushed. Although flow through a short open-ended
2-in. drain may create sufficient velocity in a 6-in. main
to move small obstructing mstc ri al. the restricted water-
way of the globe valve usually found on a sprinkler drain
may nor 	 stones and other large ob' m to pass. 1f
pr seence of large sire material is sus^ectedxa laegeroutl it t
will be needed to pass such mate rial and to Create the
750 .

3

pm (2839-Umin) flow necesearf to move it. Fist
deparimcnt connections on sp rinkler risers can be used as
flushing nudeks by removing the clappers. Mainsean also
be Bushed through a tempora ry siamese fitting attached
to the riser connection Wort the sp rinkler system is in-
stalled (rte Ar u,e 3.13.2).

T.W. 3-13.1 wi,t, e. Recv .xeaded for FI-11. 1 Ptptn3

si[c 4 Pipe	 Fh•

tot.	 gpm	 (U,*:n)

s	 s 0	 Il3t 41
b	 70	 14939}

owto	 137353-
to	 Y.1)	 1x3sy
1 2	 41137	 17570)

r„ac.tor Post
Gotta	

Fla •+std AnV,
	

8 A. e
8 in_xe7n.

Px 7n. Fin stow
Fbn Nr .h oven hose

-

_ 	 b. is

S I., Ric.	 Yoe Crs Gep.rtman[
connae[wn,.rm
down y 	d,

t

itN	 q
Can Iron	 2 K	 .i,hriin
SckjCtd

t	
P—eritora

gP^a9 Kee.	 rons.
IPa.maMnl$ amK

tIMtlV W'tl '
Nains

Figure 3-13.4 Awaegeeua. Evr llv[biag b er n,baa Iran
na2ergrovad aa[ar eo .priekle[ riun.

5. 18.3 Sprinkler Piping.
5. 139 . 1 Two methods are commonly used for Rushing
sprinkler piping: (a) the hydraulic method and lb) the
hydropneumaric method.
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(a) The hydraulic method consis ts of flowing water
progreishtly from the mains, sprnikler risen, feed mains,
cross mains, and finally the branch lines In the same
direction in which it would flow du

ring a Fire.

(b) The hydropneumatic method uti lizesspecial
mequipment and to reseed air to blow a charge of ap.

proximately 3d al (Ili L) of water from ehe ends of
branch lines back into feed mains and down the riser,
washing the foreign mate rial out of an opening at the
base of the riser.

5. 13.3.2 The choice of method depends on conditions
at the individual premises. if examina tion indicates the
presence of loose s and, mud, or moderate amoun

ts
 of

pipe ale, the piping can generally 
be satisfacto rily

qcashed by the hydraulic method. When the mate ri al is
more difficult to remove and available water pressures
ace too low for effective scouring action, the

hydropneumatic method is generally more satisfactory .

5 . 13.3.3 In some cases, where obstructive material is
solidly packed or adheres tightly to she walls of the Pip -
ing, the pipe will have to be d4imamled and cleaned by
sodding or other positive means.

5 . 133 .4 Succe ss ful flushing by either the hydraulic or
hydropneumatic method is dependent on establishing
suf ficient velocity of flow in the respective pipes to remove
silt. scale, and other obstructive materia l. With the
hydropneumatic method. this is accomplished by the air
pre ssure behind the charge of water.

p5.13.3.5 When flushing a. branch line through the end

lx
pe, suffcfenc water should be di scharged to scour the

1 gest pipe in the branch line. Lower rates of flow may
reduce the efficiency of the flushing operation. To
establish the secommtnded flow, remove small end pip.
ing and tonne" hose to larger section, if necessary,

.545.3.6 To determfnc that the piping Is clear afar it
has been flushed, representative branch lines and cross
mains should be inic u lgated, using bothvisual examina.
tion and sample fleshings.

5.13.3,7 Whenever any 
se

ction of piping is found
severely or cowpletely obsuu"ed with packed mate ri al,
such as hard scale. cinders, or gravel, the pipingwiIl usu_
ally have to be disassembled to remove she mate ri al.

5-139.8 Where Pipe scale indicates inte rnalor external
corrosion. a sec tion of the pipe affected should be
thoroughly cleaned to determine if the walls of the pipe
have seriously weakened.

5 .13.4 Hydraulic Method. After the mains have been
thoroughly cleared, flush ri sen, leeel maim, cross maim,
and finally the branch lines. Following this sequence will
prevent drawing obstructing material into the inte rior
piping.

513.4.1 Water should be turned info dry-pipe systems
for one to two days before fl ushing, if possib e, to soften
pipe scale and deposits. When alarm is turned off due to
this procedure, consideration should be given to pro-
viding watch senice ducng the unattended hours. To

flush ri se rs, feed mairis, and cross maim, attach 414-in.
hose Site valves to the extreme ends of these lines [see
Figure 3 -8.)(b).1 Such valets usually can be procured
from thethe manifo d of fire pumps or hose standpipes. As
an alte rnative, an adapter with N-in. hose thread and
standard pipe thread can be used with a regular gate
valve. A length of fire hose without a norde should be At.
tached to the flushing connec tion. To pxvent kinking of
the hose and to obtain ma ximum flow, an elbow should
usually be installed between the end of the sprinkler pipe
and the hose gate valve. A ttach the valve and hose so that
run excessive strain will be placed on the threaded pipe
and finings. Support hose Imes properly.

5 . 13.4.2 Wherc feed and cross mains and risers contain
pipe 4, 5, and 6 in. in size, it may be necess

ary co use a
Ere department 

co nnection with two hose connections to
obtain sufficient flow to scour this larger pipe.

5.43.4.3 to multistory buildings, systems should be
flushed by st arting at the lowest Rory and workin> u .
Branch Sine flushing in any story may follow immed ia tely
the flushing of feed and cross mafrs in that sto ry, allow-
ing one story to be completed at a time.

5-13.4.4 Where a repetition of the trouble is probable,
leave a 2-in. capped nipple at the ends of skit cross maim
for flushing piping. Sprinkler installation rules require
that a flushing rannection be provided ar the end of tack
cross main it urinating fn 1 yon. or larger pipe.

5.13.4.5 Flush branch lines after feed and cross mains
have been thoroughly cleared. This will amid drawing
obstructing material from the pf a into the branches.
Equip the ends of several branch Sines with gate va

l

ves.
and flush individu at 

li
nes of the group consecutively. This

will eliminate the need for shu tting off and draining the
sppfinkler system to change a single hose line. The hose
should be 11¢ in. and as short as practicable. Branch
lines may be flushed in any order that will expedite the
work.

5-18. 4 .6 Branch fuses also maybe flushed through pipe
114 in, or larger extending through a convenient windo

of	

w-
I t tpe is "std, 35° clbows should be provided at the ends

^ranch lines. When flushing branch liner, hammering
the pipes is an effective method of moving obstructions.

5. 13.4.7 All pendent sprinklers should be removed and
cleaned of obs tructions.

5-13.4.8 Flushingg Gridded Sprinkler Systems. All
new griddcd sprinkler syitews should be arranged so that
they can be thoroughly flushed. Figure 5 - 15.3.8 should
be used as a gguuide. Other arrangements accomplishing
the same resu i s are acceptable.

In the case of a s}scem such as in Figure 513.4.8. the
flushing procedure is as follows:

(a) Disconntct all bcanch lines clo se to tht seconda ry

cross main. and cap orvaht allapcn ends supplied by the
pr)ma ry crou main. Vimally examine the interior ofeach
branch line conne"cd to the seconda ry cross main and
plug or cap.

(b) Flush the p ri ma ry ccoss main, firs t one end. then
the other.
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in the compressed air task, and the plug cork between
tanks opened to put air pressure on the water. The water
tank is conne cted by hose to the sprinkler

n 
it to be

flushed. Then the lu6 ' ud plug teak on the d ischarge
ou tl et at the bottom of the water tank is snapped open,
permin (ng the water to be "blown	 sethrough the how

sprinkler ipe by the compressed air. The water tank and
air cant should be recharged after each blow.

5-!3.S.3 Ou tl ets for discharging water and obs tructing
material from the sprinkler system must be arranged.
With the chippers of d ry - pipe valves and alarm check
salves on their seats and cover plates removed, sheet
metal 

fi

ttings can be used for connec tion to 4 1j •in. how
lines or for discharge into a drum. [hfaaimum capacity
Per blow is about 30 gal ( 114 L).) If the main riser drain
is to be used, the drain valve should be removed and a
direct box connection made. For vet-pipe $)stems wi th
no alarm check valves, the riser should be taken apUL just
below the drain opening and a plate inverted to present
foreign mate rial from dropping to the base of the rise r.
Where dismantling of a section of the riser for this pur-
pose is impractical, the h)dropneumatic method should
not be used.

4p r.^c+s rs. w+w ewa ^m ^aao-w•.r-+s

Up,. 541.1.8.

(c) Flush each branch line independently,
(d) Flush the secondary cross main from an auxiliary

water, source.

(e) Reconnect branch lines.

(f) Flush the secondary cross main, Fi rst one end, then
the other.

5- 13.5 Hyd ropneumadcidethod, Theapparatusuwd
for hpdropneumatic flushing consists of a hyd ropncu-
matic machine, a source of compres sed air, f-in.
(25-mm) air supply hose, 1 % . in, hose for connecting to
the sprinkler system, and 2Sk-in. hex-

5-15.5.1 The hydropneumatie machine (ur Figure
5 .13 s. J) consists of a 30-gal (114 -L) water tank mounted
mtr a 45-cu ft [Q85 gal) (700-L)[ compressed air tank.
The cum ressed a(r tank is connected to the top of the
watt+ tank th rough a 2 -in. lubricated plug cock. The bot-
tom of the water tank is connected through hose to a
suitable wa ter supply. The compressed air tank is con-
nected through suitable air hose to either the plant air
system or a 

se
parate air compressor,

rrrert 511 $A H1droPatvaadt lfarhine.

1. L.bsicaudpt.gcctkr.
4. Pipe taenecrio. bet>rn. ale and waur v.},. T61a toactr-

1i is oyr. when f)vsai.q sp,i.k1,,

1. Air pause gale.

f. [- in.M..)mbber haw(det)pe). used w n-,r, sPsinkl<r
brooch li.ta.

5. Hose caa.enrd w aouste ea wa tta. tl e& ea rill wafer sent,

S. H— taee 1 to  pre assent o1 [—p,..d Jr.a  Used re
wppg ala un}.

7. 1a'— sera M.- amt.

a. st7-t.. pipe ron.attaa. wk.. Ilvai.q large titanic, Pip-
i.q. to..tee

aaa
	awwort.Ie,Ur fire h here aed claw M.. {4yner} pl^q

auk amt r	 k tli .red fox n-uss rpi.iu, brancb U..

9. At, u.k &.1. l-

5-13.5.4 Before starting a flushing job, each sprinkler

system to be cleaned should be studied and a schematic
plan prepared showing the order of the blows.

$.13.5.2 To flush the sprinkler pi ing, the water tank is	 5.13 . 5.5 Hydropneumadc Meehodof Flushing Branch
filled with waur, the pr- - - raised to 100 psi (45.50 bars) 	 Liner. With the mains already flushed or known to be
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clear, the branch sp rinkler lines should nest be flushed.
The order of cleaning individual branch lines must be
carefully ( aid out if an effective job is to be done. In
general, 

fl
ush the branch Iknes siariin with the line

closers to the riser and work toward the dead end of the
cross main (see Ffgurt 3-I3.f.3).

The order of flushing the branch tines is shown by she
circled numerals. In this example the southeast qua deans
is flushed first, then the southwest, next the northeast,
and last the northwest.

Ftgv[e S!l.5.5 —d ,rk , hyd,. t at ipdaaler h,a d I. sLewiag
xgv<ue lobs  rollawzd rasa hldrot+vtvmrrl< mesk3ls w be vxd.

5•k3.5.5.1 Air hose l in.(25mm)indiameteri.sustdto
connect the machine with the end of the branch line
be flushed. This hose should be as short as prac-
ticable. When the blow is made, the air pussuse should
be allowed to drop to 85 pa il (5 .9 bars) before the valve is
closed. The resulting short slug of water will have less
friction loss and a high velocity and hence do a more ef-
fective leaning job than if the full 30 gal (114 L) of water
is used. One blow is made for each branch line.

5-13.5.6 Hpdropneumatic Method of Flushing Large
Interior Piping. When fl ushing cross mains, com-
plemly rill the water lank and raise the pressure in tht air
receiver to 100 psi (6.9 ban). Connect the machine to the
end of the cross main to be flushed with not over W ft
(15.2 m) of 2 64-fen. hose. After opening the valve, allow
air preuure in the machineto d rop to Le to. Two to six
blare are necessary at each locatien, depending on the
sire and length of the main.

5-15,5.6.1 In Figure 5 . 15.5.5, the numerals in square
indicate the location and order of the cross main blows.
Since the last branch line blows were west of the riser•
clean the cross main east of the riser hest. Where large
cross mains arc to be cleaned, it is suggested, if practical,
to make one blow at 38. one at 39, the neat at 38, then at
39, alternating in this manner until the required number
of blows has been made at each location.

5 . 13.5.6.2 Cross ma ims are bst flushed by introducing
the blow at a point where water mating through the pip.
Ing will make the least number of right - angle bends. In

Figure 5 - 13.5.5, blows at 39 should be adequate to flush
the cross mains back to the riser. Do not attempt to clean
the cross mains from A to the riser by backing cut branch
line 16 and connecting the hose to the open side of the
tee. If this were done, a considerable portion of the blow
would pa ss northward up the 3 -in. pipe list supplying
branches 52 to 37, and the portion pa

ss
ing eastward to

the rise r could be ineffective. When the size, Ienf^h, and
condition of cross mains require blowing from a ocation
cor re sponding to A, the conracdon should be made di.
trolly to the cross main co rresponding to the 5 Win. pipe
so that the entire flow would travel to the riser.

5-13.5.6.3 When flushing through a lee, always flush
the run of tee after flushing the branch, mote the locatton
of blows 35, 36, and 57 in figure

5. 13.5 . 6.4 When flushing feed mains, arrange the work
to that the water will pa ss through a minimum of right-
angle bends.

5 . 13.5.6 . 5 The importance of doing a thorough
flushing pb should be strongly emoasned to those in
charge of the work. In a number of instances, sp rinklers
in systems that had supposedly been flushed clear became
plugged cl ueing a subsequent fire, permi tting it to get out
of control and cause serous damage.

Chapter 6 Impairments

6.1 GentraL Valves controlling the wa te r supply to all
or part of a sprinkler system should be elect rically super-
vistd, or sealed, locked, or equipped with tamper
switches and should be inspected frequently because of
their importance to fire protection. The closing of control
valves without proper autho rization or preparation can
se riously jeopardise operations. If sp rinkler s

ys
tems, fire

hydrants, ground sto rage tanks, gravity tanks, fire
pumps. etc. art impaired, the conscquenets may result in
loss of life and damage to property. It is esse n tial that
adequate measures are taken during a fire protection
impairment to ensure that the increased risks are mint
mitcd.

6.2 Impairment Coordinator. A rtpresentative of the
building owner, manager or tenant should be a ss igned to
coordinate all impaismtnu and restoration of protection.

6-3 Preplarsned Impairment Programs.

6.3.1 AUprcp$annedimpairmenushouldbeauthorirtd
by the Coordinator. Before autho rization is Thtn, h

is
e

should Le roponekble for v erifying that the following 
accomplished:

(a) Determine the exact extent of the Intended impair,
meet.

(b) I nspect the area or buildings to be I nvolved and
determine the increased risks.
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(c) Submit recommenda tions to management.Consid•
eratton should he given to the need for temporary protec•
Lion. termination of all hazardous operations and fee•
quest inspections of the area involved with 24-hour per
day wauhman service.

(d) Notify the fire department.
(e) Notify the insurance carrier. the alarm company,

and other appropriate authori ty and Implement Tag Im•
pairmem Syrtcm (if such system is in use).

(f) Notify the supe rvisors in the areas to M affected.

6-5.2 When all Impaired equipment is restored to nor-
mal working order, the following should be accom•
plished:

O Verify that all control valves are fully opened and
locked, scaled. or equipped with a tamper switch.

(b) Conduct a main drain and alarm test on each
sprinkler riser affected.

(c) Maintain as large a portion of the system in service
as po ssible

(d) Advise supervisors that prof rtion has been
restored.

(e) Advise the fire department that protection has
been restored.

(f) Advise the i nsurance carrier, the alarm company,
and other approp riate autho ri ty that protection has been
restored.

6 .4 Emergenc y Impairments. Emergency 1m.
pairmen ts include sprinkler leakage, frozen or ruptured
piping, equipment failure, etc. When this occurs, ap,

g
opnate emergency action should be taken, The Coor-
ator should be contacted, and he should proceed to

the extent possible to implement the prep3anmd impair-
ment program including the restoration of sp rinkler pro.

tection.

65 Restoring Systems to Service after Disuse .
6-5.k Occasionally. automatic sprinkler systems in idfc
or vacant prepertin are shut off and drained. When the
equipment in such properties u restored to sarvice, it fs
recommended that such work be performed by a respon-
sible and experienced sprinkler contractor. 1. such cases.
the following procedures are recommended:

65.1.1 All lines of s rinlder piping should be traced
from the extremities of the system to the main connec-
tions with a careful check far blank gaskeis in flanges.
closed valves, corroded or damaged sp rinklers or piping.
Insecure or missing hangers and i nsufficient support.
Proper repairs or ad 'ustmcens should be made and
needed exte nsions or a^usations of the equipment should
be completed.

&5.1.2 Air should be used to test the syttem for leaks
before turning on the water, Water should be admitted
slowly to the system, with peeper precautions against
damage by escape of water from pretiously undi scovered
defec ts . When the system has been filled und er normal
service pressure, dram valve tes ts should be made to
detect any closed valve that possibly could have been
ove rlooked. Ali available tat pipes then should be

flashed, and where such pipes are not provided in accor-
dance with the present standards, the proper equipment
should be installed.

6-5.1,5 Where the sprinkler system has been longout of
fence, damaged by fretting or subject to extensive
repairs or alterations, the entire s7num should be
hydfostatically tested In accordance with NFPA 13, Stan.
lord for the Installation of Sprinkler Systems. Special
tare should be taken to dart[ any sp rinklers showing
leaks and to make replacements where necessary.

&5.1.4 Dry,pipe valics, quick-opening devices, alarm
valves and all alarm connections should be examined, put
in proper condition and tested. fire pumps, pressure and
gravityLanka, rostnvirs and Nher water supply equip-
ment shovld recen proper attention before being placed
fn'nice. Each supply should be tested separately.

63.1.5 An investigation for obstruction or stoppage inthe
sprinkler system piping should be made. (See Chapter S.)

65,1,6 All control valves shou ld be operated from
closed to fully open p osition and should be left scaled,
locked or equipped with a tamper switch.

6.6 Sprinkler System Alterations.
6-6.1 Alterations will usually involve an impairment to
all or part of the sp rinkler system. Any alteration to a
sprinitier system should be done in ac cordance with
NFPA 15, Standard for the Inrtatlatien of Sprinkler
Systems, or other applicable NFPA standards.

Chapter 7 Fire Record,

7-1 Protection Records. -

7.1.1 In all busine
ss

es, it Is desirable to keep records of
inspection, resting and maintenance of protect ion equip-

ens . The exact prooggrram for any building or set of
buildings should be tailored to a specific plan for the par-
ticular bu ilding, conside ring occupancy, types of protec-
tion, alarms provided, etc. in the development of a fire
pproetdon record plan, it is advisab le to comider advice
from various sources including the:

Authority having jurisdiction (Rating Bureaus. fire
Prevention Bureaus. fire Marshals, etc.).

Manufacturers of Va rious Device

Fire I nsurance Companies

Independent Fire Prote ct ion Consultan
ts

Sprinkler Contrac tors

Other Applicable NFPA Coda as outlined in she Ap•
peadix.

7-1.2 An individual within she organiration should be
designated (Protection Record Administrator) to imple.
meat inspection. testing and maintenance programs.
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Some firms may elect to do the basic functions themsdves
and contract the more technically involved operations.

7- 1 .3 The person In charge should consider the use of
matter control records, including a copy orlhe manufac-
eurer s 1mr-ctions covering all devices.

7-2 Valve Tag Systems.
7 .2.1 Closed valves have caused over 50 percent of all
sprinkler system failures. Adoption of the valve tag
sriems should v1suaily higghlight and minimite this

Mgni1
s^Fcam cauu of umatisfactovy iprinkl" system per-

1.1 ece. (Sea RFgure 7 .2. f.)

7.2.2 Tag Impairmentsyyslem. This system usuaaly in.
cludn A three • part tag vehich is easily identifiable. One
part is tied to a valve to be closed temporarily. The sec-
ond part is sent to the authority having jursdiction. The
third part is displayed in the protec tion record ad.
ministrators office and sent to the authority h aving
jurisdiction when protection It restored.

®

11^

Ftgvre T-Y-I ocean., for vnmebraete,y sp f.kUr aT.-
peatamaere.

7 .2.9 Valve Record Tag Syrrem. A tag on each vah-e
tndi Ling date sealed or locked, date and results of

mtenanee ptocedura should be provided. This pro-'id's 
a chronological record of valve maintenance.

7-3 Inspection R
ecords. I

ns
pection and maintenance

records should he kept by the pr otection r ecord ad•
ministrator of the following activities:

T'abls 7.!

$vmraary:	 Hin:mnm Imprcr»a - T-_4j; • lt,ia[e 	 ,
Reecsds-In+p[rrieo

Tex:e;
VuvatOMer.ip
Hand ca	 eu.ie "wk.re[a,

M aiumanee = Perudi sarrlrrag and Aepair

Fw Galdkmt co Speci fic VtN".
Aimppra Hriddnrw. eu. Aepee a
rho aian 6"v	 'a fnrw4rror^.

Pans A,C.ky Fregveocy 5eeeian
Hwatwr

FF rhteg Pipws Test 5y"" 5.4 R
Is Yern

Tire Deparrmeu I^speraon saw,rl,ry Y8
Ce>ar.[niav

Ir r.— Pox Yahe Iropest»a W'Wy-sealed Y-7.1.4
a Tamper Switch Tex 5foethye.ocaed p.7.},l

Q.,rrerk P-7.tt
64tin lka:n Fbv Yex Q,a"[Ay 46_l
Op[n Sprt 1l". _re Annaat 511.1
Pre„are Gaar Ctlit-ion 5 Yea" 4-4 Y

Yex

Spr t k. Tr,t S}Ye S-1-!
SpriaSSr"-High

Temp. Tex 5 Yean l-7.3
Vat-i. Road-ay

Bean
In,pad-
Tex

Weekl7-Seated
Y.a Ls

s-7.1.4
P-7.1.14Lxked

Qaan[rty pT.4.1
Vtlhn on Syxerm Irape<r_ W«Sealed Y 7A A

i nspect .5ex1>sl7-Iv1.4
P

4.7.
-7.1.}Maven— Yearly

Water FW. Ai,...•
Hldranu

livpecnoe
Inepecriea

M-1,4
bfoualp

4l2!
YS.I

Tex XJ. Semi A-1.111 Y S.!
and Cbxl
Na#axmx< s 5.4

Antirreer[
Sabana Tex A—til 4.1.}

Celd Wear h^ r
V,hn Opcn and Fa 11. Cxe: 0^2

CIw Vahxa Spring. Open

Ory RpceVahe
Au FP^r avr.

Water Prevate Inspeeo5a We[Y Lhap',e 4
E0— Iroperrwa ^a7 	n•earlYr	 48.45

Water
In [tapeewa Qaanerly 4a.Y_6

i*y Pipe W- Trip Tea A—V$p Lu; 13.1
4 ! S.1

Dry pipe Yoh" Fv' ibv Trip I Yeam5ped.g 4-0.4
Tex

I,m emx Dr,! t Tea Fag 4 8 4 8

Dews T SerrJ-AnK,aây 411,1
G.arer Ta^.S

H a:tr court Iraperion of 4p'P.I
IrnpetYAxa N'rad.r	 4

N-U	
6Da riC_

Cr^waM`'1 Imperieur
.I

Ili Arvverl TY6
Prewar Tar.!

Wavr [ nrl &
i' [.apttr:m 5favh17 YS.[FWv

r	 Fxlx.rn Smart_ Dal Cdd W'rastrr	 417
mda]an

0
lreanuva !Yean

puny 4kru l"id Tea owaatr W.etl1 Yk24
T- Redxed W"Hy -T Y-Y

Warr[
Prrsurr $rt" W'n7h Y4 t P
Tev cap,riey 1'rarlr Y^YS

$ream It. P Tea Operate Ya Y.4
Tex C pP_y 5'-4 Y-a 4.5
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Exhibit I Report of inspection

Owner's Section (To be answered by Owner or Qau-
pant)

A. Fxpla'sn any occupancy hazard changes since the
previous inspection.

B. Desc ribe fire protection modi fications made since list
inspection.

C. Describe any fires since last Inspection.

D. When was the slstcm piping lase checked for stop-
page, corrosion or foreign mate ri al?

E. When was the d ry-piping sy te rn last checked for
proper pitch?

F. Are dry valves adequately protected from freezing?

Inspector's Section (All responses reference current in.
spection)

1. Central

a. Is the building occupied?

b. Are all systems in str ice?

c. Is them a minimum of 15 in. (457 mm) clearance
between the top of the storage and the sprinkler deflrc
tor?

d. In areas protected by wet system,dos the

building appear to be propedy heated in all areas, in.
cluding blind attics and pe rimeter areas, where accmi-
bic? Do all exte rior open'sngs appear to be protected
agains t freezing?

e. Does the hand hose on the sprinker system appear
to be satisfactory?

2. Control Valves (See fee. 14.)

a. Are all sprinkler system control valves and a ll

other valves in the appropri at i, open ar closed position?

b. Are all control valves in the open position and
locked, scaled or equipped with a tamper switch?

3. Water Supplies (See fee. 17.)

a. Was a water now seat of main drain made at she
sprinkler riser?

4. Tanks. Pumps, Fire Department Connections

a. Are fire pumps, gravity tanks, reservoirs and
preuure ranks in good condition and properly main.
tamed?

b. Are fire depa rtment connectio ns in satisfactory
condition, couplings free, caps in place, and check va lves
tight? Arc they accessible and visible?

S. Wet Systems (See hem 13.)

a. Are cold weather valves (O.S.&Y.) in the ap-
propriate open or closed position?

b. Have antifreeze system solutions been tested?

c. Were the antifreeze test resul ts satisfa ctory ?

6. Dry Systems (See hems 10 to 34.)
a. Is the d ry valve in se rvice?

Is. Are the air pressure and priming water level in
accordance with the manufacturers ingruetfons?

c. Has the operatio n of the air or nitrogen supply
been tested? Is it in service?

d. Were low poin
ts

 drained du ring this inspection?

e. Did quick-opening devices oper ate satisfactorily?
I. Did the d ry valve t rip properly during the t rip

Pressure tat?

g. Did the heating equipment in the d ry -pipe valve
room operate at the time of mspeetion?

7. Special Systems — as defined in Stcdon 1-3 (Sea
Item 16.)

a. Did the d eluge or pre-action valves operate prop-
erly du ri ng testing}

b. Did the heat-responsive d evices operate properly
during testing?

c. Did the supe rvisory devices operate du ri ng
testing?

S. Alarmsb

a. Did water motor and gong test sadsfzctonly?

b. Did electric alarm rest satisfactorily?
C. Did supe rvisory alarm service test satisfacto

ri
ly?

9. Sprinklers

a. Are all sprinklers free from corrosion, loading or
obstructiao to spray dischargd

Is. Are sp rinklers over 50 years old, thus requiring
sample testing?

c. Is stock of spare sprinklers available?

d. Does the exterior condition of sprinkler system
appear to be satisfactory?

e. Ternptrature. Are sprinkle rs of proper tempera-
sure ratings for their locations?

10- Date d ry-pipe valve triptested (control valve par-

^
tially o n)	 (See Trip Trrt Table shirk
fallaas. 

11. Date dry-pipe valve trip tested (control salve fully
open)	 (See Trip Test Table whirh faflous-)

12. Date quick-openingg derive sewed

(See Tnp Test Table shlch folfoss.)

13. Date deluge or prerction valve tested
(See Trip Tert Table sAfrIs jollo.s.)
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CUit31MUM

14. See Comet Valve Maintenance Table.
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15. Water Flow Test at Sprinkler Riser
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17. &plain any'No"answen and corJSmenta.

18. Adjunmenesor corn etinns made du ri ng this inspection:

19. Although these comments are not the result of an engi ecAag
review, the following dcsirablt improvements ace «.o,nmended:

5ignaturec
Daze :

Appendix

Tku.t7pnv m un¢l apa of exit NFPA d4rem,at, bar U^+r(ndr!
f¢r in ra_ irk P"ppJeJ 4UJ-

A-1 Referenced Publica tions.

A-ld NFPA Publications, This publication makes
reference to the Following NFPA documents and the year
dates shorn indicate the latest edition. They are
available from the National Fire Protection Association,
Batterymsarch Part, Quincy, MA 02269.

NFPA 13-1980, Standard for the Irutallation af Sprin-
kter Systems

NFPA 13E-1978, Ruammendafioru for Fire Depart.
ment Operatioas in Propertier Protected by Spnnkler
and Standpipe Syslt,

NFPA 20 .1980, 5fandard for the fnrtaffation of Cen-
tnfugaf Fire Pumps

NFPA 21-1975, Standard for she Operatfoa an  Maim
tenance of Aationaf S(andard Steam Fire Pumps

NFPA 22 . 1981. Standard for Water Tanhsfor Pthwe
Fire Pralectfon

NFPA 29 - 1981, Standard for Pniale Fire Service
Afafns and Their Appurtenances

NFPA 26 .1976. Rtcommended Practices for the
Supervision of V ltes Conlrolfing Water Suppliesjor Fire
Protection

NFPA 331977, Standard for Spray Applicalion Using
Flammable and Combu,tib(e M.eenals

NFPA 291D - 1980, Standard for Storage of Ru6ber
Tires

NFPA 1962.1979, Standard for the Care, Maintenance
and We of Fire Holt Including Cannec(iom and N*W,,

A-2 tither Publica ti ons.

A-2d Aseleceed Cut of other NFPA publication telaied
to the inspection, 

te
sting and maintenance of sp ri nkler

systems is as follows:

NFPA 19-1980, Standard for the Installation of Stand,
pipe and Hose Systems

NFPA 71-1971, Standard for the Lura(lation, Mainte-
nanceand Uae of Centro( Station Signaling 5yseema

NFPA 72A-1979. Standard for the 1n#a 11ation, Main-
tenance, and Use of Local P otecthe Signaling Systems

NFPA 7264 979, Standard Jfot the Itartaltatron, Main-
tenance and Ujt of AwtJ(i	 Prottetne Signaling
Systeaas

NFPA 87.1980. Standard for the Consvrrnran end
Protection of Pirrs and Wharves

NFPA 251-1980, 54andard for Indoor General Storage

NFPA 231 43- I980. Standard for Reek Storage of
Malt'idli

NFPA 231n-1980. S(andardfor the Storage afRub6er
Tires

A-2.2 Other Codes and standards. This publication
mates reference to the following codes and scandatds.

Na. 13-C. Recommended Method of Rrparting D ry

Ape Valse Tuts, available from the Ame rican insurance
Association Engineering and 5afecy Department. 85 john
Street, New Yo:k, NY 10098.

AS%IE, Non-Fired Pressure Vessel Code. available
from the American Se cieq cif Mechanic al Engineers. East
97th Street, New York. NY 19017.

ASTM E380-1976 , Standard for Metric Practice.
available from the American Society for Teeing and
Maredals, 1916 Race St reet. Philadelphia. PA 19165.
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A14.125 Standpipe systems. The following is a reprint of NFPA No. 14,
Ch. 8:

Chapter 8 Tests and Inspection

8-1 Tests.
8-1.1* All new systems including yard piping shall be
tested hydrostatically at not less than 200 lb psi (13.8
bars) pressure for 2 hr, or at 50 psi (3.5 bars) in excess of
the normal pressure when the normal pressure is in excess
of 150 psi (10.3 bars). The hydrostatic test pressure shall
be measured at the low elevation point of the individual
system or zone being tested. The inside standpipe piping
shall show no leakage.

8-1.2* A flow test shall be conducted at the hydraulical-
ly most remote outlet to assure the requirements of 5.3.2
are met.

8-1.3 Piping between the fire department connection
and the check valve in the inlet pipe shall be tested
hydrostatically in the same manner as the balance of the
system.

8-1.3.1 Piping between the fire department connection
and the check valve in the inlet pipe shall be flushed with
a sufficient volume of water so as to remove all construc-
tion debris and trash which may have accumulated in this
pipe prior to the completion of the system and prior . to
the installation of the fire department connection.

8-1.4 In a standpipe system any piping which normally
remains dry shall be hydrostatically tested at 50 psi (3.4
bars) above the normal pressure at intervals of not less
than 5 years.

8-1.5* Before it is restored to service and before water is
turned into it, a standpipe system which has been out of
service a number of years shall be tested with air at a
pressure not exceeding 25 psi (1.7 bars) to determine its
tightness. The standpipe system shall also be
hydrostatically tested at 50 psi (3.4 bars) above the nor-
mal pressure.

8-2 Periodic Inspection.
8-2.1 Systematic periodic inspections of all portions of
the standpipe system are essential, and personnel to
whom this duty is entrusted shall be held strictly responsi-
ble for its condition.
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8-2.2* The tanks shall be kept properly filled, and
where pressure tanks are employed, a pressure of at least
75 psi (5.2 bars) shall be maintained at all times. Special
attention shall be given to the condition of the tanks dur-
ing freezing weather.

8-2.3* The valves in the main connection to the
automatic sources of water supply shall be open at all
times. The hose valves shall be frequently examined to see
that they are tight.

8-2.4 Inspections shall be made frequently to assure
that the hose on Class 11 and Class II I systems is in proper
position on the racks, and that all of the equipment is in
place and in good condition. The hose, including gaskets,
shall be removed and inspected and the hose re-racked or

reeled at intervals in accordance with NFPA 1962, Stan.
dard for the Care, Use and Maintenance of Fire Hose In-
cluding Connections and Nozzles. Where couplings are
polished, care shall be taken to see that polish used does
not touch fabric of hose.

8-2.5 When a standpipe system or any portion thereof is
out of service for any reason, notice shall be given to the
local fire department and a sign shall be posted on each
fire department connection indicating what portion of
the system is out of service.
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A14.126 Manual fire alarm systems. The following is a reprint of NFPA
No. 72A:

NFPA 12A

Standard for the

Installation, Mafnfenance end Use of
Local Protective Signaling Systems

for Guard's Tour, Fire Alarm and
Supe rv isory Se rv ice

1985 Edition

NOTICE: An utr r'l 4 • 1 fotto-i	 the n.erte, 0, &tier
deng., tueg a p ... gx. ph fnd;raeea ea ptaae tarp ^aueri e1 w ,M t
p ... V,ph in Appevm. A-

Infatr..von as referenced p-bV.lroruc.n ttf minaper
4 sad Append[. B.

Chapter 1 General

1 .1 Scope.
1.1.1 The provisions of this standard contem?late
sups ised systems providing fire alarm or supervisory,
signals within the protected premises. These systems are
ptimarilp for the pro tecsfan of life by indicating the
necessity for evacuation of the building and secondarily
for the protection of property.

1-1.2 The intent and meaning of tine terms used in this
standard are, unless otherwise defined herein, the same
as those of NFPA 70, National Electoral Cedea.

1 .1.3 The energy sources for operation of the spcem
may be an ele ct ric power source connected to the devices
through elect rical occults. or may consist of suitable
tanks of compressed or liquefied gas connec ted through
tubing or piping.

41.4 The systems shall provide for one or more or the
following:

(a) Manual fire alarm service.
(b) Automatic fire alarm wnice.
(c) Automatic detection of alarm or abnormal condi-

tions in ex tinguishing systems, such as sprink le r and car-
bon dioxidc-

(d) Guard's tour supervisory service.
(e) Automatic detection of abnormal conditions in in.

dustrial processes which could result in 
fi

re or explosion
endangering life or property.

(f) Use of all or part of elecicical•oype systems for addi-
ifonal purposes, such as (1) sounding of paging signals
throughoutthe premises, (2) dist ribution of music
throughout the premises.

(g) Addition of such i tems as in item f as arc ap-
plicable to gas-operated systems.

Novi: sr.trrrro^.e^renrtnrn3ter>Daneelw.,n.t<an.
hia.uon srurm..

locating the point of origin of the alarm by coded alarm
signals or annunciation.

1-1,6 Ad evice  or system having materials or forms dir-
feccnt from those detailed in this standard maybe exam.
inert and tested according to the intent of the standard
and, if found equivalent, may be approved.

1.2 Approval and Acceptance.
1.2.1 The authority having iurisdict(on shall be noti fied
prior to imtallation or al te ration of equipment or wi ri ng.
At its request, complete information regarding the system
or system alterations, includingspecifications, wi ring
diagrams, and floor plans, shall be submi tted for ap,
pro, al.

42,2 Equipment. All devices, combinations of
devices, appliance and equipment installed in conformity
with this standard shall be l isted for the protective signal.
ing purpose for which they arc used.

1 .2,2.1 Voltage, 'T'emperature and humidity Varia-
tion. Equipment shall be so designed that it sha ll be
capable of performing its intended function under the
following conditions:

(a) At 85 percent and at 110 percent of the nameplate
primary (main) and secondary (standby) input vokage(s),

(b) At ambient temperatures of 32 0 t 4°F (0* d:
2n and 120° t 4-F(49- t 2 0C). fora minimum dura-
tion at each extreme of 3 hours,

(c) At a relative humidity of 85 3 S percent and an
ambient temperature of 90 0 eft 4 O (32° t 2 eC), for a
duration of at least 24 hours.

1.2 .3 Acceptance Twrs. Upon completion of an in.
mallmion or alterations, satisfactory tests of the entire
system shall be made in the presence of a representative
OF the authority having jurisdiction. All func tio

ns
 of the

system shall be te sted, including operation of the s)stcm
in various alarm and trouble modes For which it is de-
signed (c. g., open circuit, grounded circuit, power out.
age, etc.).

1.2.4 Main tenance and Testing. All systems shall be
rider the supervision of qualified Persons. These persons

shall cause pmpe r tests and hupearons to be made at pre-
scribed intervals. The authority having Jurisdiction shall
be consulted on all alterations and addi tions to the system
under its supervision.

1-2.4.1 The Owner shall p rovide for proper mainte-
nance of the system. A maintenance agreement with
specialists acceptable to the authority having jorudiction
may be used in lieu of devrlopiag staff speci alists.

1.3 D ef ini tions. Unless expre ss ly stated elsewhere, the
following terms will. for the purpose of this standard,
have the meanings indicted below.

Alarm Service. The service required following the
receipt of an alarm signal.

1 . 1.5 Depending upon the application, local Fi re alarm	 Alarm Signal. A signal indicating an emergency it.
systems shall be permitted to include the feature of 	 quiring -immediate ac tion, as an alarm for fire from a
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manual box, a water [lox alarm, an alarm from an
automatic fire alum system, or Other emergency signal.

Annunciator. A unit containing two or more iden-
tified targets or indicator lamps in which each target or
lamp indicates the circuit, condition, or location to be
annunciated.

Approved. Acceptable to the "autho rity having

Jurisdiction.`
NOTC The Natiogil t e Prge[P]n AUJtietiea don rwt ap
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Authori ty Having Jurisdiction. The "autho ri ty
harng Jurisdiction is the organitation, office ar in-
dividual responsible for "approving" equipment, an in-
stallation or a procedure.
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Combination System. A focal protective signaling
system for fire alarm, supe rvisory or gguuard's tour super-
visory scn-ice whose componen ts may be u sed in whole or
In part In common with a nonfire signaling s ys tem, such
as a paging system, a burglar alarm sys tem, a musical
program system, or a process monito ri ng service system.
without degradation of or hatard to the protective signal-
Ing system.

Gas-Operated iLocal Fire Alarm) Sys tem. A local
fi re alarm system employing a compressed or liquefied
gasas the energy to be released to sound audible signals
when an alarm is transmitted.

IAbelcd, Equipment or mate rials to which has been
attached a Iabel, symbol or other Identifying mark of an
organisation acceptable to the "authorityhasin Jurisdic.
tion" and coneemed with product evaluation. chat main,
twins periodic inspection of production of labeled equip-
ment or materials and by whose labeling the manufac-
turer indicates compliance with appropriate standards or
performance in a specified manner.

Listed. Equipment or mate rials included in a tut
published by an organit at ion acceptable co the "a uthority
having iurisdiction" and concerned with product evalua-

don, that maintains perodk Inspection of producion of
l'vted equipment or matesals and .hose listing sates
either that the equipmtnt or ma te rial mee ts appropriate
standards or has been tested and found sui table for use in
a spec-stied manner.

NOTE Themeuafaideantrsrffsrrdcgaipme
wo,

mmar,arT
fa h ,,j,.41SlOq c" x,ahpndrKrtaaNralwine
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f,neaE Alarm System, A local system sounding an
alarm as tbi rtsvlt of the manual operation of a fi re
alarm box or the operation of protection equipment or

57
t.3 1st such as wa te r 

fl
owing in a sprinkler s stem, she

ischarge of carbon dioxide, the detection oil smoke or
the detection of heat.

Local Supervisory System. A Total system arranged
to supervise, the performance of guard's tour, or the
oper ative condition of automatic sprinkler systems or
other rystems for the pr otection of life and property
agai ns t the fire hatard.

Local sytsem, A local system is one which produces a
signal at the premises protected.

Maintenance. Repair servieq including periodically
recurrent insppeec tions and tests, required to kexp the pro.
tective signaling system and I ts component par ts in an
operative condi tion at all times, together with replace-
ment of the system or of its components, when for any
reason they become undependalsle or inoperative.

Musical Program System. A system tra nsmitting
musical programs over loudspeakers for entertainment
purposes, the programs originating either on the premises
or at a remote point and tra nsmitted to the premises.

Paging System. A s)atcm intended to page one or
more persons such as by means of voice over loudspeaker
stations located throughout the premises or by means of
coded audible signals or vis"I signals similarly
distributed, or bymeans of lamp annunciatoss located
throughout the premises,

Process Monitoring Alarm System. Analar ns system
mused to supe rvise the functioning of a comercial pro-

cess. such as manufactu ring operations, heating or
cfrigcrating systems temperature control, etc., when

failure of the supcnixd process could r esult in fire or ex-
plosion endangering life or prope rty.

Process Monitoring Service System. A system used
to supervise the normal functioning of a commercial pro•
cess. where an abnormal condition does not eanstitu to a
fire or explosion emergency.

Protective Signaling Systems. Elect rically eperatrd
circuits, i ns truments. aid devices . together with the nec,
cssary electrical energy, designed to tra nsmit alarms and
supenisory and trouble signals necess ary for the procec-
0on of life and prope rty. In a compressed or liquefied
ga y-type system.pressure-operated Instruments and
devices, tog ether with the nece ss a ry compressed gas
energy to accomplish the same purpose. are u sed.
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Protective Systems,F.quipmeator Appyaratus. Auto-
matfe sprinklers, standpipes, carbon-d'wzide systems,
automatic coven, 'and other devices used far eta
tinguishing Gres and far controlling temperatures or
other conditions Bang<row to life or property.

Shall, indicates a mandatory requirement.

Should. Indicates a recommendationor that which is
advised but not required.

Supervisory Service. The service required to monitor
perfarmana of guard'stours and the op"Adve condition
of automatic spdWtr systems and of other systems for
the protection of lift and property.

Supervisory Signal. A signal indicating the need of
action in connection with the supervision of guard's tours.
sprinkler and other extinguishing syatems or equipment,
or the maintenance features of Other protective systems.

Supplementary. As used In this standard, sup.
pkmentary refs a toeqquipment or operation not regmrtd
by this standard and dengnated as such by the authority
having jurisdiction.

Trouble Signal, An audible signal hndicating rou-
ble of any nature, such as a circuit break or Voutsd. oc.
curring in the devices or wiring associated with a protec-
tive ilgnaling system. In a compressed or liquefied gas-
type system, the lsoubtc signal Indicates trouble of any
nature, such as a breakor a leak in the tanks, dcvites, or
tubing of the system.

Chapter 2 Basic Requirements

2 .1 Installation and Design.
2.1.1 Installation and Design (All Systems).
2.1.1.1 Systems. All systems shall be installed in a
workmanlike manner and in accordance with applicable
standards and with specifications approved by the au-
thority having jurisdiction.

2.1.1.2 Devices shall be located andiastalled so that ac.
cidemal operation will not be caused by vibration or jar.
ring.

