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APPENDIX

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

A14.002 (2) (b) Excmpt buildings. The text of this section refers to s,
102.04 (8}, Stats., as it relates to the definition of farming. The following
is a reprint of 5. 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 simifar
structures unless used principally for the production of food
and farm plants, “Farmer” 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 commedi-
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
untless 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) Fire inspection reporlin? 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 REPORY

Owner:

Owner Address:

Telephone:

Agent:

Agent Address:

Telephone:

Qccupant:

QOccupant Address:

Telephone:

Type of Bustness:

Construction:

Height:

Roof Construction:

Fire Appliances:

Insurance Carner:

Fire Department Cann:

Complaints:

SRI-195Y (. 02/88)

12315
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Year

1stinsp

2nd Insp

3rdinsp 4th Insp

Bate of Inspection

Aisles

Alarm System

Building Repairs

Burning

Chermicals

Combustibies

Doors

DuctsiVents

wlo|~|o|wnfs|w|~] -

Electriaty

)

. Elevators

-
—

. ExstLights

(¥

Extinguishers

—_
W

Exits

—_
-

. Explosives

—
w

. FueDoors

—
=]

Fire Escapes

—
~J

Flameproofing

—
o

. Flammable Liguids

-
bt

Housekeeping

f
<

. Isolation/Enclosure

N
-

. Open Flame Devices

~N
s

Paint Spraying

[\
L

Rubbish/wWastes

e
P h

. Smokepipes

™
w

. Sprinklers

n
o

Staws .

g
~

. StandpwpesiCabinets

ard
[>=]

. Welding

Eav
o

. Other

w
«

Inspector

31. Dept. Violation No_

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

WIS

Owner: I.F.L. O.F. L.
Qwner Address: Telephpone:
Agent:

Agent Address: Telephone:
Occupant:

Occupant Address: Telephone:
Type of Business:

Construction: Height: Roof:

Fire Appliances;

Insurance Carrier:

Fire Dept. Conn:  [JYes [No If yes, where located:

1 IqUInK

Foam on Hand:

Liquid {gals): Powder.{cans}
Number of flammable liquid tanks on property, contents and capacity of
each:

Number of underground tanks: | Above Ground:

Horizontal: Vertical:
Are tanks being used: If not used, Are tanks properly abandoned
[OYes 1Mo inplace:  [JYes [JNo
SBD - 7958 {N. 0288} Station:

Register, April, 1989, No. 400
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1st Qtr 2nd Qtr 3rd Qtr ath Qtr

Date of Inspection

Vertical Tanks

Harizontal Tanks

Underground Tanks

Vents

Barrel Storage

Dikes

Pumphouse

Warehouse

=R El PR Bl Bl Pl Badl B B

Truck Loading

10. Building and Grounds

11. Required Tanks Labels

12. Fire Appliances

13. Heating Units

14. Tank Car Unloading

15. Storage-Flam. Liquids

16. Pumpson Flam. Liquids

17. Electrical

18. “"NoSmoking” Signs

19. GasPumps

20. Other Violations

2t. Complaints:

22. Complaints Carnied Over:

+
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FIRE DEPARTMENT BUILDING RECORD

i
STATION:.. . CLASSIFICATION: __ FIRE LIMITS: CARD NUMBER: %g
OWHER: ADDRESS: TEL: é;
AGENT: ADDRESS: TEL: c
OCCUPANT: BUBINESS: . TEL: g
CONSTRUCTION-WALLS: ROOF: NO. STORIES:
HEATING.TYPE. ___ _ _ LOCATIOM:____ __ __ FIRE ALARM:__
EXTINGUISHERS!
SPRINKLERS: COMPLETE: __PARTIAL: WET:—__DRY:___ OTHER:
STANDPIPES: YES: _ NO:._ HOSE CABINETS: YES: _NO: — HOBE BIZE: E
GAS SHUT QFF LOGATION: —_ ELEC, SHUT GFF: z
AIR CONDITIONING $HUT OFF *

DATE [ INSPECTOR CONDITIONS FOUND DATE | INSPECTOR | GONDITIONS FOUND

Register, April, 1989, No, 400
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INSURANCE CAMRIER: DWHER
OCCUPANT

ADDITIONAL QCCUPANTS: 1,

LP.L . CHLORINE: HYDROGEN___ OTHER .

SPECLAL HAZARDD: LIQ. OXY:

LOCATION OF HAZARDS:

FLAHMHABLES STORES:

DATE § IRPECTOR GONDITIONS FOUND DATE | INSPECTOR | CONDITIONS FouND

Register, April, 1989, No. 400
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A14.020 (2) (¢) Wriiten fire reporis. 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 53707
608/266-7874

Register, April, 1989, Wo. 400
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WISCONSIN CIVILIAN CASUALTY REPORT

FIRE DEPARTMENT
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WISCONSIN FIRE SERVICE CASUALTY REPORT

FIRE DEPARTMENT

oD CNCIDENT 14O

CRSIALTY RATE (LAST, F5T,12)
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A14,0215 Equipment, 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 firc department which
satisfics all of the following requirements:

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

2. Singly, or in combination with another fire department
under a mutual aid agreement, has a total active membership
of at [east 22 fire fighters and can ensure the response of at
least 4 fire fighters, none of whomn 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 picce 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 Pelition for variance, The following forms (SB-8 and SB-84A)
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,

Register, April, 1989, No. 400
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PETITICN FOR VARIANCE APPLICATION
Wisconsin Department of Industry, Labor and Human Relations

FFY Y FELCE USE DMIY
P A Safety and Buildings Division MFTTLR N DAY

201 East Washington Avenue, P.O, Box 7969

Receipt No. Madl%ﬁnég‘élgaogflﬁ'i 3Tt E-Npzter
! —

[Ware of Gunérspetitioner Ta11ding or Froject AGeat, Architect or Englneering fim
Coopzny Terant Nazz, 1l any Street & Nomber

Street L Neoher Lecation, Street & dmbar Cily State Zip Cede
City State Tip Tede [ City County Telephane Wober

Telephane Number Plan Kozber, if kngen Kare of Contack Person

1. ke role bedng petitfoned reads as foliows: (clte spectfic rule muber and Tangiage}

~

The rule being pelitioned canrot Be entirely satisficd because

3, The following adternative(s} ard supporting information are propesed as a means of providieg an equivalent degree
of kealth, safety or welfare as addressed by the rule:

Rate: Please attach any pictures, plans, sketefer or required positfen statecents.

VERIFICAVIOR BY QWWER — PETITIDH 1S VALID QORY IF HOTAR[ZED AND ACCOWFANIED BY REVIEW FEE
See Sectios Ind 69.15 for corplete fee information
Kate: Petitfoner must be the owrer of the building or preject. Fesants, agents, desigrers, contractors, atterces,
£tc. ray not $igs petition unless a fower of Attorney is Subaitted with ihe Petitien for Variznce Applicatien.