2.1.13 PreSignal Feature, When approved by the
authority having jurisdiction. signaling sysums having
sounding devices within the protected premises may be so
designed that initial fire signals will sound only in apart-
ment offices, engine rooms. fire brigade stations, and
other central locations, with pro isions whereby author-
ised persons may subsequently sound a general alarm,

2. 1.1.4 local control fumtfons, necessary to make the
premises safer in the event of fire, or to make it possible to
tar fire alarm signals. may be automatically performed.

Theperformance of automatic camrol funetLOW shall not
interfere with power for lighting or for operating
eltvaturs. This dots not preclude the combination of fire

protective signaling services with other services requiring
monitoring of operations.

2.1.1.5 Coded Signals, A coded alarm signal shall con-
sist of not less than three complete rounds of the number
transmitted. A coded supervisory, signal may cowist of
one round of the number transmitted.

2.1.1.6 Restoration. All apparatus shall be restored to
normal as promptly aspossible after each test or slam,
and kept i1- normal condition for operation. This shall in-
clude revdnd(ne, resitting, or replacement, as necessary.

2d.2 Installation and Design. (Special Features Ap-
plying to Electrical Systems Only.)

2.1.2.1 Grounding. All systems shall test free of
grounds.
aceplfon: Parts of circuits or equipment rchich are in.
lentionaily and prrrnanen0y grounded to protade
ground-fault detection, noire issppreme-on, emergtaey
ground signs sing, and etretur proective group ding.

2. 1.3 Installation and Design. (Special Feature Ap-
plying to Gas-operated Sysums.)

2-1,3.1 General, Tubing and fittings for inttrconnec.
ting components of gas -operated systems shall be of a
material suitable for the appplication. Recognition by a
testing laboratory may coastimte suitability.

2. 1.3.2 Restriction of y_eagth. The total length of
tubing in any system shall not be greater than that
specifled by a testing laboratory.

2.1,33 Installation, Tubing may be installed exposed
on ceilings and on sidewalls if not less than 7 ft (2 m) from
the floor, and if adequately protected against in ury, F-,
posed tubing shall be supported by suitable fjawriers,
straps or hangers at intervals not excetding4Sj ft (1.4 m)
and within 12 in. (300 mm) from every device, cabinet or
fitting. Fasteners used for this purpose shall be designed
and installed to prevent mechanical damagge to the tub-
ing. Concealed tubing. or tubing passing through fl oors
ar walls, or located on side walls within 7 ft (2 m) of the
floor shall be protected by installation in pipe, condufr. .
raceway, or other means acceptable to the authority
having jurisdiction.

2.1.3.4 Clearance of Linn. As each section of tubing
is installed, it shall be blown clear with compressed air or
oilier compressedgas before connections to sysum com.
ponents, to as to eliminate any accumulation of dirt or
moisture within the tubing.

2-13 5 Where tubing and fittings arc exposed to a car•
roshe atmnsphert, they shall be protected by a $uitable
coating.

2.2 Wiring.
2.2.1 The installation ofwiring and equipment shall be
in accordance with NFPA 70, Atticle 760. Fire protective
Signaling Systems, Nateonaf Electrical Code.
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2-2.2 An open. ^round,'or short circuit fault in one
alarm indicating ttrcu$ shall not affect the opecation of
any other alarm indica ting circuit.

2-3 Power Supply Sou rces.
2.5.1 Purpose. The provisions of th is section appply to
sourcts of power supply which shall be used, for the type
of system inwlvcd, subject to acceptance by the autho ri ty
It 	 y risidiction.

2-3.2 Code Conformance. All power supplies shall be
installed in conformit with the 

re supplies

 of NFPA
76, Nmit—Mer1rim Code, for such equipment, except
as otherwise indicated in this section.

2.3.21 Two sourc es of elect rical power shall be pro-
vided. Thcsc shall consist of a prima ry (main) supply and
a seconda ry (standby) supply.

2.3.3 Primary Main) Power Supply, The p rima ry
!main) power supply shall have a high degree of reliabili-
ty, adequate capacity for the intended se rvice, and shall
consist of one of the following;

(a) Light and power se rvice arranged in accordance
with 2.3.7.

(b) Engine-driven generator or equivalent arranged in
accordance with 2.9.8.

2-3.4 Secondary (Standby) Power Supply Capacity and
Sou rces .
2.3 .4.1 The secondary (standby) power supply shall
automatically supply the tncrgy to the s ystem within 30
seconds whenever the p ri ma ry (main) power supply u in-
capable of providingg the minrrnum voltage acquired for
proper operation. The seconda ry (standby) power supply
shall nor supply energy as long as the prima ry power sup-
ply voltage remains above 85 percent of rated voltage.

The secondary (standby) power supply shall be capable of
operating the system normalunder maximum noal load for 24
hours and then be capable ofaperating the systems for five
minutes in the alarm condition. The seconda ry (standby)
power supply shall consist of one of the folowing:

(a) A storage bat te ry with 24 hours capacity arranged
in accordance with 2.3.9.

(b) An engine-driven generator arranged in actor•
dance with 2-3.8 and storage batteries with 4 hours
capacity arranged in accordance with 2-3.9.

(c) Multiple automatic-saving, engine-driven
generators, arranged In accordanct with 2 . 3.8, capable
of supplying the energy required by 2 . 3. 4 .1 wit
largest generator out of service.
E,c4pt'on Ao. 1: When the primary (main) power is
supplied by a dedicated branch circus of an Emergency
Syslem to NFPA 70 Arsicte 700 or a Legally Required
Sfandby S)sltm to NFPA 70 Artfcle 701.

Facepl' A'o. 2: When the primary (main) pou^^er is
supplied by a dedicated branch circuit of an Oplioxal
Standby Sytiem to NFPA 70 Article 701 uAech also meets
the perfarmance requfresnenu of Article 700 ar Article
761.

NO7E se Lupuoar No- 1 ud t: A uoebk ibaal h ou +e-
q+lxtd to :W ietse eArt

t. 
yrimarr (ma:ay po. er h beu.^ wp-

p9ad by richer o1 ele n^o rtaMby twrcn of po.er rMKrtrd
abme.

25.5 Trouble Power Supply. A separate power sup-
ply, independent of the prima ry (main) power supply,
shall be pro vided for the operation of trouble signals
when the primary (main) power supply fails. A prima ry
batte ry (d ry cells) shall not be used to power the trouble
signals.

Exception No. 1: The seconda ry fitandby) potrer sup.
ply of 2 .3. r.1 (a), (b) ar (c) may be toed far that purpose.
Exeeptiars No. 2: The other side or 'phase' of the
three uv:e supply of 1-3.7.1 fb) may be toed for this pur-
pasr.

2.3,6 Power Supply for Remotely Located Control
Equipment. Additional power supplies. when provided
for con trol units. circuit interfaces, or other a uipment
essential to system operation located remote from the
main control unit, shall meet the applicable re-
quirements of 2-3.1 through 2.3.5.

2-3.7 Light and Power Service,
2-9.7.1 A light and power se rvice employed to operate
the system under normal conditions shall have a high
degree of reliability and cappacity for the intended service.
This se rv ice shall consist of one of the following:

(a) Tmo-udre Supphir: A two-wire supply circuit
may beused for either the prima ry (main) operating
power supply or the trouble signal power supply of the
signaling system.

(b) Three , udre Suppfig: A three-wire ac or do tup•
ply circuit having a continuous unfused neutral conduc-
tor or a polyphase ac supply circuit having a continuous
unfused neutral conduc tor, where interruption of one
phase does not prevent operation by the other phase, may
be used with one side, or phase for the prima ry (main)
operating power supply and the other side or phase for
the trouble signal power supply of the signaling system.

2-5.7.2 Connections to the light and power service shall
be an a dedicated branch circuit. The circuit and con-
nections shall be i echanically.protecl d. The circuit
disconnecting means shall be accessible only to author-
ised personn el and shall be clearly marked FIRE
ALARM CIRCUIT CONTROL,

24.8 Engine-Driven Generator-
2-3.8.1 An enginrdriven generator shall be used only

here a person specifically trained in its operation is on
duty at all limp.
Fxception: When the requirement of2 . 3.44 (6) or i1c) is
met, a person sped wally trained in the operation of a
generator drdicatr to the praleetive signaling system
shall not be required to be on duty at all times.

23.8.2 The installation of such units shall conform to
the previsions of NFPA 57, Sfandard far the Installattbn
and Use of Sta fionary Combustion Engin es and Cos Tur.
banes, except as res tricted by the provis ion of this sec-
tion.
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2-S.8.3 When gasoline is used as main fuel, it shall be	 conditions of tae and limited in quantity so that the
stored in outside underground Lanka whenever possibledischarge of all the gas in the ryuem shall not create any
and gravity tanks shall not be used.	 hazard to life th rough d'sapIwA ent of oxygen.

2 3.8.4 Sufficient fuel shall be available in storage for 6
months of testing plus 24 hou rs of operation at full load.

Exception No. t: If a reliable source of supply fs
aswTabfe at any time on 2-hour notice, sufficient furl
shall be in storage far 12 hours of operation at jiff load.

Exception No, 2: Fuel rysterru usingg natural or
manufacluredgas supph-ed through rdiabfe uhTfsy mains
shall not be required so hors fuel storage tanAa unless
toceted in an ear4hgbaAt-prone area.

2.18.5 A separate storage battery and separate
automatic charger shall Ve provided for atarting the
"r .driven generator and shall not be used [or any
other purpose.

2-3.9 Storage B atteries.

2-3.9.1 Adequate facilities shall be provided to auto-
matically mai ntain the ba tte ry fully charged under all
conditions of normal operation. After the fully charged
batte ry is subjected to a single discharge cycle as sppccccifed
in 2S.4.I, the charging current shall be such tl+at she
batte ry capacity after 48 hours complies with the r e.

' quirem nts of 2 . 3.4.1. Upon attaining a fully charged
condition, the trickle charge rate shall not be excessive so
as to result in batte ry damage.

23.9.2 Storage batte ries shall be so located or enclosed
that the equipment of the signaling system including
ov' t rcurrent protect'sve devices irslll not be affected
adversely by battery gases. Installation of the ba tteries
shall conform to the requirements of Article 480, NFPA
70, Naiiosol Electrical Cade.

2-3.9.3 The method of chaigin4 a batte ry shall p rovide
either integral meters or readily accessible terminal
facil iti es for the connection of portable m eters by which
the battery voltage and charging current can be deter-
mined.

2 .3.10 Special features Applying to Gas-"ra ted
System Power Supplies.
2 .3.10.1 When each automa ti c fire detector in a system
has its own compressed gas satpply tank 10 provide power
far operation of an audible alarm signal or signa ls , each
lank shall have sufficient capacity to produce at least a
5•minute alarm signal. Where a sigle supply tank is used
to power the audible alarm signals, it sha31 have sufficient
capacity to operate all audible signals connec ted thereto
for at least 5 minutes. There shall be a visual indication
showing a d -utinclive color so long as there is sufffcirnt gas
in anp alarm signal power supply tank to opetatc she
audible signals or the required 5 minutes. This color
shall change to c lear when the gas is deple Etd sufficiently
so produce less than a 5 , minute signal, En lieu of the
vi uat indication an audible trouble signal may be fro,
vided to indicate a supply insufficient to produce at ast
a 5-minute signal.

23,10.2 Type of Gas, The compressed gas shall be
non flammable and not harmful to life under intended

23.10.3 Construction of Containers.
 

rs. Containers for
ssecompred ggas shall confor to all applicable r la-

dons of the U,$. Department of Tr-isposta tion, Code of
Federal Regulations, Tithe 49.

2.3.10.4 Full Discharge. A container of compressed
gas udhied as a sy stem power supply shall be connected
into the system without a manual cutoff, so ehaE when it is
activated all the gas in the container will be expanded.

2-3.10.5 The filled weight and irutructions for deter-
mining allowable weight loss shall be indicated on each
compressed 4as container. Each compre ssed gas power
supply container shall be weighed afte r filling  and the
weight noted on the container. Gas containe rs shall be
stored on she premises of the manufacturer or installing

co"

any for not le ss than 30 days and weighed again j'ssst
prior to installation. Any fitted containers showing weight
loss shall not be used.

2-4 Electrical Supenisfon (Electrical Sys tems).
24.1 General. Except as otherwise indicated in this
standard, all fire alarm and protest monitoring alarm
sys tems shall be elec trically mpenised so that the occur,
rence of a single open or a single ground-fault condition
of its ins ta llatmn-ra ring which prevents the rcqufred nP

at opecat-ion of the s)stem or failure of its p rimary
(main) power suppply source will be indicated by a distinc-
the notable iignal. (See 2.4.4.)

COTE 1: T<< pro.;aoa d a dmbk loop w ahec mek'ryk-
path «tdnc,or arcmt ro asa3 e!e<rdc.l srpcsv+ma h wt ar-
agtab'<.
NOTE2: [lis:<aaf<niie a.3ieved. ekttrical mperri>;on of
rord .,snear ter a slxvtt;s k t..h Is	 br sao
reg6,t	 t. A	 Iu22k-I,raad co dki- u	 she
egv;ra'<^u aft tirrciacu favk.

2-4.2 Electrical Supervision.

24.2.1 Power Supply Circuits. All sources of energy
shall be iuprr ikii.

Ercepp I NO. 1: one employed far the operation of
irou6le signaf circuits and appliances.
Exception No, 2, One employed as an auxilia ry meant
for maintaining the normal operation of the system
folfowfng iraable signal indication Am the prima ry

(main) supply source is interrupted.
Exceplion No. 3: One employed cis a means for
operating a supplemento ry efita t for alarm be&, an-
nunciators, time stamps and similar circuits, the forfure
o jj truch ,Lill not prevent the'opermeon of the system far
t7te required signals.
Exceplion No.4: The batte ry leads afaffoat• or lrieAle•
charged bnfte ry .
Exception No. S: The neuiral afa three, four, or f ie-
wire ac or de supply source.

2-4.2.2 Signal Inidiifng Circuits, All installation-
wiring for signals initiated by the operation of fire alarm
boxes, fire detectors, automatically operated eransmio-
Eels, or other appfantu or devices which initiate or
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transmit signals either manually or automatically shall be
super vised.
F-actplion No. I: A noninst rftring shunt circull, Pro.
tided that a faule condition of ohs shunt circuit awing
resulls only m the last of the nonfnttrferfng feature of
operaliow.
Exception No. 2: Pneumatic raeuof--rile systems o the
eanemuous fine ty-pr ahae the airing termma4 o such
deliccs are connected in paratfef across e(arl recefly super•
tamd circa@r.

2-4.2.3 Audible Alarm indica ting Clrcuiu. All
installation-wiring for operating audible alarm in•
dicating applia nets shall be elect rically super•sed, In ad-
dition, a short-circuit fault in these circuits shall be in-
dicated by a trouble signal.
Fsc elan No. I: The imlo llation-aerrng of an audible
alarm indicating apyleance vtseafled in the same room
.*h a system contra unit, proridad the circuit conduc-
tors are installed in conduit or equiwlent(y protected
against mechanical r ju ry or tampering.
Reception No. 2: The frutalfalian-uiring of a rup-
pfemerseo^' eudiblea[ormindieatingapphcnre,promded
that any Jauft condiYfon of Ibis cireuir airing doer not
presxnt l e required operation of the system.

24.2.4 Visual Alarm Indi ca ting Circuits. All imtal-
lation•wi,ing for operating visual alarm indicating ap.
pliances shall be elect rically supervised.
Exception: The installation-airing of a iupplerner,ra ry
signal annunciator or other ru pfeman(ary rvsuaf alarm
appliance, provided that any auft condition of this cir,
cuit airing does nos affect the requtied operation of the
system.

24 ,2.5 Speaker Amplifier and Tone Genera ti ng
Equipment. When speaktrs are used to produce audi•
ble fi re alarm signals, the following shall apply:

(a) Failure of the audio amplifier shall result in an
audible trouble signal.

(b) Failure of the tone generating equipment shall
cesalt in an audible trouble signal.

(c) Tone generating and amplifying equipment, to
closed as Inte ral par ts , and se ing only a single listed
audible signal ing appliance, need not be supervised.

2.4.2,8 Trouble Signal Circuit. Eiecerical supervision
of the trouble signal imtallation-wiring shalt not be re-
quired.

2-4.2.9 Connections of Installa tion-Wiring. Connec-
tions of imcallation•xiring to alarm initiating devices and
alarm indicating appliances iball be dccincally super,
vised.

2-4.2.8 Supplementary Circui ts . Supplementary cir-
cu's ts , ruck as those for operating fan moor stopr o

ctr 
stmt•

tar equipment. shall not be requiud to be elerica lly
sapervtsed, provided a fault condition of the circuit in no
way affects the requtied operation of the signaling
system.

2-4.3 Supervlston of Ga Operated System.
2.43.1 The tubing between detectors shall be au r•
vised so that a leak will be manifgted by in Audible
signal distinctive from alarm signals and operated by a
separate rpoxover suppJq. The trouble signal power supply
may be it ecttical astd taken from the public utili ty light
and power circuit or from a battery. If taken from the
public witity tight and power circuit, it shall be a
separate fused cur" not used for any other purpose.

2.4.3.2 When onlyone compressed gas tank isused in 
system to sound an alarm, 'his tank shall be super viaed so
that an audible trouble signal will be sounded if the tank
loses enough gas to reduce the period of audible alarm
signal to less than 5 minutes.

2 .4.34 The audible trouble signal operation spe cified
in 2 .4.5.2 shall not he required where each detector of a
system has its own compressed gas supply tank capable of
operating all audible alarm signah, Tubing shall be
supervised as d esc ribed in

24 .4 Trouble Signals (All3yrtem ) :
2-4.4.1 General. Trouble signals shalt be disti nc tive
from alarm signals and shall be indicated by the opera-
tion of a sounding appliance. If an intermittent signal is
used, it sha ll sound at least once eve ry 10 sceonds with a
minimum time dura ti

on of one-half second. An audible
trouble signal may be common to several rupervised cir-
cuits. The trouble signal(s) shall be Ioca[ed in an area
where it is likely to be heard, as designated by the author-
ity having ju risdiction.

2-4 .4.2 Silencing Switch, A switch or valve for silenc-
ing the audible trouble signal sounding appliance shall be
permitted only if it transfers the trouble indica tion to a
Tamp orother acceptable visible indicator adjacent to the
switch. The visual indication shall pers ist until she trou-
ble has been corrected. The audible tsoubie signal shall
sound if the switch or valve is to its °silence" porhion and
no trouble exists.

2-5 Audible Signal Applianco.
2. 5.1 0 General. Audible signal applianc es employed
in fire alarm symema for alarm. supervisory, and trouble
Signals include electro-mechanical and gas operated ap-
pliances such as bells, horns, burters. chimes, seem; in.
tegral electronic tone generating applianc es (tone
generator, amplifier, and speaker in a common housing);
and speakers energized by a remote amplifier source. The
suitability of the typpee of appliance to be empkppeel for a
particular application and its location shall be deter-
mined by the local authority having ju risdiction.

2-5.2 Common Rcqutremcnts.
2-5.2.1 Audible signal appliances shall be Jilted for fire
protective signaling service.

2.5.2.2 Audible signal appliances shall be protected
against the effec ts oftemperature, vermin, corrosion. hu-
midity, and physical damage.

2.5.3 Additional Requirements for Speakers,
Speakers employed in fire alarm systems for to" signals
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and/or emergency voice communications shall have a fre.
quency response and power rating suitable for the ap-
plication. Speaker materials which are subject to
moisture absorption shall be suitably impregnated.

2-5.4 • Distribution of Evacuatlon Signals. Fire
alarm systems provided for evacuation of occupan ts shall
have one or more audible signaling appliances approved
for the purpose on each floor of the building, so located
that their operation will be heard clearly re^ardiesa of the
maximum noise levc$ obtained from machine ry or other
equipment under normal conditions of occupancy. Each
section of a floor divided by a fire wall may be considered
as a separate floor for the purpose of this protection.

2-5.5 Distinctive Signals. Audible signal appliances
for a fire alarm system shall produce signals which are
distinctive from other similar a&liances used for other
purposes in the same area. The d is tinction among signals
shall be as follows:

(a) s Fire alarm signals shall be distimativc in sound
from other signals and this sound used for no other pur.
post.

(b) Supervisory signals shall be distinccht in sound
from other signals and this sound shall not be used for
any Aber pus except it maybe employed to indicate
a trouble coo Trion.

(c) Fire alarm, superviso ry , and trouble signals shall
take precedence over all other signals.

2.5.6 Alarm Signal Silencing. A switch for silencing
the alarm signal sounding appliances shall be permitted
only if it is key-operated or located within a locked

cabinet. Such a switch shall be permitted only if it
transfers the alarm indication to a lamp or other visual
indicator, and subsequent alarms in other zoneswill
operate the alarm signal rounding devices. A switch that
is Soft in the "silence' petition when there is no alarm
shall operate a visual alarm silence indicator and cause
the trouble signal to sound u nt il the switch is restoaed to
normal.

2-6 Signal Capaci ty Of Circui ts .
2. 6.1 General.
2-63 .1 The number of signal transmitting devices con-
neeud to any signaling circuit shall be limi ted to avoid
interference. The total number of code wheels connoted
to a single circuit shall not exceed 250.

26.1.2 The number of water flow switches which may
be connected to actuate a single transmitter shall nor ex-
ceed five, and the number of supeniw ry switches which
may be connected to a ctuate a single tra nsmitter shall not
exceed 20.

2-6.2 Combined Alarm and Superrisorj Signal Cir.
cuits . When both sprinkler supervisory signals and fire
or water flow alarm nPals ale transmitted over the same
signalinf circuit. pro vision shall be made to either obtain
alarm signal precedence or sufficient repetition of the
alarm si^»al to prevent the loss of any alarm signal
transmiusng devices.

2.6.3 loading Capacity of Watch Superviso ry Signal
Circuits. Connections to watch supsr-4ory signal cir-
cult or to a combination manual fire alarm and watch
signal circuit shall M sec limited that not more than 60
scheduled watch report signals "I be transmitted in any
one,hour period. Fstrol scheduling shall be such as to
avoid interference between watch report signals.

2.7 Combination Systems.
2-7.1 Scope. The provisions of this section apply to the
types of equipment used in common for fire protective
signaling systems, such as for fire alarm. sprinkler super-
visory or watch se rvice, and for other signaling systems.
such as burglar alarm. voice paging or music program
sysems, or coded paging systems, and to methods of
using circuit wiring common to bosh types of system.

2-7.2 Wiring Common to Both Types of Systems.
When common wi ring is employed for combination
systems, the equipment for other than fire protective sig.
li sting system use shailbe connected to the commonwiring
of the system in such a manner that short circui ts , or open
circuits, or grounds in this equipment or between this
equipment and the fire protect ive signaling systems wiring
will not 'interfere with either the supe rvision of the fire
s)sum or prevent alarm or supenisory signal trarumis-
sion.

2-7.3 Use of S	 toke ys. Speakers	 rmshall be	 iitted
preside the audible alarm sigmas for local Ere alarm or
sp rinkler alarm systems as well as the use of the se same
speakers for voice paging or music programs. See Section
2-5 for additional speaker requiremen ts .

2-7.4 Operation. In combination s)stcros, the opera,
rion shall be as fol lows:

(a) A fire alarm signal shall be clearly recogn.sable
and take precedence over any other signal even though a
nonfire alarm signal is initiated tint.

(b) Distinctive alarm signals shall be obtained between
fire alarm and other functions. such as burglar alarm.

2.8 Visual Zone Alarm Indication. Whenrequiredby
the a uthority having jurisdiction, the locamon of an
operated initiating devise shall be visually indicated by
building, floor, fire zone, or other approved subdivision
by annunciation, p rintout, or other approved mearus
The visual indication shall not be cancelled by the opera-
tion of an audible alarm silencing switch.

Chapter 3 Types of Signaling Serrica

3.1 purpose, The yrmisions of this chapter apply to
signaling services which may be provided individually or
in combination by different types of systems except as
otherwise indicated for each type of system.

3.2 Manual Firc Alarm Service.
3.2.1 Fire Alarm Box

es .
3.2.1.1 3lanual fi re alarm boxes shall be approved for
the particular application and shall be used only for fire
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protective signaling purposes. Combination fire alarm	 34 Automa tic Fire Detec tion and Alarm Service.
and guard's tour boats are acceptable. 	 34.1 General.

3 .2.1.2 Each box shall be securely mounted. The hot.
tam of the box shall be not less than 3[4 ft (l.l m) and
not more than 5 R (1.4 m) above the floor level.

3 .2.1.3 Manual fire alarm boxes shall be distributed
throughout the protected area so that they are

unobstructed, read ily accessible, and located in the nor•
mat path of exit from the area, and as follows:

la) At least one box shall be provided on the first floor
and on each succeeding alte rnate floor except that one
box shall be provided for each Floor where the area is
10,000 sq ft (929 ms) or more.

(b) Additional boxes shall be provided so chat uavei
distance to the nearest box will not In in excess of 200 ft
(61 en).

3 .2.1.4 1 Coded Alarm Signal. A coded alarm signal
shall consist of not its$ than thtee compltse rounds of the

ernumb ttansmined and each coded shall consist of not
less than three impulses.

3 .3 Guard's Tour Superviao ry Service.
3-3.1 General.
33.1,1 The number ofguard's reportingnations, their
locations, and the route to be fol lowed by the guard for
operating the sta [ions shall be approved for the particular
inat.nation.

33.1.2 A permanent record indicating each time each
signal-transmitting station is operated shall he made at
the main control unit. When intermediate s ta tions which
do not transmit a signal aret iloved in conjunction with
signal-transmitting stations.d"utincrive signals shall be
transmitted at the beginning and cad of each tour of a
guard and a 31g-l-transmi tting s ta tion shall be pmvided
at interv als not exceeding ten stations. lnterrnediace stn.
tiom which do not transmit a signal shall be capable of
operation only in a fixed order of succession.

3-3.2 Suppreseed{Extept(on Reporting} Signal Device,
3-3.21 The system $hail comply with the provisions of
3.3.1.1.

3 .3.2.2 The system shall transmit a "start" signal to the
main control unit and shall be initiated by the guard at
the sta rt of continuous tour rounds.

3 .3.2.3 The system shall automatically transmit a
"delinquency" signal within 15 minut es afttr a predeter-
mined time if the guard fails to actuate our statio ns as
scheduled.

33.2.4 A " finish" signal shall be tra nsmitted wish a
petened schedule after the guard completes the
last
redrmi

 tour of the premises.

3-3.2.5 For pe riods ofoier 24 hours, du ring which tou rs

are continuously conducted, a "state - signal shall be
transmitted at [east once ee ry 24 hou rs .

3-3.2.6 The "start,- "delinquency." and - fi nish" signals

shall be recorded at the main control unit.

34.1.1 Automatic fire detecton shall he located,main-
tained, and tested in accordance with NFPA 72E. the
Sfondord on Automuttc A-rs Dslecrorr.

34 .1,2 Automatic fire detectors which have integral
trouble contacts shall be wired on the initiating device
circuit so that a trouble condition on one detector will not
-.pair the alarm operation from other initiating de vices.

3-4.2 Special Features on Gas-Uperated Sywcma,
3.4.2.1 For testrpoxs, each compressed gas-
p rared syuem shat have a manually operated cylinder
o gas installed in the tubing at the point most remote
from the alarm-sounding device. If branch tubing cir-
cuits are Installed, a [tit cylinder shall be ins ta lled at the
end of each branch of tubing so the entire tubing circuit
will be rested. A manual test cylinder may be provided
with a shutoffvalve and used repeatedly for tests unt il the
supply of gas is uhawted. A check valvt shall be installed
so that a manual test tylindtr can be removed for
replacement without interfe ring with the opera tion of the
system In case of Fire. In systems wing tow pressure for
pressuriaing the tubing for supeuviaiun purposes, means
shall be provided to bleed off the high pressure resulting
from the tux of the above test cylic, er. Means shall also
he provided to repre ssurixe at low pressure to restore
supcnvion of this tubing.

34.2.2 A manual Cast cylinder shall be distinct and
separate from a manually operated cylinder installed for
supplementa ry alarm signal purposes in awardancc with
5 .4.2.1. A nz lemtmeuy manual alarm cylinder shall
comply with all of the requirements of 2.3.10.

3-5 Sprinkler System Water Flow Alarm and Super-
visory Signal Service.

3 .5.1 purpose.

5-5.1.1 • The provisions of this anicle apply to sp rinkler
system signaling a ttachments for indicating the flour of
water in the system and for indicating the off-normal
condition 9f a sprinkler sysum component which may af-
fect the performance of the system adversely.

3 .5.2 Gcncral.

3 .5.2.1 A dry- pipe sp rinkler system equipped for water
flow alarm signals $ball provide supplemtnca ry svpevi-
non of the system air pressure to avid false signals due to
neglect in maintaining air pre ssure.

3.5.2.2 Signals vansmitted shall indicate distinctively
the pa rticularfunction (such as valve position. tempera-
ture p',rts. c, etc.) of the automatic sprinkler system
which is abnormal and its restoration to a normal condl.
lion.

3.5.2.3 A signal at tachment and its circui ts shall be so
designed and installed that they cannot be readily
lampp^ered with or removed without causing a signal to be
paodaced. This ipecirscally includes iuncson boats on
she ounide of the buildings.
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S•53 Water Flo. Alarm Service,
3 .5.5.0 Provfsion.shill be made to indicate the flow of
water in a sprinkler system by an alarm signal. The water
flow tipalmg attachment shall operate to indicate an
alarm to accordance with the Standard far the inslalla-
lian of Sprinkler Systems, NFPA 15,
Exttplfor Mooemms of tiler due to tz.astt, surges, or
tans ble pressure need not be indicated.

S-5.4 Supervisory Signal Services,
3-5.4.1 Provision shall be made for supervising the re.
quired conditions which are essential for the proper
opera tion of sprinkler smttnu.
Fxcepliow Those eonciffion retated to rraler main,
tanks, cisterns, resenatrs, and other containers of water
coniraffed by a muniripolity or a pubtfe utility.

$-5.4.2 A control valve shall be supervised to obtain a
d is tinctive signal indicating movement of she valve from
its normal pos ition. The off-normal signal shall be ob-
taincd either during the first two revolutions of a hand
wheel or whcn the stem of the valve has moved one-fifth
of the distarsce from its normal position.

J.)(a) Whew the initia ti ng device of two or more valves
a common circuit an oftaciemal signal shall it.

main until all of the valves of the group are in their nor-
mal positioin,

(b) An ini tiating device for supervising the position of
agate va lve Shall not interfere with she operation of the
va lie nor obstruct the view of its indicator nor prevent ac-
cess to its stuffing box.

(c) The off-normal signal shall not be restored at any
valve posi tion except normal.

NOTE: Caerrlltrw* 11	 off-11&!-*111 aueptrt:eu
`	 sLe rrsrxariea tgnrl.

3-5.4.3 Pressure sources shall be supervised to obtain a
distinctive signal indicating that the required pressure is
abnormal.

(a) A pressure supe rvisory initiating device for a
pre ssure tanksball detect boils hi h and low pressure ton-
ditions. A signal shall be obtained when the pressure n in-
eceased or decreased 10 psf (69 k pa) from the required
pressure value.

(b) A pressure super.-isory initiating device for a d ry-

pipe sprinkler system shall detect both high and low
pressure conditio ns . A signal shall be obtained when the
re iced pressure is increa sed or decreased in acmdance
with requirements of the authority having jurisdiction.

(c) A steam pressure supe rvisory initia ting device shall
detect a low pressure condi tion. A signal shall be ob.
tained when the normal pressure is reduced to a value
which is not le ss than 110 percent of the minimum
operating pressure Of the steam-operaced equipment sup-
plied.

(d) An initiating device 	 S.Pervainging the pressure of
other sources than those specified above sha11 be capable
of brim applied and operated as required by the author-
ity having jurisdiction,

Y5.4,4 Water Stora4e containers shall be supenised to
obtain a distiattiye signal indicating that the required
water level I$ abnormal (high or lost),

(a) A pressure tank supervisory ini ti a ting device shall
detect loth abnormally high and low level conditio ns . A
signal shall be obtained when the water level islowered or
raised 3 in. (76 mm) from the required level.

(b) A supervisory initiating device for other than
pit use tanks shall detect a low level condition, A signal
Shall be obtained when the water level is lowered 12 in.
(300 mm) from the required level.

3-5.4.5 Water storage containers shall be supervised to
obtain a distinctive signal indicating that the tempera-
tu re of the water has been lowered to 40 4 F (4 4C).

3.5.4.6 Fire pumps shall be supervised In accordance
with the se uirements of NFPA 20. Standard for the fn,
slaffation of Ctnlrifagal fire Pumps, and the authority

having j insdiction. When both sprinkler super visory
ifgnals and pump running signals are tra nsmitted over
the same signaling circuit, Provision shall be made toab-
tain pump running sipal preference unle ss  the circuit  is
so arranged that no Signals shall be lost.

Chapter 4 Referenced Publ ic a tions

4-1 The followingg documents or portions thereof are
referenced within thle standard and shall be considered

c of the requiremmts of this document. T he editionn dicated for each re ference is cu rrent as of the date of
the NFPA fssuancc of this document. These references
are listed separately to faci litate updating to the latest
edition by the user.

4-1.1 NFPA Publications. National Fire P ro tection
Association, Batter)-march Park, Quincy, MA 02469.

NFPA 13 . 1955, Standard far the lrutaflasion of Sprin.
Her Systems

NFPA 20 . 1964, Standard for she Installation of Cen-
IrffugaI Fire Pumps

NFPA 37-1964, Standard for the 1.1allation and Use
of 5fa 1 fora ry Com buslfon Engines and Gas Turbines

NFPA 701964, natiorsal Efecerfcal Code

NFPA 72E-1994. Standard on AuNmalfe Fire Detec-
lors

Appendix A

TAU Apijrnd^x rs H n feke rtgvirenrvrs a/sFu NFArf elan

nr,.t ... Lvt it M did fa, eyar as:r.7 p+,parr oily.

A-2.5.1 It is recommended that at least one audible fire
alarm signal be located outside the building to alert per-
sons in the vicinity who in turn could summon fire
fighting assistance.
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A.M.4 To ensure that audible evacuation signals are
dearly heard, it is recommended that their sound level be
at lent 15 d BA above the equivalent sound level or 5 dBA
above the maximum sound level having a duration of at
least 60 seconds (whichever is greater) measured 5 It (1.5
m) above the floor in the occupiable area. The equivalent
sound level is the mean square. A•weighted sound
pressure measured osee a 24-hour period.

A-244(a) When a dismctive fire alarm signal is to be
used to notify the building occupants of the need to
evacuate (leave the building), the use of a national start,
card fire alarm evacuation signal it recommended ro
facilitate quick and positive recognition of the signal.

The recommended fire alarm evacuation signal is a
uniform Code 3 temporal pattern, using any appropriate
sound, keyed % to 1 second "ON," 4S second -OFF,` 14
to 1 second "ON," % second -OFF," irk to I second "ON"
and 2% seconds "OFF," with timing tolerances of t
45%, repeated for not less than 3 minutes.
Fxcepffon. - The minimum reperiiion time may be
ntantafly infenupled.

The recommended standard fire alarm evacuation
signal is intended for use only as an evacuation signal. Its
use should be restricted to situ ations where it is desired to
have all acvppants hearing the signal evacuate the
building immtdiatcly. 1, should not be used when, with
the approval of the authority having jurisdiction, the
pf anned action during a flre cmcrgtncy s nm tvacuation,
but relocation of the uccypants from the affected area to
a safe area within the building, or their protection in
place (c-g., high rise buildings, health care facilities.
penal institutions, em).

A-3.21.4 Coded Signal Designations. The following
suggested coded signal assignment for buildings having
four floors and basements is provided as a guide:

Location	 Coded Signal
Fourth Floor	 2-4
Third Floor	 2-3
Second Floor	 2.2
First Floor	 2-1
Basement	 3.1
Subbasement	 3.2

A-S-5.i.1 It is recommended that premises haying a
sprinkler rystcm equipped to provide a water flow alarm
signal have supplementary means for manually transmic-
ting an alarm signal located in the normal path of exit
from the area.

A-3 .5.3,1 Care should be taken, when designating
water now alarm systems for sprinklers utilizing on-off
heads, to ensure that an alarm will be received in Alit
event of a water flow condition. On-off sprinklers open at

a predetermined temperature and closewhen the temper•
atute ztachcs x predetermined lower temperature. With
certain types of Gres, water flow may occur in a series of
short bursts of 10 to $0 wands duration each. Water
flow detection devices with retard may not detect water
flow under thtse conditions. It is recommended that an
excess pressure system or one which operates on pressure
drop be considered to facilitate water flow detection on
sprinkler systems utilizing on-off sprinkle.,

Excess pressure systems may be used without or with
alarm valves. The following is a description of one type of
excess pressuce system with an alarm vahe.

An excess pressure system with alarm valve consists of
an execs pressu re pump with pressure switches to Control
the operation of the pump. The inlet of the pump isoucon•
netted to the supply side of the alarm valve and the tlet
is connected to the sprinkler system. The pum? control
pressure switch is of the differential type mamt:ming the
sprinkler system pressure above the main pressure by a
constant amount. Another switch monitors low sprinkler
system pressure to initiate a trouble signil frt Ahe event of
a failure of the pump or other malfunction. An addi-
tional pressure switch may be used to stop pump opera.
Lion in the event of a deficiency in water supply. Another
pressure switch Is connected to she alarm outlet of the
alarm check valve to initiate a water flow alarm signal
when water floseexists. This type o(system also inherently
prevents false alarms due to water sur;n. The sprinkler
alarm retard chamber should be eliminated to enhance
the detection capability of the system for short duration
flows.

Appendix: B Referenced Publications

B-I The following documents or portions thereof are
referenced within this standard for informational pur-
poses only and thus should not be considered part of the
requirements of this document. The edition indicated for
each reference is current as of the date of the NFPA is-
suance of this document. These referem" are listed sepa•
rattly to facilitate updating to the latest edition by the
user.

B-1.1 NFPA Publications. National Fire Protection
Association. Batterymarch Park. Quincy, MA 02269.

NFPA 72H . 19$4, Guidr for Testing Procedures for
Local, Au &d ry, Aemore Srariah and Proprieta ry Pro-
reclite srgaalfng sysfensi

B-1.2 Other Publications.
Code of Federal Regulations. Title 49, October 1,

1913, U.S. Government Printing Office, Washington,
D.C.
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A14.127 Smoke detection systems, heat detection systems, smoke detec-
tors and heat detectors. The following is a partial reprint of NFPA Nos.
72E and 74.

NFPA No. 72E
Chapter 8

Chapter 8 Mainlcnante and Tesdng

8.1 General.
8.1.1 Each au toma tic detector shall be maintained in
reliable operating condition. periodic inspections and
tests shall be made to a

ssure proper maintenance as
specified herein.

8-1.1.1 Maintenance and testingshall be inaccordance
with this standard supplemented by the manufacturer's
instructions and those of the authority having jurisdic-
tion.

8.1.2 Detectors shall be under the supe rvision of a
responsible person who shall cause proper tests to be
made at speci fied intervals and have general charge of all
alterations and additions.

8 1.3 In any tests. all persons who would automatically
receive an alarm shall be notified, so that an unnecessa ry

response shall not rake place.

8.1.4 After i ns tallation, a visual inspection of all deter.

ton shall be made to be sure that they arc properly
Iota lcd.

8.1.5 After ins tallation, each dete ctor shall he checked
to truure that it is properly connected and powered in s e-
cor ciance with the manufacturers recommendatio ns .

8.1.6 Any method or device used for testing in a haz-
ardousatmmphere or process shall be suitable for use
within the hazardous atmosphere us process.

8-0.7 A permanent record of all test results shall be kept
on the premises for at feast five years for review by the au-
thority having jurisdiction.

8-2 Initial Installation Tom.
9.2,1 Heat Detectort,
8-2.1.1 A res torable heat dnertnr shall be t es ted with a
heat source, such as a hair dryer or shielded heat lamp,
until it responds. After each heat rat. the detector shall
reset. Precaution shall be taken to avoid damage to the
nonres torable 

fix
ed temperature element of a combina-

tion ratem6rivelftxtd temperature detec tor.
FAcepfion: A pneumatic tube line- (ype detector shall
be tested either aifh a heat source fff et test chamber is in
the circuit) or tested pneumatically rcith aressure
pump. The manufacturer's instructions shall belol yd e&

8-2.1.2 Line- orspootypenonrestorablefuedtempera-
lure heat detectors shall not be heat tested, but shall be
tested mechanically or elect ri cally for fine alarm funs.
tion. Line type detectors shall have their loop resistance
measured to see if it is within acceptable limits for the
equipment being used. The loop resistance shall be
recorded far future reference. The record shall be main-
taincd an the premises. Other tests shall be performed as
required by the manufacturers.

8.2.13 Detectors with a replaceable fusible alloy cle-
ment shall be rated by:

(a) removing the fusible element to determine that the
detector contac ts operate properly, and then

(b) reins talling the fusible element.

8-2.2 Smoke Detectors.
8.2.2.1 To assure that each smoke detector Is opera tive,
it shall be tested, in place, in accordance with she manu'
factures's instructions.

8-2.2.2 Detec tor sensitivity shall be determined using
either:

(a) A calibrated test m ethod, or
(b) The manufacturers calibrated sensitivity test in•

strument, or
(c) Other calibrated sensitivity test method acceptable

to the authority having ju risdiction.
Detec tors fecund to be ouuidc the approved range of

semftivity shall be replaced.

t
ceptfon. Jfthe defector is lined arfirldadjuslablr, it
y be either ad11"usted to bring it cithin an appr ritid

range or reQ!aced.

NOTE Ths Geteewr ra>;artry pact 6e teued a <a5red
stags p,prir d<•*te shat adryaysre as va>•.euared reorra-

rrarwa of ae^osel sus eke reel— 
n

8.2 .3 Flame Detec tors, Fire-Gai Detecton and Other
Fire Datcton. Flame detectors , fire-gas detectors and
other fire detec tors shall be rated foroperation fa actor•
dance with instru ct ions supplied by the manufacturer or
ocher test methods acceptable to the authority having
,alitdiUian.

83 Periodic Tats,
8-3.1* Detectors shall be tested as desc ribed in the
follo-Fingparagraphs. The method of test shall be as out-
lined in Section 8 .2. The authority having jurisdiction
may accept testing at a greater or lesser frequency.

8-3.2 Heat Detecto rs .
8 .3.2,1 For nonrestorable spot-type deletion, after the
fifteenth year at least two detecto rs out of eve ry hundred,
or fraction thereof, shall be removed eve ry 

fi

ve yea rs and
sent to a testing laboratory for tes ts . The detectors that
have been removed shall be replaced with new detectors.
If a failure occurs on any of the detectors removed, addi-
tional detectors shall be removed and tested as a further
check on the i ns tallation umit there is proven to exist
either a general problem involving faulty detectors or a
localized problem involving only one or two detective
detec to rs.

8-3.2.2 For restorable heat defectors(except pneumatic
line-typey, one or more detectors ontach signa3initiating
circuit shall be tested at [east semiannually and differe nt

detectors shall be selected for each tat. Within five years,
each detector shall have been tested.

8-3.2.3 Allpneumatictinrry-pedetcctonsballbetated
for leaks and proper operation at kart semiannually.

8-3.2.4 nonrestorable line-type fixed temrature de-
rectors shall be tested for alarm function at lu semiani
nually. The loop resistance shall be measured, recorded
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and compared with that previously recorded. Any change
in loop resis tance shall be investigated.

8-9.3 Smoke De tectors.
8 .9.3.1 All smoke detec tors shall be tested at least
semiannually. (See 8.2.2.) Except where a different fre-
quency is required ormilted by the authority haying
ju risdiction, the sensit^ty tea tired in 8-4.4.4 shall be
performed within at year afte r installation and every
allemate year thereafter.

8-3.9.2 Air duct dcrectonesting and mainunana shall
consist of:

(a) A visual inspection of the detector installation, in-
duding seals, looking for any mistreatment or modifica-
tion. f the device or installa tion and its intended opera.
tion.

(b)Using the manufacturer's recommend ations, verify
that the device will measure/detect smoke in the air
stream (i.e., measu ring pressure drop for devices using
sampling tubes is acceptable).

(e) Using the manufacturers recommended pro-
cedures, determine that the sensitivity of the detection
devices is correct.

(d) Using smoke or a substitute, or a calibrated lest
method, perform a full-functional tat of the detector,
put the detector into alarm, and determine that proper
operation occurs. This can be done by dire t[q injecting
the smoke or a substitute into the detection chamber or
sampling means.

8.9,4 Flame Detectors, FiX"as Detectors and Other
Fire Detectors. All flame detectors, fire-gas detec to rs
and other fire detectors shall lx tested at feast semian-
nually as prescribed by the manufacturer and more often
if found to be necessary for the application.

SA Cleaning and Plafntcnance. Detectors requ ire
periodic cleaning to remove dust or dirt which has ac-
cumulated. The frequency of deanin^ will depend upon
the type of detector and the local ambient conditions. For
each detector, the cleaning checking, operation. and

sensitivit adjvament shall be a ttempted only after con-
suiting the manufacturer's instructions.

8.5 Tes ts Following an Alarm. All detectors shall he
restored to service as promptly as possible after each rest
or alarm, and shall be kept in normal condition for
operation. Detectors requiring rese tt ing or replacementration,

 reset or replaced as promp tly as possible after
each lest or alarm. All detectors exposed to a fire shall be
seated.

8-6 Inspection Forms.

8-6.1 An inspection form shall be protided and include
the fallowing information on initial te st s:

(a) Date.
(h) Name of property.
(c) Address.
(d) Installer/maintenance company name, address

and re p resentative.

(e) Approving agcrtcy(ivs) name, address, and
rcpttscntmivc-

(f) Number and type of det ec tors per zone for each
Zone.

(g) Functional test of detectors. (See Section 8.2.)
(SVamisg: See also 8-1.).)

(h) Check of all smoke detec to rs. (See 8.2.2.1.)
(f) Loop resistanc e- for all fixed temperature line-type

detec to rs. (See 8.2.1.2.)

0) Other teas as required by equipment manufac-
turers.

(k) Signature of tester and approval authority
rcpma talive.

8-6.2 An inspection form shall be provided and include
the following m(armation for per-iodic tests :

(a) Date.
(b) Test frequency.
(c) Name of property.
(d) Address.
(e) Mai ntenance company name, address and

represenntive.
(f) Approving agengties) name, address, and

representative.

(g) Designation of the deteetor(s) tested (tes t$ Per-
formed in accordance with Section 8-9).

(h) Functional test of det ectors. (See Sereion 8.2.)
( Wamfng: See also 8•1.3-)

(i) Check of all smoke detectors. (See 8.2.2.)-)

(j) Loop resistance for all fixed temperature Sine-type
heat detectors. (See

(k) Other tests as required by equipment manufac-
turers.

(1) Signatures of tester and approval authority
representa tive.
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NF PA No. 74
Cliapter 6

Chapter 6 Maintenance and Tests

6-1* Maintenance. If batteries are used as a source of
energy they shall be replaced in accordance with the
recommendations of the alarm equipment manufacturer.

6-2* Tests. Tests or inspections, as recommended by
the manufacturer, shall be made by the householder not
less than once a month for other than battery-powered
detectors and not less than once a week for battery-
powered detectors.
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A14.128 Portable fire extinguishers. The following is a partial reprint of
NFPA No. 10 dealing with testing, inspection and maintenance or porta-
ble fire extinguishers:

Chapter 4 Inspection, Maintenance, and Recharging

4-1 General.
4-1.1 This chapter is concerned with the rules governs
ing inspection, maintenance, and recharging of ex.
tinguishers. These factors are of prime importance in
ensuring operation at the time of a rue.

4 . 1.2 The procedure for inspection and maintenance of
fire extinguishers varies considerably. Minimal knowl-
edge is necessary to perform a monthly "quick check" or
inspection in order to follow the inspection procedure as
oud'snrd in Section 4-3. A trained person who has
undergonethe instructions necessary to reliably perform
m aintenance and has the manufactures s service mama'
sba11 service the fire eatinpishers not more than one )ear
apart, as outlined in Section 4.4.

4-1.3 The owneroroccapaotofapropenyinwhichex-
tingu(shers are located shall be responsible for such in-
spection, maintenance. and recbarging.

4-1.4* Maintenance, servicing and recharging shall be
performed by trained persons having available the at-
propriate serviring manual(sh the proper types of tools,
recharge materials, lubricants. and manufacturer's
recommended replacement parts.

4-2 Definitions.
4-2.1 Inspection. Inspection is a'quick check" that an
extinguisher is available and w4l operate. It is intended
to Site reasonable assurance shat the atinguishcr is fully
charged and operable. This is done by srcing 

'b" 
it is m

its designa..d place, chit, it has not been actuated ar
tampered with. and that there is no obvious or physical
damage or condition to prevent operation.

4 .2.2 'Maintenance. Maintenance is a "thorough
check" of the extinguisher. It is intended to Site max-
imum assurance that an extinguisher will operate effec-
tivciy and safely. It indudes a thorough examination and

any necessary repair of replacement. It wdl normally
reveal the need for hydrostatic testing.

4 .23 Recharging. Recharging is the replacement of
the extinguishing agent and aI- includes the expellant
for certain types of extinguishers.

4-3 Inspection.
4-3.t • Frequency. Extinguishers shall be inspected
monthly, or at more frequent intervals when cir-
cumstances require.

4-3.2 p rocedures. periodic inspccriin of extinguishes
shall include a check of at lease the following items:

(a) 1-ocated in designated place.
(b) No obstruction to access or risibility.
(c) Operating instructions on nameplate legible and

facing outward.
(d) Seals and tamper indicators not broken or missing.
(r) Determine fullness by weighing ar "hefting."
(1) Examine for obvious ph)sical damage, corrosion.

leakage, or clogged no,ak.
(g) Pressure gage reading or indicator in the operable

range or position.

4-3.5 Corrective Action. When an inspection of any
extinguisher reveals a deficienc y in anv of the ronditions
listed in (a) and (b) of 4-3.2. immediate corrective action
shall be taken.

4-3.3.1 Rechargeable Eminguisbers. When a
speecino of any rechargeable extinguisher reveals deft.

eacy in any of the conditions listed in (t), (d), (e), (I).
and fg) of 4 . 3.2, it shall be subjected to applicable main.
tenance procedures-

4-3.3,2 Noncechargeable. When in inspection of any
nonreillable disposable extinguisher uveals a deficiency
in any of the conditions listed in (c). (e). (0, and (gl of
4 . 3.2, it shall be discharged and removed from service.
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4-3.4 Rctordkeepfag.

4-9.4.1 personnel making iwWtions shall keep records
for these extinguishe rs that were found to require correc-
tive acticos.

4-3.4.2 At least momhlp, the date the inspection was
performed and the initials of the person performing the
srupcmion shall be recorded.

4-4 • Maintenance.
4-4.1 Frequency. F—inguishcrs shall be subjected to

maintenance not more than one year apart or when spe-
cifcally indicated by an inspec tion. maimm nance 1,
cedures shall be performed in accardanct with 4-4.2.

4.4.1.1 Stored pressure types conta ining a loaded
stream agent shall be disassembled on an annual basis
and sub?7"toed to a complete maiamnanee. Prior to
disassembly the extinguisher shall be fully discharged to
check the operation of the discharge valve and pressure
gage.

4-4. 1, 2• A conductivity test shall be conducted on all
carbon dioxide hose assemblies. Hose assemblies found to
be nonconductive shall be replaced.

4-4.1.3 Eve ry six years. stored pressure extinguishers
that require a 12-year hydrostatic jest shall be emptied
a d sub ed to the applicable maintenance procedures.
When the applicable maintenance procedures are rr-
formed du ri ng periodic recharging or hyd rostatic testing .
the six-year requirement shall begin from that date.
Eccephon No 1: Exrfngtauhe,s harang nossrrfilfable
d4pom He contafne» are exempl.

4.4.1.4 Extinguishers out of service far maintenance or
recharge shall be replaced by spare exiinguirhers of the
same type and at least equ at rating.

4-4.2+ Procedures. Maimemance procedures shall in-
clude a thorough examination of the three basic elements
of an extinguisher:

(a) mechanical, parts,

(b) ex tinguishing agent. and
(c) expelling mean.

Esceprfan No. 1: It is not necessa ry during the annual
maintenance to fnornafly amine COs or 

je

ered
pressure exlingu sherz equipped r irh pressure indicators
or gages except far those types specs;ed fn 4.4.1.1.

HOWEVER, such extfng"hers ihill bethoroughly
exarnfned exlernatly is accordan ce

 
.0h the applicable

item af4.4.2{a).

Exception No. 2: Fdetoy sealed ('disposabir type -) er-
tinguishen shalf be fwpecled and maintained only in
accordance with the na.nepiare instructions.

4-4.3* Recordkeeping, Each extinguisher shall have a
tag or label securely a ttached that indicaM the month
and year the maimm rrance was performed and shall iden-

tify theperson performing the se rvice.' The same record
tag or label shall indicate if recharging was also per-
formed.

4-43.1 For the six-year requirement of 4-4. f.3, this in-
formation shall be included on the maintenance tag or
label. 'thins information shall be trans ferred to each
subsequent maintenance tag or label.

4-4.3.2 Labels indicating inspection, maintenance,

hydrostatic retests, and six-year maintenance shall not tie
placed em the front of the extinguisher.

4-5 Recharging.

14-5.1 • General. All rechargeable type xtinguishers
shall be recharged after use or as indicated by an inspec-
tion or when performing maintenance. When performing
the recharge' ng. the recommendations of the manufac-he 

shall be falloraed. For recharge chemicals, see
4.5.3.1.

4-5.2 Frequency.

4-5.2.1 Soda-Acid, Foam, and Pump-Tank. Every 12
manths, soda-acid, foam, pump-tank water, and pump-
sank calcium chloride base antifteere types of ex-
tinguishers shall be recharged with new chemicals or
water, as applicable.

4.5.2.2 W et ting Agent. The agent in storedpcm re
wetting agent Net chemical) ex tinguishers shall be re-
placed annually.

YOTL Ody da -gets sy^.er;r d on the nr: 0p1111 sha ll k
^ d r« rnhargiax. Tts use a[ utter os erErr a;roes
gro^tz^d.

4-5.2.3 AFFF. The agent, liquid or solid charge type.
in AFFF (aqueous film forming foam) ex tinguishers shall
be replaced at Ian once every five years.

4-5.3 Procedures.

45.9.1+ Recharge Chemicals. Only those materials
specified on the nameplate, or materials proven to have
equal chemical composition and physical eharacterisdcs.
shall be used. Tests shall be conducted to a ssure equal
performance.

1 45.3.2 • Mixing of Agents. Multipurpose dry
chemicals shall not be mixed with alkaline based dry
chemicals.

4-5.9.9 Popping Off. The remaining agent in a par-
tially discharged dry chemical extinguisher shall be
thoroughly checked for the prayer type. contamination
and condition. Dry chemical found to be of the wrong
type, or coataminamd, shall be removed.

4-5.3.4 Dry Powder. Pails or drums containing d ry

powder agen ts for scoop or shovel application for use on
metal fires shall be kept full and toured at aq times. The
dry ponder shall be replaced if found damp. (See
,f•4-5.3.1.)

'trvler spenal ru-n"M ot w!, o best «gtiremrw ire in <I-
frct. addi:_1 irtor vox say to Lrs:rat:e w wpi' d w —d
rag'.
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4.5.3.5* Replacement pressure gagrs shall have the
proper indica ted charging (variety pressure , be marked
for use with the agent in the extinguisher and be compati-
ble with the extinguisher valve body material. The gage
used to set the regulated source of pressute +hail be

calibrated at least annually.

4 .5.3.5 PFCeaationar , Pressurization Heasu rev. A
rechargeable stored pre ss ure type extinguisher shall be
pressunted only to the charging press ure specified on she
extinguisher nameplate. A regulated source or pressure,

sat no higher than 25 psi (172 kPa) above the operating
tservict) pressure. shall bt used to pre ss uri ze lire
extinguishers.

NotE Anu ,X-_Ja i--al p—re_•vrh art, rrnlen
-v1=n.kr eirhwr a p,—,r x„larw. •h: U n	 1r ...-d
In sox rt	 .a.Nle.."prn o-i I

r^ytu[r.

4-5.3.7 • Pressurizing Cas. only standaed industrial
grade nitrogen with a de w point or-70°F{-57'Clor Tower
shall be used to pre ss urize stared pressure dry chtmical
and Halon type fire rstinguishers. Compressed air
through moisture traps shall not be used for pre ss urizing
even though so sta ted in the ins truct ions on older ex-
dn,%Uahera.

4.5.3.8 Convtxsion of Eaeinguisher Types. No ex.
tinguisher shall be convened from one type to another.
nor shall any extinguisher be converted to use a diffecem
type of extinguishing agent.

4-5.3.9* Removal of Moisture, For a ll nonwater types
of extinguishers any moisture shall W removed before
recharging.

4.5.3.10* Carbon Dioxide Rechasgzng. The vapor
phase of carbon dioxide shall not be Icss than 49.5 per-
tent carbon dioxide. The water co ntent of the liquid
hale shall not be more than 0.01 percent by weight
30 x F (- 34,M) dew Point]. oil content of the ca rbon

dioxide shall not exceed 10 ppm by weight.

4 .5-3,11* f,eah Test. After recharging, a leak sea shall
be performed on stored pre ssure and wIf-expelling Types.

4.5.3.12 Recharging WaterTypes. When recharging
ac ted pre ss ure extingguuishers, occrrilling will result in im.
proper discharge. The p roper amount of liquid agent
shall be determined by using ant of the following:

(a) exact measurement in gallons , or by weight
(b) use of an antiorcrR(1 tube when pravidrd, or
(c) use of a fill mark on exringuishn shell, if provided.

Chapter 5 H)drou.tie Testing

5. 1 General.
5-1.1 Hydrostatic testing shall be performed by persons
trained in pressure testing procedures and safeguards.
and having availablesuitable testing equipment. facilities
and appropriate +miring manual(s).

5.1.2 If. at any time. an extinpishet shows eviden« of
corrosion or mechanical inju ry . a shall be hydrouatically
te sted, subject to the provisions of 5- 1 3 and 5.1.4.
E-xaptfon No. t: Pomp tanks do not require a
hyd,4imlic tat.

Eviceptiort No. 2: Extinguishers hming .0-efr7lable
duposabfe conta iners shaft be discha rged and discarded.

5- 1 .3 Examination of Cylinder Condition. When an
extinguisher cylinder or shell has one or more conditions
listed in this subdivision. it shall not be h)deostaticatly
sated but shall he destroyed by thr owner or at his direr
tion:

lay When there exists strai ts by soldering, w elding.
boring, or use of patching compounds.

y101E: Fu ^ei.#:n,;w Nanrx a-r mihi uerl>} 1^ r—hrhe
m,r.arrn.... cl [hr ra,^r. e,s'u*ar.

(b) When the cyfinder or shell threads are damaged.
(c) "'hen there exists corrosion that has caused pi t,

sing, including under removable nameplate band
assemblies.

(d) When the extinguisher has been burned in a Fire.
Lc) When a calcium chloride type of extinguishing

.gene was —i in a uainicss steer ex tinguisher.
(fl When the shell is of copper or brass construction

joined by soft solder or rive rs .

5,1.4* Aluminum Sh el l/Cylinder. Extinguishers
having aluminum cylinders or shells suspected of being
caposcd to umperatusts in excess of 356 F{l73°C)shall
be removed from service and subjected to a hydrostatic
ass.

5-2 Frequen cy . At intervals Cot exceeding those
ipeciftd in Table 5 . 2. extinguishers shall be hydro
sun"lly tested.

Exception No. 1: N.nreffllabre factory-sled
disposable containers des not require hydrostatic testing-
Ex-priors h'a. 2: Fsringuishers wdinng a eylindtr that
has DOT or CTC marhia^s shall be hydrostatically
rated, ar replaced, accordmg to the requirements of
DOT or CTC.

Fxcepan No. 3: Far extingu ishers not eostred in Ex-
ceplwnr No. 1 and 2 the first etut may be conducted
within 12 months of she specified rut interea 4s-

5-2.1 Compressed Gas Cylinders and Cartridges.
litrogen cylinders or cartridges used for me et gas storage
used as an expellant for wheeled extinguishers shall be
hydrostatically tested eve ry five years.

Exception: Cylinden (except those charged t ah carbon
dioxrde) Complying wish Part 173.34 (e) 15, Till, 49,
Code of Federal Regulasiuns, may be hydrostatically
versed every 10 years

5.2.2 Hose Assemblies. A h y drostatic test shall be per-
formed on extinguisher hats assemblies which arc
equipped with a shutoff nonfc at the end of the hose. The
tat interval shall be the same as speciRed for the ex•
tinguisher on which the hose is inaalled.
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Table s2

ttydrosca,k T,n lot-1 In Ea fi.p4he,.

E.d,,j.uhcr 'r,pe	 Trr faun.l[Ye. n}

Sod.AC:a	 ......................... _........ '... _ -5

Ca nridgr- O(aaa,ed Na,er .rdrw Ae[ifree,e -_.........5

Staed Prrn	 W.[re and or Aruibetee ...............a

roam.............................................5

AFFEIAq_eoa. t2m Fwrrinx Foan) ..................5

.......	 ..............5

Orr Ck ni<,Su;xh Snir!en 5trr15eeits 	 ............... 5

Ca,b—D'o.tle	 -	 ...	 -.,	 .... -... S

D,	 Stored prrssure. w:.h 51.;i Steel shc:h.
era,rd gra^a Serlla w A1^mir..m Sbes's----...... lP

or. Cha r.:¢al. C-6d3e or C5i!. ,r Opt r., rd, Y,ih
ltisdSteel SFHa	 ......	 .................	 ...... it

BooR.a[nft"«oaurR,=e	 r.4v IY73 ................12

Brom.chbrod'^fl+rrc+xr, Rat	 H..-1211---...	 ....1P

Dry kder. C.—Hle- r, eys.:r, ope,.tea, «,h
"FUZ,151st:, ..... ............................ t2

NOTE [:enALI rypn tde.,;,p4b ri h copper or bran s. Tla
joieed by sMt,nU.'art p,oh13=fed f—L,drerea k.nung. 15rr

NOTE E- Seo.,d pressare .ant <.,ugais<<n r-th nber gt.n
.Leis tpre-19161 are yrohiVtrd (ton h}drm.. k t-x g der to
m.n-,ra..— ,,tract.

5.3 Test Pressures.
53.1 Compressed Gas Cylinders.
5-3.1,1 Carbon dioxide extinguishers shall be tested at
'S the service pre

ss
ure as stamped into the cylinder.

Exceplion: Carbon dioxide extinguishers Aacing
cyhsder specifr'ratcbn 1CC3 ihdll be toted at 3.000 psi
(20 683 i(Pa).

5-9.1.2 Nitrogen cylinders and carbon dioxide cylinders
u se d with wheeled extinguishe rs shall be tested at N the
se rvice pressure as stamped into the cylinder.

5-3.2 Stored P.CStUTt Types. All stored pre ssure and
bromahlorodifluoromethane (Halos 1211) types of ex-
tingulshers shall be hydros ta tically tested at the factory
test pressure not to exceed two times chit service pressure.

5-39 Self-Generating and Cartridge-Opera ted Types.
5.39.1 Self-gen ciating types (soda acid and foamy of
stainless construction

steel cotruction and cartridge operated water
ey-pe utinguishers of stainless steel construction shall be
h'1!Ua,ica ll y tested at 950 psi (2413 hPa). (For tho se of
aluminum shell construction, see 5-1.4.)

5.3.3.2 Cartridge- or c}iinderoperatcd dry chemical
and dry powder types of extiagasshcrs shall be hycl -
statically tes te d at their original factory test pressure as

shown on the nameplate or shell.

5-3.4 Test Pressures for Ho se Assemblles,
53.4. 1 Carbon dioxide hose assemblies requiring_a
hydrostatic premure test shall be tested at 1.250 psi (8619
li ps).

5-3.4.2 Dry chemical and dry powder hose assemblies
cequiringg a hydrostatic prcurice rest shall be tested at 300

mppsi (2068 k pa) or at	 ice pressure. whiche.et is the
higher.

5-4 Tot Equipment and procedures.
5-4.1 General.
5-4.1.1 Air or gas pre ssure shall not be u sed for pressure
testing. The failu re of an extinguisher shell may be
%Wtm and dangerous.

5 -4.1.2 When extinguisher shells, cylinders. or car-
tridges fail a hydrostatic pressure tett, they shall be de-
stroyed by the owner or at his dire ct ion.

5-4.2 Test Equipment for Compressed Gas Types.
5.4.2.1 The equipment for testing cy

li
nders and car.

tridges shall be of the water jacks type that meets the
specifications of the pamphlet Methods for H)droslatic

eslfng of Campressed Gas Cylinders (Pomp Ict C-1).
published by the Compressed Gas Association,

5 .4.2.2 Hose assembliesof carbon dioxide extinguishers
khat require a hydrostatic test shall be tested within a
protective cage de ice.

5-4.3* Tes t Equipment for Nonenmpressed Gat Types.
5-4.3.1 The equipment for resting noncompressed gas
types consists of the following:

(a) A hydrostatic test p ump. hand or power operated.
to he capable of producing not le ss than 150 percent of
the te st pressure. h is to include appropriate check valves
and ratings.

(by A flexible connection for a ttachment to the test
pump. It shall be pr-ided with nece ssa,y Firings to test
through the extinguisher mark, test bonnet. or hose
outlet, as is applicable.

(c) A protective cage or barrier for pecsoanel pcotec-

uon, designed to proside +isual ob servation of the ex.
tinguisher under test.

5.49.2 Drying equipment is required to dry all non-
water types of exting.4lut s that hate passed the hydro
Ratio test.

5-5 Testing Procedures.
5-5.1 Compressed Gas Types.
55.1.1 In addition to the +imal examinations required
prior to lest as stated in 5 . 1.3, an internal examination

shall be made prior to the hydrostatic test. The pro-
« duns for this i nternal examination shall be in accor-
dance with she requirements of the Standard for Visual
frrspection o Compressed G Cylinder (CGA C-5) and
Standard fo oafor YfnraI lnspeerion of High Preaavre
Aluminum Compassed Gas Cylinders (CGA C-5.1), pub-
lished by the Compressed Gas Association.
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5.5.1.2 The hydrostatic testing of compressed gas
cylinders and cartridges shat; be an accordance with the
procedures specified in the pamphlet Methods for Hydro-
static Testing of Compressed Gar Cyfinders (pamphlet
C-t), published by the Compressed Gas Association.

5-5.2* Testing Procedures for Noncampresacd Gas
Typ

es

.The testing procedures for noneompressed gas
cylinder, and shells and hose a ssemblies are d etailed in
Appendix A of this standard.

53.3* Tes ti ng Procedures for ffose Assemblies. The
testing pro se procedures for ho assemblies requiring a hydro
static test are detailed in Appendix A.

5-5.4 Recording of Tests.
5-5.4.1 Compre ssed Gas Types. For compressed gas
cylinders and cartridges passing a hydrostatic tut, the
month and year shall be stamped into the cylinder in ao
cordance with the requirements set forth by DOT or the
Canadian Transport Commission.

NOTE: 1, u -iapweaee 6r, F reenrd'v,g [srarp:r:d) k<

	

pl,ced od I 	ke shmr'der, eep ter&, aeca, M f—;'n g (-h-
» p^m'.ied)or tae "F—&rr.

5-5.4.2* Noncomp ressed Gas Types. Extinguisher
shells of the ncncompressed gas types that pass a hydro-
static test shall have the test information recorded on a
suitWt metallic label or equally durable material. The
label shall be affixed by a heatless proce ss to the shell.
These la bels shall be se lf-destructive when removal from
an extinguisher shel; isattempted. The label shall include
the following information:

(a) Month and year the test was pe rformed, indicated
by a perforation, such as by a hand punch.

(b) Test pressure used.

(c) Name or initials of person performing the test, or
name of agency performing the test.

55.4.3 Hose assernhlics passing a hydrostatic test do
not require recording.
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A14.135 Means of egress. The following is A reprint of ss. ILHR 51.15
to 51.20 and related sections from the occupancy chapters:

MEANS OF EGRESS

GENERAL

ILHR 51.15 Standard exit. (1) Every door which serves as a required
exit from a public passageway, stairway or building shall be a standard
exit door unless exempted by the occupancy requirements of this code.

Note: Sce ss. ILHR 64.06, 55.10, 66.08, 67.06, 58.04, 68.49, 59.14, 60.12, 61.12, 62.26, 82.47
and 82.75 for requirements regarding required exits.

(2) Every standard exit door shall swing outward or toward the natu- FP
ral means of egress. It shall be level with the floor, and shall be so hung
that, when open, it will not block any part of the required width of any
other doorway, passageway, stairway or fire escape. No revolving door,
overhead door or sliding door shall be considered as a standard exit.

(3) (a) A standard exit door shall have such fastenings or hardware
that it can be opened from the inside by pushing against a single bar or
plate or turning a single knob or handle. The latch or other approved
fastening device on the door shall be of an obvious method in its release.
Except as provided in pars. (b) to (d), the installation of hardware re-
quiring use of a key for opening an exit door from the inside is prohibited,
The requirements of this subsection, except par. (f) shall apply to all
buildings in existence and to any building built after the effective date of
this subsection.

(b) Exit and exit access doors serving individual living units may be
provided with hardware requiring the use of a key for opening from the
inside.

(c) Upon written request to the department by the owner, key-locking,
or securing, of exits'may be approved in fire-resistive buildings, or parts
of fire-resistive buildings, which are used as jails, prisons, mental institu-
tions, asylums, nursing homes with senile patients, and similar type oc-
cupancies.

Note #t: The owners request should includethe following considerations: accessibility of
keys to the fire department and staff personnel for the locked areas; electrical devices which
release the locks; and 24-hour supervision of the locked areas by personnel who carry keys for
the locked areas while on duty. Electrical devices which release the locks upon power failure or
upon activation of the fire alarm or sprinkler system or the product of combustion detectors
should be considered for securing of exits in nursing homes.

Note #2: written approval to lock exits must also be obtained from the department of
health and social services in accordance with the rules of that department.

(d)1.One door serving as an exit from any building housing any office FP
or wholesale or retail store may be equipped with hardware which re-
quires use of a key to open it from the inside provided one of the following
conditions is satisfied;

a, The door has a window which has a minimum clear opening of not
less than 24 inches, and 6 square feet in area with the bottom of the win-
dow opening not more than 4 feet above the inside-floor level;

b. A glazed sidelight- satisfying the dimensional and location require-
ments for the windows specified in par. (a) is located adjacent to the
door; or
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c. A window satisfying the dimensional and location requirements for
the window specified in par. (a) is located within five feet of the door.

2. Approved safety glazing shall be used in all installations but the
glazing may not be bullet-resistant or break-resistant.

3. The door may not be used as an exit serving any required exit stair-
way enclosure.

4. The door shall not be key-locked during periods of occupancy by the
public or employes. A readily visible, permanent sign shall be placed on
or adjacent to the door on the egress side stating, "THIS DOOR SHALL
NOT BE KEY-LOCKED WHEN THE BUILDING IS OCCUPIED".
The sign shall be in letters at least one inch in height on a contrasting
background.

5. The use of keyed hardware as specified in this section may be re-
voked by the department or its authorized deputy upon one violation of
any of the conditions specified in subds. 1. to 4.

(e) 1. Except as provided in subd 2., the door shall not be barred,
bolted or chained at any time.

2. When authorized persons, such as employes, frequenters, patrons
and other such occupants are not present, the exit door may be secured
by the use of a single bar or bolt. A sign or label shall be posted on the
door near the single bar or bolt. The sign or label shall bear the following:
"This bolt or bar shall be kept open during periods of occupancy."

[Vote: The intent of suhd. 2. is to prohibit padlocks or use of a key to open a door or lock at
any time. The bar and bolt exception is to give security against intruders from the outside
while protecting persons in the building from being trapped.

(f) 1. Except as provided in suhd. 2., the latch or other approved fast-
ening device shall be located on the exit door so that the device is not less
than 32 inches or more than 54 inches above the floor level,

2. The latch or approved fastening device on solid tempered glass
doors may be located on the door at the floor line.

FP (4) A standard exit door shall not be less than 6 feet 4 inches high by 3
feet 0 inches wide, except where especially provided under occupancy
classifications and in s. ILHR 51.20. Where double doors are provided
with or without mullions, the width of each single door may be reduced
to 2 feet 6 inches, except double doors utilized to provide accessibility in
accordance with s. ILHR 52.04 shall have the width of at least one single
door increased to 2 feet 8 inches.

(5) All exit doors, unless otherwise exempted by the occupancy re-
quirements of this code, shall be plainly marked by a red illuminated
translucent exit sign bearing the word EXIT or OUT in plain letters not
less than 5 inches in height and in such other places as may be necessary
to direct the occupants to exit doorways.

(6)* REQUIRED AGGREGATE WIDTH. (a) The required aggregate width
of exits from a level shall be determined by using the full occupant load of
that level, plus the percentage effects of the occupant loads of adjacent
levels (above and below) which exit through it as follows:

*See Appendix A for further explanatory material.
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1. 50% of the occupant load of each first-adjacent level; and

2. 25% of the occupant load of each second-adjacent level.

(b) The width shall be based upon the following ratios:

1. Types No. 1 through No. 4 construction unsprinklered, 40 inches
per 100 persons;

2. Types No. 5 through No. 8 construction unsprinklered, 50 inches
per 100 persons;

3. Types No. 1 through No. 4 construction sprinklered, 30 inches per
100 persons; or

4. Types No. 5 through No. 8 construction sprinklered, 40 inches per
100 persons.

Note: The determination of exit width for health care facilities is specified in s. ILHR 68.12
(2) and (3) and takes precendence over this section.

(c) The required aggregate width of exits from assembly seating facili-
ties shall comply with the requirements of s. ILHR 62.75 (4).

History: 1-2 56; am. Register, December, 1962, No. 84, off. 1-1-63; am. (5) andcr. (7), Reg
ister, November, 1963, No. 95, eff. 12-1-63; r, and reer., Register, October,1967, No. 142, eff.
11-1-67; am. (7) 01, Register, Shay, 1968, No. 149, eff. 6-1-68; r. and reer. (7), Register, De-
cember,1970, No. 180, eff. 1-1-71; r. and recr. (3), Register, February,1971, No. 182, eff. 3-1-
71; am. (7) (a) 1., Register, September, 1973, No. 213, eff. 10-1-73 • r. (7), r. and recr. (6), Reg-
ister, December, 1974, No. 228, eff. 1-1-75; emerg. cr . (3) (b) 1., eff. 6-20-75; or. (3) (a) 1, and
(3) (b) I., Register, November, 1975, No. 239, eff. 12-1-75; am. (4), Register, December, 1977,
No. 264, eff, 1-1-78; am, (2) and (3) (b)1., Register, December, 1978, No. 276, eff. 1-1-79; am.
(4), Register, January, 1986, No. 289, eff. 2-1-80; am. (2), r, and reer. (3) (a), (intro.), cr. (6)
(c), Register, December,1981, No. 312, eff. 1-1-82; or. (3) (c), Register, December, 1983, No.
336, off. 1-1-84; r. and recr. (3), Register, January, 1985, No 349, eff. 2-1-85; am. (3) (a) and
(4), er. (3) (e) and (f), Register, August, 1985, No. 366, eff. 1-1-86.

ILHR 51.151 Exit distribution. All spaces which can accommodate more
than 25 persons shall be provided with a minimum of 2 exits, 2 exit access
doors or a combination of both which are located to provide the best
possible egress from the room or suite. If exit access doors are used, the
exit access corridors shall lead to 2 or more separate exits.

Note 1: see Appendix A for further explanatory material.

Note 2: See occupancy chs. I LH R 64 to 62 for acceptable types of exits and exit accesses, and
exceptions.

History: Cr. Register, August, 1985, No. 356, eft. 1-1-86.
r

ILHR 51.16 Stairways and ramps (1) DE> •INITIONS. (a) "Stairway"
means one or more flights of steps, and the necessary platforms or land-
ings connecting them, to form a continuous passage from one elevation
to another, including exterior porches, platforms and steps.

(b) "Ramp" means a sloping floor or walk and necessary platforms or
landings connecting them to farm a continuous passage from one eleva-
tion to another.

(2) REQUIRED AGGREGATE WIDTH. (a) The required aggregate width of
stairway or ramp exits from any level shall be as specified in s, ILHR
51.15(6).

(b) In no case shall the minimum width of an exit stair or ramp be less
than that specified in sub. (3).
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(c) Under no circumstances shall stairways or ramps decrease in width
in the line of travel toward the exit.

(3) MINIMUM WIDTH. (a) Except as provided in par. (b), every re-
quired exit stairway or ramp under chs. ILHR 54 to 62 shall be not less
than 3 feet 8 inches wide, except as provided in the occupancy chapters,
of which not more than 4 inches on each side may be occupied by a hand-
rail. The clear dimension between handrails, or stringers, shall not be less
than 3 feet 0 inches.

(b) 1. Nonrequired stairways or ramps need not conform to the width
requirements specified in chs. ILHR 50 to 64.

2. Stairway chair lifts, but not platform lifts, for the physically dis-
abled may be installed on the right side as one mounts the stairs oil

 exit stairways of buildings constructed prior to May 14, 1974.

a. A clear stair width of 24 inches measured from the lift, in its open
position, to the nearer edge of the opposite handrail and a clear dimen-
sion of 3 feet between the lift mounting track or traveling means and the
handrail shall be provided.

b. The lift shall be designed and installed to maintain the code required
exit passageway or stair width when the lift is in the parked or stored
position.

c. Lifts may not encroach more than 24 inches into the net width deter-
mined by s. ILHR 51.15 (6), when in the operating configuration.

(4) RISERS, TREADS AND RAMP SLOPES, Risers and treads shall be de-
signed and provided in accordance with the following:

(a) All stairways and steps shall have a rise of not more than 7% inches
and a tread not less than 9% inches, measured from tread to tread and
from riser to riser. Treads and risers shall be uniform in any one flight.
Winders shall not be used;

Note #1: The department recommends that steps be proportioned so the sum of 2 rtsers and
a tread, exclusive of its nosing or projection, should be not less than 24 inches or more than 25
inches.

Note #2: The department may accept nonstandard exit stairways serving unoccupied areas,
such as equipment mezzanines or platforms, and similar areas, if approved in writing.

Note #3: Round orsmooth nosings are recommended as they are not difficult to negotiate for
individuals with restrictions in the knee, ankle or hip, or with artificial legs or long leg braces.

(b) The edgesof all treads and the edges of all stairway landings shall
be finished with a nonslippery surface not less than 3 inches in width;

(c) Where an exit door leads to an outside platform or sidewalk, the	 {
level of the platform or sidewalk shall not be more than 7% inches below
the doorsill;

(d) Every stairway flight shall have at least 3 risers (unless additional
safety is. provided which meets the approval of the department); and

(e) There shall be no more than 22 risers in any one flight.

(f) 1. Ramp slopes of required exit ramps may not exceed 1:8.
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2. Ramp slopes of all ramps not included under subd. 1. may not ex-
ceed 1:6.

Note: See s. ILHR 52.04 (7) for ramp requirements for barrier free design.

(g) Ramps and landings shall be finished with a slip-resistant surface,

(5) STAIRWAY AND RAMP LANDINGS AND PLATFORMS. (a) 1. Except as
provided in subd. 2., if a door is provided at the head or foot or both of a
stairway or ramp, a landing or platform shall be placed between the door
and the stairway or ramp regardless of the direction of swing of the door.

2. Platforms may be omitted for ramps 6 foot or less in length.

(b) Every landing or platform shall be at least as wide as the stairwayy
or ramp, measured at right angles to the direction of travel. Every land-
ing or platform must have a length of at least 3 feet, measured in the
direction of travel.

(c) Spaces beneath stairs and ramps may not be enclosed for any use. FP

(6) CURVED STAIRS. Interior or exterior curved stairs used as required
exits shall meet all the requirements for stairways. Curved stairs shall
have a radius of at least 25 feet at the interior edge of the tread.

(7) SPIRAL STAIRS. Spiral stairways may be permitted as specifically
allowed by the occupancy chapters of this code. Such spiral stairs shall
provide a clear walking area measuring at least 22 inches from the outer
edge of the supporting column to the inner edge of the handrail and shall
have treads at least 7 inches in width at a point one foot from the narrow
end of the tread, and a uniform riser height of not more than 8 inches.

History: 1-2-56; am. (2); (2) (a); (2) (b);
-1-5

ester, June, 1956, No. 6, eff. 7-1-56; r, and recr.
Register, September, 1959, No. 45, elf. 109; r. (4) (b), renum. (c) to be (b), and er. (5),
Register, February, 1971, No. 182, eff. 3 1-71; am. (2) (a), Register, September, 1973, No.
213, eff. 10-1-73; r. and reer. Register, December, 1974, No. 228, eff. 1-i-76; am. (4) (a) and er,
(10), Register, December, 1977, No. 264, eff. 1.1-78; cr. (7) (a), Register, December, 1178.
No. 276, eft. 1-1-79; r. (5) to (7), renum. (8) to (10) to be (6) to (7) and am. (7), Register,
Januw7,1980, No. 289, eff. 2-1-80; r. and reer. (1), am. (2), (3) (a) and (5), renum. (3) (b) to
be (3) (b)1, and am., er. (3) (b) 2., (4) (f) and ( g), Register, August, 1985, No. 356, eff. 1-1-86.

ILHR 51.151 Handralls. (1) WHERE REQUIRED. Handrails shall be pro- FP
vided in all of the following conditions unless otherwise specified in the
occupancy chapters of this code.

(a) On the left side, as one mounts the stairs or ramp, on all interior
stairways of more than 3 risers and on all ramps overcoming a change in
elevation of more than 24 inches.

(b) On the open side of any stairway with more than 3 risers and on the
open side of any ramp overcoming a change in elevation of more than 24
inches.

(c) On both sides of interior stairways or ramps 5 feet or more in width.

(d) To divide interior stairways or ramps more than 8 feet wide into
widths at least 3 feet 8 inches but less than 8 feet.

(e) On both sides of exterior stairways with more than 3 risers and on
both sides of exterior ramps overcoming a change of elevation of more
than 24 inches, either of which are an integral part of the building.
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(f) To divide exterior stairways or ramps, either of which are an inte-
gral part of the building and more than 25 feet wide into approximately
equal widths not less than 3 feet 8 inches but not greater than 25 feet.

(g)The requirements specified in pars, (a) to (f) do not apply to ramps
having a slope less than 1;20.

Note; See s. ILHR 62.04 (7) (c) for handrail requirements for ramps used to provide barrier
free access.

(h) On fire escapes as specified in s. ILHR 51.20 (8).

(2) LOADING. All handrails shall be designed and constructed to with-
stand a load of 200 pounds applied in any direction at any point.

(3) HEIGHT. Handrails, except those serving fire escapes, shall be not
less than 30 inches nor more than 34 inches above the nosing of the treads
on stairways or above the surface of ramps.

Note: See s. ILHR 61.20 (8) for handrail requirements for fire escapes.

(4) CONTINUITY AND EXTENSIONS. (a) Except as provided in par. (b),
handrails shall be continuous for the full length of the stairway or ramp
and one handrail shall extend at least 12 inches beyond the top and bot-
tom riser or ramp end and shall not constitute a projecting hazard.

(b) 1. Handrails not required for barrier-free design construction on
assembly seating facilities need not comply with the 12 inch extension
requirement.

2. Handrails on stairs located within individual living units need not
comply with the requirements of par. (a).

(5) CLEARANCE. Handrails shall provide a clearance of at least 1'^
inches between the handrail and the wall to which it is fastened.

(6) OPENINGS BELOW TOP RAIL. (a) Handralls protecting the open sides
of stairways and ramps subject to use by children shall have intermedi-
ate rails or an ornamental pattern designed to prevent the passage of an
object with a diameter larger than 9 inches.

(b) Handrails protecting the open sides of stairways and ramps not
subject to use by children (i.e., waste water treatment plants, foundries,
tanneries and other industrial occupancies) shall be provided with an in-
termediate rail at mid height or equivalent.

History: Cr. Register, January, 1980, No. 289, eff. 2-1-80; am. (4), Register, December,.
1981, No. 312, eff. 1-1-82; am. (1) (a) to (g), renum. (4) (b) to be (4) (b) I., er. (4) (b) 2.,
Register, August, 1985, No. 356, eff, 1.1.86.

FP ILHR 51.162 Guardrails. (1) WHERE REQUIRED. Guardrails shall be
provided in all of the following conditions unless otherwise specified in
the occupancy chapters of this code:

(a) On the open side of elevated platforms, landings, walks, balconies
and mezzanines which are more than 24 inches in height;

(b) On assembly seating facilities as specified in s. ILHR 62.77;

(c) On open parking structures as specified in s. ILHR 6228 and as
indicated in sub. (5); and

(d) On openings through floors and roofs.
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(2) EXEMPT LOCATIONS, Guardrails need not be provided on the load-
ing side of loading docks.

(3) LOADING. (a) Except as provided in par. (b), all guardrails shall be
designed and constructed to withstand a load of at least 200 pounds ap-
plied in any direction at any point.

(b) All guardrails on assembly seating facilities shall be designed and
constructed to withstand a vertical and horizontal load of 50 pounds per
linear foot. Loads need not be applied simultaneously,

(4) HEIGHT. Guardrails shall not be less than 3 feet 6 inches in height.

(a) Exception. Guardrails within individual living units may be 36
inches in height.

(b) Exception. Guardrails on a balcony immediate) in front of the first
row of fixed seating and which are not at the end of an aisle may be 30
inches in height.

(5) OPENINGS 13BLOW TOP BAIL. (a) Guardrails in areas subject to use
by children shall have intermediate rails or an ornamental pattern de-
signed to prevent the passage of an object with a diameter larger than 9
inches.

(b) Guardrails in areas not subject to use by children shall be provided
with an intermediate rail at mid height or equivalent.

History: Cr. Register, January, 1980, No. 289, eft. 2-1-80; am. (1) (b), (3) and (4) (b), Regis-
ter, December, 1981, No. 312, eff. 1-1-82.

ILHR 51.164 Headroom. (1) GENERAL. Except as provided in sub. (2),
every means of egress shall be provided with a headroom clearance of not
less than 6 feet 8 inches. In stairways, the clearance shall be 7 feet 0
inches established by measuring vertically from the edge of the tread
nosing to the ceiling or soffit above the tread nosing.

(2) EXCEPTION. The headroom clearance for public stairways in apart-
ments and townhouses may be reduced to not less than 6 feet 8 inches.

Note: See s. ILHR 67.07 (3) for requirements pertaining to stairways within individual liv-
ing units.

History: Cr. Register, January, 1980, No. 289, elf. 2 .1-80; am. Register, December, 1983,
No. 336, eff. 1-1-84.

ILHR 51.165 Stairway identification. All stairways serving 4 or more FP
stories shall have each floor level or story identified on the stair side as to
its name or number with a permanent sign having letters or characters at
least 2 inches in height.

History. Or. Register, December, 1981, No. 312, eff. 1-1.82.

ILHR 51.166 Stairway discharge. Where a stairway from the level below FP
the exit discharge and a stairway from an upper floor terminate at the
same exit discharge level, an approved barrier shall be provided to pre-
vent persons from continuing down one or more full floor levels below the
exit discharge level unless the exit discharge level has a vision panel.to
the outside or is otherwise made readily apparent.

History: Or. Register, December, 1981, No. 312, eft. 1-1-82; am. Register, October, 1982,
No. 322, eft. 11-1-82.
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FP ILHR 51.167 Exiting through areas of hazard. (1) GENERAL. Except as
provided in subs. (2) and (3), exit access shall be so arranged that it will
not be necessary to travel through any area of hazard in order to reach
the exit.

Note: See ss, ILHR 64.14, 55.29, 56.15, 57.14, 58.24, 68.62, 59.21, $0.25, 60.37, 62.32 for
additional requirements.

(2) GARAGES. (a) Occupancies within the scope of ch. ILHR 54 may
exit through storage garages.

(b) Occupancies within the scope of ch. ILHR 54 may not exit through
repair garages,

(c) Occupancies within the scope of chs, ILHR 55-62 may not exit
through a storage or repair garage.

(3) KITCHENS. (a) Exiting through a kitchen within an individual liv-
ing unit is permitted.

(b) Exiting through kitchens equipped with residential-type appli-
ances in areas such as but not limited to employe Iounges, activity rooms
and similar areas is permitted provided the kitchen is not used for com-
mercial purposes.

(c) Exiting through kitchens of restaurants and similar commercial op-
erations or kitchens equipped with commercial-type appliances is pro-
hibited,

History: Cr. Register, December, 1981, No. 312, off. 1-1-82, am. Register, October, 1982,
No. 322, eff. 11-1.82.

ILHR 51.17 5mokeproof stair tower. (1) A smokeproof stair tower shall
be an enclosed stairway which is entirely cut off from the building and
which is reached by means of open balconies or platforms. The stairways,
landings, platforms and balconies shall be of noncombustible material
throughout. The enclosing walls shall be of not less than 4-hour fire-resis-
tive construction, and the floors and ceilings of not less than 2-hour fire-
resistive construction as specified in s. ILHR 51.04.

(2) The doors leading from the buildings to the balconies and from the
balconies to the stairways shall be fire-resistive doors, and all openings
within 10 feet of any building shall be protected with fire-resistive win-
dows for moderate fire exposure, or fire-resistive doors as specified in s.
ILHR 51.047.