. bafrg duly sworn, [ state as petitioner that I have read the foregoirg

{NAME OF FETITIONER, Please typesprintl
petitien, Lhat I telieve It to be true asd I have significant ownership rights in the svdject building or project.

Subscribed and sworn to before m2 this date:

Signature of Petfticner

Hy ceemission expliress

Notary Public
SB-B{R.05/83)

Register, April, 1989, No. 400
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POSITION STATEMENT:
To be compited by
Criet ol Fire Deparimant

WISCONSIN DEPARTMENT OF
INDUSTRY, LABOR AND HUMAMN RELAYIONS
DIVISION OF SAFETY & BUILDINGS

P.0.BOX 7069 MADISON Wi 53707

Nura of Onrar Bk ag Octupancy or Lan Agent, Architict o Engiabiring Firm
[Comeamy Terast Nara, it pry SUHLA Mo,

Susat & Mo Buitdng Lecatiaa, Straet & Ko, City Sute & Tip
Tty Stk Zo ity Cegary Proey

1. 1have read 1he petition for varisnce of ruls;

2. ¥ recommend
{Check appropeiate box}

Deniat | Approvst l Cond onat Approval o Comment®

3. Explanation for Retommendation:

barrier free envirgnments, ete,

* IF gesired, Fire Departments may Indicate “Ho Comment” on non-fire safety isues sach as sanitary, ndrgy Constrvalion, structurst,

4. O |ind no confBt with locat rules and regiations
1 1 find that the petition Is In cenfiict with feta! cules and regdations

Explinztion

Sgnature of Fire Chiel

Dute

FLEASE COMPLETE AND SUBMIT PROMPTLY TO BEFARTMENT OF INDUSTRY, LABGR AND HUMAMN RELATIORS AT THE

ADDRESS SHOWN ABOVE.
SEHA (RN

Register, April, 1989, No. 400
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Al4, (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 loeal fire departments in issuing required permits:

FIRE DEPARTMENT BUREAU OF FIRE PREVENTION

- PERMIT

lsguED YOO ADDRESS: . =
PERMIT DATE-FROM: _____ = TO:

THIS PERMIT IS NOT TRANSFERABLE AND MAY BE REVOKED FOR ANY VIOLA -
TION OF CITY OR STATE CODES, OR FALSE STATEMENTS OR MISREFRESENTATION
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 bulldings. Whoever does cither
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 he 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

(¢} 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 atfempted 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 B
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 unders, 939,25 or
under circumstances in which the person should realize thata
substantial and unreasonable risk of serious damage to
another’s property is created.

843.05 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 NFPA 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 m®) 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 (345 kPa) pressure when
such appliance is larger than 100 cu ft (2.83 m?) 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?) 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 m?) 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®) 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 Edition

Chapter 8 Solid Fuel Burning Appliances

8-1 Definitions.

Fireplace Stove. A freestanding, chimney-
conmected, 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.

BT
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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 having jurisdiction may be installed as spectfied 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 in 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; tht 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).

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 TFor 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
coliar.

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 sotl, crushed rock, or gravel; _

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

(c) on approved assemblies constructed of only non-
combustible matertals, and having a fire resistance rating
of not less than 2 hrs, with floors constructed of noncom-
bustible materwl;

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

b9
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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 permitied to be placed without floor pro-
tection in any of the following manners:

(1) 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 18 in, (457
mm} beyond the appliance on all sides;

(2) .on concrete bases adequately supported an 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 Low-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 be
covered with a steel plate not less than 3, 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 venulated open space beneath
the firechamber or base of the appliance are permitted to
be placed on fleors 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 % in. (4.8 mm} in
thickness. The floor protection shall extend not less than
18 in. (457 mm) beyond the appliance on all sides.

8-6.2.6 Low-heat industrial-type solid fuel burning ap-
pliances with legs or pedestals that provide less than 6 in.
{152 mm) 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 permiited 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 a fire 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 are 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 ?4 in. (4.8 mm) in
thickness. The floor protection shall extend not less than
$ 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 combustble 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 % in. (4.8
mm) in thickness. The floor protection shall extend not
less than 3 ft (0.92 m) heyond 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
firechaumber 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) oo 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. 1:  Appliances listed for installation with
clearances less than specified in Table 8-7(a) may be in-
stafled 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 s0 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 foncombustible material.
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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.

Ahove 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 67152 48/1219  6/152®  6/1522
Steam Boilers — 15 psi
Water Boilers — 250°F max.
Water Boilers — 200°F max.
All Water Walled or Jacketed.
Furnaces
Gravity :
and Forced Airt 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 36/914  36/914  18/457

"T'o combustible matenal 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 mam) 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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B-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
L-in. (25.4-mm) air gap.

8-7.2.4.2 1If 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 l-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 Forms of Protection!-*34.35.6.7.8.3.10

Clearance rediiction systern applied to
and covering all comnbustible surfaces

within the distance specified as re-
quired clearance with no protection

(see Section 8-7.1).

Maximurn allowable reduction in
- clearance {percent)

‘When the required clearance with no
protection is 36 in.. the elearances below
are the minimum allowable clearance.
For other required clearances with no
protection:, calculaze minimum allowable
clearance from maximum allowable
reduction.®!® )

As Wal] Protector

As Ceiling Protecroyr

As Wall Protector As Ceiling Protecror

(a) 33 in. (90 mm)
thick masonry wall without
ventilated air space. -

(b) 4 in. (15 mm)
thick noncombustible
insulation board over 1 in.
(25 mm) glass fiber or
mineral wool batts without
ventilated air space.

(c) 0.024in./0.61 mm
(24 gage) sheet metal over
1 in, (25 ram) glass fiber or
mineral wool batts rein-
forced with wire, or
equivalent, on rear face
with ventilated air space

{d) 3% in. (90 mm)
thick masonry wall with
ventilated air space

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

(f) 1% in, (13 mm) thick
noncombustible insulation
board with venrtilated air
space.

33%

50%

6%

66%

66%

66%

33%

50%

50%

50%

(in./mm} {in./mm)
24/610 —
18/457 24/610
12/305 18/457
12/305 —
12/305 18/457
12/305 187457

xipuaddy
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(g) 0.024 in./0.61 mm
{24 gage) sheet metal with 66% 50%, 12/305 18/457
ventilated air space over
0.024 in./0.61 mm (24
gage) sheet mecal with ven-
alated air space.
(h) 1in. (25 mm) glass
fiber or mineral wool batts 66% 50% 12/305 187457
sandwiched berween two .
sheets .024 in./0.61 mm
(24 gage) sheet meral wich
ventilated air space.

‘Spacers and ties shall be of noncombustible material. No spacers or ties shall be used directly behind appliance or conductor.