(3) Each balcony shall be open on at least one side, with a railing not
less than 3'6" high on all open sides.

History: 1-2-56; am. Register, December, 1962, No. 84, ell. 1-1 63; am. (1) and (2), Register,
February, 1971, No. 182, eff. 7-1-71; r. and recr. (1) and (2) eff. 8 .1-71 and exp. 1-1-72, and or.
(1) and (2) eff. 1-1-72, Register, July, 1971, No. 187; am. (2), Register, June, 1972, No. 198,
eff. 7-1-72.	 1

ILHR 51.18 Interior enclosed stairway. (1) GENERAL. An interior en-
closed stairway shall be separated from other areas of the building by
fire-resistive rated construction as specified in ss, ILHR 51.04 to 51.049
with the hourly ratings as specified in Table 51.03-A,

(2) EXTENT OF ENCLOSURE. (a) The enclosure shall include at each
floor level a portion of the floor which will be at least as wide as the stair-
way.
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(b) The enclosure shall provide uninterrupted passage from the upper-
most floor to an outside door without leaving the enclosure.

(c) The enclosure shall also include any passageway, if provided, on
the floor of exit discharge leading from the stairway to the exit discharge,
so as to afford uninterrupted passage from the uppermost floor to the exit
discharge, without leaving the enclosure.

(3) OPENINGS IN THE ENCLOSURE, Openings in the stairway enclosure
shall be limited to exit doors serving public passageways or corridors or
serving floors occupied by a single tenant.

Note: See ch. Ind 4 for additional requirements pertaining to the location of elevator equip-
ment room access doors.

(4) PROTECTION OF OPENINGS. (a) All openings for doors shall be pro-
tected by fire-rated door assemblies as specified in s, ILHR 51.047.

(b) If windows are provided in the enclosure, the window openings
shall be protected by fixed fire-rated window assemblies as specified in s.
ILHR 51.048, except in outside walls.

History: I .2-56; am. (1) and (3), Register, February, 1971, No. 182, ell. 7-1-71; r, and recr.
(1) and (3), eff. 8-1-71 and exp. 1-1-72, and or. (1) and (3), eff. 1-1-72. Register, July, 1971, No.
187; r, and reer. (1), Register, June, 1972, No. 198, eff. 1-1-73; am. (3), Register, December,
1975, No. 240, off. 1-1-76; am. (2), Register, January, 1980, No. 289, eff. 2-1-80; r. and recr.,
Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 51.19 Horizontal exit. (1) GENERAL. A horizontal exit shall con-
sist of one or more openings through an occupancy separation; a 2-hour
fire-rated separation wall extending from the basement or lowest floor to
the underside of the roof deck or of one or more bridges or balconies con-
netting 2 buildings or parts of buildings entirely separated by occupancy
separations as described in s. ILHR 51.08,

(2) PROTECTION OF OPENINGS. Openings used in connection with hori-
zontal exits shall be protected by fire-resistive doors as specified in s.
ILHR 51.047.

(a) Doors serving as required exits shall be standard exit doors and
shall swing in the direction of exit travel. Where a horizontal exit serves
spaces on both sides of the wall, there shall be adjacent doorways
equipped with doors which swing in opposite directions.

1. Exceptions. a. The swing of the exit door may comply with the ex-
ceptions permitted in the occupancy chapters of this code.

(b) Approved illuminated exit signs shall be provided to indicate the
horizontal exit.

(c) Such doors shall be kept unlocked, unobstructed, provided with a
self-closing device and normally be kept closed.

1. Exception. Doors protecting openings used in connection with hori-
zontal exits may be left opened if equipped with an automatic closing
device actuated by smoke density or products of combustion other than
heat.

Note: The department will accept detectors installed in accordance with the Standard on
Automatic Fire Detectors, NFPA No. 72-E [ILHR 51,27 (7a)].
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(3) RAMP SLOPE. Where there is a difference of elevation between con-
nected areas, the difference shall be overcome by a ramp with a slope of
not more than one foot in 8,

(4) PRoJECTION OF ADJACENT OPENINGS. All doors and windows within
10 feet of any balcony or bridge shall be fire-resistive doors or fire-resis-
tive windows as specified in ss. ILHR 51.047 and 51.048.

History. 1-2-56; am. (2) and (4), register, February, 1971, No. 182, eff. 7-1-71; r. and reer.
(2) and (4) eff. 8-1-71 and exp. 1-1-72, and er. (2) and (4) eff, 1-1-72, Register, July,1971, No.
187; am. (4) Register, June, 1972, No. 198, eff 7-1-72; am. (4), Register, December, 1975, No.
240, eff. 1-1-76; r. and reer. Register, December, 1978, No. 276, eff. 1-149; am. (1) and (3), r.
(2) (a) 1. a., renum. (2) (a) 1. b. to (2) (a) 1. a., Register, January, 1980, No. 289, eff. 2-1-80.

FP ILHR 51.20 Fire escapes. (1) LOCATION. Every fire escape shall be so
located as to lead directly to a street, alley, or open court connected with
a street.

(a) Every fire escape shall be placed against a blank wall if possible. If
such a location is not possible then every wall opening which is less than 6
feet distant horizontally from any tread or platform of the fire escape
shall be protected by a fire-resistive window for moderate fire exposure or
by a fire-resistive door as specified in ss. ILHR 51.047 and 51.048,

(2) EXTTS TO FIRE ESCAPES. Every fire escape shall be accessible from a
public passageway or shall be directly accessible from each occupied
room. Exits to fire escapes shall be standard exit doors as specified in s.
ILHR 51.15, except that doors to "A" fire escapes may be not less than 2
feet 6 inches wide.

(3) DESIGN AND FABRICATION. Each part of every fire escape (except
counterweights for balanced stairways) shall be designed and con-
structed to carry a live load of 100 pounds per square foot of horizontal
area over the entire fire escape. Each part of every fire escape shall be
designed and constructed in accordance with the requirements of s.
ILHR 53.50, except that the unit stresses therein specified shall be re-
duced by one-fourth. The minimum sections and sizes specified below
shall be increased whenever necessary so that under full load the allow-
able unit stresses will not be exceeded.

(a) No other material than wrought iron, soft steel or medium steel
shall be used for any part of a fire escape, except for weights, separators
and ornaments. No bar material less than % inch thick shall be used in
the construction of any fire escape, except for separators, ornaments,
structural shapes over 3 inches and rigidly built up treads and platforms
of approved design. In the fabrication of a fire escape, all connections or
joints shall be made by riveting, bolting or welding in an approved man-
ner. All bolts or rivets, except for ornamental work, shall be not less than
'/ inch in diameter.

(4) PLATFORMS. Each platform on an "A" fire escape shall be at least
28 inches wide; each platform on a "B" fire escape shall be at least 3 feet 4
inches wide. Such widths shall be the clear distance between stringers,
measuring at the narrowest point. Each platform shall extend at least 4
inches beyond the jambs of exit opening. The above minimum widths
and lengths shall be increased, wherever necessary, so that no exit door
or window will, when open, block any part of the required width of the
fire escape. Every platform shall consist of either,
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(a) Flat bars on edge, not less than 1 x'/< inch, but not less than 1% x'/a
inch where bolts and separators are used except that platforms and
treads constructed of flat bars on edge may be made of material 3/16 inch
in thickness provided the material is galvanized after fabrication. Bars
shall not be spaced more than 1% inches, center to center.

(b) %2  inch or 5/ inch square bars with sharp edge up, not more than 1'112
inches, center to center.

(c) % inch round bars, not more than 1% inches, center to center.

(d) Platform and treads may be solid if covered by a roof.

(e) The platform frame shall consist of not less than 2 x % inch fiat bars
on edge or equivalent, provided the brackets are not more than 4 feet
apart. If brackets are more than 4 feet apart, the frame shall be corre-
spondingly stronger and stiffer. Every platform wider than 30 inches, if
made of square or round bars, shall have a third frame bar through the
center; if made of flat bars, the platform shall have separators and bolts
through the center. Name bars shall not project more than % inch above
platform bars, except around the outside of platform.

(f) There shall be a platform at each story above the first, and interme-
diate platforms if floors are more than 18 feet apart vertically.

(g) Platforms shall not be more than 8 inches below the door sill.

(5) BRACKE'T'S. Brackets for a 28 inch or 30 inch platform, when spaced
not more than 4 feet apart, shall be made of not less than'/ inch square
bars or 1h x I% x % inch angles; such bars or angles shall be larger if the
platform is wider or if the brackets are farther apart. Each bracket shall
be fastened at the top to the wall by a through bolt (at least % inch diam-
eter), nut, and washer (at least 4 inch diameter). The slope of the lower
bracket bar shall be not less than 30° with the horizontal. The lower bar
shall have a washer or shoulder to give sufficient bearing against the wall.

(a) The strength of the wall to which brackets are to be attached shall
be carefully considered in determining the spacing, shape and inside con-
nection of brackets, so that under full load the wall will not be unduly
strained. Where it is necessary to install brackets adjacent to wall open-
ings they shall be located at a suitable distance therefrom, or the wall
shall be properly reinforced,

(6) STAIRWAYS. (a) Each stairway of an "A" fire escape shall be at least
24 inches wide between stringers; such stairway shall have a uniform rise
of not more than 8 inches and a uniform run of not less than 8 inches.

(b) Each stairway of a "B" fire escape shall be at least 3 feet 4 inches
wide between stringers; such stairway shall have a uniform rise of not
more than 8 inches, and a uniform run of not less than 9 inches.

1. The rise is the vertical distance from the extreme edge of any step to
the corresponding extreme edge of the next step. The run is the horizon-
tal distance between the same paints.

(c) Stairway stringers shall consist of either:

1. A 5 inch channel or larger.

2. Two angles 2 x 2 x %4  inch or larger.
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3. Two flat bars 2 x % inch or larger.

4. One flat bar 6 x % inch or larger.

5. If 2 angles or 2 flat bars are used, they shall be properly tied together
by lattice bars, vertical as well as horizontal. If flat bars are used, every
stairway of more than 10 risers shall have lateral bracing. The connec-
tion of stringers to platform, at top and bottom, shall be at least equal in
strength to the stringers and shall safely carry the full live and dead
loads. If stringers are carried by intermediate brackets, the stringers
shall have a horizontal bearing on the brackets and shall be properly and
securely connected thereto.

6. Treads shall consist of either flat or square bars, (not round), of the
size and spacing specified for platforms. An "A" tread shall consist of at
least 6 square bars, or 7 flat bars. A "B" tread shall consist of at least 7
square bars, or 8 flat bars, A "B" tread made of flat bars shall have
separators and bolt through the center. A "B" tread made of square bars
shall be trussed.

7. Treads and platforms may be solid if covered by a roof.

(7) BALANCED STAIRWAY. All "B" fire escapes, and all fire escapes on
schools, theaters, assembly halls, hospitals, nursing homes, residential
care institutions, group foster homes, and homes for the elderly either
shall reach to the ground or shall have a balanced stairway reaching to
the ground. "A" fire escapes which are not on schools, theaters, assembly
halls, hospitals, nursing homes, residential care institutions, group foster
homes and homes for the elderly may terminate in a platform at least 3
feet long, located not more than 10 feet above the ground and does not
serve more than 8 persons.

(8) RAI[aNm A railing at least 42 inches in height measuring verti-
cally from the floor of the platform, shall be provided on all open sides of
platforms. Railings at least 36 inches in height, measuring vertically
from the nose of the treads, shall be provided on the open sides of all
stairways and on both sides of balanced stairways. Either a railing or a
handrail fastened to the wall shall be provided on each side of all "B" fire
escape stairways. Railings on fire escapes subject to use by children shall
have intermediate rails or an ornamental pattern designed to prevent the
passage of an object with a diameter larger than 9 inches. Railings on fire
escapes not subject to use by children shall be provided with 2 uniformly
spaced intermediate rails.

(a) Every railing shall have posts, not more than 5 feet apart made of
not less than 1% x 1'fh x''/a inch angles or tees, or 1% inch pipe; top rail not
less than 1% x 1% x %< inch angle or equivalent; center rail not less than 	 {
1'/a x 516 flat bar or equivalent. All connections shall be such as to make
the railing stiff; 2 bolts (% inch or larger) shall be used at the foot of each
post wherever possible, or at least one % inch bolt shall be used. Railing
shall be continuous. No projections on the inside of the railing shall be
permitted. Where a railing returns to the wall, it shall be fastened
thereto with a through bolt ( at least % inch diameter), nut, and washer;
or (in reinforced concrete) with an approved insert; or the railing shall be
made equally secure with a diagonal brace extending at least 3 feet hori-
zontally and 3 feet vertically.
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(b) All outside railings which are more than 60 feet above grade shall
be at least 6 feet high, measuring vertically from floor of platform or from
nose of step. Such railings shall be of special design approved by the de-
partment, having not less than 4 longitudinal rails, and vertical lattice
bars not more than 8 inches apart, and proper stiffening braces or brack-
ets.

(9) LADDER To ROOF. Every fire escape which extends higher than the
second floor shall be provided with a ladder leading from the upper plat-
form to the roof, unless the fire escape stairway leads to the roof. The
ladder shall have stringers not less than I% inch pipe, or not less than 2 x
% inch flat bars, at least 17 inches apart in the clear. The rungs shall be
not less than '!h inch square or % inch round bars, 14 inches center to
center. The stringers shall be securely tied together at intervals no
greater than every fifth rung. The stringers of each ladder shall extend
not less than 4 feet above the roof coping and return to within 2 feet of
the roof, with the top rung of the ladder level with the coping.

(10) OTHER TYPES OF FIRE ESCAPES, Sliding or chute fire escapes. may
be used, upon the approval of the department of industry, labor and
human relations, in place of "A" or "B" fire escapes. Every sliding fire
escape shall be provided with a ladder constructed as in sub. (9), ex-
tending from 5 feet above grade, to 4 feet above the roof coping.

History: 1-2-56; am. Register, December, 1962, No. 84, eff. 1-1-63; am. (1) (a), Register,
February, 1971, No. 182, eff. 7-1-71; am. (7), Register, February, 1971, No. 182, eff.3-1-71; r.
and reer. 51.20 (1) (a) eff. 8-141 and exp. 1-142 and or. (1) (a) eff. 1-1-72, Register, July,
1971, No. 187; am. (1) (a), Register, June, 1972, No. 198, eff. 7-1-72; am. (3) (intro. par.),
Register, December, 1974, No. 228, eff. 1-1-75; am. (1) (a), Register, December, 1975, No.
240, eff. 1-1-76; am. (8) (intro.), Register, January, 1980, No. 289, eff. 2-1-80; am. (8) (b),
Register, December, 1981, No. 312, eff. 1-1-82.
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MEANS OF EGRESS
Ch. ILHR 54

FACTORIES, OFFICE AND MERCANTILE BUILDINGS

ILHR 54.62 [dumber and location of exits. (1) NUMBER OF EXITS. Every
building and every floor level thereof shall have at least 2 exits.

(2) EXCEPTIONS. One exit will be permitted in the following condi-
tions;

(a) Floor levels used entirely for storage in buildings 2 stories or less in
height and not over 3,000 square feet gross area per floor.

(b) Interior balconies or mezzanine floors not over 3,000 square feet
gross area used entirely for storage.

(c) Open interior balconies or open mezzanine floors not over 750
square feet gross area used for purposes other than nonoccupied storage.

(d) One-story office buildings, without a basement or mezzanine, hav-
ing a gross floor area, per floor, of not more than 1,800 square feet. Only
one office operation per floor level shall be permitted. The single exit from
the first floor or ground floor(s) shall be an outside exit serving only that
floor level.

(e) Retail establishments not over 750 square feet net area, provided
there are 2 directions for exiting from the entrance door of the store.

(3) OFFICE SUITE EXITING. One exit will be permitted from office suites
having a floor area of not more than 1,800 square feet net area, provided
there are 2 directions for exiting from the entrance door of the suite.

(4)'r EXIT DISTANCE. (a) Exits shall be distributed or located so that
no part of any building within the scope of this chapter will be more than
150 feet distant from an exit.

(b) Where an approved automatic fire sprinkler system is provided
throughout the building, an increase in exit distance to 200 feet will be
permitted for mercantile buildings and an increase in exit distance to 300
feet will be permitted in all other buildings within the scope of this chap-
ter, except high hazard buildings.

(c) Buildings having contents which are liable to burn with extreme
rapidity or from which poisonous fumes may be liberated or explosions
occur in case of fire, shall have exits provided so that the maximum dis-
tance to exit is limited to 75 feet,

\Ole: See s. A52.015 of Appendix A for further information relating to "high hazard" occu-
pancies.

(d) All of the above distances shall be measured along public passage-
ways and aisles.

Note: Also see s. ILHR 64.08 (1) for alternate exit distance provisions.

* See Appendix A for further explanatory material.
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(5) Ex1T DISTRIBUTION. Exits in all buildings of this classification shall
be so located and distributed so as to afford the best possible egress.

Hislory^.1-2-56; er. (1) (e), Register, September, 1959, No. 46, eff.10-f-59; am. (1) (b), Reg-
ister, February, 1971, No. 182, off, 7-1-71; r. and reer. (1) (b) elf. 8-1-71 and exp. 1-1-72, and
or. (1) (b) eff. 1-1-72, Register, July, 1971, No. 187; am. (1), Register, September, 1973, No.
213, eff. 10-1-73; r. and reer. Register, December, 1978, No. 276, eff. 1-1-79; am. (4), Register,
January, 1980, No. 289, eff. 2-1-80; am. (4), Register, December, 1981, No. 312, eff. 1-1-82;

r	 emerg. am. (4) (b), eff. 9-6-86; am. (4) (b), Register, November, 1986, No. 371, eff. 12-1-86.

ILHR 54.03 Type of exits. (1) At least one-half of the exits required in
accordance with s. ILHR 54.02 shall be stairways or standard exits to
grade as specified in ss, ILHR 51.15-51.18. The other exits shall be either
stairways, standard exits, or horizontal exits as specified in s. ILHR
51.19, or fire escapes as specified in s. ILHR 51.20. A fire escape will not
be accepted as a required exit for any building level more than 5 stories or
55 feet above grade. An outside wooden stairway may be used as an exit
for a 2-story building.

(a) Exception. The width of required exit stairways serving unoccupied
areas (Le., storage areas, equipment mezzanines and similar are as) not
exceeding 750 square feet may be reduced to 3 feet 0 inches.

(b) Exception, Less than 3 risers may be used to elevated work stations
(such as pharmacy floors, computer floors and similar areas) or to altars,
podiums and similar areas, not in a required exit passageway.

(c) Exception. A spiral stairway may be used as a nonrequired conven-
ience stairway in addition to all other required exit stairways in places of
employment.

(d) Exception. A rescue platform (exterior balcony) of combustible
construction may be used as a required second exit for buildings of type 7
and 8 construction, provided the following conditions are satisfied;

1. The exit serves 8 or less people;

2. The exit platform is located not more than 10 feet above the adja-
cent exit discharge grade;

3. The platform area is at least 14 square feet, with a minimum dimen-
sion of 3 feet;

4. The platform is designed for 80 pounds per square foot live load
plus dead load;

5. Railings are provided in accordance with the provisions of s. ILHR
51.162;

6. Platforms having solid floors are provided with a roof equal in area
to that of the platform; and

7. All wood used in the construction of the rescue platform shall be
pressure treated wood satisfying the requirements of the applicable stan-
dards specified in s. ILHR 51,27 (6a) unless the wood is inherently resis-
tant to decay.

(2) Every building which will accommodate more than 50 persons
above the second story shall have at least 2 stairways.
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(3) Wherever stairways are required under this classification, ramps
with a slope not greater than one foot in 8 feet may be substituted.
Ramps shall comply with all the requirements for stairways as to con-
struction, enclosures, width, landing and lighting, and shall be surfaced
with an approved non-slip material.

History, 1-2-56; am. (1), Register, December, 1974, No. 228, eff. 1-1-75; cr. (1) (a) to (d),
Register, December, 1977, No. 264, elf. 1-1-78; am. (1) (b), Register, December, 1978, No.
276, ell. 1-1-79; am. (1) (d) 5. and (3), Register, January, 1980, No. 289, eff. 2-1-80; am. (1) (dl
(intro.) 5, and 6., cr. (1) (d) 7., Register, December, 1983, No. 336, eff. 1-1-84.

FP ILHR 54.04 Required exit width. (1) The total required exit width from
a building level shall be in accordance with the requirements of ss. ILHR
51.15 (6) and 5116 (3).

(2) Standard fire escapes (s. ILHR 51.20) may be substituted for stair-
ways to the extent of not more than % of the required total width, subject
to the provision of s, ILHR 54.02.

(3) Horizontal exits in accordance with the requirements of s. ILHR
51.19 may provide up to one-half of the required exit width for any floor,
subject to the provisions of s. ILHR 54.02.

History: 1-2-56; am. (1) (a) and (b) and (3) (a) and (b), Register, June, 1972, No. 198, eff. 1-
1-73; r, and reer. (I) and (3), r. (4), Register, December, 1974, No. 228, eff. 1-1-75.

ILHR 54.05 Capacity, of buildings. (1) In calculating the aggregate
width of exits, the capacity of the buildings shall be established as fol-
lows;

(a) Stores, first floor and basement ----------------- 30 sq. ft, per person

(b) Stores, second floor and above ------------------ 60 sq. ft. per person

(c) Dining rooms, cafes, taverns, etc. -------------- 10 sq, ft, per person

(d) Places of seated assemblage----------------------- 7 sq. ft, per person

(e) Warehouses ---------------------------------------- 300 sq. ft. per person

(f) Factories and offices-------------------------------- 75 sq. ft. per person

(2) The above figures are based on the net area of each occupied space.
Where dining rooms, cafes, dance halls and places of seated assemblage
accommodate more than 100 persons, see s. ILHR 55.01.

(3) In other occupancies not specified above, the capacity shall be de-
termined by the actual number of persons liable to be accommodated
therein and no greater number of persons will be permitted therein.

Register, April, 1989, No. 400



INDUSTRY, LABOR, AND HUMAN RELATIONS 	 167
Appendix

ILHR 58.06 Exit doors. (1) GENERAL. Except as provided in pars. (a) FP
and (b), every door which serves as an exit from a building, public pas-
sageway or stairway shall be a standard exit door as specified in s. ILHR
51.15.

(a) Exit doors serving 25 or less persons need not swing in the direction
of egress.

(b) Exit access doors serving 25 or less persons may be reduced in
width to 2 feet 8 inches and may be sliding or accordian-type doors,

(2) ILLUMINATED EXIT SIGNS. Every exit door from each floor, other
than the principal entrance on the first floor, shall be marked with exit
signs as specified in s. ILHR 51,15 (5),

Historq:1 -2-56; am. (1), Register, December, 1918, No. 276, e6. 1-1-79; am. Register, Janu-
ary, 198©, No. 289, elf. 2-1-80; am. Register, December, 1983, No. 336, eff. 1-1-84.

ILHR 54.07 Passageways. Where there is not direct access to outside FP
exit doors, safe and continuous passageways, aisles or corridors leading
directly to every exit shall be maintained at all times on all floors of all
buildings. Every passageway, aisle or corridor shall conform in width to
the rule for width of stairways as specified in ss. ILHR 51.15 (6) and
51,16 (3). Widths shall be measured in the clear, at their narrowest
points produced by any projection, radiator, pipe or other object and the
required width shall be maintained clear and unobstructed at all times.

History: 1-2-56; am. Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 54,08 Enclosure of stairways and shafts. (1) (a) Except as pro- FP
vided in par. (b), all stairways including landings, ramps and shafts,
shall be enclosed as specified in s. ILHR 51.02 (11).

(b) L The stairways or shafts connecting the first floor with one floor
level immediately adjacent to it (e.g., second story, mezzanine, ground
floor or basement) may be left open in buildings 2 stories or less in height,
and where the distance to an exit from the area served by the open stair-
way including the horizontal travel distance on the exit access stair, does
not exceed 100 f eet in buildings not completely protected by an approved
automatic sprinkler system or 150 feet in buldings completely protected
by an approved automatic sprinkler system; or

2. Any stairway or shaft connecting the second floor, first floor and
basement or ground floor shall be separated at the first floor level or first
adjacent basement or ground floor level with fire resistive construction as
specified in Table 51.03-A or better in buildings 2 stories or less in height,
and where the distance to an exit from the area served by the open stair-
way including the horizontal travel distance on the exit access stair, does
not exceed 100 feet in buildings not completely protected by an approved
automatic sprinkler system or 150 feet in buildings completely protected
by an approved automatic sprinkler system.
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(2) All doors opening into such enclosures shall be as specified in s.
ILHR 51.047, and all windows shall be of wired glass and metal frames
and sash.

Note: See ch. Ind 4 for requirements governing the installation and operation of elevators.

History: 1-2-56, am. (1) (a), (b), (c), (d) and (2), Register, February, 1971, No. 182, eff. 7-1-
71; r, and recr. (1) (a), (b), (c), (d) and (2) elf. 8-1-71 and exp. 1-1-72; cr. (1) (a), (b), (c), (d)
and (2) eff, 1-1-72, Register, July, 1971, No. 187; r. and recr. (1), Register, June, 1972, No.
198, eff. 1-1-73; am. (3), Register, December, 1977, No. 264, eff. 1-1-78; r. (3), Register, De-
cember, 1978, No. 276, eff. 1-1-79; am. (1), Register, January, 1984, No. 289, eff. 2-1-80; am.
(1), Register, October, 1982, No. 322, eff. 11-1-82; am. (1) (b), Register, December, 1983, No.
336, eff, 1-1-84.
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MEANS OF EGRESS
Ch. ILHR 55

THEATERS AND ASSEMBLY HALLS

r ILHIt 55.06 Capacity. (1) The following table includes various types of
occupancy within the scope of this section, together with the method to
be used in determining the capacity.

(2) No greater number of persons than the number thus established
shall be permitted in any theater or assembly hall.

Use or Occupancy	 Basis of Capacity

(a) Arenas and field houses ....................... 4 sq. ft. per person.
Use seated areas
only.

(b) Assembly halls, with stage .................. 7 sq. ft. per person.
(c) Banquet halls.....................................  10 sq. ft, per person.
(d) Churches (auditoriums) ...................... 7 sq. ft. per person.
(e) Churches(dining rooms) ..................... 10 sq. ft. per person.
(f) Dance halls ......................................... 10 sq. ft. per person.
(g) Dining rooms ...................................... 10 sq. ft. per person.
(h) Gymnasiums ......................................

	

	 6 sq. ft. per person
for seated space.

15 sq. ft, per person
for unseated space.

(i) Lecture halls .......................................	 7 sq. ft, per person.
(j) Lodge halls .........................................

	

	 6 sq. ft. per person
for seated space.

15 sq. ft. per person
for unseated space.

(k) Skating rinks ...................................... 45 sq. ft. per person.

	

(1) Theaters ............................................. 	 7 sq, ft. per person.

	

(m) Theater lobbies .............. I....................	 7 sq. ft. per person.

(3) The capacity of theaters and theater lobbies must be combined to
determine the theater capacity.

(4) (a) Every theater or assembly hall having movable seats shall dis-
play a sign stating the maximum number of persons permitted by code.

1. The sign shall be placed in a conspicuous place at the main entrance
to each theater or assembly hall.

( 2. The sign shall have the following wording: "Limit (Number) Per-
sons." The maximum number of persons shall be determined by the ca-
pacity as permitted by sub. (2) and s. ILHR 55.12. The lettering shall be
white on a dark background. The letters shall be not less than 1'/2 inches
in height and the number shall be not less than 3 inches in height.

History: 1-2-56;cr. (41 (a), Register, July, 1966, No. 127, eff. 8-1-66; r. (2) (k), renum. (2) (1)
Im) (n) to be (k) (11 and (m), Register, September, 1973, No. 213, eff. 10-1-73; am. (2)(k),
Register, December, 1981, No. 312, eff- 1-1-82.
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FP ILHR 55.07 Number and location of exits. (1) (a) Except as provided in
par. (b), every floor and balcony of a theater and assembly hall shall be
provided with not less than 2 exits, -placed as far apart as practicable and
so located that if any exit is blocked, some other exit will still be available
from every part.

(b) A balcony accommodating not more than 30 persons in places of
worship may be served by one exit.

(2) Where more than 800 persons are accommodated, there shall be at
least 3 exits and where more than 1,000 persons are accommodated, there
shall be at least 4 exits.

(3) Exits shall be distributed on all sides which adjoin streets, alleys or
open courts.

History: 1-2-56; r. and reer. (1), Register, August, 1985, No. 356, e g. 1-1-86.

FP	 ILHR 55.08 Type of exits. (1) The required exits from any part of a
theater or assembly hall shall be exit doorways, stairways or ramps.

(2) All exits to grade from a higher or lower level shall be stairways or
approved ramps. In all theaters and in assembly halls having a capacity
of more than 400 persons, where the exit rise is not more than 3 feet
approved ramps shall be used. By approved ramp is meant an incline
located inside the building and having a slope of not more than one foot
of rise in 8 feet.

(3) Stairway exits shall be interior stairways, or smokeproof towers as
specified in s. ILHR 51.17; except that "B" type fire escapes may be used
as exits from balconies for not more than one-half the required exit
width, if located against blank walls.

FP ILHR 55.09 Stairways. (1) Every stairway in a theater or assembly hall
shall be enclosed as specified in s. ILHR 51.18 with the following excep-
tions;

(a) Monumental stairways from the main floor to the first balcony
need not be enclosed provided the balcony is served by additional en-
closed stairways as specified in ss. ILHR 51,02 (11) and 55.07.

(b) 1. In a place of worship, a monumental exit access stairway from
the main floor to the first balcony having an occupant load of not more
than 30 persons need not be enclosed.

2. In a place of worship, a monumental exit access stairway from the
main floor to the first balcony having an occupant load of 31 to 100 per-
sons need not be enclosed provided the balcony is served by an additional
open stairway.

3. In a place of worship, stairways from the main floor to the first bal-
cony having an occupant load greater than 100 persons shall be enclosed
to the outside as specified in ss. ILHR 51.02 (11) and 51,18.

4. Stairways from the basement to the first floor of a single story place
of worship need not be enclosed if they lead directly to the exits.

(2) Stairways and steps which have more than 3 risers shall have hand-
rails on both sides.
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(3) (a) Every stairway used by the public in a theater or assembly hall
shall have a uniform rise of not more than 7% inches and a uniform tread
of not less than 10 inches, measuring from tread to tread and from riser to
riser.

(b) Less than 3 risers may be used to elevated altars, podiums and
similar areas in churches provided the elevated area is not part of a re-
quired exit passageway.

Note. See s, WIR 51.16 for general stairway requirements.

History: 1-2.56; am. Register, January,1961, No. 61, eff, 2_1-61 • r. and recr. Register, Feb-
ruary, 1968, No. 146, elf. 3 . 1.68; am. (4), Register, February, 1971, No. 182, eff. 7-1-71; am.
(2), Register, December, 1974, No. 228, elf. 1-1-75, (1) (intro.) and cr, (4) (a), Register,
December, 1978 No. 276, elf. 1-1-79; am. (1) (a), Register, December, 1981, No. 312, e6 1-1-
82; r. and reer, (i) (b), Register, October, 1982, No. 322, elf. 11-1-82; r. (2), renum. (3) and (4)
to be (2) and (3) and am. (3) Register, August, 1985, No. 356, elf. 1-1-86.

ILHR 55.10 Exit doorways and doors, (1) Every required single exit FP
doorway shall contain a standard exit door as specified in s. ILHR 51.15.
For double doors, with or without mullions, the width of each door may
be reduced to 2 feet 6 inches.

(2) No single door or leaf of a double door, shall be more than 3 feet 6
inches wide, and no 2 doors shall be hinged together.

(3) No rolling, sliding or revolving door shall be counted as an exit
from any theater or assembly hall, nor shall any such door be permitted
where it would be liable to be used by the public as an exit.

(4) Sills at all exit doorways shall be level and flush with adjacent in-
side and outside floors and ramps, Where an aisle or passageway leads to
an exit from either side of the exit doorway there shall be a level floor
space at the doorway extending the width of the aisle and the doorway.

History: 1-2-56; am. (4), Register, August, 1985, No. 356, elf. 1-1-86.

ILHR 55.11 Exit lights. All required exits, except those in church audi- FP
toriums, shall be identified by an approved exit light. Directional exit
lights shall be provided to direct occupants to the exits. Exit lights and
directional exit lights shall be as specified in s. ILHR 51.15 (5).

History. 1 -2-56; r. and reer. Register, December, 1983, No. 336, eff. 1-1-84.

ILHR 55.12 Required exit width. (1) The total required exit width from FP
a building level shall be in accordance with the requirements of ss. ILHR
51.15 (6) and 51.16(3).

(2) In theaters, the width of the front entrance shall be not less than''/a
of the total required exit width.

lfistocy: 1-2-56; ant. (1), Register, June, 1972, No. 198, eff. 1-1-73; am. (1), Register, De-
cember, 1974, No. 228, elf. 1.1-75.
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ILHR 55.13 Seating, All chairs, seats and benches used for the purpose
of assembly seating shall conform to the requirements of subeh. V, As-
sembly Seating Facilities, of ch. ILHR 62.

History: 1-2-56; am. Register, January, 1961, No. 61, eft. 2-1-61; r. (2), renum. (3) to (6} to
be (2) to (5), Register, January, 1980, No. 289, elf. 2-1-80; r. and reer., Register, December,
1981, No. 312, e6, 1-1-82.

FP ILHR 55.14 Width of aisles. (1) Aisles having seats on both sides shall
not be less than 2 feet 10 inches wide at the beginning and shall increase
in width toward the exits at the rate of % inch per foot of run; or the aisle
may have a uniform width not less than the average width of the forego-
ing calculation. No wall aisle shall be less than 3 feet wide and no other
straight aisle shall be less than 3 feet 6 inches wide.

(2) There shall be a cross aisle leading to each required side exit. Cross
aisles shall not be less than 6 feet 8 inches back to back of adjacent rows
of seats.

FP ILHR 55.15 Lobbies and foyers, The width of lobbies and foyers shall be
determined on the same basis as required for exits in s. ILHR 55.12, but
shall in no case be less than 5 feet wide, and shall be so designed and
apportioned as to prevent congestion and confusion. Lobbies and foyers
which serve as means of egress shall be at least equal in combined width
to the required width of the stairways, passageways, aisles or exit door-
ways leading to them.

ILHR 55,16 Inclines and aisle steps. (1) To overcome any difference in
level between courts, corridors, lobbies, passageways or aisles required,
or used, in egress from a theater or an assembly hall, approved ramps as
specified in s. ILHR 55.08 shall be employed where the difference in ele-
vation does not exceed 3 feet, except that this requirement need not ap-
ply to balconies.

(2) Steps in balcony aisles shall extend the full width of the aisle and
shall have a uniform rise and run as specified in s. ILHR 55.09. No hand-
rails will be required.

FP ILHR 55.17 Obstruction. (1) All lobbies, aisles, passageways and door-
ways shall be kept free from furniture, drapes, display equipment, mer-
chandise, vending machines and other obstructions, and no person ex-
cept an employe shall be allowed to stand in or occupy, any of the aisles,
passageways, corridors or lobbies during any performance or public
gathering. Except that patrons maybe allowed to wait in a lobby or simi-
lar space if such use does not encroach upon the required clear width of
the exits. Such waiting shall be restricted to areas separated from the
required exit ways by fixed railings not less than 42 inches high. In en-
trance lobbies only, the exit space may be divided by railings not less
than 36 inches high set up in the direction of travel in an approved man-
ner for the regulation of ingress and egress.

(2) A booth or counter for the sale of package merchandise may be
placed in the lobby or foyer of a theater where there is sufficient excess
space so that the front of the booth or counter can be located not less
than 5 feet back of the line marking the width of the lobby or foyer re-
quired for exit purposes.
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MEANS OF EGRESS
Ch. ILHR 56

SCHOOLS AND OTHER PLACES OF INSTRUCTION

ILHR 56.06 Exits. (1) TOTAL NUMBER OF Exim The total number of FP
r exits from each floor level and each building shall be determined on the

basis of total aggregate exit width and distances to exit. Each building
and each floor level shall be provided with at least 2 exits.

(2) TYPE OF ExiTs. At least 2 exits from all floor levels shall lead di-
rectly to grade through standard exit doors, stairs, interior enclosed
stairs, smokeproof stair towers, fire-rated exit corridors, passageways, or
ramps. One-half of the remaining required exits may be horizontal exits
or fire escapes. Fire escapes are prohibited as required exits in pre-school,
elementary, middle, and high schools. In no case will fire escapes be per-
mitted above the second story.

(a) Standard exit doors. Standard exit doors shall be provided in ac-
cordance with the requirements of ss. ILHR 51.15 and 56.08.

(b) Exit stairs. Stairs shall conform to the requirements of s, ILHR
51.16, except that the stairs shall have a uniform rise of not more than 7%
inches, measured from tread to tread, and a uniform tread of not less
than 10 inches, measured from nosing to nosing of tread. Handrails shall
be provided on both sides. All stairs serving basements shall be in accord-
ance with the requirements of s. ILHR 51.02 (11). No closets or rooms
may be placed under a stairway or landing.

(c) Interior enclosed stairs and smokeproof stair towers. Interior stairs
and smokeproof stair towers shall be constructed in accordance with the
requirements of ss. ILHR 51.17 and 51.18.

(d) Fire-rated exit corridors. All rated exit corridors required to satisfy
limitations on exit distance shall be of not less than one-hour fire-resis-
tive construction, unless the fire-resistive ratings indicated in Table
51.03-A for required exit corridor enclosures are more restrictive.

(e) Exit ramps. The minimum width of exit ramps shall be determined
in accordance with the requirements of s. ILHR 56.07. The minimum
width shall be not less than 3 feet 8 inches. Exit ramps, other than those
required for the physically disabled, shall have a slope not exceeding 1:8.
Ramp slopes exceeding 1:12 shall be provided with handrails. Ramps
shall be provided with a slip-resistant finish. Ramps shall be provided
from areas noted under sub. (3) (c) involving a change of elevation be-
tween floor levels or platforms not exceeding 3 feet.

(f) Fire escapes. Fire escapes shall be constructed in accordance with
the requirements of s. ILHR 51.20.

(g) Horizontal exits. Horizontal exits shall be constructed in accord-
ance with the requirements of s. ILHR 51.19 and shall be of at least 4-
hour rated construction.

(3) LOCATION OF 9XITS. (a) Exit distance.1. Travel distance to an exte-
rior exit door, a required fire-resistive rated exit corridor, interior en-
closed stairs, smokeproof stair tower, horizontal exit, or fire escape, from
any point in a building accessible to the public, shall not exceed 150 feet.
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2. Where an approved automatic fire sprinkler system is provided
throughout the building, an increase in exit distance to 200 feet will be
permitted.

3. Building service areas, including pipe chases and tunnels, catwalks,
ducts or similar spaces not accessible to the public, shall not exceed 300
feet from an exit.

(b) Distribution of exits. All exits shall be distributed to provide the
best possible means of egress. The exits shall be located so that in case
any exit is blocked at any point some other exit is accessible through
public passageways at all times. Locked security gates and doors shall
not be placed so as to block required exit passageways or create dead-end
corridors.

(c) Auditorium, gymnasium and field house exits. This rule shall apply
only to auditoriums, gymnasiums and field houses which have a capacity
exceeding 600 persons. One-half of the required exits shall discharge di-
rectly to a street, alley or open court connected with a street, unless a 2-
hour rated exit corridor is provided, wide enough to accommodate one-
half of the occupants, which extends from the interior wall of the audito-
rium, gymnasium or field house to an exterior exit. The remaining re-
quired exits shall discharge directly to the exterior or to a public passage-
way which permits 2 directions of travel to the exits at the exterior of the
building. The exiting shall be direct and unobstructed.

(4) CLASSROOM EXITS. (a) Exits serving 50 persons or less. At least one
exit shall be provided from all rooms serving a capacity of 50 persons or
less. The exit shall discharge directly to the exterior of the building or to
a public passageway which permits 2 directions of travel to the exterior.

(b) Exits serving 51-100 persons. At least 2 exits shall be provided from
all rooms serving a capacity of 51-100 persons. One exit shall discharge
directly to the exterior of the building or to a public passageway which
permits 2 directions of travel to the exterior. One exit may discharge
through an adjacent room provided a clear passageway is maintained
from the connecting door to a required exit serving the adjacent room.

(c) Exits serving more than 100 persons. At least 2 exits shall be pro-
vided from all rooms serving a capacity of more than 100 persons. The
exits shall discharge directly to grade or to a public passageway which
permits 2 directions of travel to the exterior.

(5) WIDTH of EXITS. The total required exit width shall be provided in
accordance with the requirements of s. ILHR 56,07.

FP (6) EXIT LIGHTS. All required exits indicated in s. ILHR 56.06 (2), and
exits from areas serving a capacity of more than 100 persons, shall be
identified by an approved exit light. Directional exit lights shall be pro- '

	

ro	 r
vided to direct occupants to an exit, Exit lights and directional exit lights
shall be as specified in s. ILHR 51,15 (5).

Ilislory: 1-2-56; am. (1), or. (1) (a), Register r September, 1959, No. 45, eff. 10-1-59; am.
Register, January, I961, No. 61, eff. 2-1-61; r, and recr. (I ) (a), renum. (2) to be (3),[3) to be
(4),(4) to be (5), (5) to be (6) and (6) to be (7), and cr. (2) and (8), Register, May, 1971, No.
185, eff. 6-1-71; r, and reer., Register, September, 1973, No. 213, eff. 10-1-73; am. (1) (a) 2.,
Register, December, 1974, No. 228, eff. 1-1-75, r. and recr. Register, December, 1975, No.
240, eff. 1-1-76; am, (2), intro. and cr. (2) ( g ), Register, December, 1976, No. 252, eff. 1-1-77;
am. (6), Register, December, 1983, No. 336, eff. 1-1-84, emerg. am. (3) (a), eff. 9-6-8G; am. (3)
(a), Register, November, 1986, No. 371, eff. 12-1-86.
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ILHR 56.0711equired exit width. (1) The total required exit width from FP
a building level shall be in accordance with the requirements of ss.1LHR
51.15 (6) and 51.16 (3).

(2) The capacity of educational buildings or any individual story or
section thereof for the purpose of determining exits shall be the maxi-
mum capacity designated on approved plans.

(a) The maximum capacity shall not exceed the requirements of par,
(b).

(b) The maximum capacities of all rooms and spaces as listed below
shall be determined on the basis of the minimum net square feet area per
person shown for that occupancy unless otherwise designated on the
plans.

Minimum Square Feet
Per Occupant

I. Academic classrooms—Regular ......................................................... 20
2. Administrative and office space ......................................................... 75
3.	 Arts, crafts, drafting ......................................................................... 30
4. Bleachers (one seat per 18 inches of bench length)
5. Gymnasiums, field houses, auditoriums, theatres, lecture rooms

(fixed seating) ................................................................................. 6
6. Gymnasiums, field houses, multipurpose rooms, cafeterias, study

halls, commons and other level floor areas with nonfixed individual
seating ....... . ...................................................................................... 10

7. Home economics, business education ................................................ 30
8.	 Industrial arts-vocational shop ......................................................... 50
9. Laboratories-Science (fixed lab. tables) ............................................. 30

10. Libraries and resource centers ........................................................... 20
11.	 Museums and art galleries ................................................................ 40
12. Music

a. Vocal ............................................................................................ 10
b.	 Instrumental 	 ......................... 	 ................. .. ........ ....................... 20

13. Special education
a. Mentally retarded, physically handicapped, etc ............................ 35

History; 1-2-56; r. and recr. (3), Register, play, 1971, No. 185, off. 6-1-71; am. f 1), Register,
June, 1972, No. 198, off. 1-1-73; r, and recr., Register, September, 1973, No. 213, elf. 10-1-73;
r. and reer. (1), r. (2), (3) and (4), renum. (5) to be (2), Register, December, 1974, No. 228, off.
1-1-76.

ILHR 56.08 Exit doors, (1) .STANDARD EXIT DOOM. Exit doors shall
comply with the requirements of s. ILHR 51.15. The aggregate width of
exit doors shall be as required in s. ILHR 56.07. No single door or leaf of
a double door shall be more than 42 inches wide.

(2) CLASSROOM EXIT DOOR WIDTH AND SW ING. (a) Classroom doors serv-
ing 50 persons or less. Classroom doors serving classrooms with a capacity
of 50 persons or less shall be not less than 3 feet 0 inches in width. The
doors may swing into the classroom.

(b) Classroom doors serving more than 50 persons, Classroom doors serv-
ing classrooms with a capacity of more than 50 persons shall be standard
exit doors and shall swing outward toward the means of egress.