*With all clearance reduction systems using a ventilated air space, adequate air cireulation shall be provided as described in
8-7.2.4, There shall be at least 1'in. (25 mm) between the clearance reduction system and combustible wails and ceilings for
clearance reduction systems using a ventilated air space.

*Mineral wool batts (blanket or board) shall have a minimum density of 8 Ib per f* (128.7 kg/m?) and have a minimum melting
point of 1500°F (816°C).

*Insulation material used as part of clearance reduction system shall have a thermal conductivity of 1.0 (Btu-in.)/{sq ft-hr-°F)
or less, Insulation board shall 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 14 in. {13 mm} of open,
ventilated air space between the connector and the masonry.

“There shall be at least 1 in. (25 mm) between the appliance and the protecror. In no case shall the clearance berween the ap-
pliance and the wall surface be reduced below that allowed in the sable.

’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 elearances and thicknesses are minimums: Jarger clearances and thicknesses are acceprable. 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: G, = € X (1 — R/100). C,, is the
minimum allowable clearance, G, is the required clearance with no protection, and R is the maximum allowable reduction in

SNOLIVIHY NVIWNH ANV “I0dV1 ' A4LSNANI

clearance,

®Refer to Figures 8-7{f) and 8-7(g) for other reduced clearances using materials (a) through (h). Z

S -~

S o

. . . . . . 5

Materials and products listed for the purpose of reducing 8-7.2.4 For clearance reduction systems using an air &

clearance to combustibles shall be installed in accordance space between the combustible wall and the wall protec-

with the conditions of the listing and the manuofacturer’s tor, adequate air circulation shall be provided by one of -
-3

instructions. the following methods as shown in Figure 8-7(¢).
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8-7.2.6 All clearances provided between solid fuel
burning appliances and combustible materials shall 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 epproval 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,

4-2,6.1 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 231C, Rack
Storage of Materials,

AI4,110 (2) {c) Clearances o 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 aceess 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 tile 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 panaels.

TABLE 110-16 (a) WORKING CLEARANCES

Voltage (o Minimum Clear Distance (feet)
Ground, Nominal Condition; 1 2 3
8-150 3 3 3
151-600 3 312 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 switehboards, 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 hack.

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.

{e) 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-
trancehnot(liess 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
Exéol:g;ing §pace in front of such equipment shall not be less than 3 feet

mm},

(e) Tllumination. Illumination shail 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 (1.91m), .

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-
paily containing motor contro! units.
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Al4.110 (3) (a? 4, ‘Outside storage’. The following diagram illustrates a
typi%al sample iayout of piles and driveways that satisfies the require-
ment.,

v/
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Al4.114 Prohibition of smoking. The following is a reprint of Ch, ILHR
4 - Signs for Smoking Areas, which includes a reprint of s, 101.125, Stats:

Register, April, 1989, No. 400




INDUSTRY, LABOR, AND HUMAN RELATIONS 73

Appendix
Chapter ILHR 4
SIGNS FOR SMOKING AREAS
ILHR 4.0 Purpose ILHR 4.03 Petition for variance
ILHR 4.92 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, 1884, No. 346, fi, 10-1-84,

ILHR 4.02 Signs, (1) WoRDING. The signs used to designate smoking
argas shall contain the words “Smoking Allowed” or “Smoking Permit-
ted”.

(2) CHARACTER SPECIFICATIONS. The letters shall be at least 3% 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-
gpl for smoking allowed. The symbol shall be at least 2% inches in each
imension.

Note: See Appendix for further explanatory information.

(4) CHARACTERS CONTRAST AND BACKGROUND. The signs shail 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,

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

{6) SPATUTORY 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 sIaNs. 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, 845, eff. 10-1-84.

JILHR 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 weliare of the employes or

Register, April, 1989, No, 400




4 WISCONSIN ADMINISTRATIVE CODE

Appendix

the publie, Violation of those conditions under which the variance is
granted shall constitute a violation of this echapter. The cost for process-
ing petitions for variance shall be $50.

Note 1: Coples of the petition for variance (form SB-8) are available at no charge from the
Division of Salety and Buildings, P.O. Box 7969, Madison, Wisconsin 53707.

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 15 business days of receipt of all information necessary
to complete the review.

History: Cr, Register, September, 1984, No. 345, eff, 10-1-84,

ILHR 4,04 Penalties, After April 1, 1985, any person who wilfully fails
to comply with the rules of this chapter shall forfeit not more than $25,

History: Cr, Register, September, 1984, No, 345, 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 Purrosg. The following is a reprint of 1983 Wisconsin Act 211
which created s, 101.123, Stats.:

STATE OF WISCONSIN

Date of enactment: April 18, 1984
1983 Senate BilL S0 Date of publication®: April 25, 1984

1983 Wisconsin Act 211

AN ACT 1o create 101,123 of the statules, relating to regulating smoking in public conveyances and
specified places, granting rule-making authority and providing a peralty.
The people of the state of Wisconsin, represented in scuate and assembly, do enaci as follows:
SECTION 1. 101.123 of the statutes is created to read:
101,123 Clean indoor afr. (1) DPerNrmons, 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 progeam is offered that has been approved or
licensed by a state apency or board,

{4 "Inpatient health care facility™ has the meaning provided under s, 140.86 (1), except that it does
inctude community-based reside ytial facilities as defined under 5. 50.01 (1}

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

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

(¢) **Public conveyance™ means mass transit vehictes as defined by s. 340.01 (28q) and school busses
as defined by s. 340.0! {56).

(0} “Restaurant™ means an establishment defined in 5. 50.50 {3) with a seating capacity of more than
50 persons.

{g) “Retail establishment” means any store or shop in which relail sales is the principal business
conducted, except a tavern operating under a “Class B” intoxicating liquor license or Class “B”
fermented mals beverages license, and except bowling atleys.

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

(2) REGULATION OF SMOKING. (2} PFxcept as provided in sub. (3}, no person may smoke in the
following places:

t. Public conveyances.

2. Educational facilities.

. Inpatient health care facilities.

. Indoor movie theaters.

. Offices,

. Passenger elevators.

. Restaurants.

. Retail establishments.

. Public waiting rooms.

10. Any enclosed, indoor area of a state, county, city, village or town building.

R - R R I
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-2- . L1983 Senate Il 80

(b) The prohibition in pae. (a) applics only to enclesed. indeor areas.

(¢) This section does not Timit the authority of any county. city, viltage or town to entct ordinanees
or of any schaol district to adopt palicies thal. complying with the purpose of this section, protect the
health and comfort of the public. . '

(3) Exceprions. 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 controt of the spansor of the funciion,

_(d) Restaurants holding a "Class B” intoxicating liquer or Class “B"™ fermented malt beverage
license if the sale of intoxicaling liquers or fermented malt beverages or both accounts for more than
50% of the restaurant’s receipts.

() Offices that are privately owned and occupied.