(3) ALL OTHER EXIT DOORS. Doors serving areas other than classrooms
shall comply with s. ILHR 54.06.

History: 1-2-56; r. and reer, Register, December, 1975, No. 240, off. 1-1-76; am. (2) and or.
(3), Register, December, 1978, No. 276, eff. 1-1-79; am. (1) and (2) (b), r. (2) (c), Register,
January, 1980, No. 289, eff. 2-1-80.
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FP ILHR 56.09 Passageways, (1) The minimum unobstructed width of cor-
ridors and passageways which are used by the public or by the occupants
generally, shall be determined in the same manner as specified for stair-
ways in s. ILHR 56.07, but in no case shall this width be less than 4 feet.
Corridors and passageways serving as a means of egress shall be at least
equal in combined width to the required width of the stairways or pas-
sageways leading to them.

History: 1 -2-56; r. (1) and renum. (2) to be (1), Register, May, 1971, No. 185, eff. 6-1-71.

ILHR 56.13 Assembly seating. All assembly seating in auditoriums,
gymnasiums, field houses and other large group occupancy areas shall
comply with the requirements of subeh. V, Assembly Seating Facilities,
of ch. ILHR 62. Where any area of a building in this category has a stage
loft in excess of 25 feet 0 inches in height above the stage floor and is
equipped with permanent or movable scenery, it shall comply with ss,
ILHR 55.21 through 55.30.

History: 1-2-56; r. and recr., Register, May, 1971, No. 185, eff. 6-1-71; r. and recr., Register,
December, 1981, No. 312, eff. 1-1-82.

ILHR 56.14 Seats, desks and aisles. (1) Seats, desks, tables and other
loose equipment need not be fastened to the floor or to each other pro-
vided that any seating arrangement use, will maintain during occu-
pancy, free and unobstructed intermediate, cross and wail aisles leading
to the exit,

(a) Stepped floors or tiered platforms shall be no less than 48 inches in
width to permit the above arrangement.

(b) Seats, desks, tables and other loose equipment used in instructional
occupancies shall be of a durable type of construction to assure safety
and stability.

History: 1-2-56; r. and reer., Register, May, 1971, No. 185, eff. 6-1-11.
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MEANS OF EGRESS

Ch. ILHR 57

RESIDENTIAL OCCUPANCIES

ILHR 57.03 Number and location of exits. (1) NUMBER of EXITS. (a)
Except as provided in par. (b), there shall be at least 2 directions of
travel from each living unit door by means of exits to grade, stairways,
interior enclosed stairways, ramps, fire escapes or horizontal exits.

(b) Living units may have 2 exits or 2 exit access doors having only one
direction of travel provided the exit access doors lead to separate exits.

(c) A minimum of 2 exits or exit access doors shall be provided from
any living unit which accommodates more than 8 people.

(2) DISTANCE TO EXIT. (a) 1. Exits shall be distributed so that the en-
trance to each living unit will be not more than 100 feet distant from an
exit, measuring along public passageways.

Note Also see s. ILIIR 57.08 (2).

2. Where automatic fire sprinkler system protection as specified in op-
tion 2 of s. ILHR 57.016 (1) (b) is provided an increase in exit distance to
150 feet will be permitted.

(b) The exit distances required by this section shall be measured to
exits to grade, to doors leading to stairway enclosures as specified in ss.
ILHR 51.165, 51.17 and 51.18, or to horizontal exits as specified in s.
ILHR 51.19.

(3) EXIT DISTRIBUTION. The number and location of exits shall be such
that in case any exit or passageway is blocked at any point, some other
exit will still be accessible through public passageways from every living
unit.

(4) DIRECTIONS FOR ESCAPE. A notice shall be conspicuously posted in
every habitable room to be used by transients giving complete and plain
directions for reaching at least 2 exits.

(5) EXITS FOR NONRESIDENTIAL PORTIONS OF BUILDINGS, Exits serving
portions of buildings without sleeping rooms or living units (i.e., base-
ments of apartment buildings, hotel lobbies, and similar areas) shall be
as specified in ss. ILHR 54.02 to 54.07.

History: Cr. Register, December. 1981, No. 312, eff.1-1-82; am.(1), Reggister, August, 1985,
No. 356, ell. 1-1-86; emerg. renum. (2) (a) to be (2) (a) 1., cr. (2) ( 1I 2., e0. 94-86;86; renum. (2)
(a) to be (2) (a) 1., cr. (2) la) 2„ Register, November, 1986, No. 371, e$. 12-1-86.

ILHR 57.04 Capacity of buildings and exits, (1) BUILDINGS. (a) Sleeping
areas. The capacity of the habitable rooms of the living units of the
building, other than a community-based residential facility, shall be es-
tablished as follows:

1. 400 cubic feet for each occupant over 12 years of age; and

2. 200 cubic feet for each occupant 12 years of age or under.

(b) Minimum size. The size of habitable rooms shall provide the mini-
mum volumes specified in par. (a).
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(c) Nonsteeping areas. The capacity of the areas not within the living
units of the building shall be established as specified in s. ILHR 54.05 or
55.06.

(d) Overcrowding, The number of occupants permitted in any room or
in the building shall not exceed the capacities specified in this section.

(2) COMMUNITY-BASED RESIDENTIAL FACILITIES. (a) Facilities serving 9
to 20 residents. The minimum size of resident bedrooms in community-
based residential facilities serving 9 to 20 residents shall be as follows:

1, Sixty square feet of habitable floor space per ambulatory resident;

2. Eighty square feet of habitable floor space per semiambulatory or
nonambulatory resident in multiple bed sleeping rooms; and

3. One hundred square feet of habitable floor space per semiambu-
latory or nonambulatory resident in single bed sleeping room.

(b) Facilities serving more than 20 residents. The minimum size of resi-
dent bedrooms in community-based residential facilities serving more
than 20 residents shall be as follows:

1. Eighty square feet of habitable floor space per ambulatory resident;

2. Eighty square feet of habitable floor space per semiambulatory and
nonambulatory resident in multiple bed sleeping rooms; and

3. One hundred square feet of habitable floor space per semiambu-
latory and nonambulatory resident in single bed sleeping rooms.

(3) ExITs. The total required exit width from each level of the building
shall be as specified in ss. ILHR 51.15 (6) and 51,16 (3).

History: Cr. Register, December, 1981, No. 312, off, 1-1-82.

FP ILHR 57.05 Type of exits. (1) GENERAL. Except as provided in sub. (2),
at least one-half of the required exits, accessible from each living unit,
shall be exits to grade or stairways as specified in ss. ILHR 51.15 and
51.16. The remaining exits shall be either stairways, interior enclosed
stairways, exits to grade or horizontal exits, Fire escapes placed against
blank walls may be used as exits from floors which are not more than 40
feet above grade.

(2) EXCEPTIONS. (a) Every building which accommodates more than
one family, or 8 persons, above the second story shall have at least 2
stairways,

(b) A rescue platform (exterior balcony) of combustible construction
may be used as a required second exit for 3-story buildings of type 5
through type 7 construction or 2-story buildings of type 8 construction,
provided the following conditions are satisfied: 	

rr

1. The exit serves a single living unit, 	 l

2. The exit platform is located not more than 10 feet above the adja-
cent exit discharge grade,

3. The platform area is at least 14 square feet, with a minimum dimen-
sion of 3 feet;
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4. The platform is designed for 80 pounds per square foot live load plus
dead load;

5. Railings are provided as specified in s. ILHR 51.162;

6. Platforms having solid floors are provided with a roof equal in area
to that of the platform;

7. All wood used in the construction of the rescue platform shall be
pressure treated wood satisfying the requirements of the applicable stan-
dards specified in s. ILHR 51,27 (6a) unless the wood is inherently resis-
tant to decay; and

8. The building is not a residential care facility, group foster home or
home for the elderly.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; am. (2) (b) (intro.) and 6.,
renum. (2) (b) 7. to be (2) (b) 8., er. (2) (b) 7., Register, December, 1983, No. 336, eff. 1-1.84.

ILHR 57.06 Doors. (1) EXIT DOORS. (a) General. Except as provided in
par. (b), exit doors shall be as specified in s. ILHR 51.15.

(b) Exception. 1. Sliding glazed patio-type doors may serve as the sec-
ond exit from individual living units. A means to prevent accumulation
of snow and ice in the door track or freezing of the door shall be provided.

2. A door which is used by not more than 25 persons is not required to
swing in the direction of egress.

(2) OPENINGS INTO CORRIDORS, All doors opening into exit access corri-
dors shall be protected by at least 20-minute labeled fire-door assemblies.
Such doors shall be self-closing.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82,

ILHR 57.07 Steps, stairs and shafts. (1) EXTERIOR STAIRS. Exterior
stairs shall be as specified in s. ILHR 51.16, except that less than 3 steps
may be provided between exterior platforms and grade serving only
apartments, row houses and town houses, and the platforms or treads
between such risers do not exceed 5 feet 0 inches in length in the direction
of travel,

(2) INTERIOR STAIRS. Interior stairs used by not more than 25 persons
shall be not less than 3 feet wide.

(3)* CHANGES OF ELEVATION WITHIN INDIVIDUAL LIVING UNITS, (a)
Except as provided in par, (b), changes of elevation within the living unit
shall be overcome by means or steps, stairs or ramps and shall be as speci-
fied in s. ILHR 21.04.

(b) A spiral stairway as specified in s. ILHR 51.16 (7) may serve as the
only exit from floor levels, within an individual living unit, if the floor
level served is no Iarger than 400 square feet.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; r. and recr. (3), Register, Au-
gust, 1985, No. 356, eff. 1-1-86.

*See Appendix A for further explanatory material.
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FP ILHR 57.08 Enclosure of interior stairways and shafts. (1) APPLICATION.
Except as provided in sub. (2), all stairways, including landings, ramps
and shafts, shall be enclosed as specified in s. ILHR 51.02 (11) with fire-
resistive rated construction as specified in Table 51.03-A.

(2) EXCEPTIONS, (a) The exit access stairway or shaft connecting the
first and second floor in residential buildings 2 stories or less in height
may be left open in the following applications providing the conditions
specified in par. (b) are satisfied:

1. Buildings having not more than 4 individual living units per floor
each of which is served by 2 or more means of egress; or

2. Buildings having an occupancy load of 8 or less and used as rooming
houses, dormitories or congregate living facilities.

(b) L Every exit access stairway or shaft to the basement or ground
floor is cut off at the first floor or first adjacent basement or ground floor
level with fire resistive construction as specified in Table 51,03-A or bet-
ter; and

2. The distance to an exit, including the horizontal traval distance on
the exit stair, does not exceed 50 feet in buildings not completely pro-
tected with an automatic fire sprinkler system or 75 feet in buildings
completely protected as specified in s. ILHR 57.016 (1) (b).

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; am. Register, October, 1982,
No. 322, eff, 11-1-82; emerg, am. (2) (b) 2., eff. 9-6 .86; am. (2) (b) 2., Register, November,
1986, No. 371, eff. 12-1-86.

FP ILHR 57.09 Passageways ; (1) WHERE REQUIRED. Where there is not
direct access to outside exit doors, safe and continuous passageways,
aisles or corridors leading directly to every exit shall be maintained at all
times on all floors of all buildings.

(2) MINIMUM WIDTH. Every public passageway leading from an exit
shall be at least as wide as the required width of the exit as specified in s.
ILHR 51.15 (6), but in no case shall the width be less than 3 feet.

(3) WIDTH DETERMINATION. Widths shall be measured in the clear, at
their narrowest points produced by any projection, radiator, pipe or
other object.

(4) MAINTENANCE. The required width shall be kept clear and unob-
structed at all times,

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

FP ILHIZ 57.10 Illumination of exits and exit signs. (1) ILLUMINATION. (a)
Buildings having more than 4 living units or accommodating more than
30 persons or accommodating transients shall have public passageways,
stairways and exit doors illuminated from one hour after sunset to one
hour before sunrise.

(b) The illumination requirements specified in par. (a) shall be pro-
vided at all intersections or passageways, at all exits and at the head, foot
and landing of every stairway.

(2) EXIT LIGHTS. (a) Except as provided in par, (b), every required
exit, from each floor shall be indicated by an approved illuminated, exit
sign,
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(b) 1. Exits within an individual living unit need not be provided with
exit signs.

2. Exits in buildings having 4 living units or less per floor need not be
provided with exit signs if the building contains not more than 8 living
units and the path of exit from all floor levels including the basement to
the outside is readily apparent.

(c) Exit lights shall be as specified in s. ILHR 15.15 (5).
History: Cr. Register, December, 1981, No. 312, eff. 1-1-82, am. (2), Register, December,

198x, No. 336, off. 1-1-84.
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MEANS OR EGRESS

Ch. ILHR 58

HEALTH CARE

MEANS OF EGRESS REQUIREMENTS

FP ILHR 58.04 Required means of egress. (1) GENERAL. All required
means of egress shall comply with the requirements as specified in s.
ILHR 51.15, except as modified in this section.

(2) EXIT DOORS. (a) Width. All exit doors shall be not less than 44
inches and not more than 48 inches in width, except that doors serving
enclosed stairways may be a minimum of 36 inches in width.

(b) Door swing. A door which is used by 25 persons or less shall not be
required to open in the direction of egress,

(c) Force to open door. The force required to fully open doors shall not
exceed 37 pounds applied to the latch side.

(d) Door platforms. The floor on both sides of an exit door, except as
specified in s. ILHR 51.16 (4) (c), shall be at the same elevation and be
level for a distance at least the width of the door, or as specified in s.
ILHR 52.04 (9) (b).

(3) EXIT ACCESS DOORS. (a) Width. 1. All exit access doors from hospi-
tal and nursing home sleeping rooms; patient or resident use areas; diag-
nostic and treatment areas, such as x-ray, surgery, or physical therapy;
and all doors between these spaces and the required exits shall be at least
44 inches wide.

2, Exit access doors not subject to use by patients, shall be at least 36
inches wide.

(b) Door swing. A door which is used by not more than 25 persons shall
not be required to open in the direction of egress.

History: Cr. Register, December, 1981; No. 312, eff. 1-1-82; am. (2) ibt. Register, October,
1982, No. 322, eff. 11-1-82.

FP ILHR 58.05 Number and type of exits. (1) NUMBER. At least 2 exits,
located remote from each other, shall be provided from each floor and fire
section of the building.

(2) TYrE OF EXITS. (a) At least one exit from each floor or smoke com-
partment shall be by a door leading directly to a stairway, smokeproof
tower, ramp, horizontal exit, exit passageway, or to the outside the
building as specified in this subchapter.

(b) No more than one-half of the required exits shall be horizontal ex-
its.

History: Cr. Register, December. 1981, No. 312, eff. 1-1-82.
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FP 11,141t 58.06 Stairs, (1) STAIR DETAILS. All stairs shall comply with the
requirements specified in ss. ILHR 51.16 and 51.164, except as modified
in this section.

(a) All stairways and steps shall have a rise of not more than 7 inches
and not less than 4 inches and a tread not less than 11 inches, measured
from tread to tread and from riser to riser. Treads and risers shall be

I

	

	 uniform in any one flight. Winders shall not be used. Treads shall be
solid.

(b) Every landing or platform shall be at least as wide as the stairway,
measured at right angles to the direction of travel. The length of every
landing or platform shall be at least as wide as the stairway. The length
of the landing or platform need not exceed 48 inches.

(c) The aggregate width for stairways shall comply with the require-
ments specified in s. ILHR 58,12.

(2) ENCLwuRE. (a) All stairways shall be enclosed as specified in s.
ILHR 51.18.

(b) Stairways in addition to those required by these rules, need not
lead to the outside, but shall comply with the enclosure requirements.

(c) Non-required exit stairways and ramps connecting different levels
within the same floor as defined in s. I1,HR 51.02 (56a) are not required
to be enclosed.

History: Cr. Register, December, 1981, -No.312, eff. 1-1-82: am. • 1 -arand 12i lai, Register,
October, 1982, No. 322, eff, 11-1-82; r, and recr. - 1, a , Register, December, 1983, No. 336,
eff. 1-1-84; cr. 2. c=, Register, August, 1985, No. 356, eff. 1-1-86.

1IM11 58.07 Handrails. Handrails shall be provided as specified in s.
ILHR 51.161, except that handrails protecting the open sides of stair-
ways and ramps shall have intermediate rails or an ornamental pattern
designed to prevent the passage of an object with a diameter larger than
6 inches.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; am. Register, August, 1986, No.
356, eff. 1-1-86.

ILHR 58.08 Guardrails, Guardrails shall be provided as specified in S.
ILHR 51.162, except that guardrails shall have intermediate rails or an
ornamental pattern designed to prevent the passage of an object with a
diameter larger than 6 inches,

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 58.09 Smokeproof towers. Smokeproof stair towers shall comply
with the requirements specified in ss. ILHR 51.17, 58.04 and 58.06.

ILHR 58.10 Horizontal exits, (1) GENERAL. Horizontal exits shall com-
ply with the requirements specified in s. ILHR 51.19, except as modified
in this section.

(2) AREA. At least 30 net square feet per occupant in a facility shall be
provided within areas such as corridors, patient rooms, treatment rooms,
lounge or dining areas on each side of the horizontal exit for the total
number of people in the adjoining compartment.
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(3) DOORS. (a) A single door used as a horizontal exit shall serve one
direction only, be at least 44 inches wide, swing in the direction of egress
and comply with the requirements specified in s. ILHR 58.21.

(b) A horizontal exit in a corridor 8 feet or more in width serving as a
ineans of egress from both sides of the doorway shall have the opening
protected by a pair of swinging doors, arranged to swing in the opposite
direction from the other, with each door being at least 44 inches wide. 	 {'

(c) Center mullions are prohibited.

(d) A vision panel, complying with the requirements specified in s.
ILHR 51.048 and not exceeding 100 square inches, shall be provided in
each horizontal exit door. Vision panels shall be set in steel frames and
shall be tested as part of the entire rated door assembly.

(4) RESTRICTIONS. If a horizontal exit is used as a smoke barrier it shall
comply with the requirements specified in s. ILHR 58.30.

History. Cr. Register, December, 1981, No. 312, eff. 1-1-82; am. (2), Register, December,
1983, No. 336, eff. 1-I-84.

ILHR 58.11 Ramps. (1) MINIMUM wiDTH. (a) Interior ramps. Interior
ramps shall be a minimum of 44 inches wide, of which not more than 4
inches on each side may be occupied by a handrail.

(b) Exterior ramps. Exterior ramps shall be a minimum of 48 inches
wide of which not more than 4 inches on each side may be occupied by a
handrail,

(2) SLOPE. Ramps shall have a slope of not more than 1 foot of rise in
12 feet of run.

(3) ENCLOSURE. Ramps used as a required means of egress and that
connect different floors shall comply with the enclosure requirements for
stairways specified in s. ILHR 58.06 (2).

(4) LANDINGS AND PLATFORMS. (a) If a door is provided at the top or
bottom or both of a ramp, a landing or platform shall be placed between
the door and the ramp regardless of the direction of swing of the door.

(b) Every landing or platform shall be at least as wide as the ramp,
measured at right angles to the direction of travel. The length of every
landing or platform shall be at least as wide as the ramp, but need not
exceed 48 inches.

History: Cr. Register, December, I981, No. 312, eff. 1-1-82; cr. (4), Register, December,
1983, No. 336, eff. 1-1-84; am. (3), Register, August, 1985, No. 356, eff. 1-1.86.

ILHR 58.12 Capacity of means of egress. (1) OCCUPANT LOAD. (a) Capac-
ity. The occupant load for which means of egress shall be provided for
any floor shall be the maximum number of persons to occupy that floor, 	 {
but not less than one person for each 120 square feet gross floor area.

(b) Exits serving more than one floor. Where exits serve more than one
floor, only the occupant load of each floor considered individually need to
be used in computing the capacity of the exits at that floor, provided the
exit capacity is not decreased in the direction of exit travel,
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(2) REQUIRED EXIT WIDTH. (a) Units of exit width. The required exit
width shall be measured in units of exit width of 22 inches. Fractions of a
unit less than 12 inches shall not be counted. Fractions of a unit 12 inches
or more, added to one or more full units, shall be counted as 1/2 unit of
exit width.

(b) Clear tuidth. The clear width of the means of egress shall be mea-
sured at the narrowest point of the exit component under consideration,
except as provided below:

1. The exit width for doorways shall be the measured width of each
door leaf;

2. A handrail may project inside the measured width on each side not
more than 4 inches; or

3. A stringer may project inside the measured width on each side not
more than 116 inches.

(3) CAPACITY PER UNIT OF EXIT WIDTH. (a) Stairways. The capacity of
means of egress providing travel by means of stairs shall be 22 persons
per exit unit, except that in buildings protected with a complete auto-
matic sprinkler system the capacity shall not exceed 35 persons per exit
unit.

(b) Horizontal traoel. The capacity of means of egress providing hori-
zontal travel, such as doors, ramps, or horizontal exits shall be 30 persons
per exit unit, except that in buildings protected with a complete auto-
matic sprinkler system the capacity shall not exceed 45 persons per exit
unit.

History: Cr. Register, December, 1981, No. 312, eff. 1.1-82.

ILHR 58.13 Arrangement of means of egress. (1) PATIENT SLEEPING
Rooms. Every patient sleeping room shall have an exit access door lead-
ing directly to an exit access corridor, except as provided below:

(a) If there is an exit door opening directly to the outside from the
room at ground level; or

(b) One adjacent room, such as a sitting room or anteroom, may inter-
vene, if all doors along the means of egress are equipped with nonlockable
hardware, except as specified in s. ILHR 51.15 (3), and if the intervening
room is not used to serve as an exit access for more than 8 patient sleep-
ing beds.

(2) CORRIDORS. Every aisle, corridor and hallway shall provide access
to at least 2 exits complying with the requirements specified in s. ILHR
58.05.

(a) Dead end corridor. Every exit or exit access shall be so arranged
that no corridor, aisle or passageway has a pocket or dead end exceeding
30 feet.

(b) Exit access corridors. 1. Every aisle, corridor and hallway used for
exit access shall be at least 8 feet in clear and unobstructed width of
which not more than 4 inches on each side may be occupied by a handrail.
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2. Where doors are placed in the exit access corridor, they shall be a
pair of doors, each at least 44 inches in width. Where the exit access corri-
dor serves as a means of egress from both sides of the doorway, the doors
shall be arranged to swing in the opposite direction from the other.

(c) Areas vol intended for patient use. Aisles, corridors and hallways in
areas not intended for the housing, treatment or use of patients shall be
at least 44 inches in clear and unobstructed width.

(3) SUITE EXITING. Any room, suite of rooms, space or area more than
1,000 square feet in area, shall have at least 2 exit access doors remote
from each other,

Ifistorv: Cr. Register, December, 1981, No. 312, elf. 1-1-82: am. (2) (a), Register, Decem-
ber, 1989, No. 336, eff, 1-1-84; renum. (2) ta) and ebl to he 121 {b) and (c), er. t2) tai, r.131,
renum. t4> to be 13), Register, August, 1985, No. 356, eff. 1-1-86.

ILHIt 58.14 Measurement of travel distance to exits. All exits of health
care facilities shall be located to provide remote means of egress.

(1) EXIT ACCESS TO AN EXIT. Travel distance measured along passage-
ways between any room door required as an exit• access and an exit shall
not exceed 100 feet, except that in buildings protected with a complete
automatic sprinkler system the distance shall not exceed 150 feet.

(2) ROOM TO AN EXIT. Travel distance measured along passageways
between any point in a room and an exit shall not exceed 150 feet, except
that in buildings protected with a complete automatic sprinkler system
the distance shall not exceed 200 feet.

(31 SLEEPING ROOM TO AN EXIT ACCESS. Travel distance measured
along passageways between any point in a health care sleeping room or
suite and an exit access door to that room or suite shall not exceed 50
feet.

Ifistorv: Cr, Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 58.15 Discharge from exits. All required ramps orstairs serving as
exits shall discharge directly to the outside at grade or be arranged to
travel through an exit passageway discharging to the outside at grade.
Unenclosed exterior ramps or stairways may not be Used as required ex-
its as specified in s. ILHR 58,04.

History. Cr. Register, December, 1981, No. 312, eB. 1-1-82; am. Register, August, 1985, No.
356, elr. 1-1-86.

ILHR 58.16 Iliundnation of means of egress. (1) ILLUMINATION. Artifi-
cial lighting shall be provided at all exits and for such period of times as
required to maintain safe exiting.

(2) ILLUMINATION LEVEL, The floors of means of egress shall be illumi-
nated at all points including angles and intersections of corridors and
passageways, stairways, landings of stairs and exit doors to the values
specified in ch. Ind 19.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.
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11,HR 58.17 Emergency lighting. Emergency lighting shall comply with
the requirements specified in ch, ILHR 16.

History: Cr. Register, December, 1981, No. 312, off.

ILHIt 58.18 Marking of means of egress. (1) ExITSIGNs, Every required FP
exit shall be identified with an internal illuminated, red exit sign bearing
the word "EXIT" or "OUT" in plain letters not less than 6 inches high,
with the principal strokes of letters not less than 3/4 inches.

(2) DIRECTIONAL SIGNS. An illuminated sign, not less than 6 inches
high, reading "EXIT" or similar designation, with an arrow indicating
the direction, shall be placed in every location where the direction of
travel to reach the nearest exit is not immediately apparent.

(3) OBSTRUCTIONS. (a) Decorations, furnishings or equipment which
impair visibility of an exit sign shall not be permitted. Displays, objects
in or near the fine of vision to the required exit sign or brightly illumi-
nated signs used for purposes other than exits shall not be permitted so as
to detract attention from the exit sign.

(b) Hangings or draperies shall not be placed over exit doors or be lo-
cated as to conceal or obscure any exit. Mirrors shall not be placed on
exit doors. Mirrors shall not be placed in or adjacent to any exit in such a
manner as to confuse the direction of exit.

(4) SPECIAL SIGNS, Any door, passage, or stairway which is neither an
exit nor a way of exit access, and which is located or arranged that it may
be mistaken for an exit, shall be identified by a sign indicating it is not an
exit.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 58,19 Headroom. Every means of egress shall be provided with a
ceiling clearance of not less than 7 feet 6 inches.

History: Cr. Register, December, 1981, No. 312, off. 1-1-82.

ILHR 58.20 Key locking hardware. Key locking hardware on exit doors EP
and exit access doors is prohibited except in areas accommodating res-
idents who must be detained for their protection and the protection of
the general public and the building complies with the requirements of ch.
ILHR 58, subchs. I and II. Where the requirements of the 2 subchapters
differ, the additional or more stringent requirement shall govern.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; r. and reor, Register, December,
1983, No. 336, eff. 1.1-84.
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MEANS OF EGRESS
Cit. ILHR 58

PLACES OF DETENTION

MEANS OF EGRESS REQUIREMENT'S

FP ILHR 58.48 Required means of egress. (1) GENERAL REQUIREMENTS.
All required means of egress doors shall comply with s. ILHR 5115, ex-
cept as modified in this section and s. ILHR 58.59.

(2) DOORS IN MEANS OF EGRESS. (a) Doors in a means of egress may be
of the horizontal sliding type, providing the force to slide the door to its
fully open position does not exceed 37 pounds.

(b) A door which serves an area with a capacity not more than 25 per-
sons is not required to open in the direction of egress.

(3) EXIT DISCHARGE. Exit discharge may terminate at one of the fol-
lowing:

(a) Directly at the exterior of the building;

(b) At a horizontal exit; or

(c) Into a fenced or walled court, provided that not more than 2 walls
of the court are the walls of the building from which exit is being made.
Enclosed yards or courts shall be sized to accommodate all occupants, a
minimum of 30 feet from the building with a net area of 15 square feet per
person. Access from the fenced or walled court to the public thoroughfare
may be fenced and locked.

(4) EXIT Access. A dayroom may serve as a portion of the exit access
from a sleeping room.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

FP ILHR 58.49 Exit doors, number and type of exits. (1) NURSER. At least 2
exits shall be accessible from each floor of the building and shall be lo-
cated such that in case any exit is blocked, some other exit will still be
accessible.

(2) EXIT DOORS. All exit doors shall be at least 36 inches in width.

(3) EXIT ACCESS DOORS. All exit access doors shall be at least 36 inches
in width, except for the following modifications:

(a) Doors to sleeping rooms shall be at least 28 inches in width;

(b) Doors to sleeping rooms designated for use by the physically dis-
abled shall be at least 32 inches in width; or

(c) Doors to dayrooms shall be at least 32 inches in width.

(4) TYPE o>* EXITS. (a) Required exits shall be by a door leading di-
rectly to a stairway, smokeproof tower, ramp, horizontal exit, exit pas-
sageway or outside the building as specified in this subchapter. No more
than one-half of the required exits may be horizontal exits.
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(b) Where a detention or correctional facility, other than a hospital or
nursing home, is located on the upper floors of a building having a differ-
ent occupancy, at feast one of the exits from the detention or correctional
facility shall be a separate smokeproof tower as specified in s. ILHR
51.17. The smokeproof tower shall serve only the detention or correc-
tional facility and there shall be no doors opening into the smokeproof
tower from any other occupancy of the building.

History. Cr. Register, December, 1961, No. 312, eff. 1-1-82.

ILHR 58.50 Stairways. (1) GENERAL. (a) All required exit stairways PP
shall comply with the requirements specified in s. ILHR 51.16 and shall
be enclosed as specified in s. ILHR 51.18.

(b) 1. Except as provided in subd. 2., stairways in addition to those
required by this chapter need not lead to the outside but shall be enclosed
as required in par. (a).

2. Nonrequired stairways serving open mezzanines need not be en-
closed.

(2) STAIRWAY TERMINATION. Stairways provided in addition to those
required by this subchapter steall be enclosed as specified in s. ILHR
51.18 but need not lead to the outside. A sign or label shall be posted on
the doors of the stair enclosures and shall bear the following: "Not an
Exit".

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; am. Register, December, 1983,
No. 336, eff. 1-1 .84; am. (1) (a) and er. (1) (b), Register, August, 1985, No. 356, eff. 1-1-86.

ILHR 58.51 Smokeproof towers. Smokeproof stair towers shall comply FP
with the requirements specified in ss. ILHR 51.17 and 58.48.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 58.52 Horizontal exits. (1) GENERAL. Horizontal exits shall com-
ply with the requirements in s. ILHR 51.19, except as modified in this
section.

(2) AREA. At least 6 net square feet of accessible space per occupant
shall be provided on each side of the horizontal exit for the total number
of. people in the adjoining compartment.

(3) DOORS, (a) A single door used as a horizontal exit shall serve one
direction only, be at least 36 inches wide and swing in the direction of
egress.

(b) Horizontal exit doors may be locked as specified in s. ILHR 58.59.

(4) RESTRICTIONS, If a horizontal exit is used as a smoke barrier, it
shall comply with s. ILHR 58.67.

Htstory: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 58,53 Ramps ; (1) MINIMUM WIDTH. (a) Interior ramps. Interior
ramps shall be a minimum of 44 inches wide, of which not more than 4
inches on each side may be occupied by a handrail.

(b) Exterior ramps. Exterior ramps shall be a minimum of 48 inches
wide, of which not more than 4 inches on each side may be occupied by a
handrail.
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(2) SLQPE. Ramps shall have a slope of not more than one foot of rise in
8 feet of run, except ramps providing access for the disabled shall comply
with s. ILHR 52.04 (7).

(3) ENCLOSURE. Ramps used as a required means of egress shall com-
ply with the enclosure requirements for stairways in s. ILHR 51,18.

(4) LANDINGS AND PLATFORMS. (a) If a door is provided at the top or
bottom or both of a ramp, a landing or platform shall be placed between
the door and the ramp regardless of the direction of swing of the door.

(b) Every landing or platform shall be at least as wide as the ramp,
measured at right angles to the direction of travel. The length of every
landing or platform shall be at least as wide as the ramp, but need not
exceed 48 inches.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; cr. (4), Register, December,
1983, No. 336, eff. 1-1-84.

ILHR 58.54 Required exit width. (1) OCCUPANT LOAD. The occupant
load for which means of egress shall be provided shall be the maximum
number of persons occupying that floor, but not less than one person for
each 120 sq. ft. gross floor area.

(2) REQUIRED EXIT WIDTH. The required exit width shall comply with
s. ILHR 51.15 (6).

History. Cr. Register, December, 1881, No. 312, eff. 1-1-82.

ILHR 58.55 Arrangement of weans of egress. (1) SLEEPING Room. Every
sleeping room shall have a door leading directly to an exit access, except
where an exit door opens directly to the outside from the room at the
ground level.

(2) CORRIDOR ACCESS. (a) Every aisle, corridor and hallway shall pro-
vide access to at least 2 exits cc-nplying with s. ILHR 58.48.

(b) Every aisle, corridor and hallway used for exit access shall be at
least 44 inches in clear and unobstructed width.

(3) EXIT PASSAGEWAYS. Every exit passageway shall be at least 44
inchesin width,

(4) AREA EXITING. Any room, suite of rooms, space or area accommo-
dating 25 persons or more, shall have at least 2 exit access doors distrib-
uted to provide the best possible means of egress from the room.

(5) SECURITY VESTIBULE EXITING. A security vestibule may be permit-
ted in a means of egress where there are provisions for continuous and
unobstructed passage through the security vestibule during an emer-
gency exit condition.

(6) DEAD END CORRIDOR. Every exit or exit access shall be so arranged
that no corridor, aisle or passageway has a pocket or dead end exceeding
30 feet.

History: Cr. Register, December, 1981, No. 312, off. 1-1-82; cr. f6), Register, August, 1985,
No. 356, off. 1-1-86.
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ILHR 58.56 Measurement of travel distance to exits. All exits in deten-
tion and correctional facilities shall be located to provide means of egress
remote from one another.

(1) EXIT ACCESS TO AN EXIT. Travel distance shall be measured along
passageways, The distance between any room door required as an exit
access and an exit shall not exceed 100 feet, except that in buildings pro-
tected with a complete automatic sprinkler system the distance shall not
exceed 150 feet.

(2) ROOM TO AN EXIT, Travel distance shall be measured along pas-
sageways, The distance between any point in a room and an exit shall not
exceed 150 feet, except that in buildings protected with a complete auto-
matic sprinkler system the distance shall not exceed 200 feet.

(3) SLURPING ROOM TO AN EXIT ACCESS. Travel distance shall be mea-
sured along passageways. The distance between any point in a sleeping
room or suite and an exit access door to that room or suite shall not ex-
ceed 50 feet,

History: Cr. Register, December, 1981, No, 312, eff. 1-t-82.

ILHR 58.57 Illumination of means of egress. (1) ILLUMINATION. Artifi-
cial lighting shall be provided at all exits and for such period of times as
required to maintain safe exiting.

(2) ILLUMINATION LEVEL. The floors of means of egress shall be illumi-
nated at all points including angles and intersections of corridors and
passageways, stairs, landings of stairs and exit doors to values specified
in ch, Ind 19.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 58.575 Emergency lighting. Emergency lighting complying with FP
the requirements specified in ch. ILHR 16 shall be required when 20 or
more resident beds are provided.

History: Cr. Register, December, 1983, No. 336, eff. 1-1-84.

ILHR 58,58 Marking of means of egress. (1) EXITSIGNS. Every required FP
exit shall be identified with an internal illuminated, red exit sign bearing
the word "EXIT" or "OUT" in plain letters not less than 6 inches high,
with the principal strokes of the letter not less than % inches.

(2) DIRECTIONAL SIGNS. An illuminated sign, not less than 6 inches
high, reading "EXIT" or similar designation, with an arrow indicating
the direction, shall be placed in every location where the direction of
travel to reach the nearest exit is not immediately apparent.

(3) OBSTRUCTIONS. (a) Decorations, furnishings or equipment which
impair visibility of an exit sign shall not be permitted. Displays, objects
in or near the line of vision to the required exit sign, or brightly illumi-
nated signs used for purposes other than exits shall not be permitted so as
to detract attention from the exit sign.

(b) Hangings or draperies shall not be placed over exit doors or be lo-
cated as to conceal or obscure any exit. Mirrors shall not be placed on
exit doors. Mirrors shall not be placed in or adjacent to any exit in such a
manner as to confuse the direction of exit,
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(4) SPECIAL, SIGNS. Any door, passage, or stairway which is neither an
exit nor a way of exit access, and which is located or arranged that it may
be mistaken for an exit, shall be identified by a sign indicating it is not an
exit.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

FP	 ILHR 58.59 Door locks. All doors in detention and correctional facilities
having locking devices shall comply with the following requirements:

(1) LOCKING OF MEANS OF EGRESS DOORS. All doors in detention and
correctional facilities may be locked in accordance with this section, pro-
viding that staff is on duty 24 hours a day.

(a) Locks at sleeping rooms. 1. Single sleeping room, A single sleeping
room may be key locked.

2. Two or more sleeping rooms. Where 2 or more sleeping rooms within
a smoke compartment are locked, a remote locking and unlocking device
shall be provided. The remote locking and unlocking device shall be lo-
cated outside of the sleeping room areas,

(b) Locks at exterior doors, stairways and horizontal exits. Doors from
the secured areas to the exterior of the building, into stairway enclosures
or at horizontal exits may be locked with a key lock. The keys to unlock
such doors shall be maintained and available at the facility at all times
and the locks shall be operable from the outside.

(2) REMOTE RELEASE. All remote release operated doors shall be pro-
vided with a back-up means of operation as follows:

(a) Power-operated sliding doors or power operated locks shall be so
constructed that in the event of power failure a manual mechanical
means to release and open the doors is provided at each door and either
emergency power in accordance with ch. ILHR 16 is provided for the
power operation or a remote manual mechanical release is provided.

(b) Mechanically operated sliding doors or mechanically operated
locks shall be provided with a manual mechanical means to release and
open the door at the door.

(3) REMOTE UNLOCKING, Doors remotely unlocked under emergency
conditions shall not automatically relock when closed unless specific ac-
tion is taken at the remote location to enable doors to relock,

(4) STANDBY EMERGENCY POWER. Standby emergency power shall be
provided for all electrically power-operated doors and power-operated
locks. Power shall be arranged to automatically operate upon failure of
normal power within 10 seconds and to maintain the necessary power
source for at least 1% hours.

history Cr. Register, December, 1981, No. 312, ell. 1-1-82: am. (11 (b), Register, Decem-
ber, 1983, No. 336, eff. 1-1-84, r. and recr. (21, Register, August, 1985, No. 356, eff. 1-1-86.

Register, April, 1989, No. 400



INDUSTRY, LABOR, AND HUMAN RELATIONS	 193
Appendix

MEANS OF EGRESS
Ch. ILHR 59

HAZARDOUS OCCUPANCIES

FP ILHR 59.13 Types of exits. (1) GENERAL. (a) Only the following types
of exits shall be used to comply with the provisions of s, ILHR 59.14:

1. Standard exit as specified in s. ILHR 51.15, except as provided in
sub. (2);

2. Stairways as specified in s. ILHR 51.16, except as provided in sub.
(2);

3. Smokeproof stair tower as specified in s. ILHR 51.17;

4. Interior enclosed stairway as specified in s. ILHR 51.18;

5. Horizontal exit as specified in s. ILHR 51.19;

6. Fire escapes as specified in s. ILHR 51.20; and

7. Nonparking access ramps with a maximum slope of 1:8.

(b) At least half of the exits required under s, ILHR 59.14 shall be
standard exits, stairways, smokeproof stair towers or interior enclosed
stairways to grade.

(2) EXCEPTIONS. (a) A spiral stairway shall not serve as a required
exit, but may be used as an employe convenience stairway if located in
nonpublic areas.

(b) The width of required exit stairways serving unoccupied areas,
such as storage areas, equipment mezzanines and similar areas not ex-
ceeding 750 sq. ft. may be reduced to 3 feet 0 inches.

(c) Doors in standard exits serving rooms, spaces or areas with an oc-
cupancy load of 25 persons or less are not required to swing in the direc-
tion of egress.

(d) A door not complying with s. ILHR 51.15 (2), may be used as a
standard exit serving storage garages or storage areas not exceeding
3,000 square feet in area.

Note: Where accessibility and interior circulation for persons with functional limitations
must be provided, the requirements of s. ILHR 52.04 (9) govern.

History: Cr. Register, December, 1981, No. 312, eff. 1-1 .82; am. (2) (d), Register, August,
1985, No. 356, eff. 1-1.86.

FP ILHR 59.14 Number and location of exits, (1) GENERAL. (a) Except as
provided in par. (b), every floor level and every room, space or area of a
storage garage and a repair garage shall be provided with at least 2 exits.

(b) One exit is permitted from the following:

1. Any room, space or area used for storage garage purposes with an
occupancy load of 10 persons or less and which does not exceed 3,000 sq.
ft. in net floor area;

2. Any room, space or area used for repair garage purposes and does
not exceed 750 sq. ft. in net floor area;
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3. Any room, space or area used as other than a storage or repair ga-
rage with an capacity of 25 persons or less; and

4. A mezzanine door level, provided the mezzanine is:

a. Three thousand square feet or less in net floor area;

b. Used only for storage purposes;

c. Open on at least one side to the floor below; and

d. Not more than 12 feet above the floor below.

(2) EXIT DISTANCE.. Exits shall be provided and distributed as follows:

(a) Storage garages. 1. No area of a storage garage shall be more than
100 feet from an exit, unless the entire storage garage is protected by an
automatic sprinkler system. .

2. No area of a storage garage entirely protected by an automatic fire
sprinkler system shall be more than 200 feet from an exit,

(b) Repair garages, 1. No area of a repair garage shall be more than 75
feet from an exit, unless the entire repair garage is protected by an auto-
matic fire sprinkler system.

2. No area of a repair garage entirely protected by an automatic fire
sprinkler system shall be more than 150 feet from an exit.

(c) * Measurement of exit distance. The exit distances required by this
section shall be measured along public passageways and aisles to:

1. Standard exits leading to grade as specified in s. ILHR 51.15;

2. Doors opening into smokeproof stair towers as specified in s. ILHR
51.17, interior enclosed stairways as specified in s. ILHR 51.18, or fire
escapes as specified in s. ILHR 51.20; or

3. Horizontal exits as specified in s. ILHR 51.19.

(3) LocATION of EXITS. Except as provided in sub. (1) (b), exits in all
storage garages and repair garages shall be located and distributed so
that in the event an exit is blocked, another exit is available from every
area of the storage garage or repair garage.

(4) EXIT LIGHTS. All required exits shall be identified by an approved
exit light. Directional exit lights shall be provided to direct occupants to
the exits, Exit lights and directional exit lights shall be as specified in s.
ILHR 51.15 (5).

(5) EXIT MAINTENANCE. Exits shall be maintained in accordance with
s. ILHR 52.21.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; cr. (4), Register, December,
1983, No. 336, eff. 1-1-84; emerg. am. (2) (a) 2. and (b), eff. 9-"G, am. (2) (a) 2, and (b),
Register, November, 1986, No. 371, eff. 12-1-80.

'See Appendix A for further explanatory material.
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ILH11 59.15 Required exit width. (1) GENERAL. Every floor level of a
storage garage and repair garage shall be provided with at least the re-
quired aggregate width of exits as specified in ss. ILHR 51.15 (6) and
51.16(3).

(2) HORIZONTAL EXITS. Horizontal exits may provide up to one-half of
the required aggregate width of exits for a floor level.

History: Cr. Register, December, 1981, No. 312, eff.

ILHR 59.16 Capacity of structures. In calculating the required aggre-
gate width of exits under s. ILHR 59.15 and the required number of sani-
tary facilities under s. ILHR 59.20, the capacities of structures and floor
levels shall be computed on the following basis:

(1) Storage garages and repair garages - 300 sq. ft. per person; and

(2) Other areas as dictated by the appropriate sections of chs. ILHR
54 to 62.

Note; See ss. ILHR 64.05, 66.06, 66.07 for additional requirements.

Ilistory: Cr. Register, December, 1981, No. 312, eft. 1-1-82.

ILHR 59.17 Enclosure of stairways and shafts. (1) GENERAL, (a) Except FP
as provided in par. (b), all stairways and shafts within a storage garage
and a repair garage shall be fully enclosed with smoke partitions. Smoke
partitions shall be constructed of solid and rigid materials. Openings in
such enclosures shall be protected with doors equipped with automatic
closing devices.

(b) Stairways to open storage memaniness 3,000 square feet or less in
area are not required to be enclosed,

(2) THREE OR MORE FLOOR LEVELS. Stairways and shafts serving 3 or
more floor levels shall be enclosed pursuant to s. ILHR 51.18 with fire-
resistive construction as specified in Table 51.03-A.

History: Cr. Register, December, 1981, No. 312, eff.1-1-82 • reprinted to correct error in (2),
Register, February, 1982, No. 314; am. (2), Register, October, 1982, No. 322, eff. 11-1-82.
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MEANS OF EGRESS
Ch. ILHR 60
GENERAL

FP ILHR 60.12 Doors, (1) All exit doors, and all doors along the path of
travel to an exit, shall meet the requirements of s. ILHR 51.15 with the
following exceptions:

(a) The width of all required exit doors may be reduced to 2 feet 8
inches in existing buildings not accommodating more than 8 children;

(b) All such doors used by not more than 25 persons need not swing
outward;

(c) All such doors in centers serving 20 or less children need not be
provided with illuminated exit signs; and

(d) Sliding glazed patio-type doors may serve as the second exit. A
means to prevent accumulation of snow and ice in the door track or freez-
ing of the door shall be provided.

(2) Every closet door latch shall be such that children can open the
door from inside the closet.

(3) Every toilet room door lock shall be designed to permit opening of
the locked door from the outside in an emergency, and the opening device
shall be readily accessible to the staff.

Historp: Cr. Register, October, 1974, No. 226, eff. 11-1-74; or. (1)(d), Register, December,
1977, No. 264, off. 1-1-78; r. (1)(a), renum. (1)(b) to (d) to be (1)(a) to (c), Register, January,
1980, No. 289, eff. 2-1-80; am. (1) (c), Register, May, 1980, No. 293, off. 6-1-80; or, (1) (d),
Register, December, 1981, No. 312, A 1-1-82.
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MEANS OF EGRESS
Ch. ILHR 60

4to8

ILHR 60.21 Exiting, (1) Children under the age of 24 months shall be FP
restricted to the first floor, as determined in s. ILHR 51.02 (14), or to
ground floors as defined in s. ILHR 51.01 (67).

(2) Each Door occupied by children shall have not less than 2 exits.

(3) The exits shall be located to provide the best possible means of
egress.

(4) Where the Door above exit discharge grade is used by children for
sleeping purposes, one exit shall lead directly from the Door to the exte-
rior.

(5) Travel distance from any point to an outside exit door or stair en-
closure leading to the outside shall not exceed 75 feet. Travel distance
may be increased to 125 feet when the building is provided with a sprin-
kler system in accordance with the requirements of s. ILHR 51.23.

History: Cr. Register, October, 1974, No. 226, eff. 11-1-74; am, (1), Register, December,
IN7, No. 264, eff. 1-1-78; am. (1), Register, December, 1983, No. 336, eff. 1-1-84.

ILHR 60.22 Passageways. The minimum unobstructed passageway FP
width shall not be less than 3 feet.

History: Cr. Register, October, 1974, No. 226, eff. 11-1-74.

ILHR 60.23 Stair and shaft enclosure. (1) A self-closing door shall be FP
provided at the stair between the basement or ground floor and the first
floor.

(2) A self-closing door or smoke detector shall be provided at the stair
between the first floor and the second floor when the second floor is used
by the children for sleeping purposes. (This requirement does not apply
to buildings which are provided with a fire alarm system as described in s.
ILHR 51.24.)

(3) Unenclosed stairways, connecting the floor of exit discharge with
one adjacent floor level, may be used as required exits provided the stair-
ways are enclosed at all levels with solid partitions. Openings in the par-

(.
	 titions shall be protected with self-closing doors.

History: Cr. Register, October, 1974, No. 226, eff. 11-1-74; am. (3), Register, October, 1982,
No. 322, eff. 11-1-82; am. (3), Register, December, 1983, No. 336, eff. 1-1-84; r. and recr. (3),
Register, August, 1985, No. 356, eff. 9-1.85.
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MEANS OF EGRESS
Ch. ILHR 60
9 or MORE

FP ILHR 60.31 Exiling. (1) Each floor shall have not less than 2 exits. All
required exits shall lead directly, or through an enclosed stairway, to the
outside,

(2) The exits shall be located to provide the best possible means of
egress,

(3) Travel distance measured along safe passageways between:

(a) Any point in a sleeping room or suite and an exit access door of that
room or suite shall not exceed 50 feet;

(b) Any room door intended as an exit access and an exit shall not
exceed 50 feet; and

(c) Any point in a room or suite and an exit shall not exceed 100 feet,

(4) The travel distances in sub. (3) shall be reduced by 50% for chil-
dren under the age of 24 months.

(5) The travel distances in sub. (3) may be increased by 50 feet in
buildings completely protected with an automatic fire sprinkler system.
No increase in travel distance is permitted for children under the age of
24 months.

(6) Children under the age of 24 months shall be restricted to the first
floor, as determined in s. ILHR 51.02 (14), or to ground floors as defined
in s. ILHR 51.01 (67).

History: Cr. Register, October, 1974, No. 226, e g . 11-1-74; am. (4), (6) and (6) Register,
December, 1977, No. 264, elf. 1-1-78; am. (6), Register, December, 1983, No. 336, ePf.1-1-84;
am. (4) and (5), Register, August, 1985, No. 356, eH, 9-1-85.

FP ILHR 60.32 Required exit width. (1) The total required exit width from
a building level shall be in accordance with the requirements of ss. ILHR
51.15 (6) and 51,16 (3).

(2) If horizontal exits (s. ILHR 51,19) are provided for any floor, the
number of persons accommodated on such floor may be increased at the
rate of 100 persons for each 40 inches of width of such exits, provided
such increase shall not exceed 100% of the number of persons accommo-
dated by the stairways.

liislory; Cr. Register, October, 1974, No. 226, e0. 11-1-74; r. and recr. Register, December,
1974, No. 228, e0. 1-1-75.

FP ILHR 60.33 Passageways. (1) The minimum unobstructed width of cor-
ridors and passageways shall be determined in the same manner as speci-
fied for stairways and exits in s. ILHR 60.32. The minimum width shall
be not less than 3 feet 8 inches.
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(2) The minimum passageway width shall not be less than 3 feet in
existing buildings proposed to be used as day care centers, provided the
capacity of the day care center does not exceed 40 persons.

History: Cr. Register, October, 1974, No. 226, eff. 11-1-74.

ILHR 60.34 Stair and shaft enclosure, (1) GENERAi,. Except as provided FP
in sub. (2), all stairs and vertical shafts serving 2 or more floor levels shall
comply with the requirements of s. ILHR 51.02 (11) and Table 51.03-A.
All required stair enclosures shall lead to the outside without interrup-
tion.

(2) EXCEPTIONS. (a) Exit stairways serving day care centers located in
one story places, of worship need not be enclosed,

(b) Exit stairways serving day care centers located in one and two
story schools constructed prior to January 1, 1982 need not be enclosed,

(c) Unenclosed stairways, connecting the floor of exit discharge with
one adjacent floor level, may be used as required exits for day care cen-
ters accommodating 9 to 39 children, provided the stairways are enclosed
at all other levels with fire-resistive rated construction equal to or better
than the hourly rating specified in Table 51.03-A.

Hislory, Cr. Register, October, 1974, No. 226, eff. 11-1-74; am. (1), Register, October, 1982,
No. 322, eff. 11-1-82; r. and recr. Register. August, 1985, No. 356, eff. 9-1-85.

ILHR 60.35* lore extinguishers. Portable fire extinguishers suitable for FP
Class B fires shall be installed in kitchens and cooking areas, and extin-
guishers suitable for Class A fires shall be installed throughout the re-
mainder of the center.

TABLE 60.35
Basic Minimum	 Maximum Travel Distance	 Area to be Protected

Extinguisher Rating	 to Extinguishers 	 per Extinguisher
for Area Specified	 (feet)	 (square feet)

1A	 75	 3,000
2A	 76	 6,000
3A	 75	 9,000
4A	 75	 11,250
6A	 76	 I1,250

History: Cr. Register, October, 1974, No. 226, eft, 11.1-74.
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MEANS OF EGRESS
Ch. ILHR 61

COMMUNITY-BASED RESIDENTIAL FACILITIES (CBRF)
AND SHELTERED FACILITIES FOR BATTERED WOMEN

FP	 ILHR $1.12 Exiting and doors. (1) NUMBER, TYPE AND ACCESS To EXITS.
(a) All CBRF, and each floor level having habitable rooms, shall have at
least 2 means of exit which provide unobstructed travel to the outside at
street or grade level.

1. Exception. A single exit will be permitted from basements or attics
utilized for recreational, nonsleeping purposes only.

2. A wooden balcony or a flat roof, within 10 feet of grade, or an exte-
rior wood stair may serve as one of the required exits from the second
floor of a 2-story CBRF, except Class B and C CBRF with nonambu-
latory residents on the second floor.

(b) Exits shall be standard exits to grade (doors), stairways as speci-
fied in sub. (3), or fire escapes. (See exception under sub. (1) (a) 1.)

(c) No exit passageway shall be through a private room or bath/toilet
room.

(d) Exit passageways and stairways to the outside exits shall be at
least 3 feet wide, except existing secondary exit passageways, stairways
and doors may be reduced to 2 feet 4 inches in width.

(e) The required width shall be maintained clear and unobstructed at
all times.

(2) Doolts. (a) Outside exit doors and doors in exit access corridors
shall be at least 2 feet 8 inches in width, except as provided in sub. (1) (d)
for existing secondary exit doors.

(b) All doors shall have such fastenings or hardware that they can be
opened from the inside with one hand without the use of a key.

(c) Closet doors shall be openable from the inside.

(d) All interior doors equipped with locks shall be designed to permit
opening of the locked doors from either side in case of emergency.

(3) STAIRS: GENERAL. (a) Treads and risers. All required interior and
exterior exit stairways shall have a minimum tread width (exclusive of
nosing or projection) of 9 inches and a maximum riser height of 8 inches.

1. Exception. Stairs serving basements and attics without habitable
rooms may have a minimum tread width (exclusive of nosing or projec-
tion) of 8 inches and a maximum riser height of 9 inches.

(b) Handrails. One or more handrails, at least 29 inches above the nose
of the tread, shall be provided on all stairways. Handrails shall be pro-
vided on the open sides of stairways and platforms.

(c) Winder stairs. 1. Winders in stairways shall be provided with hand-
rails on both sides, at least 29 inches above the nose of the tread.
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2. Winders in stairways used as required exits shall have treads of at
least 7 inches in width at a point one foot from the narrow end of the
tread.

(d) Spiral stairs. Spiral stairs shall be prohibited for use as required
exit stairs.

(4) STAIRS: ENCLOSURE. (a) Three-story CBRF shall have at least one
stairway exit, enclosed with at least one-hour rated construction, leading
to a first-story outside exit.

(b) CBRF, 4 or more stories in height, shall have all stairways enclosed
with at least one-hour rated construction. All required exit stairways
shall have such enclosures leading to a first-story outside exit.

Note: Buildings of Type I and 2 construction require 2-hour rated stair enclosures in accord-
ance with s. ILHR 61.03 (1) and (2).

(5) ILLUMINATION. All exit passageways and stairways shall be capable
of being illuminated at all times,

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.
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MEANS OF EGRESS
Ch. ILHR 62

OPEN PARKING STRUCTURES

FP	 ILHR 62.26 Number, location and type of pedestrian exits. (1) NUMBER
OF EXITS, Every open parking structure and every floor level thereof shall
have at least 2 exits.

(2) DISTANCE TO EXITS. Additional exits shall be provided so that no
part of the open parking structure will be more than 200 feet distant to
the exit discharge grade or to a stair enclosure if the walls separating the
stair from the open parking structure are of at least noncombustible one-
hour (NC-1) rating or better and the enclosure is continuous to an
outside exit.

Note. In all cases, required exit stairs are required to be enclosed (see s. ILHR 62.27). If the
designer elects to increase the exit distance by measuring to the stair enclosure, the enclosure
must have at least a noncombustible one-hour (NC-1) rating.

(3) LOCATION OF EXITS. Exits in all open parking structures shall be
placed as far apart as practicable and so located that if any exit is
blocked, some other exit will still be available from every part of the
structure.

(4) TYPE OF EXITS. At least one-half of the exits required by this sec-
tion shall be standard exits to grade, stairways or horizontal exits as
specified in ss. ILHR 51. 15, 51.16 and 51.19, respectively. The other exits
may be non-parking access ramps with a maximum slope of 1:8.

History: Cr. Register, December, I977, No. 264, eff. 1-1-78: am. (4), Register, December,
1978, No. 276, eff. 1-1-79: am. (4), Register, January, 1980, No. 289, eff. 2.1-80.

ILHR 62.27 Stairway enclosures, Stair enclosures of NC-0 hour rating,
or better, shall be provided for all required exit stairways, unless other-
wise required to be rated.

Note; It is the intent of s. ILHR 62.27 to require all required exit stairs to be enclosed. if the
designer elects to measure the exit distance to the stair enclosure, the enclosure must be then
rated. (See s. ILHR 62.26 (2).)

History, Cr. Register, December, 1977, No. 264, eff. 1-1-78.
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MEANS OF EGRESS
Ch. ILHR 62

TENTS

ILHR 62,47 Exits. (1) NUMBER OF EXITS. (a) Every tent occupied by FP
the public shall have at least 2 standard exits located at or near opposite
ends of the structure,

(b) In tents used for assembly purposes, exits shall be provided on 3
sides if the capacity exceeds 600 persons and on 4 sides where the capac-
ity exceeds 1,000 persons.

(2) EXIT DISTANCE. Exits shall be uniformly distributed but in no case
shall the line of travel to an exit be greater than 150 feet.

(3) EXIT WIDTH. The total width of exits from a tent used for assembly
purposes shall be not less than 44 inches per 100 persons. Exit openings
shall comply in all respects with with the requirements of ss, ILHR 51.15
and 55.10 of this code.

History: Cr. Register, January, 1980, No. 289, eH. 2-1-80.
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MEANS OF EGRESS
Ch. ILHR 62

ASSEMBLY SEATING

ILHR 62.75 Means of egress. (1) TYPE of Exim (a) Except as provided FP
in par. (b), all required exits from any part of a seating facility shall be
doorways, stairways or ramps conforming to the requirements specified
in as. ILHR 55.08 through 55.10.

(b) Doorways, stairways and ramps are not required for assembly
seating facilities when aisles are not required.

(2) NumBER of EXITS. (a) Outdoor seating. Every outdoor seating facil-
ity, and every balcony or tier considered separately, shall be provided
with at least 2 exits located as remote from each other as practicable and
leading directly to the outside at grade. If the capacity of any such faell-
ity, balcony or tier exceeds 1,000 persons, there shall be at least 3 exits
and where the capacity exceeds 4,000 persons, there shall be at least 4
exits.

(b) Indoor seating. The number of exits for every indoor seating facility
shall comply with the requirements as specified in s. ILHR 55.07.

(3) DISTANCE TO EXITS. Exits shall be distributed uniformly to pre-
vent congestion and shall be so located that the line of travel to an exit or
to a street, alley or open court is not greater than 150 feet.

(4) AGGREGATE WIDTH OF EXITS. (a) Outdoor seating. The total clear
width of exits from any outdoor seating facility shall be not less than 22
inches for each 500 persons, or fraction thereof.

(b) Indoor seating. The total clear width of exits off of any indoor seat-
ing facility shall be not less than 22 inches per 100 persons, or fraction
thereof.

(5) EXIT LIGHTS AND SIGNS. Exit lights and signs shall comply with the
requirements as specified in s. ILHR 55.11.

(6) AISLES REQUIRED. (a) Except as provided in par. (b), aisles shall be
required in all seating facilities.

(b) Aisles may be omitted provided all of the following conditions ex-
ist.

1. Seats are without backrests;

2. The rise between rows does not exceed 12 inches;

3. The number of rows does not exceed 20 for outdoor seating facilities
or 16 for indoor seating facilities;

4. The row spacing does not exceed 28 inches; and

5. The first seatboard is not more than 20 inches above the ground or
floor.
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(7) AISLE WIDTH. Aisles having seats on both sides shall be not less
than 42 inches in width and aisles having seats on one side only shall be
not less than 36 inches wide.

(8) AISLE LOCATION. (a) Outdoor sealing. For seating not within a
building, the number of seats between any seat and an aisle shall not be
greater than 20 when the seats are without backrests and 11 when the
seats have backrests.

(b) Indoor sealing. Except as provided in par. (c), the number of seats
between any seat and an aisle for seating within a building, shall not be
greater than 9 when the seats are without backrests and 6 when the seats
have backrests.

(c) Continental seating. The number of seats between any seat and an
aisle may be increased to 49 where:

1. A minimum unobstructed passage of 22 inches is provided between
rows of unoccupied seats; and

2. The unobstructed passage between rows leads to a side aisle on each
end of the rows where exit doors are located at no more than 20 foot
intervals leading to an exit corridor or exit court.

(9) CROSS AISLES. Where provided, aisles parallel to the seat rows shall
be not less than 48 inches in width.

(10) UNOBSTRUCTED MEANS OF EGRESS. No aisle, stair, door or other
way of ingress or egress shall be obstructed in any manner while the seat-
ing facility is occupied by the public.

History: Cr. Register, December, 1961, No. 312, off. 1-1-82.

ILUR 62.76 Seating, (1) SEATING ARRANGEMENTS. A minimum 12-inch
spacing shall be provided between the back of each seat and the front of
the seat immediately behind it. The seating arrangement shall comply
with the spacing requirements specified in Table 62.76. Where the same
level is used for both seats and footrests, the width of this level shall be
not less than 26 inches.

TABLE 62.76

ROW SPACING REQUIREMENTS

Type of Seating	 Minimum Back-to-Back Spaeingl
(Inches)

Seats without backrests	 22
Seats with backrests 	 30
Chair seating	 32

1 All measurements are taken between plumb lines.

(2) FOOTRESTS. Where the same level is not used for both seatboard
and footboard, independent footrests shall be provided.

(3) SEATBOARDS AND FOOTBOARDS. (a) Seatboards and footboards
(footrests) shall have a minimum width of 9 inches.
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(b) All seatboards and footboards shall be fastened in place in such a
manner that they cannot be accidently displaced.

(4) SEAT OCCUPANT WIDTH. The seating capacity shall be established
by allowing one sitting or seat to each 18 inches of length.

(5) RISE BETWEEN nowS. The maximum rise between seat rows shall
not exceed 16 inches unless the horizontal row spacing is 40 inches or
more.

(6) STEPS. Where the rise between rows exceeds 12 inches, intermedi-
ate steps shall be provided the full width of the aisles. Such steps shall
have a uniform rise of not more than 8 inches and a tread of not less than
10 inches in width, In no case shall the angle of seating exceed 46 degrees.

(7) OPENINGS. The design of the seatboards and footboards shall be
such that a sphere with a diameter larger than 9 inches will not pass from
the seating area to the area beneath the seating where seatboards are
more than b rows above the ground or floor. '

History: Cr. Register, December, 1981, No. 312, eff. 1-1-81
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MEANS OF EGRESS
Ch. ILHR 62

GREENHOUSES

ILHR 62.95 Exits. (1) NUMBER OF EXITS. (a) Except as provided in par.
(b), every greenhouse shall have at least 2 exits.

(b) Greenhouses with 3,000 or less square feet gross floor area may
have one exit.

(2) EXIT DISTRIBUTION. (a) Exitsshall be distributed or located so that
no part of any greenhouse will be more than 150 feet distant from an exit.

(b) Where an approved automatic fire sprinkler system is provided
throughout the greenhouse, the exit distance may be increased to 300
feet.

(3) TYPE ox ExITs. (a) In production greenhouses, at least one-half of
the exits required by this section shall be standard exit doors to grade.
The other exits may be sliding doors.

(b) In mercantile or teaching greenhouses, the required exits shall be
standard exits to grade as specified in s, ILHR 51.15.

History: Cr. Register, December, 1983, No. 336, eff. 1-1-84; emerg. am. (2) (b), eff. 9.6-86;
am. (2) (b), Register, November, 1986, No. 371, eff. 12.1-86.
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MEANS OF EGRESS
Ch. ILHR 62

PEDESTRIAN ACCESS STRUCTURES

FP ILHR 62.99 Exiting. (1) NUMBER of EXITS. (a) Except as provided in
sub. (3), every pedestrian access structure, and every level, other than
the open space below the structure, shall be provided with at least one
exit.

(2) TYPE OF EXITS. (a) Except as provided in par. (b), the exit specified
in sub. (1) from the pedestrian access structure shall be an exit door to
grade, a stairway to grade constructed as specified in s. ILHR 51,16, or a
fire escape to grade constructed as specified in s. ILHR 51.20.

(b)1.Open stairways or fire escapes may not be used as an exit for any
level more than 55 feet above grade.

2, Type "A" fire escapes may terminate on a platform at least 3 feet
long, located not more than 10 feet above grade.

(3) EXCEPTIONS. The exit specified in sub. (1) from the pedestrian
access structure may be omitted providing:

(a) The doors connecting the structure and the building are equipped
with exit hardware such that a person can pass from the structure into
the building; or

(b) The doors connecting the structure and the building are equipped
with hardware that requires a key to pass from the building onto the
structure, and that key will also open the door allowing passage from the
structure back into the building,

(4) EXIT DISTANCE. (a) Except as provided in par. (b), exits shall be
distributed or located so that no part of the pedestrian access structure
will be more than 200 feet distance from an exit,

(b) Where approved automatic fire sprinklers are provided throughout
the pedestrian access structure, an increase in exit distance to 300 feet
will be permitted.

History: Cr. Register, August, 1985, No. 356, eff. 1-1-86.
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A14.143 Tents and air supported strutures. The following is a reprint of
ch. ILHR 62, Subeh. III - Tents:

Subchapter III—Tents

ILHR 62.42 Scope. The requirements of this part shall apply to all
tents, except those used exclusively for construction purposes.

History: Cr. Register, January, 1980, No. 289, eff. 2.1.50.

ILHR 62.43 Area limitation and setbacks. (1) AREA of GROUND COV-
ERED. No tent shall be erected to cover more than 75% of the premises on
which it is located.

(2) SETBACK TO PROPERTY LINE AND OTHER STRUCTURES. (a) Tents
used for assembly purposes which cover 1500 square feet or more of
ground area shall be located at least 20 feet from any other structure or
adjoining property lines.

(b) Concession and other tents not used for assembly purposes need
not be separated from each other and may be located less than 20 feet
from other structures.

(3) SETBACK FOR EXITING. Stake lines of adjacent tents used for assem-
bly purposes shall be sufficient distance from each other to provide an
emergency exit passageway not less than 6 feet in width between stake
lines. Proper protection shall be provided along such stake lines to elimi-
nate tripping hazards.

History; Cr. Register, January, 1980, No. 289, eff. 2-1-80.

ILHR 62.44 Structural requirements. (1) MATERIAL SIZE AND
STRENGTH, Poles and other members supporting tents shall be of suffi-
cient size and strength to support the structure safely without exceeding
the stresses specified in ch. ILHR 53 of this code.

(2) WIND LOAM. (a) All tents shall be adequately guyed, supported and
braced to withstand a wind pressure or suction of not less than 10 pounds
per square foot.

(b) The poles, guys, stakes, fastenings and similar devices shall be of
sufficient strength and so attached as to resist a wind pressure of at least
20 pounds per square foot of projected area of the tent.

History ,. Cr. Register, January, 1980, No. 289, eff. 2-1-80.

ILHR 62.45 Flame resistance. All tents used for assembly purposes or in
which animals are stabled and all other tents used by the public in places
of outdoor assembly shall be effectively flameproofed. The owner shall
furnish a certificate or a test report by a recognized testing engineer or
laboratory as evidence that such tents have the required flame resist-
ance.

History: Cr. Register, January, 1980, No. 289, eff. 2-1-80.

ILHR 62.46 )lire hazards, (1) CLEARING OF GROUND. The ground en- RP
closed by an tent used in connection with a place of outdoor assembly
and for a distance of not less than 10 feet outside such structure on all
sides shall be cleared of all flammable material or vegetation which will
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transmit fire. The premises shall be kept free from such flammable mate-
rial during the period the premises are used by the public.

(2) COMBUSTIBLE MATERIAL FOR CARE OF ANIMALS. No.hay, straw,
shavings or similar combustible materials other than that necessary for
the current feeding and care of animals shall be permitted within any
tents used for public assembly except that sawdust and shavings may be
used if kept damp.

(3) No SMOKING. No smoking or unapproved open flame of any kind
shall be permitted in any tent while occupied by the public. "No Smok-
ing" signs shall be conspicuously posted in all tents open to the public.

(4) SAFETY FILM. Tents shall not be used for motion picture perform-
ances unless safety film is used.

History. Cr. Register, January, 1980, No. 289, eff. 2-1-80.

FP	 ILHR 62.47 Exits, (1) NUMBER OF EXITS. (a) Every tent occupied by
the public shall have at least 2 standard exits located at or near opposite
ends of the structure.

(b) In tents used for assembly purposes, exits shall be provided on 3
sides if the capacity exceeds 600 persons and on 4 sides where the capac-
ity exceeds 1,000 persons.

(2) EXIT DISTANCE. Exits shall be uniformly distributed but in no case
shall the line of travel to an exit be greater than 150 feet.

(3) EXIT WIDTH. The total width of exits from a tent used for assembly
purposes shall be not less than 44 inches per 100 persons. Exit openings
shall comply in all respects with with the requirements of ss, ILHR 51.15
and 5510 of this code.

History: Cr. Register, January, 1980, No. 289, eff. 2-1-80.

ILHR 62.48 Toilet facilities. Separate toilet facilities, in conjunction
with all tents used as places of outdoor assembly, shall be provided in
accordance with s. ILHR 55.32. Toilet rooms and equipment shall com-
ply with the requirements of ss. ILHR 52.50-52.64 of this code or as ap-
proved by the department.

History: Cr. Register, January, 1980, No. 289, eff. 2.1-80,

FP ILHR 62.49 Electrical installations. (1) GENERAL. Electrical systems in
all tents used as places of outdoor assembly shall be installed in accord-
ance with the requirements of the Wisconsin state electrical code, vol-
ume 2, ch. ILHR 16. All such systems shall be maintained and operated
in a safe and workmanlike manner.

(2) PROTECTION AND ISOLATION. The electrical system and equipment
shall be isolated from the public by proper elevation and guarding. All
electrical fuses and switches shall be installed in approved enclosures.
Cables laid on the ground or in areas traversed by the public shall be
placed in trenches or protected by approved covers.

1lklory: Cr. Register, January, 1980, No. 289, eff, 2-1-80.

FP	 ILHR 62.50 *Fire extinguishers. (1) GENERAL, Portable fire extinguish-
ers shall be installed as specified in Table 62.50.

'See Appendix A for further explanatory material.
Register, April, 1989, No. 400



INDUSTRY, LABOR, AND HUMAN RELATIONS	 211
Appendix

TABLE 62.50

Area to be
Basic Minimum Maximum Travel Distance Protected per

Extinguisher Rating to Extinguisher (feet) Extinguisher (sq. ft.)

lA 75 3,000
2A 75 6,000
3A 75 9,000
4A or larger 75 11,250

(2) LOCATION. (a) Extinguishers shall be conspicuously located where
they will be readily accessible and immediately available in the event of
fire.

(b) Extinguisters shall not be obstructed or obscured from view.

(3) MAINTENANCE. Portable fire extinguishers shall be maintained as
specified in s. ILHR 51,22.

History: Cr, Register, January, 1980, No. 289, eff. 2-1-80; r, and reer., Register, December,
1981, No. 312, elf. 1-1.82.

ILHR 62.51 Illumination; exit lights and signs. (1) LIGHTING OF EXITS. FP
All exits, aisles and passageways leading to exits in tents used as places of
outdoor assembly shall be kept adequately lighted at all times when the
structure is occupied by the public. Artificial illumination having an in-
tensity of not less than 2.5 footcandles. at the floor line shall he provided
when natural light is inadequate,

(2) ILLUMINATED EXIT SIGNS, Exit lights and signs complying with the
requirements of s. ILHR 55.11 shall be provided in all tents used as
places of outdoor assembly where more than 100 persons can be accom-
modated.

History. Cr, Register, .January, 1980, No. 289, eff. 2-1-80.
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A 14.159 Lumber yard - fire extinguishing equipment.

A14.161 Woodworking plants - Fire protection. The following is a partial
reprint of NFPA Standard 10:

1-4 Classification and ratings of fire extinguishers.

1-4.1 Portable fire extinguishers are classified for use on certain classes of fires and rated for
relative extinguishing effectiveness at a temperature of plus 70'F by testing laboratories.
This is based upon the preceding classification of fires and the fire-extinguishment poten-
tials as determined by fire tests.

IA.2 The classification and rating system described in this standard is that used by Under-
writers La àoraturies, Inc., and Underwriters Laboratories of Canada and is based on extin-
guishing preplanned fires of determined size and description as follows:

'lass A Rating— Wood and excelsior.

Class B Rating- Two-inch depth n-heptane fires in square pans.

Class C Rating— No fire test. Agent must be a nonconductor of electricity.

Class D Rating — Special tests on specif;c combustible metal fires.

1-5 CUSSIFICATION OF FAURDS.

1-5.1 Light (low) hazard. Locations where the total amount of Class A combustible materi-
als, including furnishings, decorations and contents, is of minor quantity. These may in-
clude buildings or. oorns occupied as offices, classrooms, churches, assembly halls, etc. This
classification anticipates that the majority of contents items are either noncombustible or
so arranged that a fire is not likely to spread rapidly. Small amounts of Class B flammables
used for duplicating machines, art departments, eta, are included provided that they are
kept in closed containers and safely stored.

1-52 Ordinary (moderate) hazard. Locations where the total amount of Class A combus-
tibles and Gass B flantmables are present in greater amounts than expected under light
(low) hazard occupancies. These occupancies could consist of offices, classrooms, mercantile
shops and allied storage, light manufacturing, research operations, auto showrooms, park-
ing garages, workshop or support service areas of light (love) hazard occupancies and ware-
houses containing Class I or Class II commodities m defined by NFPA 231, Standard for
Indoor General Storage.

1-5.3 Extra (high) hazard. Locations where the total amount of Class A combustibles and
Class B flammables are present, in storage, production use and/or finished product over and
above those expected and classed as ordinary (moderate) hazards. These occupancies could
consist of woodworking, vehicle repair, aircraft and boat servicing, individual product dis-
playshowrooms, producE convention center displays, storage and manufacturing processes
such as painting, dipping, coating, including flammable liquid handling. Also Included i9
warehousing of, or in-process storage of other than Class I and Class fI commodities,

3 .2 FIRE EXTINGUISHER SIZE AND PLACEMENT FOR CLASS A HAZARDS,

3-2.1 Minimal sizes of fire extinguishers for the listed grades of hazards shall be provided on
the basis of Table 3-2.1 except as modified b y 3-2.3. Extinguishers shall be located so that
the maximum travel distances shall not exceed these specified in Table 3-2.1, except as
modified by 3.2.3.

3 .2,1,1 Certain smaller extinguishers which are charged with multipurpose dry chemical or
Halon 1211 are rated on Class R and Class C fires, but have insufficient effectiveness to earn 	 !
the minimum 1-A rating even though they have value in extinguishing smaller Class A fires.
They shall not be used to meet the requirements of 3-2.1.

3-2.2 Up to one-half of the complement of extinguishers as specified in Table 3 . 2.1 may be
replaced by uniformly spaced I'b inch hose stations for use by the occupants of the building.
When hose stations are so provided they shall conform to NFPA 14, Installation of Stand-
pipe and Hose Systems. The location of hose stations and the placement of fire extinguish-
ers shall be in such a manner that the hose stations do not replace more than every other
extinguisher.
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3-2.3 !There t he floor area of a building is less than that specified in Table 3-2.1, at least one
extinguisher of the minimum size recommended shall be provided.

3-2.4 The protection requirements may he fulfilled with extinguishers of higher rating pro-
vided the travel distance to such larger extinguishers shall not exceed 75 feet.

Table 3.2.1

Light Ordinary Extrz
(Low) (Moderate) (High)
Hazard hazard Hazard

Occupancy Occupancy Occupancy_
Minimum rated single

extinguisher 2-A 2-A 4-A
Maximum floor area per unit

of A 3,000 sq.ft. 1,500 sq,It. 1,0+70 sq.ft.
Maximum floor area for

extinguisher 11,250 sq. ft. 11,250 sq. It. 11,250	 q. ft.
Maximum travel distance to

extinguisher 76 ft. 75 ft. 76 ft.

*Two 2'A gai stater type extingutshers can be used to fulfill the requirements of one 4•A rated
extinguisher.
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A14.174 Welding or cutting, calcium carbide and acetylene generators.
The following is a reprint of Subpart Q of 29CFR1910:

§ 1910.245 Effective dates.
(a) The provisions of this Subpart P

shall become effective on August 27,
1971, except as provided in the remain-
Ing paragraphs of this section.

(b) The following provisions shall
become effective on February 15, 1972:

$ 19t0.243 (a)(1), (a)(2), (a)(3). (b)(1), (c)(1),
(c)(2), (c)(3), (d)(1), (d)(2), and (e).

(c) Notwithstanding anything in
paragraph (a), (b), or (d) of this sec-
tion, any provision in any other sec-
tion of this subpart which contains in
Itself a specific effective date or time
limitation shall become effective on
such dateor shall apply in accordance
with such limitation.

(d) Notwithstanding anything in
paragraph (a) of this section, if any
standard in 41 CPR Part 50-204, other
than a national consensus standard in-
corporated by reference in § 50-204.2
(a)(1), is or becomes applicable at any
time to any employment and place of
employment, by virtue of the Walsh-
Healey Public Contracts Act, or the
Service Contract Act of 1965, or the
National Foundation on Arts and Hu-
manttles Act of 1965, any correspond-
ing established Federal standard in
this Subpart P which is derived from
41 CFR Part 50--204 shall also become
effective, and shall be applicable to
such employment and place of em-
ployment, on the same date.

§1910.246 Sources of standards.

sec. Source

1910.241[11)—.—_._._ ANSI Af0.3 (1970). Safely xegVre-
ment9 for Erplasi;e Actuated Vas-
ter" Togs_

191o.241(b)..,._..__..__ NISI B7.1-1970, Safety Code for
the Use, Care, and Protecf*n of
Abrasnre Wheets.

1910.241(cJ .... ............... ANSI 871.1-1%8, Safety Spedfice-
tons for Parer Lann Maness.

1910.2410_ .. 	 .......... ANSI B30.1-1941 Safety Cods for
Jacks.

1910 242...	 _,..	 ............. 41 CPx 50-204.4 and 50-204.8.
1910.243(a) .................... ANSI	 01.1-1954	 (x1981),	 Safety

Code fa Woodxor" Macdrnes.
1910.243(b)-.,.	 ...., ..... . ANSI 1319.1-1938, Compressed A'v

Mac)tnery and Egvpment.
19W.243(c)----.- ANSI	 07.1-1970, Safety Code for

the Use, Care, and Protecrnn of
Atm:r,e Wheels.

1910243{d] ................... AN& A10.3-1970, Ezpas,'ve Acto-
aced Fas!er rg ToO3.

1910.243{e) .. ... ..... ..... _._ AN51 871-1968, Safety Spedfca-
tons iv Pager Lann Mafers.

	

sec.	 source

	

1910244(a).- 	 ANSI 870.1-1943, (111952), Safety
Code fa Jacks.

1910244(b)------- ANSI Z9.4-1968, Venb?afon and
Safe Practices of AbrasRre Blast-
ing operators

1910,247 Standards organizations.
Specific standards of the following

organization have been referenced in
this subpart. Copies of the referenced
materials may be obtained from the is-
suing organization.
American National Standards Institute,

1430 Broadway, New York, N.Y. 10018,

Subpart G—Welding, Cutting, and
Brazing

?11910.251 Definitions.
As used in this subpart:
(a) "Welder" and "welding operator"

mean any operator of electric or gas
welding and cutting equipment,

(b) "Approved" means listed or ap-
proved by a nationally recognized test-
ing laboratory, such as Factory
Mutual Engineering Corp., or Under-
writers' Laboratories, Inc.

(c) All other welding terms are used
in accordance with American Welding
Society—Terms and Definitions—A3.0-
1969.

9 1910.252 Welding, cutting, and brazing.
(a) Installation and operation of

oxygen-fuel gas systems for welding
and tufting—(1) General require-
ments. (1) Flammable mixture. Mix-
tures of fuel gases and air or oxygen
may be explosive and shall be guarded
against. No device or attachment fa.
cilitating or permitting mixtures of air
or oxygen with flammable gases prior
to consumption, except at the burner
or In a standard torch, shall be al-
lowed unless approved for the pur-
pose.

(it) Maximum pressure. Under no
condition shall acetylene be generated,
piped (except in approved cylinder
manifolds) or utilized at a pressure in
excess of 16 p.s.i. gage pressure of 30
p.s.i. absolute pressure. (The 30 p.s.i.
absolute pressure limit Is intended to
prevent unsafe use of acetylene in
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pressurized chambers such as caissons,
underground excavations or tunnel
construction.) This requirement is not
intended to apply to storage of acety-
lene dissolved in a suitable solvent In
cylinders manufactured and main-
tained according to U.S. Department
of Transportation requirements, or to
acetylene for chemical use. The use of
liquid acetylene shall be prohibited.

(iii) Apparatus. Only approved appa-
ratus such as torches, regulators or
pressure-reducing valves, acetylene
generators, and manifolds shall be
used.

(iv) Personnel. Workmen in charge
of the oxygen or fuel-gas supply equip-
ment, including generators, and
oxygen or fuel- gas distribution piping
systems shall be Instructed and judged
competent by their employers for this
Important work before being left in
charge. Rules and instructions cover-
ing the operation and maintenance of
oxygen or fuel-gas supply equipment
including generators, and oxygen or
fuel-gasdistribution piping systems
shall be readily. available.

(2) Cylinders and containers-0) Ap-
proval and marking. (a) All portable
cylinders used for the storage and
shipment of compressed gases shall be
constructed and maintained in accord-
ance with the regulations of the U.S.
Department of Transportation, 49
CFR Parts 171-179.

(b) Compressed gas cylinders shall
be legibly marked, for the purpose of
Identifying the gas content, with
either the chemical or the trade name
of the gas. Such marking shall be by
means of stenciling, stamping, or la-
beling, and shall not be readily remov-
able. Whenever practical, the marking
shall be located on the shoulder of the
cylinder. This method conforms to the
American National Standard Method
for Marking Portable Compressed Gas
Containers to Identify the Material
Contained, ANSI 248.1-1954.

(c) Compressed gas cylinders shall
be equipped with connections comply-
ing with the American National Stand-
ard Compressed Gas Cylinder Valve
Outlet and Inlet Connections, ANSI
B57.1 -1966.

(d) All cylinders with a water weight
capacity of over 30 pounds shall be
equipped with means of connecting a

valve protection cap or with a coilar or
recess to protect the valve.

(11) Storage of cylinders—general. (a)
Cylinders shall be kept away from ra-
diators and other sources of heat.

(b) Inside of buildings, cylinders
shall be stored in a well-protected,
well-ventilated, dry location, at least
20 feet from highly combustible mate-
rials such as oil or excelsior. Cylinders
should be stored in definitely assigned
places away from elevators, stairs, or
gangways. Assigned stora ge spaces
shall be located where cylinders will
not be knocked over or dama ged by
passing or falling objects, or subject to
tampering by unauthorized persons.
Cylinders shall not be kept In unventi-
lated enclosures such as lockers and
cupboards.

(c) Empty cylinders shall have their
valves closed.

(d) Valve protection caps, where cyl-
inder is designed to accept a cap, shall
always be In place, hand-Light, except
when cylinders are in use or connected
for use.

(lit) Fuel-gas cylinder storage. Inside
a building, cylinders, except those in
actual use or attached ready for use,
shall be limited to a total gas capacity
of 2,000 cubic feet or 300 pounds of liq-
uefied petroleum gas.

(a) For storage In excess of 2,000
cubic feet total gas capacity of cylin-
ders or 300 pounds of liquefied petro-
leum gas, a separate room or compart-
ment conforming to the requirements
specified In paragraphs (6) (vi)(a) (8)
and (9) of this paragraph shall be pro-
vided, or cylinders shall be kept out-
side or In a special building. Special
buildings, rooms or compartments
shall have no open flame for heating
or lighting and shalt be well ventilat-
ed. They may also be used for storage
of calcium carbide in quantities not to
exceed 600 pounds, when contained In
metal containers complying with para-
graphs (a)(7)(1) (a) and (b) of this
paragraph.

(b) Acetylene cylinders shall be
stored valve end up.

(tv) Oxygen storage. (a) Oxygen cyl-
inders shall not be stored near highly
combustible material, especially oil
and grease; or near reserve stocks of
carbide and acetylene or other fuel-gas
cylinders, or near any other substance
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likely to cause or accelerate fire; or in
an acetylene generator compartment.

(b) Oxygen cylinders stored in out-
side generator houses shall be separat-
ed from the generator or carbide stor-
age rooms by a noncombustible parti-
tion having a fire-resistance rating of
at least 1 hour. This partition shall be
without openings and shall be gas-
tight.

(c) Oxygen cylinders in storage shall
be separated from fuel-gas cylinders or
combustible materials (especially Oil or
grease), a minimum distance of 20 feet
or by a noncombustible barrier at least
5 feet high having a fire-resistance
rating of at least one-half hour.

(d) Where a liquid oxygen system is
to be-used to supply gaseous oxygen
for welding or cuttin g and the system
has a storage capacity of more than
13,000 cubic feet of oxygen (measured
at 14.7 p.s.i.a. and 70° F.), connected in
service or ready for service, or more
than 25,000 cubic feet of oxygen
(measured at 14.7 p.s.€.a. and 70° F.),
Including unconnected reserves on
hand at the site, it shall comply with
the provisions of the Standard for
Bulk Oxygen Systems at Consumer
Sites, NFPA No. 656-1965.

(v) Operating procedures. (a) Cylin-
ders, cylinder valves, couplings, regula-
tors, hose, and apparatus shall be kept
free from oily or greasy substances.
Oxygen cylinders or apparatus shall
not be handled with oily hands or
gloves. A jet of oxygen must never be
permitted to strike an oily surface,
greasy clothes, or enter a fuel oil or
other storage tank.

(b) (1) When transporting cylinders
by a crane or derrick, a cradle, boat, or
suitable platform shall be used. Slings
or electric magnets shall not be used
for this purpose. Valve-protection
caps, where cylinder is designed to
accept a cap, shall always be in place,

(2) Cylinders shall not be dro pped or
struck or permitted to strike each
other violently.

(3) Valve-protection caps shall not
be used for lifting c ylinders from one
vertical position to another. Bars shall
not be used under valves or valve-pro-
tection caps to pry cylinders loose
when frozen to the ground or other-
wise fixed; the use of warm (not boil-
ing) water is recommended. Valve-pro-

tection caps are desi gned to protect
cylinder valves from damage,

(4) Unless cylinders are secured on a
special truck, re gulators shall be re-
moved and valve-protection caps, when
provided for, shall be put In place
before cylinders are moved.

(5) Cylinders not having fixed hand
wheels shall have keys, handles, or
nonadjustable wrenches on valve
stems while these cylinders are in serv-
ice. In multiple cylinder installations
only one key or handle is required for
each manifold.

(6) Cylinder valves shall be closed
before moving cylinders.

(7) Cylinder valves shall be closed
when work is finished.

(8) Valves of empty cylinders shall
be closed.

(9) Cylinders shall be kept far
enough away from the actual welding
or cutting operation so that sparks,
hot slag, or flame will not reach them,
or fire-resistant shields shall be pro-
vided.

(10) Cylinders shall not be placed
where they might become part of an
electric circuit. Contacts with third
rails, trolley wires, etc., shall be avoid-
ed. Cylinders shall be kept away from
radiators, piping systems, layout
tables, etc., that may be used for
grounding electric circuits such as for
are welding machines. Any practice
such as the tapping of an electrode
against a cylinder to strike an are shall
be prohibited.

(11) Cylinders shall never be used as
rollers or supports, whether full or
empty.

(12) The numbers and markings
stamped into cylinders shall not be
tampered with.

(13) No person, other than the gas
supplier, shall attempt to mix gases in
a cylinder. No one, except the owner
of the cylinder or person authorized
by him, shall refill a cylinder.

(14) No one shall tamper with safety
devices in cylinders or valves.

(15) Cylinders shall not be dropped
or otherwise roughly handled.

(16) Unless connected to a manifold,
oxygen from a cylinder shall not be
used without first attaching an oxygen
regulator to the cylinder valve. Before
connecting the regulator to the cylin-
der valve, the valve shall be opened
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slightly for an instant and then closed.
Always stand to one side of the outlet
when opening the cylinder valve.

(17) A hammer or wrench shall not
be used to open cylinder valves, If
valves cannot be opened by hand, the
supplier shall be notified.

(18) (f) Cylinder valves shall not be
tampered with nor should any attempt
be made to repair them. If trouble is
experienced, the supplier should be
sent a report promptly indicating the
character of the trouble and the cylin-
der's serial number. Supplier's Instruc-
tions as to its disposition shall be fol-
lowed.

(10 Complete removal of the stem
from a diaphragm-type cylinder valve
shall be avoided.