(f) Any arca of a facility vsed principally 10 manufucture or assemble goods, producis or
merchandise for sale. :

{g) Prisons, secured correctional (acilities, secure detention facilities, jails and lockup facitities.

{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} Tf 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
pubtic. If an entire building is designated a smoking area, notice of the designation shall be posted on
or near all entrances to the buitding normally used by the public, but pesting netice of the designation
on or near entrances to rooms within the building is not required.

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

(d) This seclion requires the posting of signs only in areas where smoking is permitted.

(5) ReseoxsiaiLivees, The person in charge or his or her ageat shalk:

(a) Post signs identifying designated smoking areas; and

(b) Arrange sealing to accommodate nonsmokers if smoking areas are adjacent to noasmoking
areas.

(6) UniForM stoxs. 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 depariment shalf arrange with the department of administration
to have the signs prepared and made available to state agencies for use in state facilities.

(8) PeNaLTIES. (2) Onand after the first day of the 12th month commencing afier the effective date
of this section (1983), any peeson in charge or his or her agent who wilfuily fails to comply with sub. (5)
shall forfeit not more than $25.

(b) Sections 101.02 (13) (@) and 939.61 (I} do not apply to this section.

() A violation of this section does not constilule negligence as a matter of law.

(9 Moumcrion. 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; ’

SMOKING
ALLOWED

¢ SECTION 101.123(4), WIS, STATS,
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A 4.02 (2) The following diagram illustrates character ratio require-

ments,

1 Unit

3 Units

1

5 Units
1 Unit

Width:Height Ratio

10 Units

4 Units

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

2% min.

R T

Rt 4
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A14.115 Matches. The following is a reprint of s. 167.07, Stats.:

167.07 Manufacture, storage and distribution of maiches.
(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 “*parfor matches;" nor manufac-
ture, slore, sell, offer for sale, or otherwise dispose of or
distribute white phosphorus, double-dipped, strike-anywhere
maiches, 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 matches which, when
packed in a carton of five hundred approximate capacity and
placed in an oven maintained at a constant temperature of
two hundred degrees F., will ignite in eight hours; nor
manulacture, store, offer for sale, scll or otherwisc dispose of
or distribute Blazer, or so-called wind matches, 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 matches are
packed bears plainly marked on the outside thereof the name
of the manufacturer and the brand or frademark under 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 malches, when stored in ware-
houses, cxcepling manufacturers’ warchouses 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 matches shall be arranged in two nearly equal
portions, the heads of the matches in the two portions shalt be
placed in opposite directions, and all boxes containing three
hundred and ifty 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;
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said strip shall be flanged down to hold the matches in
position when the box is nested into the shuck or withdrawn
from it.
(3) Allmatch boxes or packages shall be packed in strong
shipping conlainers or cases; maximum number of match
boxes or packages contained in any one shipping container or
case, shall not exceed the following number:

Nominal Number of

Number of Boxes Matches per Box
One-Nall ZrOSS ..ot 700
ONE ZrOS8. e iiiiniierienereneesinssnssnsessnessseesssssnanssessesssne SO0
TWO BLOSS cenieierrriieisremeesssrerssrsrarnsessesisssssessesresssenensns 300
THIEe HIOSS civvevvreeecrertivveesresnnerereneessssasnsersesonnenseesassrns SO0
FIVE Zross cveeccieinescninienes reeeeereenaanennd 200
Twelve gross..... 100
TWenty gro88 ocovvireierrenices .over fifty and under 100

Twenty-five gross ..ccocovecnninenns crerenereerene-s Under 50

{4} No shipping container or case constructed of fiber
board, corrugated fiber board, or wood, nailed or wirebound,
shall ¢xceed 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 $235.
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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 bulldings; excavalions. (1) (a) The governing
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 thercof within such municipality, which in its judgment
is 50 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 shail specify a time in which the
owner shall comply therewith and specify repairs, if any. It
shalil 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 ofan
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 deterinines that the cost of
such repairs 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 insucer.

(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 be 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 oblainable. 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. I 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 shali 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 unti! 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 an order of the court
requiring the owner to comply with an order to raze or
remove any building or part thereof issued under this section
if' the owner fails or refuses to do so within the 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 be 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 held 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 madify it as the circum-
stances require. Costs shall be in the discretion of the court.
If the court finds that the order of 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 [ixtures 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 if, or if it has no appreciable value
he may destroy the same. In case the properly 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 apainst 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
notifted 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 counly 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 ofa
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 2 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). Ifthe 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 viliage to enact ordinances in this
field.

(7) Thic action provided in sub. (1) for razing or removing a
building on premises in a town situated in a county of less
than 15,000 population shall be commenced in accordance
with s. 801.02. 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 comumencement or
prosecution of such action.

(8) (a) In this subsection “building” means a building,
dwelling or structure. '

{am) 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 cither 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 nofice 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 dircct 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
shali 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 refated 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 ahd 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 courl 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 courl 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 knows,
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
conumenced 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 table for such costs,

2. Secure and seil 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
tnanner.

{bm) L. 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 Jaw 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, 1f 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 shail order that the building inspector or
other designated officer proceed to raze the building.

5. Afl 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 struciure 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 venis, mechanical draft and
venling devices. (1) GENERAL REQUIREMENTS, Heating equipment using
solid, liquid or gas fuels shall be vented to the outside, except as permit-
ted in 5. ILHR 64.21, A natural draft chimney or other venting device
shall have the height and area to remove the produets of combustion.
Chimneys, smoke stacks, gas vents, mechanical draft and venting de-
vices shall comply with the requirements of NFPA No. 211 [z, ILHR
51.27 (7a)}, Chimneys, Fireplaces and Vents,

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

(3) TERMINATION. (a) Gravity lype. 1. All chimneys or smokestacks de-
pending on a gravity prineiple for the removal of the produets 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 1lcligherktham 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)Y Mechanieal type. The height and cross-sectional area may be re-
duced for chimneys employing a mechanical draft system of either foreed
or induced draft when approved by the department,

History: Cr. Register, December, 1975, No. 240, eff. 1-1.76; am. (1) and (3)(a), Register,
January, 1980, No. 289, eff, 2-1-80.

ILHR 64.46 Masonry chimneys., The design and construction of the
chimney shali 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 huil
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 shail 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 he
less than 4 inches in solid thickness, No smoke flue shall have a cross-
sectional area less than 64 square inches. Flue linings 7 inches by 7 inches
inside, or 8 inches in diameter inside, may be used.
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(8) 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 shal} be continucus to a point not less
than 4 inches above the enclosing walls.

(4) SMOKE 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 fo 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.

(6) 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, off, 1-1-76; am, (1), Register, January,
19806, No. 289, eff, 2-1-80.