(c) (1) Fuel-gas cylinders shall be
placed with valve end up whenever
they are in use. Liquefied gases shall
be stored and shipped with the valve
end up.

(2) Cylinders shall be handled care-
fully, Rough handling, knocks, or falls
are liable to damage the cylinder,
valve or safety devices and cause leak-
age.

(3) Before connecting a regulator to
a cylinder valve, the valve shall be
opened sli ghtly and closed Immediate-
ly. The valve shall be opened while
standing to one side of the outlet;
never in front of it. Never crack a fuel-
gas cylinder valve near other welding
work or near sparks, flame, or other
possible sources of Ignition.

(4) Before a regulator Is removed
from a cylinder valve, the cylinder
valve shall be closed and the gas re-
leased from the regulator,

(5) Nothing shall be placed on top of
an acetylene cylinder when In use
which may damage the safety device
or interfere with the quick closing of
the valve.

(6) If cylinders are found to have
leaky valves or fittings which cannot
be stopped by closing of the valve, the
cylinders shall be taken outdoors away
from sources of ignition and slowly
emptied.

(7) A warning should be placed near
cylinders having leaking fuse plugs or
other leaking safety devices not to ap-
proach them with a li ghted cigarette
or other source of ignition. Such cylin.
ders should be plainly tagged; the sup-

plier should be promptly notified and
his instructions followed as to their
return.

(8) Safety devices shall not be tam-
pered with.

(9) Fuel-gas shall never be used from
cylinders throu g h torches or other de-
vices equipped with shutoff valves
without reducing the pressure
through a suitable re gulator attached
to the cylinder valve or manifold.

(10) The cylinder valve shall always
be opened slowly.

(11) An acetylene cylinder valve
shall not be opened more than one
and one-half turns of the spindle, and
preferably no more than three-fourths
of a turn.

(12) Where a special wrench is re-
quired It shall be left in position on
the stem of the valve while the cylln-
der Is in use so that the fuel-gas flow
can be quickly turned off in case of
emergency. In the case of manifolded
or coupled cylinders at least one such
wrench shall always be available for
Immediate use.

(3) Manifolding of cylinders—(U
Fuel-gas manifolds. (a) Manifolds
shall be approved either separately for
each component part or as an assem-
bled unit.

(b) Except as provided in paragraph
(a)E3)(i)(e) of this section fuel-gas cyl-
inders connected to one manifold
Inside a building shall be limited to a
total capacity not exceeding 300
pounds of liquefied petroleum gas or
3,000 cubic feet of other fuel- gas. More
than one such manifold with connect-
ed cylinders may be located in the
same room provided the manifolds are
at least 50 feet apart or separated by a
noncombustible barrier at least 5 feet
high having a fire-resistance rating of
at least one-half hour.

(c) Fuel-gas cylinders connected to
one manifold having an aggre gate ca-
pacity exceeding 300 pounds of lique-
fied petroleum gas or 3,000 cubic feet
of other fuel-gas shall be located out-
doors, or in a separate building or
room constructed In accordance with
paragraphs (a)(6)(vi)(a) (8) and (9) of
this section.

(d) Separate manifold buildings or
rooms may also be used for the stor-
age of drums of calcium carbide and
cylinders containing fuel gases as pro-

Register, April, 1989, No. 400



218	 WISCONSIN ADMINISTRATIVE CODE
Appendix

vided in paragraph (a)(2)(iii) of this
section. Such buildings or rooms shall
have no open flames for heating or
li ghting and shall be well-ventilated.

(e) High-pressure fuel-gas manifolds
shall be provided with approved pres-
sure regulating devices.

(it) High-pressure oxygen manifolds
(for use with cylinders having a De-
parlment of Transportation service
Pressure above 200 p.s.i.g.). (a) Mani-
folds shall be approved either sepa-
rately for each component part or as
an assembled unit.

(b) Oxygen manifolds shall not be lo-
cated in an acetylene generator room.
Oxygen manifolds shall be separated
from fuel-gas cylinders or combustible
materials (especially oil or grease), a
minimum distance of 20 feet or by a
noncombustible barrier at least 5 feet
high having a fire-resistance rating of
at Ieast one-half hour.

(c) Except as provided in subdivision
(d) of this subdivision oxygen cylin-
ders connected to one manifold shall
be limited to a total gas capacity of
6,000 cubic feet. More than one such
manifold with connected cylinders
may be located in the same room pro-
vided the manifolds are at least 50 feet
apart or separated by a noncombusti-
ble barrier at least 5 feet high having
a fire-resistance rating of at least one-
half hour.

(d) An oxygen manifold, to which
cylinders having an aggregate capacity
of more than 6,000 cubic feet of
oxygen are connected, should be locat-
ed outdoors or in a separate noncom-
bustible building. Such a manifold, if
located inside a building having other
occupancy, shall be located in a sepa-
rate room of noncombustible construc-
tion having a fire-resistance rating of
at least one-half hour or in an area
with no combustible material within
20 feet of the manifold.

(e) An oxygen manifold or oxygen
bulk supply system which has storage
capacity of more than 13,000 cubic
feet of oxygen (measured at 14.7
p,s.l.a. and 70` F.), connected in service
or ready for service, or more than
25,000 ruble feet of oxygen (measured
at I4.7 p.s,i.a. and 70' R.), including
unconnected reserves on hand at the
site, shall comply with the provisions
of the Standard for Bulk Oxygen Sys-

terns at Consumer Sites, NF`PA No,
566-1965.

O High-pressure oxygen manifolds
shall be provided with approved pres-
sure-regulating devices.

(ill) Low-pressure oxygen manifolds
(for use with cylinders having a De-
partment of Transportation service
pressure not exceeding 200 p.s.i.g.). (a)
Manifolds shall be of substantial con-
struction suitable for use with oxygen
at a pressure of 250 p.s.i.g. They shall
have a minimum bursting pressure of
1,000 p.s.l.g. and shall be protected by
R safety relief device which will relieve
at a maximum pressure of 500 p.s.l.g.
DOT-4L200 cylinders have safety de-
vices which relieve at a maximum
pressure of 250 p.s.l.g. (or 235 p.s.i. g . if
vacuum insulation is used),

(b) Hose and hose connections sub-
Ject to cylinder pressure shall comply
with paragraph (a)(5)(v) of this sec-
tion. Hose shall have a minimum
bursting pressure of 1,000 p.s.l.g.

(c) The assembled manifold includ.
ing leads shall be tested and proven
gas-tight at a pressure of 300 p.s.l.g.
The fluid used for testing oxygen
manifolds shall be oil-free and not
combustible,

(d) The location of manifolds shall
comply with subdivisions (it) (b), (c),
(d), and (e) of this subdivision.

(e) The followin g sign shall be con-
spicuously posted at each manifold:

Low-Pressure Manifold

Do Not Connect Ifigh-Pressure Cylinders

Maximum Pressure ---250 P.$.l.G.

(iv) Portable outlet headers. (a) Port-
able outlet headers shall not be used
indoors except for temporary service
where the conditions preclude a direct
supply from outlets located on the
service piping system.

(b) Each outlet on the service piping
from which oxygen or fuel- gas is with-
drawn to supply a portable outlet
header shall be equipped with a read-
ily accessible shutoff valve.

(c) Hose and hose connections used
for connecting the portable outlet
header to the service pipin g shall
comply with paragraph (a)(5)(0 of
this section.

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

(e) Portable outlet headers for fuel-
gas service shall be provided with an
approved hydraulic back-pressure
valve installed at the inlet and preced-
ing the service outlets, unless an ap-
proved pressure-reducing regulator, an
approved back-flow check valve, or an
approved hydratilic back-pressure
valve Is installed at each outlet. Out-
lets provided on headers for oxygen
service may be fitted for use with pres-
sure-reducing regulators or for direct
hose connection.

(1) Each service outlet on portable
outlet headers shall be provided with a
valve assembly that includes a detach-
able outlet seal cap, chained or other-
wise attached to the body of the valve.

(g) Materials and fabrication proce-
dures for portable outlet headers shall
comply with paragraphs (a)(4) M. (ii),
and (v) of this section.

(h) Portable outlet headers shall be
provided with frames which will sup-
port the equipment securely in the
correct operatin g position and protect
them from damage during handling
and operation.

(v) Manifold operating procedures.
(a) Cylinder manifolds shall be In-
stalled under the supervision of some-
one familiar with the proper practices
with reference to their construction
and use.

(b) All component parts used in the
methods of manifolding described In
subdivision W of this subdivision shall
be approved as to materials, design
and construction either separately or
as an assembled unit.

(c) All manifolds and parts used in
methods of manifolding shall be used
only for the gas or gases for which
they are approved.

(d) When acetylene cylinders are
coupled, approved flash arresters shall
be installed between each cylinder and
the coupler block. For outdoor use
only, and when the number of cylin-
ders coupled does not exceed three,
one flash arrester installed between
the coupler block and re gulator is ac-
ceptable.

(e) fReserved.l
0 The aggregate capacity of fuel-

gas cylinders connected to a portable

manifold inside a building shall not
exceed 3,000 cubic feet of gas.

(g) Acetylene and liquefied fuel-gas
cylinders shall be manifolded in a ver-
tical position.

(h) The pressure in the gas cylinders
connected to and discharged simulta-
neously through a common manifold
shall be approximately equal.

(4) Service piping systems-0) Mate-
rials and design. (a) (1) Piping and fit-
tings shall comply with Section 2, In-
dustrial Gas and Air Piping Systems,
of the American National Standard
Code for Pressure Piping ANSI 1331.1,
1987, Insofar as it does not conflict
with paragraph (a)(4)(i)(a)(1) (f) and
(it) of this subdivision:

(i) Pipe shall be at least Schedule 40
and fittings shall be at least standard
weight in sizes up to and including fl-
inch nominal.

(ii) Copper tubing shall be Types K
or L in accordance with the Standard
Specification for Seamless Copper
Water Tube, ASTM B88-66a.

(2) Piping shall be steel, wrought
Iron, brass or copper pipe, or seamless
copper, brass or stainless steel tubing,
except as provided in paragraph
(a)(4)(i) (b) and (c) of this paragraph.

(b) (1) Oxygen piping and fittings at
pressures in excess of 700 p.s.i.g., shall
be stainless steel or copper alloys.

(2) Hose connections and hose com-
plying with paragraph (a)(5)(v) of this
section may be used to connect the
outlet, of a manifold pressure regulator
to piping providing the working pres-
sure of the piping is 250 p.s.i.g. or less
and the length of the hose does not
exceed b feet. Hose shall have a mini-
mum bursting pressure of 1,000 p.s.i.g.

(3) When oxygen Is supplied to a
service piping system from a low-pres-
sure oxygen manifold without an in-
tervening pressure regulating device,
the piping system shall have a mini-
mum design pressure of 250 p.s.l.g. A
pressure regulating device shall be
used at each station outlet when the
connected equipment Is for use at
pressures less than 250 p.s.i.g.

(c)(1) Piping for acetylene or acety-
lente compounds shall be steel or
wrou ght iron.

(2) Unalloyed copper shall not be
used for acetylene or acetylenic com-
pounds except in listed equipment.
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(it) Piping joints. (a) Joints in steel
or wrought iron piping shall be
welded, threaded or flanged. Mttings,
such as ells, tees, couplings, and
unions, may be rolled, forged or cast
steel, malleable iron or nodular iron.
Gray or white cast Iron fittings are
prohibited.

(b) Joints in brass or copper pipe
shall be welded, brazed, threaded, or
flanged. If of the socket type, they
shall be brazed with silver-brazing
alloy or similar high melting point
(not less than 800'F,) filler metal.

(c) Joints in seamless copper, brass,
or stainless steel tubing shall be ap-
proved gas tubing fittings or the joints
shall be brazed. If of the socket type,
they shall be brazed with silver-braz-
€ng alloy or similar high melting point
(not less than 800° F.) filler metal.

(iii) Installation. (a) Distribution
lines shall be installed and maintained
in a safe operating condition.

(b) All piping shall be run as directly
as practicable, protected against physi-
cal damage, proper allowance being
made for expansion and contraction,
jarring and vibration. Pipe laid under-
ground in earth shall be located below
the frost line and protected against
corrosion. After assembly, piping shall
be thoroughly blown out with air, ni-
trogen, or carbon dioxide to remove
foreign materials. For oxygen piping,
only oil-free air, oil-free nitrogen, or
all-free carbon dioxide shall be used.

(c) Only piping which has been
welded or brazed shall be installed in
tunnels, trenches or ducts. Shutoff
valves shall be located outside such
conduits. Oxygen piping may be
placed in the same tunnel, trench or
duct with fuel-gas pipelines, provided
there is good natural or forced ventila-
tion,

(d) Low points in piping carrying
moist gas shall be drained into drip
pots constructed so as to permit pump-
ing or draining out the condensate at
necessary intervals. Drain valves shall
be installed for this purpose 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, under-
ground, and not readily accessible,
valves may be used at such points If
they are equipped with means to

secure them in the closed position.
Pipes leading to the surface of the
ground shall be eased or jacketed
where necessary to prevent loosening
or breaking.

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

Q) Shutoff valves shall not be in-
stalled in safety relief lines In such a
manner that the safety relief device
can be rendered ineffective.

(g) Fittings and lengths of pipe shall
be examined internally before assem-
bly and, if necessary freed from scale
or dirt. Oxygen piping and fittings
shall be washed out with a suitable so-
lution which will effectively remove
grease and dirt but will not react with
oxygen. Hot water solutions of caustic
soda or tr€sodium phosphate are effec-
tive cleaning agents for this purpose.

(h) Piping shall be thoroughly blown
out after assembly to remove foreign
materials. For oxygen piping, oil-free
air, oil-free nitrogen, or oil-free carbon
dioxide shall be used, For other
piping, air or Inert gas may be used.

(i) When flammable gas lines or
other parts of equipment are being
purged of air or gas, open lights or
other sources of ignition shall not be
permitted near uncapped openings.

(9) No welding or cuttin g shall be
performed on an acetylene or oxygen
Pipeline, including the attachment of
hangers or supports, until the line has
been purged. Only oil-free air, oil-free
nitrogen, or oil-free carbon dioxide
shall be used to purge oxygen lines.

fiv) Painting and signs. (a) Under-
ground pipe and tubing and outdoor
ferrous pipe and tubing shall be cov-
ered or painted with a suitable materi-
al for protection against corrosion.

(b) Aboveground piping systems
shall be marked in accordance with
the American National Standard
Scheme for the Identification of
Piping Systems, ANSI A13.1-1955.

(c) Station outlets shall be marked
to indicate the name of the gas.
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(v) Testing. (a) Piping systems shall
be tested and proved gastight at 1',
times the maximum operating pres-
sure, and shall be thoroughly purged
of air before being placed in service.
The material used for testing oxygen
lines shall be oil free and noncombus-
tible. Flames shall not be used to
detect leaks.

(b) When flammable gas lines or
other parts of equipment are being
purged of air or gas, sources of igni-
tion shall not be permitted near un-
capped openings.

(5) Protective equipment, hose, and
regulators-0) General. Equipment
shall be installed and used only in the
service for which it is approved and as
recommended by the manufacturer.

( 11) Pressure relief devices. Service
piping systems shall be protected by
pressure relief devices set to function
at not more than the design pressure
of the systems and dischargin g up-
wards to a safe location.

(iii) Piping protective equipment. (a)
The fuel-gas and oxygen piping sys-
tems, including portable outlet head-
ers shall incorporate the protective
equipment shown In Figures Q-1, Q-2,
and Q-3.
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When only a portion of a fuel-gas
system is to be used with oxygen, only
that portion need comply with para-
graph (a)(5) ( 111)(a) of this paragraph.

(b) Approved protective equipment
(designated Pr in Figs. Q-1, Q-2, and
Q-3) shall be Installed in fuel-gas
piping to prevent:

(1) Backflow of oxygen into the fuel-
gas supply system;
(2)Passage of a flash back into the

fuel-gas supply system; and

(3) Excessive back pressure of
oxygen in the fuci-gas suppl y system.
The three functions of the protective
equipment may be combined in one
device or may be provided by separate
devices.

(i) The protective equipment shall
be located in the main supply line, as
in Figure Q-1 or at the head of each
branch line, as in Figure Q-2 or at
each location where fuel-gas is with-
drawn, as in Figure Q-3. Where
branch lines are of 2-inch pipe size or
larger or of substantial length, protec-
tive equipment (designated as Pr) shall
be located as shown in either Q-2 and
Q-3.

(ii) Backflow protection shall be pro-
vided by an approved device that will
prevent oxygen from flowing into the
fuel-gas system or fuel from flowing
Into the oxygen system (see 5„ Figs.
Q-1 and Q-2)

(iii) Flash-back protection shall be
provided by an approved device that
will prevent flame from passing into
the fuel-gas system.

(iv) Back-pressure protection shall
be provided by an approved pressure-
relief device set at a pressure not
greater than the pressure rating of the
backflow or the flashback protection
device, whichever is lower. The pres-
sure-relief device shall be located on
the downstream side of the backflow
and flashback protection devices. The
vent from the pressure-relief device
shall be at least as lar ge as the relief
device inlet and shall be Installed
without low points that may collect
moisture. If low points are unavoid-
able, drip pots with drains closed with
screw plugs or caps shall be installed
at the low points. The vent terminus
shall not endanger personnel or prop-
erty through gas discharge; shall be
located away from ignition sources;
and shall terminate in a hood or bend.
(e) If pipeline protective equipment

Incorporates a liquid, the liquid level
shall be maintained, and a suitable
antifreeze may be used to prevent

freezing.

(d) Fuel gas for use with equipment
not requiring oxygen shall be with-
drawn upstream of the piping protec-
tive devices.
(iv) Station outlet protective eq uip-

ment. (a) A check valve, pressure regu-
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lator, hydraulic seal, or combination
of these devices shall be provided at
each station outlet, including those on
portable headers, to prevent backflow,
as shown in Figures Q-1, Q-2, and Q-3
and designated as S. and So.

(b) When approved pipeline protec-
tive equipment (designated Pi) is lo-
cated at the station outlet as in Figure
Q-3, no additional check valve, pres-
sure regulator, or hydraulic seal is re-
quired.

(c) A shutoff valve (designated V.
and Vo) shall be installed at each sta-
tion outlet and shall be located on the
upstream side of other station outlet
equipment.

(d) If the station outlet is equipped
with a detachable regulator, the outlet
shall terminate in a union connection
that complies with the Regulator Con-
nection Standards, 1958, Compressed
Gas Association.

(e) If the station outlet is connected
directly to a hose, the outlet shall ter-
minate in a union connection comply-
ing with the Standard Hose Connec-
tion Specifications, 1954, Compressed
Gas Association.

(f) Station outlets may terminate in
Pipe threads to which permanent con.
nections are to be made, such as to a
machine.

(g) Station outlets shall be equipped
with a detachable outlet seal cap se-
cured in place. This cap shall be used
to seal the outlet except when a hose,
a regulator, or piping is attached.

(h) Where station outlets are
equipped with approved backflow and
flashback protective devices, as many
as four torches may be supplied from
one station outlet through rigid
Pipin g, provided each outlet from such
Pi

pin
g is equipped with a shutoff valve

and provided the fuel-gas capacity of
any one torch does not exceed 15 cubic
feet per hour.
This subdivision does not apply to ma-
chines.

(v) Hose and hose connections. (a)
Hose for oxy-fuel gas service shall
comply with the Specification for
Rubber Welding Hose, 1958, Com-
pressed Gas Association and Rubber
Manufacturers Association.

(b) (Reserved]
(c) When parallel lengths of oxygen

and acetylene hose are taped together

for convenience and to prevent tan.
gling, not more than 4 inches out of 12
inches shall be covered by tape.

(d) Hose connections shall comply
with the Standard Hose Connection
Specifications, 1957, Compressed Gas
Association.

(e) Hose connections shall be
clamped or otherwise securely fas-
tened in a manner that will withstand,
without leakage, twice the pressure to
which they are normally subjected in
service, but In no case less than a pres-
sure of 300 p.s.f. Oil-free air or an oil.
free inert gas shall be used for the
test.

(n Hose showing leaks, burns, worn
places, or other defects rendering It
unfit for service shall be repaired or
replaced.

(vi) Pressure-reducing regulators. (a)
Pressure-reducing regulators shall be
used only for the gas and pressures for
which they are Intended. The regula-
tor inlet connections shall comply
with Regulator Connection Standards,
1958, Compressed Gas Assoctatlon.

(b) When regulators or parts of regu-
lators, including gages, need repair,
the work shall be performed by skilled
mechanics who have been properly in-
structed.

(c) Gages on oxygen regulators shall
be marked "USE NO OIL."

(d) Union nuts and connections on
regulators shall be inspected before
use to detect faulty seats which may
cause leakage of gas when the regula-
tors are attached to the cylinder
valves.

(6) Acetylene generators-0) Approv-
al and marking. (a) Generators shall
be of approved construction and shall
be plainly marked with the maximum
rate of acetylene in cubic feet per
hour for which they are designed; the
weight and size of carbide necessary
for a single charge; the manufacturer's
name and address; and the name or
number of the type of generator.

(b) Carbide shall be of the size
marked on the generator nameplate.

(11) Rating and pressure limitations.
(a) The total hourly output of a gener-
ator shall not exceed the rate for
which it is approved and marked,
Unless specifically approved for
higher ratings, carbide-feed generators
shall be rated at 1 cubic foot per hour
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per pound of carbide required for a
single complete charge.

(b) Relief valves shall be regularly
operated to insure proper functioning.
Relief valves for generating chambers
shall be set to open at a pressure not
in excess of 15 ps.i.g. Relief valves for
hydraulic back pressure valves shall be
set to open at a pressure not in excess
of 20 p.s.i.g.

(c) Nonautomatic generators shall
not be used for generating acetylene
at pressures exceeding 1 p.s.i.g., and all
water overflows shall be visible.

(ill) Location. The space around the
generator shall be ample for free, un-
obstructed operation and maintenance
and shall permit ready adjustment
and charging.

(iv) Stationary acetylene generators
(automatic and nonautomatic). (a) (1)
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.
Acetylene generators shall be ground-
ed.

(2) Generators shall be placed where
water will not freeze. The use of
common salt (sodium chloride) or
other corrosive chemicals for protec-
tion against freezing is not permitted.
(For heating systems see paragraph
(a)(li)(vi)(c) of this section.)

(3) Except when generators are pre-
pared in accordance with paragraph
(a)(6)(vli)(e) of this section, sources of
Ignition shall be prohibited in outslde
generator houses or Inside generator
rooms.

(4) Water shall not be supplied
through a continuous connection to
the generator except when the genera-
tor is provided with an adequate open
overflow or automatic water shutoff
which will effectively prevent overfill-
ing of the generator. Where a noncon-
tinuous connection is used, the supply
line shall terminate at a point not less
than 2 inches above the regularly pro-
vided opening for filling so that the
water can be observed as it enters the
generator.

(5) Unless otherwise specifically ap-
proved, generators shall not be fitted
with continuous drain connections
leading to sewers, but shall discharge
through an open connection into a
suitably vented outdoor receptacle or

residue pit which may have such con-
nections. An open connection for the
sludge drawoff is desirable to enable
the generator operator to observe
leakage of generating water from the
drain valve or sludge cock,

(b) (1) Each generator shall be pro-
vided with a vent pipe.

(2) The escape or relief pipe shall be
rigidly installed without traps and so
that any condensation will drain back
to the generator.

(3) The escape or relief pipe shall be
carried full size to a suitable point out-
side the building, It shall terminate in
a hood or bend located at least 12 feet
above the ground, , preferably above
the roof, and as far away as practica-
ble from windows or other openings
Into buildings and as far away as prac-
ticable from sources of ignition such
as flues or chimneys and tracks used
by locomotives. Generating chamber
relief pipes shall not be interconnect-
ed but shall be separately led to the
cutslde air. The hood or bend shall be
so constructed that it will not be ob-
structed by rain, snow, ice, Insects, or
birds. The outlet shall be at least 3
feet from combustible construction.

(c) (I) Gas holders shall be con-
structed on the gasometer principle,
the bell being suitably guided. The gas
bell shall move freely without tenden-
cy to bind and shall have a clearance
of at least 2 Inches from the shell.

(2) The gas holder may be located in
the generator room, in a separate
room or out of doors. In order to pre-
vent collapse of the gas bell or infiltra-
tion of air due to a vacuum caused by
the compressor or booster pump or
cooling of the gas, a compressor or
booster cutoff shall be provided at a
point 12 Inches or more above the
landing point of the bell. When the
gas holder Is located indoors, the room
shall be ventilated In accordance with
subdivision (vl)(b) of this subpara-
graph and heated and lighted in ac-
cordance with subdivisions (vi) (c) and
(d) of this subparagraph,

(3) When the gas holder is not locat-
ed within a heated building, gas holder
seals shall be protected against freez-
ing.

(4) Means shall be provided to stop
the generator-feeding mechanism
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before the gas holder reaches the
upper limit of its travel.

(5) When the gas holder is connect-
ed to only one generator, the gas ca-
pacity of the holder shall be not less
than one-third of the hourly rating of
the generator.

(6) If acetylene is used from the gas
holder without increase in pressure at
some points but with Increase in pres-
sure by a compressor or booster pump
at other points, approved piping pro-
tecttve devices shall be installed in
each supply line. The low-pressure
protective device shall be located be-
tween the gas holder and the shop
piping, and the medium-pressure pro-
tective device shall be located between
the compressor or booster pump and
the shop piping (see Figure Q-4). Ap-
proved protective equipment (desig-
nated PF) is used to prevent: Backflow
of oxygen into the fuel-gas supply
system; passage of a flashback into the
fuel-gas supply system; and excessive
back pressure of oxygen in the fuel-
gas supply system. The three func-
tions of the protective equipment may
be combined in one device or may be
provided by separate devices.
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(d) (1) The compressor or booster
system shall be of an approved type.

(2) Wiring and electrical equipment
in compressor or booster pump rooms
or enclosures shall conform to the pro-
visions of § 1910.324 for Class I, Divi-
sion 2 locations,

(3) Compressors and booster pump
equipment shall be located in well-ven-
Mated areas away from open flames,
electrical or mechanical sparks, or
other ignition sources.

(4) Compressor or booster pumps
shall be provided with pressure relief
valves which will relieve pressure ex-
ceeding 15 p.s.l.g, to a safe outdoor lo-
cation as provided in subdivision (b) of
this subdivision, or by returning the
gas to the inlet side or to the gas
supply source.

(5) Compressor or booster pump dis-
charge outlets shall be provided with
approved protective equipment. (See
paragraph (a)(5) of this section.)

(v) Portable acetylene generators. (a)
(1) All portable generators shall be of
a type approved for portable use.
(2)Portable generators shall not be

used within 10 feet of combustible ma-
terial other than the floor.
(3)Portable 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
of less than 10 feet. (To obtain the
gas-generating capacity in cubic feet
per charge, multiply the pounds of
carbide per charge by 4.5.)

(4) Portable generators shall be pro-
tected against freezing. The use of salt
or other corrosive chemical to prevent
freezing is prohibited,
(b) (1) Portable generators shall be

cleaned and recharged and the air
mixture blown off outside buildings.

(2) When charged with carbide, port-
able generators shall not be moved by
crane or derrick.

(3) When not in use, portable gen-
erators shall not be stored in rooms in
which open flames are used unless the
generators contain no carbide and
have been thoroughly purged of acety-
lene. Storage rooms shall be well ven-
tilated.
(4)When portable acetylene genera-

tors are to be transported and operat-
ed on vehicles, they shall be securely
anchored to the vehicles. If transport-
ed by truck, the motor shall be turned
off during charging, cleaning, and gen-
erating periods.
(5) Portable generators shall be lo-

cated at a safe distance from the weld-
ing position so that they will not be
exposed to sparks, slag, or misdirec-
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tion of the torch flame or overheating
from hot materials or processes.

(vi) Outside generator houses and
inside generator rooms for stationary
acetylene generators. (a) (1) No open-
ing in any outside generator house
shall be located within 5 feet of any
opening in another building.

(2) Walls, floors, and roofs of outside
generator houses shall be of noncom-
bustible construction.

(3) When a part of the generator
house Is to be used for the storage or
manifolding of oxygen cylinders, the
space to be so occupied shall be sepa-
rated from the generator or carbide
storage section by partition walls con-
tinuous from floor to roof or ceiling, of
the type of construction stated in
Paragraph (a)(8) of this section. Such
separation walls shall be without
openings and shall be joined to the
floor, other walls and telling or roof In
a manner to effect a permanent gas-
tight Joint.

(4) Exit doors shall be located so as
to be readily accessible In case of
emergency.

(5) Explosion venting for outside
generator houses and inside generator
rooms shall be provided In exterior
walls or roofs. The venting areas shall
be equal to not less than I square foot
per 50 cubic feet of room volume and
may consist of any one or any combi-
nation of the following: Walls of fight,
noncombustible material preferably
single-thickness, single-strength glass;
lightly fastened hatch covers; lightly
fastened swinging doors in exterior
walls opening outward; lightly fas-
tened walls or roof designed to relieve
at a maximum pressure of 25 pounds
per square foot.

(6) The installation of acetylene gen-
erators within buildings shall be re-
stricted to buildings not exceeding one
story in height; Provided, however,
that this will not be construed as pro-
hibiting such installations on the roof
or top floor of a building exceeding
such height.

(7) Generators installed inside build-
ings shall be enclosed in a separate
room.

(8) The walls, partitions, floors, and
ceilings of inside generator rooms
shall be of noncombustible construc-
tion having a fire-resistance rating of

at least 1 hour. The walls or partitions
shall be continuous from floor to eeil-
Ing and shall be securely anchored. At
least one wall of the room shall be an
exterior wall.

(9) Openings from an inside genera-
tor room to other parts of the building
shall be protected by a swinging type,
self-closing fire door for a Class B
opening and having a rating of at feast
1 hour. Windows in partitions shall be
wired glass and approved metal frames
with fixed sash. Installation shall be
in accordance with the Standard for
the Installation of Fire Doors and
Windows, NFPA 80-1970.

(b) Inside generator rooms or outside
generator houses shall be well venti-
lated with vents located at floor and
ceiling levels.

(c) Heating shall be by steam, hot
water, enclosed electrically heated ele-
ments or other indirect means. Heat-
ing by flames or fires shall be prohib-
ited in outside generator houses or
Inside generator rooms, or In any en-
closure communicatin g with them.

(d) (1) Generator houses or rooms
shall have natural light during day-
light hours. Where artificial lighting is
necessary it shall be restricted to elec-
tric lamps installed In a fixed position.
Unless specifically approved for use In
atmospheres containin g acetylene,
such lamps shall be provided with en-
closures of glass or other noncombusti-
ble material so designed and construct-
ed as to prevent gas vapors from
reaching the lamp or socket and to
resist breaka ge. Rigid conduit with
threaded connections shall be used.

(2) Lamps Installed outside of wired-
glass panels set In gas-tight frames in
the exterior walls or roof of the gener-
ator house or room are acceptable.

(e) Electric switches, telephones, and
all other electrical apparatus which
may cause a spark, unless specifically
approved for use inside acetylene gen-
erator rooms, shall be located outside
the generator house or in a room or
space separated from the generator
room by a gas-tight partition, except
that where the generator system is de-
signed so that no carbide fill opening
or other part of the generator is open
to the generator house or room during
the operation of the generator, and so
that residue Is carried In closed piping
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from the residue discharge valve to a
point outside the generator house or
room, electrical equipment in the gen-
erator house or room shall conform to
the provisions of Subpart S of this
part for Class I, Division 2 locations.

(vii) Maintenance and operation. (a)
Unauthorized persons shall not be per.
mitted in outside generator houses or
inside generator rooms.

(1) Operating instructions shall be
posted in a conspicuous place near the
generator or kept in a suitable place
available for ready reference.

(2) When recharging generators the
order of operations specified in the in-
structions supplied by the lnanufac-
turer shall be followed.

(3) In the case of batch-ty pe genera-
tors, when the charge of carbide is ex-
hausted and before additional carbide
Is added, the generating chamber shall
always be flushed out with water, re-
newing the water supply in accordance
with the instruction card furnished by
the manufacturer.

(4) The water-carbide residue mix-
ture drained from the generator shall
not be discharged into sewer pipes or
stored in areas near open flames. Clear
water from residue settling pits may
be discharged into sewer pipes.

(b) The carbide added each time the
generator is recharged shall be suffi-
cient to refill the space provided for
carbide without ramming the charge.
Steel or other ferrous tools shall not
be used in distributing the charge.

(c) Generator water chambers shall
be kept filled to proper level at all
times except while draining during the
recharging operation.

(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 filled to the proper
level.

(e) Previous to making repairs in-
volving welding, solderin g, or other
hot work or other operations which
produce a source of ignition, the car-
bide charge and feed mechanism shall
be completely removed. All acetylene
shall be expelled by completely flood-
ing the generator shell with water and
the generator shall be disconnected
from the piping system. The generator
shall be kept filled with water, if possi-

ble, or positioned to hold as much
water as possible.

(J) Hot repairs shall not be made in a
room where there are other generators
unless all the generators and piping
have been purged of acetylene.

(7) Calcium carbide storage—d)
Packaging. (a.) Calcium carbide shall
be contained in metal packages of suf-
ficient stren gth to prevent rupture,
The packages shall be provided with a
screw top or equivalent. These pack-
ages shall be constructed water- and
air-tight. Solder shall not be used in
such a manner that the package would
fail if exposed to fire.

(b) Packages containing calcium car-
bide shall be conspicuously marked
"Calcium Carbide—Dangerous If Not
Kept Dry" or with equivalent warning.

(c) Caution: Metal tools, even the so-
called spark resistant type may cause
ignition of an acetylene and air mix-
ture when opening carbide containers.

(d) Sprinkler systems shall not be in-
stalled in carbide storage rooms.

(11) Storage Indoors. (a) Calcium car-
bide in quantities not to exceed 600
pounds may be stored indoors in dry,
waterproof, and well-ventilated loca-
tions.

(1) Calcium carbide not exceeding
600 pounds may be stored indoors in
the same room with fuel-gas cylinders.

(2) Packages of calcium carbide,
except for one of each size, shall be
kept sealed. The seals shall not be
broken when there is carbide in excess
of I pound in any other unsealed pack-
age of the same size of carbide in the
room.

(b) Calcium carbide exceeding 600
pounds but not exceeding 5,000
pounds shall be stored:

(1) In accordance with paragraph
(a)(7)di)(o) of this section.

(2) In an inside generator room or
outside generator house, or

(3) In a separate room in a one-story
building which may contain other oc-
cupancies, but without cellar or base-
ment beneath the carbide storage sec-
tion. Such rooms shall be constructed
in accordance with subdivision (vi) (a)
(8) and (9) of this subdivision and ven-
tilated in accordance with subdivision
(vi)(b) of this subdivision. These rooms
shall be used for no other purpose.
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(c) Calcium carbide in excess of 5,000
pounds shall be stored in one-story
buildings without cellar or basement
and used for no other Purpose, or in
outside generator houses. if the stor-
age building is of noncombustible con-
struction, it may adjoin other one-
story buildings if separated therefrom
by unplerced firewalls; if it Is 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 10 feet. If the
storage building is of combustible con-
struction, it shall be at least 20 feet
from any other one- or two-story
building, and at least 30 feet from any
other building exceeding two stories.

(iii) Storage outdoors. (a) Calcium
carbide in unopened metal containers
may be stored outdoors.

(b) Carbide containers to be stored
outdoors shall be examined to make
sure that they are in good condition.
Periodic reexaminations shall be made
for rusting or other damage to a con-
tainer that might affect Its water or
air tightness.

(c) The bottom tier of each row shall
be placed on wooden planking or
equivalent, so that the containers will
not come in contact with the ground
or ground water.

(d) [Reserved)
(e) Containers of carbide which have

been in storage the longest shall be
used first.

(b) App lication, installation, and op-
eration of are welding and cutting
eq uipment—(1) General---(i) Equip-
ment selection. Welding equipment
shall be chosen for safe application to
the work to be done as specified in
paragraph (b)(2) of this section,

(]U Installation. Welding equipment
shall be installed safely as specified by
paragraph (b)(3) of this section.

(ill) Instruction. Workmen designat-
ed to operate are welding equipment
shall have been properly instructed
and qualified to operate such e quip-
ment as specified in para graph (b)(4)
of this section.

(2) Application of arc welding equip-
ment-0) General. Assurance of con-
sideration of safety in design is obtain-
able by choosing apparatus complying
with the Requirements for Electric
Arc-Welding Apparatus, NEMA EW-1-

1952, National Electrical Manufactur-
ers Association or the Safety Standard
for Transformer-Type Arc-Welding
Machines, ANSI C33.2--1956, Under-
writers' Laboratories.

(ii) Environmental conditions. (a)
Standard machines for are welding
service shall be designed and con-
structed to carry their rated load with
rated temperature rises where the
temperature of the cooling air does
not exceed 40' C. (104° F.) and where
the altitude does not exceed 3.300 feet,
and shall be suitable for operation in
atmospheres containing gases, dust,
and light rays produced by the weld-
ing are.

(b) Unusual service conditions may
exist, and in such circumstances ma-
ehines shall be especially desi gned to
safely meet the requirements of the
service. Chief among these conditions
are;

(1) Exposure to unusually corrosive
fumes.

(2) Exposure to steam or excessive
humidity.

(3) Exposure to excessive oil vapor.
(4) Exposure to flammable gases.
(5) Exposure to abnormal vibration

or shock.
(6) Exposure to excessive dust.
(7) Exposure to weather.
(8) Exposure to unusual seacoast or

shipboard conditions.
(iii) Voltage. The following limits

shall not be exceeded:
(a) Alternating-current machines
(1) Manual are welding and cutting-

80 volts.
(2) Automatic (machine or mecha-

nized) arc welding and cutting-100
volts.

(b) Direct-current machines
(1) Manual are welding and cuttin g-

100 volts.
(2) Automatic (machine or mecha-

nized) are welding and cutting-100
volts.

(c) When special weldin g and cutting
processes require values of open cir-
cuit voltages higher than the above,
means shall be provided to prevent the
operator from making accidental con-
tact with the high voltage by adequate
Insulation or other means.

(d) For a.c. welding under wet condi-
tions or warm surroundin gs where per-
spiration is a factor, the use of reliable
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automatic controls for reducing no
load voltage is recommended to reduce
the shock hazard.

(iv) Design. (a) A controller integral-
ly mounted in an electric motor driven
welder shall have capacity for carrying
rated motor current, shall be capable
of making and interrupting stalled
rotor current of the motor, and may
serve as the running overcurrent
device if provided with the number of
overcurrent units as specified by Sub-
part S of this part..

(b) On all types of are welding ma-
chines, control apparatus shall be en-
closed except for the operatin g wheels,
levers, or handles.

(e) Input power terminals, tap
change devices and live metal parts
connected to input circuits shall be
completely enclosed and accessible
only by means of tools.

(d) Terminals for welding leads
should be protected from accidental
electrical contact by personnel or by
metal objects i.e., vehicles, crane
hooks, etc. Protection ma y be obtained
by use of: lead-front receptacles for
plug connections; recessed openings
with nonremovable hin ged covers;
heavy insulating sleeving or taping or
other equivalent electrical and me-
chanical protection. If a welding lead
terminal which is intended to be used
exclusively for connection to the work
is connected to the grounded enclo-
sure, it must be done by a conductor at
least two AWG sizes smaller than the
grounding conductor and the terminal
shall be marked to indicate that it is
grounded,

(e) No connections for portable con-
trol devices such as push buttons to be
carried by the operator shall be con-
nected to an a.c. circuit of higher than
120 volts. Exposed metal parts of port.
able control devices operating on cir-
cuits above 50 volts shall be grounded
by a grounding conductor in the con-
trol cable.

(f) Auto transformers or a.c. reactors
shall not be used to draw welding cur-
rent directly from any a.c. power
source having a voltage exceeding 80
volts.

(3) Installation of are welding equip-
ment—U) General. Installation includ-
ing power supply shall be in accord-

ante with the requirements of Subpart
S of this part.

(ii) Grounding. (a) The frame or
case of the welding machine (except
engine-driven machines shall be
grounded under the conditions and ac-
cording to the methods prescribed in
Subpart S of this part.

(b) Conduits containing electrical
conductors shall not be used for com-
pleting a work-lead circuit. Pipelines
shall not be used as a permanent part
of a work-lead circuit, but may be used
during construction, extension or
repair providing current is not carried
through threaded joints, flanged
bolted joints, or caulked joints and
that special precautions are used to
avoid sparkin g at connection of the
work-lead cable.

(c) Chains, wire ropes, cranes, hoists,
and elevators shall not be used to
carry welding current.

(d) Where a structure, conveyor, or
fixture is regularly employed as a
welding current return circuit, joints
shall be bonded or provided with ade-
quate current collecting devices.

(e) All ground connections shall be
checked to determine that they are
mechanically strong and electrically
adequate for the required current.

(ill) Supply connections and conduc-
tors. (a) A disconnecting switch or con-
troller shall be provided at or near
each welding machine which is not
equipped with such a switch or con-
troller mounted as an integral part of
the machine. The switch shall be in
accordance with Subpart S of this
part. Overcurrent protection shall be
provided as specified in Subpart S of
this part. A disconnect switch with
overload protection or equivalent dis-
connect and protection means, permit-
ted by Subpart S of this part, shall be
provided for each outlet intended for
connection to a portable welding ma-
chine.

(b) For individual welding machines,
the rated current-carrying capacity of
the supply conductors shall be not less
than the rated primary current of the
welding machines.

(e) For groups of weldin g machines,
the rated current-carrying capacity of
conductors may be less than the sum
of the rated primary currents of the
welding machines supplied. The con-
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doctor rating shall be determined in
each case accordin g to the machine
loading based on the use to be made of
each welding machine and the allow-
ance permissible In the event that all
the welding machines supplied by the
conductors will not be in use at the
same time.

(d) In operations involving several
welders on one structure, d.c. welding
process requirements may require the
use of both polarities; or supply circuit
limitations for a.c. welding may re-
quire distribution of machines among
the phases of the supply circuit. In
such cases no load voltages between
electrode holders will be 2 times
normal In d.c. or 1, 1.41, 1.73, or 2
times normal on a.c. machines. Similar
voltage differences will exist If both
a.c. and d.c, welding are done on the
same structure.

(1) All d.c. machines shall be con-
nected with the same polarity.

(2) All a.c. machines shall be con-
nected to the same phase of the
supply circuit and with the same in-
stantaneous polarity.

(4) Operation and maintenance—(q
General. Workmen assigned to operate
or maintain are welding equipment
shall be acquainted with the require-
ments of paragraphs (b), (d), (e), and
(f) of this section; if doin g gas-shielded
arc welding, also Recommended Safe
Practices for Gas-Shielded Are Weld-
ing, A6.1-1966, American Weldin g So-
ciety.

(Ii) hfachine hook up. Before starting
operations all connections to the ma-
chine shall be checked to make certain
they are properly made. The work
lead shall be firmly attached to the
work; magnetic work clamps shall be
freed from adherent metal particles of
spatter on contact surfaces. Coiled
welding cable shall be spread out
before use to avoid serious overheating
and damage to insulation.

(111) Grounding. Grounding of the
welding machine frame shall be
checked. Special attention shall be
given to safety ground connections of
portable machines.

(iv) Leaks. There shall be no leaks of
cooling water, shielding gas or engine
fuel.

(v) Switches. It shall be determined
that proper switching equipment for

shutting down the machine Is provid-
ed.

(v€) Manufacturers' instructions.
Printed rules and instruct tons covering
operation of equipment supplied by
the manufacturers shall be strictly fol-
lowed.

(vii) Electrode holders. Electrode
holders when not in use shall be so
placed that they cannot make electri-
cal contact with persons, conducting
objects, fuel or compressed gas tanks.

(viii) Electric shock. Cables with
splices within to feet of the holder
shall not be used. The welder should
not coil or loop welding electrode cable
around parts of his body.

(ix) Maintenance. (a) The operator
should report any equipment defect or
safety hazard to his supervisor and the
use of the equipment shall be discon-
tinued until its safety has been as-
sured. Repairs shall be made only by
qualified personnel.

(b) Machines which have become
wet shall be thoroughly dried and
tested before being used.

(c) Cables with damaged insulation
or exposed bare conductors shall be re-
placed. Joinin g lengths of work and
electrode cables shall be done by the
use of connecting means specifically
Intended for the purpose. The con-
necting means shall have insulation
adequate for the service conditions.

(c) Installation and operation of re-
sistance welding equipment—(1) Gen-
eral---( q Installation. All equipment
shall be installed by a qualified eiectri-
clan in conformance with Subpart S of
this part. There shall be a safety-type
disconnecting switch or a circuit
breaker or circuit interrupter to open
each power circuit to the machine,
conveniently located at or near the
machine, so that the power can be
shut off when the machine or its con-
trols are to be serviced.