FP ILHR 64.47 Meial smokestacks. {1) SMOKESTACKS IN EXCESS OF 30
FEET, The thickness of the metal walls shall be at least 8/16 inch for
smokestack heights up to 40 feet and % 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
smoklestack shall be protected by % inch of ashestos covered by sheet
metal.

Histoery: Cr, Register, Decamber, 1975, No. 240, eff. 1-1-76; am, (1) (intro.), Register, De-
cember, 1978, No. 276, of, 1-1-7§,

FP ILHR 64.48 Factory-built chimneys and gas vents. (1} GENERAL. Faec-
tory-built chimneys and gas vents shall be of an approved type.
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(22 TYPES OF APPROVED CHIMNEYS AND GAS VENTS. (a) Kesidential {ype
and building healing 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° I, 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 660° ¥, at
the outlet of the draft hood.

(e Type “BW". An approved type “BW’ gas vent may be used witha
vented recessed wall heater,

{d) Single wall vent pipe. An approved single wall vent pipe may be
nsed 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 oii-fired
appliances listed as suitabie by a recognized agency and with gas-fired
appliances approved for type “B” vents,

{£) 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 de:égnated as ‘‘residential type”,
"_buillding heating appliance”, “B”, “*BW?” and “L"’ types listed by Underwriters’ Laberato-
ries, Inc.

History: Cr. Reglster, December, 1976, No. 240, eff, 1-1-76; r. and recr., Register, Decemn-
ber, 1978, No. 276, eff. 1-1-79; am. (2)(a) and (d), Register, Deceraber, 1981, No. 312, eff, i-1-
82; er. (2) (f), Register, December, 1983, No. 336, eff, 1-1-84.

ILHR 64,49 Gas vents, All gas ranges (except those designed as un-
vented), water heaters and other gas-fired equipment shall be provided
with vent pipes conforming to the requirements for gas vents as specified
in 3. 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. Reglster, December, 1976, No. 240, eff. 1-1-76; am. Register, December, 1978,
No, 276, eff. 1-1-79; am. Register, January, 1980, No. 289, eff, 2-1-80; renum. from ILHR
64,50 and am,, Register, December, 1981, No. 312, eff. 1-1-82,

ILHR 64.60 Chimney and venl connectors. (1) CONSTRUCTION AND IN-
STALLATION. The construction and installation of chimney connectors
shall conform with the following requirements:

(a) Concealed space. No chimney connector shail 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 thimbiles built in brickwork or other ap-
proved fireproofing materials extending not less than 8 inches beyond ali
sides of the thimble;

(¢} 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
vent, 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 fo 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. Bxcept as specified in subd. 2., chimney
or vent connectors shall be listed or conform to the type of material and
thickness indicated in Table 64.60 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 038 20
Greater than 16 inches _ 0b68 16

History: Cr. Register, December, 1981, No, 312, off. 1-1-82; am. (1) (¢) and (g) 2., ister,
August, 1985, No. 366, off, 1-1-86. Regl
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Al4.118 (3) Feod preparation equipment. The following is a reprint of s,
ILHR 64.67 (6):

{6) AUTOMATIC SUPPRESSION 3YSTEMS. 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 electrieal
sourees serving cooking appliances, grease consuming appliances or fume
ineinerators and equipment associated with the hoods shall he 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 duet 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,

(e) 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 5 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 decoralive 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.

Nole #1: See s, ILHR 51.06 for the restrictions of foam plastics.

Note #2: Toxieity of the products of combustion is notincluded 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 hasic 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 rootn 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
}156(_1 as inferior trim and incidental finish shall alse comply with the fol-
owing:

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

. 2, The maximum thickness of the trim is % inch and the maximuny
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 CONSTRUCTICN. (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 occupaney 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 specifted in Table 51.07.
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TABLE 51.07
MINIMUM INTERIOR FINISH REQUIREMENTS
Required Exit Enclosures! Exit Accessl-2 Rooms or Enclosed Spacesl-2
Occupancy Walls & Ceilings# Floor® Walls & Ceilings? Floor® Walls & Ceilings4 Floor3:5
Ch. ILHR 54 Occupancies A II AorB 11 A, BorC DOC Fr-16
Other than Storage and
Warehouses
Ch. ILHR 54 Storage and AorB DOC Fra6 AerB DOC FF-16 A BorC DOC FF-18
‘Warehouse Occupancies
Ch. ILHR 35 Places of A I A 11 AorBY DOC FF-16
Assembly
Ch. ILHR 56 Places of A 1 AorB 3 A BorC DOC FF-16
Instruction
Ch. ILHR 57 Residential A 11 AoarB 11 A BorC DOC FF-16
Occupancies
Ch. ILHR 58 Health Care SEE CHAPTER ILHR 58 FOR SPECIFIC REQUIREMENTS
and Places of Detention
Ch. ILHR 59 Hazardous A DOC FF-18 AorB DOC FE-18 A, BorC DOC FF-15
Cupancles
Ch. ILHR 60 Day Care AorB DOC FF-16 AorB DOC FF-16 A BorC DOC FF-16
Centers (20 Children or
Less)
Ch. TLHR 60 Day Care A 5] AorB 11 A, BorC DOC Fr-18
Centers (More than 20
Children)
Ch. ILHR 62 Specialty A BorC DOC FF-16 A, BorC DOC FF-16 A BorC DOC FF-18

Oecupancies

xipuaddy
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Notes fo Table 51.07

! Exposed portions of structurat members of Type No. 4-Heavy Timber Construction are not
subject lo the requirements of this tabte.

2 Wherea complete automalic spriokier system is installed, materials with an interior fnish of
Ciass B or C may be used io places where Class A or B materials, respectively, are required and
floor finish materials witk an interior finish of Class 1[ or materials complying with the DOC FF-1-
70 “pill test" may be used in places where Class ¥ or II maierials, respectively, are required.

3 Requirements for rooms or enclosed spaces are based upon the spaces being separated from
exil access corridors and exi(3 by parlitions extending from the floor 1o the ceiling. Where (he
room or enclosed space 15 nol separated from the exit access corridor, the room or space is
considered parl of the exil access or the exit.

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

5 Wood, vinyl, tinoleum, terrazzo, resilient and other approved finished floors or floor covering
materials are exempt from the provisions of this (able,

& All carpet manufactured for sale in the U.S. is required by federal regulations to comply with
the DOC FF-5-70 “pill test” (16 CFR Para 1630). If 2 material other than carpel is used, the
material should be shown fo be resistant {o Same propagation 59 a material which passes the DOC
FF-1-70 test {minimum critica! radiant Aux of 0.04 walts/em=).

7 Clnss C interior finish materials may be nsed in places of assembly with a capacily of 100
persons or less.

{6) APPLICATION OF INTERIOR FIiNISH, {a) Ailachmeni. Interior finish
materials shall be applied.or otherwise fastened in such a manner that
they will not readily become detached when subjected to room fempera-
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
oceupancy,

{b) Application to structural elemenis. 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, ali concealed spaces shall be firestop-
ped into areas not greater than 10 square feet in area or 8 feet in any
dimension,

() 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 ofg 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 % 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 material has been classified
were made with the materials suspended from the noncombustible back-
ing.

(e} Backing material. 1. Backing for interior finish materials shali be a
continuous surface with permanently tight joints, equal in area to the
Register, April, 1983, No., 400
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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 strue-
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 — fame spread 0-25, smoke developed 0-450.
Class B Interior Finish — flame spread 26-75, smoke developed 0-450,
Class C Interior ¥inish — flame spread 76-200, smoke developed 0-450.
Class I Interior Floor Finish — eritical radiant Bux — .45 watts/em
Class IT Interior Floor Finish — critical radiant lux — .22 watts/cmz.

History: Cr. Register, December, 1981, No. 312, ff, 1-1-82; am. table, Register, October,
1982, No. 322, eff, 11-1-B2; renum. (3} to be (3} (a), er. (3) (b) and (8), Register, December,
1983, No. 336, ff. 1-1-84; am. (6) (d) (intro.}, Register, August, 1985, No. 356, eff. 1-1-86,
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A 14.122 Fire resistive consiruction and components. The following is a
reprint of ss, ILIIR 51.047 and 51.048.

ILHR 51.047 Fire-rated door assemblies in fire-rated construciion. (1)
FIRE-RATED DOOR ASSEMBLIES. Door openings, where permitted in fire-
rated walis, 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-hour %-hour

34-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-
aatqd door assemblies, or equivalent, may be provided, without a closing
evice,

(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 1: The department will acecept recommended practices for installation covered in
“Standard for Fire Doors and Windows,” NFPA No. 80.

Note 2: See s. ILHR 51.16 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 % inch on sides and top and % inch at bottom between sill
or floor.

(6) DoOR CLOSING DEVICES, Al labeled fire-rated doors, where re-
quired, shall be equipped with an approved automatic or seif-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.

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

Noie: The intent of this rute 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 construetion andjor the occupancy chapters.

History: Cr. Register, February, 1971, No. 182, eff. 7-1-71;r. eff. 8-1-71 and recr. eff. 1-1-72,
Register, July, 1971, No. 187; am. (1) (intro.), r. and recr. (1) (a) 1., Register, September,
1673, No. 213, eff, 10-1-73; er. (1) (a} 1. e., Register, December, 1974, No, 228, off, 1-1-75; 1,

and recr,, Register, December, 1975, No. 240, eff, 1-1-76; r. and recr. {6), Register, December,

1978, No. 252, eff, 1-1-77; ¢r. (2) (a), Register, January, 1980, No. 289, eff, 2-1-80; am. (1),

%};ﬁgis?r.l ]:zeé:;:mber, 1981, No, 312, eff, 1-1-82; am. (6} {a), Regizster, December, 1983, No.
, off, 1-1-84,

ILHR 51,048 Fire window and glass block assemblies in fire-rated con-
struction. {1) WINDOW OPENINGS. Window openings, where permitted in
fire-rated walls, shali 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 (63)].

{2) S1ZE, (a) Fire window assemblies. The size of the wired glass and
frame assembly shall not exceed the size tested. Windows combined in
-muH;_iple 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 te 720 square inches, (Size limitation
either 48 inches maximum width or 54 inches maximum height,} For light fire exposure, the
individual glass size is limited te 1,296 square inches. (Size limitations either 64 inches maxi-
mum width or 54 inches maximum height.) Please refer {o sections for classes of construetion
andfor occupancy chapters for fire 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.

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

(h) Wired glass. The wired glass shall be labeled wired glass, %-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-
gnc;: between the edges of the glass and metal framing shall not exceed %
inch,
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(¢) 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 ageney and manufacturer. Glass block shall be listed by an ap-
proved laboratory.

History: Cr. Register, Decemnber, 1975, No, 240, eff, 1-1-76.
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A14.123 Fire prevention, detection and profection 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,

ILHR 51.21 Standpipe and hose systems. (1) GENERAL REQUIREMENTS,
é&hil required standpipe and hose systems shall meet the requirements of
is section.

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

(2) CLASSES OF SERVICE. {a} Class I - F'tre depariment standpipes. For
use by fire departments and those trained in handling heavy fire streams
from a 2%-inch hose.

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

(¢) Class 111 - 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 construetion 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 feef 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.

(e) 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 oullets, Hose outlets shall be located in stairway enclo;
sures. Where stairways are not enclosed, outlets shall be at the inside o
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) Profection of standpipes. Standpipes shall be protected against
mechanical and fire damage, Dry standpipes shall be visible for inspec-
ticn 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
sy%tem is hydraulically designed in aceordance with the requirements of
sub. (6).

(g) Hose valtes and connections, An approved 2%-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 sprinkiered, and class IT service is omitted,
each standpipe outlet location shall be equipped with a 2%-inch hose
valve, a 2%-inch by 1%-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 213,15, Stats., requires that all hose connections be fitted with the nationat
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 1560 feet of any fire hydrant.

(1) Automatic waler 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; 760 gpm for 2 inter-
connected standpipes; 1,000 gpm for larger systems. Any of the following
supplies will be aceeptable:

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 siandpipes. 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) CraAss IT - 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 cccupied areas and preferably in
corridors or at interior columns,

(e) 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 conneclions, An approved 1%-inch hose valve shall
be located not more than § 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 #1: The department will permit the domestic water supply to service class II stand-

pipes provided no intervening control valves are installed tointerrupt the service of the stand-
pipe and a check valve Is installed to prevent contamination of the domestie 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 #3: See ch, ILHR 82 for requirements pertaining to cross connections.

(5} CrLASS III — COMBINED FIRE DEPARTMENT AND FIRST-AID STAND-
PIPES, (a) Where permitied. 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 I1I standpipes shall conforim to the require-
ments of class I service except that 1%-inch outlets with a hose and 2%-
inch ouflets 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 54.15, 55.33, 56.20, 57.15 and 62,30,

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

(¢} Hose salves and connections. 1. Required dry standpipes shall be
provided with approved 2% inch valve hose connections at each floor
level with ane 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 requiremenis. Dry standpipes shall conform to the
requirements specified in sub. (3) (e) 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} -inch hose outlets
of the standpipes used by the fire department, The combined system
shal! comply with the automatic sprinkler requirements of s, ILHR 51.23
and the standpipe and hose requirements of 5. 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. 13—Standard for Installation of Sprinkler Systems, defines light hazard
occupaney as occuipancies where the quantity and/or combustibility is low and fires with rela-
tively low rates of heat release are expected, such as: churches; clubs; educational; hospitals;
institutional; librartes, except large stack rooms; museums; nursing or convalescent homes;

offices, including data processing; residential; restaurant seating areas; theaters and auditori-
ums, excluding stages and prosceninums,

{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) MAINTENANCR, Standpipe systems and equipment, whether re-
quired by this code or not, shall he maintained in an operable condition.
History: 1-2-56; r. and recr. Register, December, 1976, No. 252, eff. 1-1-17; am, (7}, Regis-
ter, December, 1978, No. 276, eff. 1-1-79; am, (3} (i), Register, June, 1983, No, 330, eff. 7-1-83;

emerg. renum. (6) and (7) to be (7) and (8), er. {2) (d) and {6), eff. $-6-86; renum. (&) 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 shali 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.