(€1) Thermal protection. Ignitron
tubes used in resistance welding equip-
ment shall be equipped with a thermal
protection switch.

(111) Personnel. Workmen designated
to operate resistance welding equip-
ment shall have been properly in-
structed and judged com petent to op-
erate such equipment.

(Iv) Guarding. Controls of all auto-
matic or air and hydraulic clamps
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shall be arranged or guarded to pre-
vent the operator from accidentally
activating them.

(2) Spot and seam melding machines
(taonportable)—W Voltage. All exter-
nal weld initiating control circuits
shall operate on low voltage, not over
120 volts, for the safety of the opera-
tors,

(11) Capacitor welding. Stored
energy or capacitor discharge type of
resistance welding equipment and con-
trol panels involving high voltage
(over 550 volts) shall be suitably insu-
lated and protected by complete enclo-
sures, all doors of which shall be pro-
vided with suitable interlocks and con-
tacts wired into the control circuit
(s[tnilar to olevator interlocks), Such
Interlocks or contacts shall be so de-
signed as to effectively Interrupt
power and short circuit all capacitors
when the door or panel is open. A
manually operated switch or suitable
positive device shall be installed, in ad-
dition to the mechanical interlocks or
contacts, as an added safety measure
assuring absolute discharge of all ca-
pacitors.

(iii) Interlocks. All doors and access
panels of all resistance welding ma-
chines and control panels shall be kept
locked and interlocked to prevent
access, by unauthorized persons, to
live portions of the equipment,

(iv) Guarding. All press welding ma-
chine operations, where there is a pos-
sibillty of the operator's fingers being
under the point of operation, shall be
effectively guarded by the use of a
device such as an electronic eye safety
circuit, two hand controls or protec-
tion similar to that prescribed for
Punch press operation, § 1910.214, All
chains, gears, operating bus linkage,
and belts shall be protected by ade-
quate guards, in accordance with
§ 1910,219.

(v) Shields. The hazard of flying
sparks shall be, wherever practical,
eliminated by installing a shield guard
of safety glass or suitable fire-resistant
plastic at the point of operation. Addi-
tional shields or curtains shall be in-
stalled as necessary to protect passing
persons from flying sparks. (See para-
graph (e) (2) (1) (c) of this section.)

(vi) Fool switches. All foot switches
shall be guarded to prevent accidental
operation of the machine.

(vii) Stop buttons. Two or more
safety emergency stop buttons shall be
Provided on all special multispot weld-
ing machines, including 2-post and 4.
post weld presses.

(viii) Safety pins. On large machines,
four safety pins with plugs and recep-
tacles (one In each corner) shall be
provided so that when safety pins are
removed and inserted in the ram or
platen, the press becomes inoperative.

(ix) Grounding. Where technically
practical, the secondary of all welding
transformers used in multispot, pro-
jection and seam welding machines
shall be grounded. This may be done
by permanently grounding one side of
the welding secondary current circuit.
Where not technically practical, a
center tapped grounding reactor con-
nected across the secondary or the use
of a safety disconnect switch in con-
junction with the welding control are
acceptable alternates. Safety discon-
nect shall be arranged to open both
sides of the line when welding current
Is not present.

(3) Portable welding machines—(U
Counterbalance. All portable welding
guns shall have suitable counterba-
lanced devices for supporting the
guns, including cables, unless the
design of the gun or fixture makes
counterbalancing impractical or un-
necessary.

(if) Safety chains. All portable weld-
ing guns, transformers and related
equipment that is suspended from
overhead structures, eye beams, trol-
leys, etc. shall be equipped with safety
chains or cables. Safety chains or
cables shall be capable of supporting
the total shock load in the event of
failure of any component of the sup-
porting system.

(lit) Clevis. Each clevis shall be capa-
ble of supporting the total shock load
of the suspended equipment in the
event of trolley failure.

(iv) Switch guards. All initiating
switches, including retraction and dual
schedule switches, located on the port-
ablewelding gun shall be equipped
with suitable guards capable of pre-
venting accidental initiation through
contact with fixturing, operator's
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clothing, etc. Initiating switch voltage
shall not exceed 24 volts.

(v) Moving holder. The movable
holder, where it enters the gun frame,
shall have sufficient clearance to pre-
vent the shearing of fingers carelessly
placed on the operating movable
holder.

(vi) Grounding. The secondary and
case of all portable welding transform-
ers shall be grounded. Secondary
grounding may be by center tapped
secondary or by a center tapped
grounding reactor connected across
the secondary.

(4) Flash melding equipment—(I)
Ventilation and flash guard. Flash
welding machines shall be equipped
with a hood to control flying flash. In
cases of high production, where mate-
rials may contain a film of oil and
where toxic elements and metal fumes
are given off, ventilation shall be pro-
vided in accordance with paragraph (f)
of this section.

(ii) Fire curtains, For the protection
of the operators of nearby equipment,
fire-resistant curtains or suitable
shields shall be set up around the ma-
chine and in such a manner that the
operators movements are not ham-
pered.

(5) [Reserved]
(6) Maintenance. Periodic inspection

shall be made by qualified mainte-
nance personnel, and records of the
same maintained. The operator shall
be instructed to report any equipment
defects to his supervisor and the use
of the equipment shall be discontin-
ued until safety repairs have been
completed.

(d) Fire prevention and protection—
(1) Basic precautions. For elaboration
of these basic precautions and of the
special precautions of paragraph (d)(2)
of this section as well as a delineation
of the fire protection and prevention
responsibilities of welders and cutters,
their supervisors (includin g outside
contractors) and those in management
on whose property cuttin g and weld-
ing is to be performed, see, Standard
for Fire Prevention in Use of Cutting
and Welding Processes, NFPA Stand-
ard 5113, 1962. The basic precautions
for fire prevention in weldin g or cut-
ting work are:

(I) Fire hazards. If the object to be
welded or cut cannot readily be moved,
all movable fire hazards in the vicinity
shall be taken to a safe place.

(it) Guards. If the object to be
welded or cut cannot be moved and if
all the fire hazards cannot be re-
moved, then guards shall be used to
confine the heat, sparks, and slag, and
to protect the immovable fire hazards.

(lit) Restrictions. If the require-
ments stated In subdivision (i) and (it)
of this subdivision cannot be followed
then welding and cutting shall not be
performed.

(2) Special precautions. When the
nature of the work to be performed
falls within the scope of subdivision
(11) of this subdivision certain addition-
al precautions may be necessary:

(i) Combustible material. Wherever
there are floor openings or cracks in
the flooring that cannot be closed,
precautions shall be taken so that no
readily combustible materials on the
floor below will be exposed to sparks
which might drop throu gh the floor.
The same precautions shall be ob-
served with regard to cracks or holes
in walls, open doorways and open or
broken windows.

(it) Fire extinguishers. Suitable fire
extinguishing equipment shall be
maintained In a state of readiness for
Instant use. Such equipment may con-
sist of pails of water, buckets of sand,
hose or portable extinguishers depend-
ing upon the nature and quantity of
the combustible material exposed.

(iii) Fire watch. (a) Fire watchers
shall be required whenever welding or
cutting is performed In locations
where other than a minor fire might
develop, or any of the following condi-
tions exist:

(1) Appreciable combustible materi-
al, in buildin g construction or con-
tents, closer than 35 feet to the point
of operation.

(2) Appreciable combustibles are
more than 35 feet away but are easily
ignited by sparks.

(3) Wall or floor openings within a
35-foot radius expose combustible ma-
terial in adjacent areas including con-
cealed spaces in walls or floors.

(d) Combustible materials are adja-
cent to the opposite side of metal par-
titions, walls, ceilings, or roofs and are
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likely to be Ignited by conduction or
radiation.

(b) Fire watchers shall have fire ex-
tinguishing equipment readily avail-
able and be trained in its use. They
shall be familiar with facilities for
sounding an alarm In the event of a
fire. They shall watch for fires in all
exposed areas, try to extinguish them
only when obviously within the capac-
ity of the equipment available, or oth.
erwise sound the alarm. A fire watch
shall be maintained for at least a half
hour after completion of welding or
cutting operations to detect and extin.
guish possible smoldering fires.

(iv) Authorization. Before cutting or
welding is permitted, the area shall be
inspected by the individual responsible
for authorizing cutting and welding
operations. He shall designate precau-
tions to be followed in granting au-
thorizatlon to proceed preferably in
the form of a written permit.

(v) Floors. Where combustible mate-
rials such as paper clippings, wood
shavings, or textile fibers are on the
floor, the floor shall be swept clean for
a radius of 35 feet. Combustible floors
shall be kept wet, covered with damp
sand, or protected by fire-resistant
shields. Where floors have been wet
down, personnel operating are welding
or cutting equipment shall be protect-
ed from possible shock.

(vi) Prohibited areas. Cutting or
welding shall not be permitted in the
following situations;

(a) In areas not authorized by man-
agement.

(b) In sprinklered buildings while
such protection is impaired.

(c) In the presence of explosive at-
mospheres (mixtures of flammable
gases, vapors, liquids, or dusts with
air), or explosive atmospheres that
may develop inside uncleaned or im-
properly prepared tanks or equipment
which have previously contained such
materials, or that may develop in
areas with an accumulation of combus-
tible dusts.

(d) In areas near the storage of large
quantities of exposed, readily ignitible
materials such as bulk sulfur, baled
paper, or cotton,

(vii) Relocation of combustibles.
Where practicable, all combustibles
shall be relocated at least 35 feet from

the work site. Where relocation is im-
practicable, combustibles shall be pro-
tected with flameproofed covers or
otherwise shielded with metal or as-
bestos guards or curtains.

(viii) Ducts. Ducts and conveyor sys-
tems that might carry sparks to dis-
tant combustibles shall be suitably
Protected or shut down.

(ix) Combustible walls. Where cut-
ting or welding is done near walls, par-
titions, ceiling or roof of combustible
construction, fire-resistant shields or
guards shall be provided to prevent €g•
nition.

(x) Noncombustible walls. If welding
is to be done on a metal wall, parti-
tion, ceiling or roof, precautions shall
be taken to prevent ignition of com-
bustibles on the other side, due to con-
duction or radiation, preferably by re-
locating combustibles. Where combus-
tibles are not relocated, a fire watch
on the opposite side from the work
shall be provided,

(xi) Combustible cover. Welding
shall not be attempted on a metal par-
tition, wall, ceiling or roof ]laving a
combustible covering nor on walls or
partitions of combustible sandwich-
type panel construction.

(xii) Pipes. Cutting or welding on
pipes or other metal in contact with
combustible walls, partitions, ceilings
or roofs shall not be undertaken if the
work is close enough to cause ignition
by conduction.

(xiil) Management. Management
shall recognize its responsibility for
the safe usage of cutting and welding
equipment on its property and:

(a) Based on fire potentials of plant
facilities, establish areas for cutting
and welding, and establish procedures
for cutting and welding, In other
areas.

(b) Designate an individual responsi-
ble for authorizing cutting and weld-
ing operations in areas not specifically
designed for such processes.

(c) Insist that cutters or welders and
their supervisors are suitably trained
In the safe operation of their equip-
ment and the safe use of the process.

(d) Advise all contractors about
flammable materials or hazardous con-
ditions of which they may not be
aware.

(xiv) Supervisor. The Supervisor:
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(a) Shall be responsible for - the safe
handling of the cutting or welding
equipment and the safe use of the cut-
ting or welding process.

(b) Shall determine the combustible
materials and hazardous areas present
or likely to be present in the work lo-
cation.

(c) Shall protect combustibles from
Ignition by the following-,

(1) Have the work moved to a loca-
tion free from dangerous combusti-
bles.

(2) If the work cannot be moved,
have the combustibles moved to a safe
distance from the work or have the
combustibles properly shielded against
Ignition.

(3) See that cutting and welding are
so scheduled that plant operations
that might expose combustibles to ig-
nition are not started during cutting
or welding.

(d) Shall secure authorization for
the cutting or welding operations from
the designated management represent-
ative.

(e) Shall determine that the cutter
or welder secures hts approval that
conditions are safe before going ahead.

(f) Shall determine that fire protec-
tion and extinguishing equipment are
properly located at the site.

(g) Where fire watches are required,
he shall see that they are available at
the site.

(xv) Pire prevention precautions.
Cutting or welding shall be permitted
only in areas that are or have been
made fire safe. When work cannot be
moved practically, as In most construc-
tion work, the area shall be made safe
by removing combustibles or protect-
ing combustibles from ignition
sources.

(3) Welding or cutting containers—
(t) Used containers, No welding, cut-
ting, or other hot work shall be per-
formed on used drums, barrels, tanks
or other containers until they have
been cleaned so thoroughly as to make
absolutely certain that there are no
flammable materials present or any
substances such as greases, tars, acids,
or other materials which when sub-
fected to heat, mi ght produce flamma-
ble or toxic vapors. Any pipe lines or
connections to the drum or vessel shall
be disconnected or blanked.

(ti) Venting and purging. All hollow
spaces, cavities or containers shall be
vented to permit the escape of air or
gases before preheating, cutting or
welding. Purging with inert gas is rec-
ommended.

(4) Confined spaces—(t) Accidental
contact. When are welding is to be sus-
pended forany substantial period of
tune, such as during lunch or over-
night, all electrodes shall be removed
from the holders and the holders care-
fully located so that accidental contact
cannot occur and the machine be dis-
connected from the power source.

(it) Torch valve. In order to elimi-
nate the possibility of gas escaping
through leaks or improperly closed
valves, when gas welding or cutting,
the torch valves shall be closed and
the gas supply to the torch positively
shutoff at some point outside the con-
fined area whenever the torch is not
to be used for a substantial period of
time, such as during lunch hour or
overnight. Where practicable, the
torch and hose shall also be removed
from the confined space.

(e) Protection 0 personnel—(1) Gen-
eral—(t) Railing. A welder or helper
working on platforms, scaffolds, or
runways shall be protected against
falling. This may be accomplished by
the use of railings, safety belts, life
lines, or some other equally effective
safeguards.

(ii) Welding cable. Welders shall
place welding cable and other equip-
ment so that it is clear of passageways,
ladders, and stairways.

(2) Eye protection—(t) Selection. (a)
Helmets or hand shields shall be used
during all are welding or are cutting
operations, excludin g submerged are
welding. Helpers or attendants shall
be provided with proper eye protec-
tion.

(b) Goggles or other suitable eye
protection shall be used during all gas
welding or oxygen cutting operations.
Spectacles without side shields, with
suitable filter lenses are permitted for
use during gas welding operations on
light work, for torch brazing or for in-
spection,

(c) All operators and attendants of
resistance welding or resistance braz-
ing equipment shall use transparent
face shields or goggles, depending on
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the particular job, to protect their
faces or eyes, as required.

(d) Eye protection In the form of
suitable goggles shall be provided
where needed for brazing operations
not covered in (a), (b), and (c) of this
subdivision.

(li) Specifications for protectors. (a)
Helmets and hand shields shall be
made of a material which is an insula-
tor for heat and electricity. Helmets,
shields and goggles shall be not read-
ily flammable and shall be capable of
withstanding sterilization.

(b) Helmets and hand shields shall
be arranged to protect the face, neck
and ears from direct radiant energy
from the are,

(c) Helmets shall be provided with
filter plates and cover plates designed
for easy removal.

(d) All parts shall be constructed of
a material which will not readily cor-
rode or discolor the skin.

(e) Goggles shall be ventilated to
prevent fogging of the lenses as much
as practicable.

(1) [Reserved)
(g) All glass for lenses shall be tem-

pered, substantially free from striae,
air bubbles, waves and other flaws.
Except when a lens Is ground to pro-
vide proper optical correction for de-
fective vision, the front and rear sur-
faces of lenses and windows shall be
smooth and parallel.

(h) Lenses shall bear some perma-
nent distinctive marking by which the
source and shade may be readily iden-
tified.

W The following is a guide for the
selection of the proper shade numbers.
These recommendations may be varied
to suit the individual's needs.

We" cperaUan shade Na

skeded metal-arc we ldrg—Sie-, i5e•, 5h•, 45:-
6nch elec4odes.,.-_	 —__...._..	 _.._.___. 10

Gas-sh'e%W we +neldng	 (npnixrous}--Sie-,
iSr•, 45^, 95e-inch eleLUedeS..._—_—_—.,._..-_ 11

Gas-shined d arc xetdnu (ferrous)—SSa-,
14-, 95"mhe'ecUodes.__._......-__—_.-....,..-._ 12

SAe'ded metal-arc re4rg^
Z	 ,'he ., Y4ArChe'eClrodea..._—_-........-.._ 12
34c-,3s'ixh e`eL'Odes—_., ..._....__._...,__.-__ 14

Alorns hydrogen wed^g-- —.,...__----......,-.--._ 10.14
Carbon arc we'Gn9....._.__—_.,.....____.-....,..-.-. 14

--__...--- ---------- ---- _ 2
Toeeh bra2;n9—_-...	 -----_..--.._._.-. 3 or 4
Light Cutting, up 10 f inch_--- —_.....-__-..._ ,, 3 or 4
M.edwn Cvtbng. 1 inch to 6 ^Ches,....,._ .......... . 4 or 5

we" operat-on	 Shade No

Heavy cutting. 6 inches and over ------	 6 m 6

Gas welting (rFghl) up to Sh inch__.---......	 4 or 5
Gas wefdng (me(Vum) Sh inch to i4'vuh. ...... -	 5 w S
Gas watdng (hea vy) 64 arch and Over.—.—__...	 6 or 8

Noce In gg??s^	 erwefdrng Of oxygen 04"04" whe the torch
produces 

I 
h l yenow Eght, it is deniable to use a Wer w

fens that SOM the yeY.ow w sodum bne in the risOa light
of the operation.

(7) All filter lenses and plates shall
meet the test for transmission of radi-
ant energy prescribed in ANSI 287.1--
1968—American National Standard
Practice for Occupational and Educa-
tional Eye and Face Protection.

(III) Protection from arc welding
rays, Where the work permits, the
welder should be enclosed in an indi-
vidual booth painted with a finish of
low reflectivity such as zinc oxide (an
Important factor for absorbing ultra-
violet radiations) and lamp black, or
shall be enclosed with noncombustible
screens similarly painted. Booths and
screens shall permit circulation of air
at floor level. Workers or other per-
sons adjacent to the welding areas
shall be protected from the rays by
noncombustible or flameproof screens
or shields or shall be required to wear
appropriate goggles.

(3) Protective clothing-0) General
requirements. Employees exposed to
the hazards created by welding, cut-
ting, or brazing operations shall be
protected by personal protective
equipment in accordance with the re-
quirements of § 1910.132, Appropriate
protective clothing required for any
welding operation will vary with the
size, nature and location of the work
to be performed.

(4) Work in confined spaces-0)
General. As used herein confined
space is intended to mean a relatively
small or restricted space such as a
tank, boiler, pressure vessel, or small
compartment of a ship.

(1€) Ventilation. Ventilation is a pre-
requisite to work In confined spaces.
For ventilation requirements see para-
graph (f) of this section.

(iii) Securing cylinders and machin-
ery. When welding or cuttin g is being
performed in any confined spaces the
gas cylinders and welding machines
shall be left on the outside. Before op-
erations are started, heavy portable
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equipment mounted on wheels shall be
securely blocked to prevent accidental
movement

(iv) Lifelines. Where a welder must
enter a confined space through a man-
holeor other small opening, means
shall be provided for quickly removing
him in case of emergency. When
safety belts and lifelines are used for
this purpose they shall be so attached
to the welder's body that his body
cannot be jammed in a small exit
opening. An attendant with a pre.
planned rescue procedure shall be sta-
tioned outside to observe the welder at
all times and be capable of putting
rescue operations into effect.

(v) Electrode removal. When are
welding is to be suspended for any sub-
stantial period of time, such as during
lunch or overnight, all electrodes shall
be removed from the holders and the
holders carefully located so that acci-
dental contact cannot occur and the
machine disconnected from the power
source,

NO Gas cylinder shutoff in order to
to eliminate the possibility of gas es-
caping through leaks of improperly
closed valves, when gas weldin g or cut-
ting, the torch valves shall be closed
and the fuel-gas and oxy gen supply to
the torch positively shut off at some
point outside the confined area when-
ever the torch is not to be used for a
substantial period of time, such as
during lunch hour or overnight,
Where practicable the torch and hose
shall also be removed from the con-
fined space,

(vii) Warning sign. After welding op-
erations are completed, the welder
shall mark the hot metal or provide
some other means of warning other
workers.

(f) Health protection and ventila-
tfon-0) General-0) Contamination.
The requirements in this paragraph
have been established on the basis of
the following three factors in are and
gas welding which govern the amount
of contamination to which welders
may be exposed:

(a) Dimensions of space in which
welding is to be done (with special
regard to height of ceiling).

(b) plumber of welders.

(c) Possible evolution of hazardous
fumes, gases, or dust according to the
metals involved.

(ii) [Reserved]
(iii) ,Screens. When welding must be

performed in a space entirely screened
on all sides, the screens shall be so ar-
ranged that no serious restriction of
ventilation exists. It is desirable to
have the screens so mounted that they
are about 2 feet above the floor unless
the work is performed at so low a level
that the screen must be extended
nearer to the floor to protect nearby
workers from the glare of welding.

(iv) Maximum allowable concentra-
tion. Local exhaust or general venti-
lating systems shall be provided and
arranged to keep the amount of toxic
fumes, gases, or dusts below the maxi-
mum allowable concentration as speel-
fied in 4 1910.1000.

(v) Precautionary labels. A number
of potentially hazardous materials are
employed in fluxes, coatings, cover-
ings, and filler metals used in welding
and cutting or are released to the at-
mosphere during welding and cutting.
These include but are not limited to
the materials itemized in paragraphs
(f) (5) through (12) of this section.
The suppliers of weldin g materials
shall determine the hazard, if any, as-
soeiated with the use of their materl-
ais in welding, cutting, eke.

(a) All filler metals and fusible
granular materials shall carry the fol-
lowing notice, as a minimum, on tags,
boxes, or other containers:

CAUTION

Welding may produce fumes and gases
hazardous to health. Avoid breathing these
fumes and gases. Use adequate ventilation.
See ANSI 249.1-1967 Safet y in Weldin g and
Cutting published by the American Welding
Society.

(b) Brazing (welding) filler metals
containing cadmium in significant
amounts shalt carry the following
notice on tags, boxes, or other contain-
ers:

WARNING

CONTAINS CADMIUM—POISONOUS FUMES MAY BB
FORMED ON IIEAIING

Do not breathe fumes. Use only with ade-
quate ventilation such as fume collectors,
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exhaust ventilators, or alr-supplied respira-
tors. See ANSI 749.1-1967.
If chest pain, cough, or fever develops

after use call physician immediately.
(c) Brazing and gas welding fluxes

containing fluorine compounds shall
have a cautionary wording to indicate
that they contain fluorine compounds.
One such cautionary wordin g recom-
mended by the American Welding So-
ciety for brazing and gas welding
fluxes reads as follows:

CAUTION

CONTAINS FLUORIDES

This flux when heated gives off fumes
that may irritate eyes, nose and throat.

1. Avoid fumes---use only in we ll-ventllat-
ed spaces.

2. Avoid contact of flux with eyes or skin.
3. Do not take Internally.
(2) Ventilation for general welding

and cutting-0) General. Mechanical
ventilation shall be provided when
welding or cutting Is done on metals
not covered In paragraphs (f) (6)
through (12) of this section. (For spe-
cific materials, see the ventilation re-
quirements of paragraphs (f) (b)
through (12) of this section.

(a) In a space of less than 10,000
cubic feet per welder.

(b) In a room having a ceiling height
of less than 16 feet.

(c) In confined spaces or where the
welding space contains partitions, bal-
conies, or other structural barriers to
the extent that they significantly ob-
struct cross ventilation.

(ii) Afirtimum rate. Such ventilation
shall be at the minimum rate of 2,000
cubic feet per minute per welder,
except where local exhaust hoods and
booths as per paragraph (f)(3) of this
section, or airline respirators approved
by the U.S. Bureau of Mines for such
purposes are provided. Natural ventila-
tion is considered sufficient for weld-
Ing or cuttin g operations where the re-
strictions In paragraph (f)(2)( 1) of this
section are not present.

(3) Local exhaust hoods and booths.
Mechanical local exhaust ventilation
may be by means of either of the fol-
lowing:

(1) Hoods, Freely movable hoods In-
tended to be placed by the welder as
near as practicable to the work being
welded and provided with a rate of air-

flow sufficient to maintain a velocity
In the direction of the hood of 100
linear feet per minute in the zone of
welding when the hood Is at its most
remote distance from the point of
welding. The rates of ventilation re-
quired to accomplish this control ve-
locity using a 3-inch wide flanged suc-
tion opening are shown in the follow-
ing table:

J.Gni.numOuct
wetang zone	 art ibry

f	 p,cWt eel /
rr%rrutes

4 to 6 iruhes from etc or taUL__	 150	 3
6 to a inches from ere or torch__.	 276	 3%
e to 10 inches from are or torch _	 425	 4%
10 to 12 habes from arc or torch _ 	 600	 554

'When bramg whir cadrrrt 	 bear6rg materials or when
eutt-ar0 on such materials increased rates of ventlarion may

b ^= half-inch duct dameter based on 4,000 feet per
rkme vetoci h pow.

(11) Fixed enclosure. A fixed enclo-
sure with a top and not less than two
sides which surround the welding or
cutting operations and with a rate of
airflow sufficient to maintain a veloci-
ty away from the welder of not less
than 100 linear feet per minute.

(4) Ventilation in confined Spaces—
(I) Air replacement. All weldin g and
cutting operations carried on in con-
fined spaces shall be adequatel y venti-
lated to prevent the accumulation of
toxic materials or possible oxygen de-
ficieney. This applies not only to the
welder but also to helpers and other
Personnel in the immediate vicinity.
All air replacin g that withdrawn shall
be clean and respirable.

(11) Airline respirators. In such cir-
cumstances where it Is impossible to
provide such ventilation, airline respi-
rators or hose masks approved by the
U.S. Bureau of Mines for this purpose
shall be used.

(iii) Selfcontained units. In areas
immediately hazardous to life, hose
masks with blowers or self-contained
breathing equipment shall be used.
The breathing equipment shall be ap-
proved by the U.S. Bureau of Mines.

(iv) Outside helper. Where welding
operations are carried on In confined
spaces and where welders and helpers
are provided with hose masks, hose
masks with blowers or self-contained
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breathing equipment ap proved by the
U.S. Bureau of Mines, a worker shall
be stationed on the outside of such
confined spaces to insure the safety of
those workin g within.

(v) Oxygen for ventilation. Oxygen
shall never be used for ventilation.

(5) Fluorine compounds-0) Gener-
al. In confined spaces, welding or cut-
ting involving fluxes, coverings, or
other materials which contain fluorine
compounds shall be done in accord-
ance with paragraph (f)(4) of this sec-
tion. A fluorine compound Is one that
contains fluorine, as an element in
chemical combination, not as a free
gas.

(fi) Maximum allowable concentra-
tion. The need for local exhaust venti-
lation or airline respirators for weld.
ing or cutting in other than confined
spaces will depend upon the individual
circumstances. However, experience
has shown such protection to be desir-
able for fixed-location production
welding and for all production welding
on stainless steels. Where air samples
taken at the welding location indicate
that the fluorides liberated are below
the maximum allowable concentra-
tion, such protection Is not necessary.

(8) Zin-a—(f) Confined spaces, in con-
fined spaces welding or cuttin g involv-
ing zinc-bearing base or filler metals
or metals coated with zinc-bearing ma.
terials shall be done in accordance
with paragraph (f)(4) of this section.

(ii) Indoors. Indoors, welding or cut.
ting involving zinc bearing base or
filler metals coated with zinc-bearing
materials shall be done in accordance
with paragraph (f)(3) of this section.

(7) Lead--d) Confined spaces. In
confined spaces, welding Involving
lead-base metals (erroneously called
lead-burning) shall be done in accord-
ance with paragraph (f)(4) of this see-
tlon.

(it) Indoors. Indoors, welding involv-
ing lead-base metals shall be done in
accordance with subparagraph (3) of
this paragraph.

(ill) Local ventilation. In confined
spaces or indoors, welding or cutting
Involving metals containing lead, other
than as an impurity, or involving
metals coated with lead-bearing mate-
rials, including paint shall be done
using local exhaust ventilation or air-

line respirators. Outdoors such oper.
ations shall be done using respiratory
protective equipment approved by the
U.S. Bureau of Mines for such pur-
poses. In all cases, workers in the im-
mediate vicinity of the cutting oper-
ation shall be protected as necessary
by local exhaust ventilation or airline
respirators.

(8) Beryllium. Welding or cutting In-
doors, outdoors, or in confined spaces
Involving beryllium-containing base or
filler metals shall be done using local
exhaust ventilation and airline respi-
rators unless atmospheric tests under
the most adverse conditions have es-
tablished that the workers' exposure is
within the acceptable concentrations
defined by § 1910,1000. In all uses,
workers in the Immediate vicinity of
the welding or cutting operations shall
be protected as necessary by local ex-
haust ventilation or airline respirators.

(9) Cadmium-0) General. Welding
or cutting indoors or in confined
spaces involving cadmium-bearing or
cadmium-coated base metals shall be
done using local exhaust ventilation or
airline respirators unless atmospheric
tests under the most adverse condi-
tions have established that the work-
ers' exposure is within the acceptable
concentrations defined by § 1910.1000.
Outdoors such operations shall be
done using respiratory protective
equipment such as fume respirators
approved by the US. Bureau of Mines
for such purposes.

(itl Confined space. Welding (braz-
ing) involvin g cadmium-bearing filler
metals shall be done using ventilation
as prescribed in paragraph (f) (3) or
(4) of this section if the work Is to be
done in a confined space.

(10) Mercury, Welding or cutting in-
doors or in a confined space involving
metals coated with mercury-bearing
materials includin g paint, shall be
done using local exhaust ventilation or
airline respirators unless atmospheric
tests under the most adverse condi-
tions have established that the work-
ers' exposure Is within the acceptable
concentrations defined by § 1910.1000.
Outdoors such operations shall be
done using respiratory protective
equipment approved by the U.S.
Bureau of Mines for such purposes.
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(11) Cleaning compounds-0) Manu-
facturer's instructions. In the use of
cleaning materials, because of their
possible toxicity or flammability, ap-
propriate precautions such as manu-
facturers instructions shall be fol-
lowed.
(it) Degreasing. Degreasing and

other cleaning operations involving
chlorinated hydrocarbons shall be so
located that no vapors from these op-
erations will reach or be drawn into
the atmosphere surrounding any weld-
ing operation, In addition, trichlor-
oethylene and perchlorethylene
should be kept out of atmospheres
penetrated by the ultraviolet radiation
of gas-shielded welding operations.

(12) Cutting of stainless steels.
Oxygen cutting, using either a cheml-
cal flux or iron powder or gas-shielded
are cutting of stainless steel, shall be
done using mechanical ventilation ade-
quate to remove the fumes generated.

(13) First-aid equipment. First-aid
equipment shall be available at all
times. All injuries shall be reported as
soon as possile for medical attention.
First aid shall be rendered until medi-
cal attention can be provided.

(g) Industrial applications—(1}
Transmission pipeline-0) General.
The requirements of paragraphs (b),
(e), and (f) of this section shall be ob-
served.

(ii) Field shop operations. Where
field shop operations are involved for
fabrication of fittings, river crossings,
road crossings, and pumping and com-
pressor stations the requirements of
paragraphs (a), (b), (d), (e), and (f) of
this section shall be observed.

(iii) Electric shock. When are weld-
ing Is performed in wet conditions, or
under conditions of high humidity,
special protection against electric
shock shall be supplied.

(€v) Pressure testing. In pressure
testing of pipelines, the workers and
the public shall be protected against
Injury by the blowing out of closures
or other pressure restraining devices.
Also, protection shall be provided
against expulsion of loose dirt that
may have become trapped in the pipe.

(v) Construction standards. The
welded construction of transmission
pipelines shall be conducted in accord-
ance with the Standard for Welding

Pipe Lines and Related Facilities, API
Std. 1104-1968.

(vi) Flammable substance lines. The
connection, by welding, of branches to
pipelines carrying flammable sub-
stances shall be performed in accord-
ance with Welding or Hot Tapping on
Equipment Containing Flammables,
APT Std. PSD NO. 2201-1963.

(vii) X-ray inspection. The use of X-
rays and radioactive isotopes for the
inspection of welded pipeline Joints
shall be carried out in conformance
with the American National Standard
Safety Standard for Non-Medical X-
ray and Sealed Gamma-Ray Sources,
ANSI Z54.1 -1963.

(2) Mechanical piping Systems—U)
General. The requirements of para-
graphs (a), (b), (d), (e), and (f) of this
section shall be observed.

(ii) X-ray inspection. The use of X-
rays and radioactive isotopes for the
Inspection of welded piping Joints
shall be in conformance with the
American National Standard Safety
Standard for Non-Medical X-ray and
Sealed Gamma-Ray Sources, ANSI
254.1-1963.

(The Information collection requirements
contained In paragraph (e)(6) were approved
by the Office of Management and Budget
under control number 1218-0056)
(Secs. 4(b)(2), 8(b) and 8(c), 84 StaL 1692,
1593, 1596. 29 U.S.C. 853, 855, 657; Secretary
of Labor's Order No. 8-76 (41 FR 26059); 29
CFR Part 1911; sees. 6, 8, 84 Stat. 1693, 1600
(29 U.S.C. 655, 657), Secretary of Labor's
Order No. 9-83 (48 FR $6736), 29 CFR Part
1911)
t39 FR 23502, June 27, 1974, as amended at
40 FR 23073, May 28, 1976; 43 FR 49750,
Oct. 24, 1978: 47 FR 14706, Apr. 8, 1982; 49
FR 6323, Feb. 10, 19841

9 19L0.253 Sources of standards

Sec_	 Source

ANSI 249.1-7967, Safety in Weldrg
and Cutting.

(919252.-- .__..,...__ (a) NFPA-5f-1464, Welting and
GL LN Oxygen Fuel Gas %I-
tems.

(b) ANSI 2-49.1 1967, Safety in
We" and C1Atn9-

(c) NFPA 518 1062, Cu" and
We'6rg Processes.

(d)41 CFA 50-20.7.7.
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§ 1910.254 Standards organizations,
Specific standards of the following

organizations have been referenced in
this subpart. Copies of the referenced
standards may be obtained from the
issuing organizations, The names and
addresses of the issuin g organizations
are as follows:

(a) American National Standards Institute
(ANSI), 1430 Broadway, New York, NY
10018,

(b) National Fire Protection Association,
470 Atlantic Avenue, Boston, Massachusetts
02216.

(c) Compressed Gas Association, Inc., 500
Fifth Avenue, New York, NY 10036.

(d) American Petroleum Institute, 1801 K
Street NW., Washin gton, DC 20006.

(e) American Welding Societ y, 345 East
47th Street. New York, NY 10017.

tf) Rubber Manufacturers Association, 444
Madison Avenue, New York, NY 10022.
t39 FR 23602, June 27, 1974, as amended at
40 FR 18426, Apr. 28. 19751

Subpart R-Special Industries

§ 1910.261 Pulp, paper, and paperboard
mills.

(a) General requirements-(1) Appli-
cation. This section applies to estab-
lishments where pulp, paper, and pa-
perboard are manufactured and con-
verted. This section does not apply to
logging and the transportation of logs
to pulp, paper, and paperboard mills.

(2) Standards incorporated by refer-
ence. Standards covering issues of oc-
cupational safety and health which
have general application without
regard to any specific industry are in.
corporated by reference In paragraphs
(b) through (m) of this section and In
subparagraphs (3) and (4) of this para-
graph and made applicable under this
section. Such standards shall be con-
strued according to the rules set forth
in § 1910.5.

(3) General incorporation of statld-
ards. Establishments subject to this
section shall comply with the follow-
ing standards of the American Nation-
al Standards Institute:

(1) Practice for Industrial Lighting,
All. 1-1965 ( 11-1970).

(it) Safety Requirements for Floor
and Wall Openings, Railings, and Toe
Boards, Al2,1-1967.

(ill) Scheme for the Identification of
Piping Systems, A13.1-1956.

(tv) Safety Code for Portable Wood
Ladders, A14.1-1968,

(v) Safety Code for Portable Metal
Ladders A14.2-1956.
(vi)Safety Code for Fixed Ladders,

A14.3-1956.
(vi l) Safety Code for Elevators,

Dumbwaiters, and Movin g Walks,
A17. 1-1965, includin g Supplements
A17.la---1967, A17.1b--1966, A17.1c^-
1969, and A17.ld-1970.

(viii) Practice for the Inspection of
Elevators (Inspector's Manual),
A17.2-1960, including Suppelements
A17.2a-1965 and A17,2b-1967.

(ix) Safety Code for Mechanical
Power-Transmission Apparatus,
B15.1-1953 (Reaffirmed 1958).
(x) Safety Code for Conveyors,

Cableways, and Related Equipment,
B20.1-1957.

(xi) Safety Code for Cranes, Der-
ricks, and Hoists, B30.2--1943 (Reaf-
firmed 1952 and partially revised by
1330.2.0-1967 and 1330.5-1968).

(xil) Overhead and Gantry Cranes,
1330.2.0-1967 (Partial Revision of
B30.2-1943).

(xiii) Crawler, Locomotive, and
Truck Cranes, B30.5-1968 (Partial
Revision of 830.2-1943).

(xiv) Power Piping, B31.1,0-1967
and addenda B31.10a-1969. fuel Gas
Piping, B31.2-1968.

(xv) Safety Code for Powered Indus-
trial Trucks, 856.1-1969.

(xvi) Identification of Gas-Mask
Canisters, K13.1-1967.

(xvii) Safety Code for Woodworking
Machinery, 01.1-1954 (Reaffirmed
1981).

(xviil) Requirements for Sanitation
in Places of Employment, Z4.1-1968.

(xix) Safety Code for Ventilation
and Operation of Open-Surface Tanks,
Z9.1-1951.
(xx) Fundamentals Governing the

Design and Operation of Local Ex-
haust Systems, Z9.2-1960.

(xxi) Prevention of Sulfur Fires and
Explosions, 212.12-1968.

(xxli) Method of Measurement of
Real-Ear Attenuation of Ear Protec-
tors at Threshold, Z24.22--1957.

(xxiii) Installation of Blower and Ex-
haust Systems for Dust. Stock, and
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A14.176 Projection booths. The following is a reprint of ss. ILHR 55.40
to 55.49:

ILHR 55.40 Motion picture machine booths, general. Every motion pic-
ture machine using nitro-cellulose film, together with all auxiliary and
associated equipment, shall be enclosed in a booth so arranged as to per-
mit the operator to walk freely on either side and in back of the machine.	 l
At least 48 square feet in area shall be provided for one machine, and 24
square feet additional for each machine over one. The ceiling height shall
be not less than 7 feet.

ILHR 55.41 Construction of booth. The floor of each motion picture
booth shall be constructed of masonry or reinforced concrete, or shall be
covered with not less than 2 inches of fire-resistive material. The walls
and ceilings shall be not less than 2-hour fire-resistive construction as
specified in s. ILHR 51.04.

History: 1-2-56; am. Register, February, 1971, No. 182, eff. 7-1-71; r. and reer, eff. 8-1-71
and exp. 1-1-72: er. eff. 1-1-12, Register, July, 1971, No. 187.

ILHR 55.42 Doors. (1) The door to the booth shall be not larger than
necessary for the safe and proper use and maintenance of the booth and
equipment, but in no case shall its dimensions be smaller than 2 feet by 5
feet or larger than 3 feet by 7 feet. The top of the door shall be not less
than 12 inches below the ceiling of the booth.

(2) The door shall be a tight-fitting self-closing fire door as specified in
s. ILHR 51.047, shall open outwardly, and shall not be equipped with
any latch.

llistory:1-2-56• am. (2), Register, February, 1971, No. 182, eff. 7-1-71; r. and reer, (2) eff. 8-
1-71 and exp. 1-1-72; er. (2) eff. 1 . 142, Register, July, 1971, No. 187,

FP ILHR 55,43 Openings. (1) Two openings for each motion picture
machine may be provided. The one for the operator's view shall not be
larger than 200 square inches and the one for projection not larger than
120 square inches. Where separate stereopticon, spot, or floodlight ma-
chines are installed, not more than one opening shall be provided for each
such machine for both the operator's view and the projection of light, A]I
such openings shall be as small as practicable.

(2) Each opening.shall be provided with an approved gravity shutter
set into guides not less than one inch at sides and bottom, and overlap
ping the top of the opening by at least one inch when closed. Shutters
shall be not less than No. 10 US. Standard gauge iron or equivalent,
arranged to move freely in guides of like material and thickness bolted to
the wall. Each shutter shall be suspended by a cord and shall be so ar-
ranged that closing is by gravity action. A fusible link shall be provided
in the cord over each shutter. A link shall also be provided over each
magazine, which on operating will close all shutters, A manual release
shall be provided near each exit door by which all shutters can be closed
simultaneously. Shutters shall not be blocked open nor held open in any
manner except by the harness of cords and links as herein described.
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ILHR 55.44 Ventilation of booths. Every booth or room housing projec-
tion, sound or any other equipment which vitiates good air conditions or
requires the attention of an attendant shall be ventilated as required by
s. ILHR 64.05. Fresh air intakes in booth walls, except for outside air,
shall not exceed 72 square inches in area, nor be more than 3 inches above
the floor. They shall be equipped with automatic strutters as described
for projection openings.

History: 1-2-56;r, and recr. Register, October, 1964, No. 142, eFt.11-1-67; am. Register, De-
cember, 1975, No. 240, efi. 1-1-76.

ILHR 55,45 Relief outlets. Every booth or room housing projection, FP
sound or other equipment which constitutes a fire, smoke, explosion or
fuming hazard shall be equipped with one or more gravity outlets ex-
tending upward from the ceiling through the roof. The net area of such
ggravity relief outlets shall be equal to one per cent of the room or booth
floor area, but not less than 12 inches in diameter. Such outlets shall be
constructed as sheet metal ducts having double walls with % inch air
space between, or better construction. Where a relief outlet passes
through, or is within 18 inches of any combustible construction, or passes
through any other occupancy, approved masonry flues as specified for
chimneys, s. ILHR 64.46, shall be used. The relief outlets shall be
equipped, at the booth or room outlets, with a gravity shutter which will
open automatically under excessive heat conditions. The automatic
shutter shall normally be-tightly closed where mechanical exhaust venti-
lation is required in the same room.

ILHR 55.46 Electric Nviring. All lights and electric wiring, also motors, FP
are lamps, rheostats, and associated electrical equipment shall conform
in type and arrangement to the requirements of the Wisconsin state elec-
trical code, vol. 2, ch. ILHR 16.

ILIIR 55.47 Motion picture machine. Every projection machine shalt be
securely fastened to the floor, and together with sound head and other
associated equipment, shall be of safe design. No part of the film shall be
outside of a tight metal enclosure during projection, and the feed and
take-up reels shall have riveted, flanged, or welded joints. A shutter shall
be placed in front of the condenser, arranged so as to be closed except
when held open by the operator, or by some mechanical device which will
assure immediate closure when operation of the machine is stopped.

11,HR 55.48 Fire protection in booth; care and use of film. (1) All shelves,
furniture and fixtures shall be incombustible. No combustible material
shall be permitted to be within such booth, except films and film cement
not exceeding one pint. Smoking is prohibited. Heating equipment in
booths shall be limited to steam, warm air, hot water or electric convec-
tion heaters with low surface temperature elements, Radiators shall be
protected by '/ inch mesh screen with the top sloped at least 45° to the
horizontal.

(2) Films not in process of rewinding, examination or projection shall
be kept in metal containers. Up to 40 pounds of film may be kept in the
projection booth in interstate commerce commission shipping contain-
ers. Excess over 40 pounds shall be kept in an approved film cabinet, but
the total quantity of film in any booth shall not exceed 125 pounds.
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(3) Rewinding in the projection booth is prohibited unless done in an
approved enclosed type rewind machine. An approved can with self-clos-
ing hinged cover shall be provided for scrap film.

(4) Up to 125 pounds of film in addition to that permitted in a projec-
tion booth, may be kept in containers as specified above, providing this
excess is in a rewind room of not less than 80 square feet area, and of the 	 #
construction specified in ss. ILHR 55.41 and 55.42. Such room shall have
a vent of at least 50 square inches in area extending upward to the
outside of the building, with a clearance to combustible material con-
forming to s. ILHR 55.45. Furniture and heating shall be as for the pro-
jection booth, and smoking is prohibited.

Note: The weight of a 1000 foot roll of 35 millimeter film is assumed as 5 pounds,

ILHR 55.49 Portable booths. (1) Every portable booth used to confine
the fire hazards of a motion picture machine shall be of approved design
conforming to the requirements for permanent booths.

(2) Every booth used for more than 3 consecutive performances in one
location will be considered a permanent booth.
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