(3) MAINTENANCE. All portable fire extinguishers, whether required
by chs. ILER 54-62 or not, shall be maintained in operable condition as
specified in NFPA No. 10-1981 — Standard for Portable Fire Extin-
guishers.

History: 1-1-56; am. Register, October, 1967, No. 142, eff. 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,

*3ee Appendix A for further explanatory material,
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ILHR 51.23 Auntomatic sprinklers. (1) GENERAL REQUIREMENTS, (a) Ex-
cept as permitted in chs, ILHR 54 to 62, all automatie fire sprinkler sys-
fems 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.

(¢} 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 ageney 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, ete.).

(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
£7.016 (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”, H standpipes are also supplied by the hose connection, the
sign shall read “‘Standpipe and Automatie 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.

(6) SPRINKLER ALARMS, Every sprinkler system shall be provided with
a suitable audible alarm. In al 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 N¥PA No. 13A
shall be kept and shall he 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 eontinual 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: Sce ss. ILHR 81,10 (6) and 81.11 {9) and s, 145,165, Btats., 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 ora
greé department standpipe provided the following conditions are satis-

ed:

{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;

(¢) 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.

(8) 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 Hmitations and
fire resistive ratings in ss. ILHR 51.02 {21) and {22) and the unlimited
area buildings specified in chs. ILHR 54 to 62 shali 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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History: 1-2-56; r. and recr. Register, December, 1974, No. 228, efl. 1.1-75; cr. (7) (a), Regis-
ter, December, 1976, No., 252, eff. 1-1-77; am. (§), Register, December, 1981, No, 212, ff. I-1-
82; r, and reer. (1), (4}, (6) and (7), cr. (B), Register, June, 1983, No, 330, eff, 7-1-83; am. (6),
Register, December, 1983, No. 335, eff. 1-1-84; emerg. am, {1) {a), {4) and (6) (a), cr. (9), eff.
9.6-86; am. (1) {a), {4) and (6) (a), cr. (9), Register, November, 1986, No, 371, ¢ff, 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 econstructed
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 station-will
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 al! buildings where a fire alarm system and a complete auto-
matie sprinkler system are required, a water flow detecting device shall
he 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 eircuit 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;

(8) (a) Bxcept 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 strueture 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 nonceded continuous sounding fire
alarm systems under constant electric or gas activated supervision in
apartment buildings.

{4) Operating stations shall be prominently located in an accessibie
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-

Register, April, 1989, No. 400




INDUSTRY, LABOR, AND HUMAN RELATIOI;IS . 109
ppendix

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;

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

(6) Existing fire alarm systems that are effective in operation will be
accepfed 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-
tod 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 mechanteal
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 3/16" 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, ¢h, ILHR 16,

(10) MAINTENANCE. All fire alarm systems, whether required by this
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, eff, 9-1-64; v, (10), (11) and (12), Register, December, 1975, No, 240,
eff, 1-1-76; er. (1) {(a) and am. intro. and (2}, Register, December, 1976, No. 262, eff. 1-1-77;
am. (intro.) and (4), r. (3) (a), Register, January, 1980, No. 289, efi. 2-1-80; am, (3) and (6),
er. (10), Register, December, 1981, No. 312, eff. 1-1-82; am. (5), Register, August, 1985, No.
3N56, 3e|fi 1-]{.[-8?2;/_ elmsegg. r. and reer, (3}, eff, 9-6-86; r, and recr, (8), Register, November, 1986,

0. 371, off, -BG,

ILHR 51.245 Smoke deteciors. (1) GENERAL REQUIREMENTS, All re-
quired smoke detectors shall be approved by the department and shall
comply with the provisions of NFPA No. T2E-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
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. T2A-
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,

(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 malfunection, including the need for a new battery.

{¢) 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
owuer shall check batteries at the beginning of a new 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, eff. [-1-82; am. (2) and (3) {¢}, Register,

0§t?bf%41982‘ No. 322, eff, 11-1.82; am. (1) and (2) (a) Register, December, 1983, No. 336,
eff. 1-1-B4.
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Al4.124 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 Praciica for the
Inspecilon, Tesling and Maintenance
of Sprinkler Systems

HFPA 13A-1981

NOTICE: ioa ¢a 4 Gonr can be
found in the Appendiz.

Foreword

An automatic sprinkler system provides for the ex-
tinguishment of firé in 2 building by the prompt and con-
tinuous discharge of water direetly upon burning
material. This is accomplished by means of an arrange.
ement of pipes to which are attaghed outler devices knovm
as automatic sprinklers, These sprinklers are sa con-
structed as (o open automatically whenevee the surround-
ing temperature reaches a predetermined point

In general, there are two types of autematic sprinkler
equipment, dry-pipe sysems and wet-pipe systems. In
lecations which are not subject to freering temperatures,
wet-pipe sywems, in which the pipe lines contain water
ander pressare, may be instatled, but in buildings or por-
tions thezeof which are subject to freezing temperatares,
the dry-pipe system is o7dinanily used, Inthe latter sype of
systen, water is admitted to the pipes automaticaliy after
eievated ceiling temperature has caused the automatic
sprinkler 1o operate.

If aot properly maintained. a sprinkler system may
become inoptrative. The following offers advice and sug-
gestions relative o the inspection, testing and mainte-
nance of sprinkler equipment upon which the safety of
life and propersy may depend.

Chapter 1 General Information

1-1 Scope. This recommended practice prosides for
the inspection, testing and maintenance of sprinkler
systems,

-2 Purpote. The purpose of this recommended prac.
zice it to provide guidance for ingpection, testing and
maintenance of sprinkler systems.

1.3 Befinitions.

Antifreeze System,  Antifreete system means a system
employing automatic sprinklers attached to a piping
system containing an zntifreeze solution and connected 1o
a water supply. The antifreere sclution, fellowed by
water, discharges immediately from sprinklers opened by
z fire.

having jurisdiction.

inscalle:
opened by the operation o
stzlled in the same areas 2s the sprinklers, When this
valve opens, water flows into the piping system and
discharges from 2ll sprinkiecs attached thereto.

Approved, Means “acceptable to the avthesity

NOTE: The N:doe::ﬂi'ue m«&a« Anociitiea dm:lm
apprave, inspect of Lenify ax; wlations, peotedura,

mane of matesih nor d«iu l’ppmfuw rnhp:!c tesicg Jqs«f'
tosies. T determining the uceEu'b&Iﬁyo[ Eunalatians o
cedures, equipment o2 materials, (he dwchoriy havieg jurisdie.
ton miy B3¢ poceprance sa coempliinee wich NFPA o otkar
appropnate mardards. In ibe abseace of sxch wandards, 1114
dutbedity mayrequize evidence of proper tnmatatioa. procedase
o s, The authoricy h:wizs!ejuridmm ay abed refer to tha
Ustings or lobeBng practices of an cogarizbiivg coccernsd with
prodaet erahiniors which is In lguwc to deitomine come
ﬂa::'e with approprisne stundirds for 1be Currens prodection of

ed iteas

Awchority Having Jurisdiction. The “authority

having jurisdiction™ is the organitation. office, or in-
dividual responsible {or “approving”™ equipment, an in-
stallztion, or a procedure.

NOTE:  The phraxe "aatherity having jariscicdon™ 3 vsed In
NFPA documesssin 2 broad minrer ince ferisdictions and “ap-
peoval” ageccies vary 23 da iheir responsidifities. Whare pa
safery is primary. 1he “1cthority havieg farisdicticn™ may be &
federul, stare. becal, or oaher regional depanument or indnidaal
such a1 2 fice chied, fue m;{ﬁl, chizf of 2 fire grevertion
Barery, ahor departmers, bealth depirunens, bulldicg official,
elecurical inspectod, of cabars haring stututery 3wt hotity, Foria-
Farance porposes. un Insarance Ingpection departmest, fating
burean, o7 cobes laparance comping represcarklive may be the
“auudweity hiving parsdicdea” In masy ccumscasces the
propenty avmae of Ris dedmated ageat askames the role of the
“authericy havicg fasisdicton™, 1t governxmeat infaDitons, e
commpnding efficer or &P.:mneu:l officiad may be the “au.
LEority hiriag jarisdiction.

Buteerfly Valve., Anindicating-sype control valve in-

corporating wafer-type body with gear-operated, quarter-
turn disc in the waterway.

Cold Weather Yalve. An indicating-type valve for

the control of 10 sprinklers or less in a wel system protec: |
ting an area subject o freeaing. The valve is nommally
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 part of 2
sprinkter system.

Deluie System. A system employing open sprinklers
in a water suppl¥ through a valve which is
a fire detection system in-

Dry-Pips Sptem, A spiem employing autematic

sprinklers installed in a piping system containing air or
nitrogen under pressure, the release ol which, as from the
opening of a sprinkler, permits the water pressure to open
a valve known 2s a dry-pipe valve, The water then flows
into the piping syst¢m and out the opened sprinklees.

Emergency Impaizment, A condition whereln 2

sprinkler sysiem of a gortion thereol s out of ordes due to
an unexpected occurrence such as a fuptuced pipe.
optrated sprinkler, interruption of water supply 1o the
system, eic.

Indicator Post. A control extending above ground or
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Figure 1-$(a) Drey-pipe spavecn,

Figuze 1:30) Typicil dry-pipe valve mith trimmings.

through a wall for operating sprinkler cantrol valves, A
target or indicator visible through an opening in the post
shows whether the valve is apen or shut.

Inspection. A visual examination of a sprinkler

system or portion thereof to verify that it appears to be in
operating condition and is free from physical damage.
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Listed. Equipment or materials included in a list

ﬁubliahed by an organization acceptable 10 the “authority
aving jurisdiction” and concerned with product evatua-

tion, that maintains periedic inspection of production of
listed equipment or materials nd whose listing states
either that the equipment or material meews appropriate
standards or bas been tested and found suitable for use in
a specified manner.

MOTE: The means for dezaifying Exed eqaipment map v

Fot ¢rch seganiiation concemed \ri{h prodﬁt mubn.'mz

of which 4o net recegaite eqoiposent 14 Eited antes it s alw

lsbeied The ~authoray having jorisdictica” should votite the

:)l;;m ermplo)ed by ihe Lating ceguatistion 10 identify o Bazed

prodect.

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

Maintenance. Work performed to keep equipment
operable, or to make repaiss.

Ouuside Screw and Yoke (0. S, & Y.} Valve, A gate
valve with a rising stern which indicates if the valve is
open or ased.

Pre.-Action System. A closed sprinkler system con-
taining air that may oz may not be under pressure, with a
supplemental fire detection system installed in the same
areay as the sprinklers. Actuation of the fire decection
system opens a valve which peemits water to flow inte the
sprinkler piping and to be discharged from any sprinklers
which may be open.

Pre-Planned Impairmenr. A condition where a
sprinkler system or a portion thereol is out of service due
to work which has been planned in advance such as revi-
stons 1o the water supply oz sprinkler system piping.

Qualified Tnspection Service. A service program
provided by a fire protection contracter and/or owner's
représentative in which all of the Chaprer 7 prosvisions are
included.

Quick-Opening Device. A listed desice such as an
accelerator or an exhauster used to cause & dry-pipe valve
to operate more rapidiy.

Rozdway Box, A sleeve providing access to an un-
derground control valve.

Seals, The use of smail-diameter wire which is
threaded and knotced within a2 lead seal. Alternately.
plastic devices are available for the same purpose.

The <:l<7~sin§1 of the seal makes it impossible 10 tum 5
valve unless the seal is broken. The broken scal indicates
that the vzlve may have been moved fromits normal pon-
tion.

Should. [Indicatesarecommendation or that whichis
advised but not required.

Sprinkler System, A sprinkler system, For fire protec-
tion purpows, is an integrated sysem of underground
and oveshead piping designed in accordance with fice
proteciion engineering standards. The installation i
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¢ludes a water supply such as a gravity tank, fire pump,
reservolr or pressure 1ank and/or conneciion by under-
ground piping 1o a <ity main, The Eouion of the sprin-
kler synem aboveground is a network of specially sized or
hydraulically destgnated piping installed in a building,
stevciure or area, generally overhead, and to which sprin-
klers are conneceed in a systematic pattern. The system
includes a controlling valve and a device for actuating an
alarm when the system is in operation. The systemn is usu-
atly activated by heat frem a fire and discharges water
over the fire area.

Tamper Switch., An electeical device for centeol-
vahe supervision which initiates an alarm when the con-
trol valve is moved from the normal pasition.

Testing. Conducting periodic physical checks on the
sprinkler system such as water flow 1eus, alarm tests, or
dry-pipe valve 1p tests,

Waterflow Alarm. A listed device so constructed
and installed that any Dow of water from a sprinkler
system equal 1o or greater than that from a single
automatic sprinkler will result in an alarm signzl.

Wet-Pipe Spem, A system employing automatic
sprinklers installed in a piping system centaining water
and conntcted 10 a water supply, Warer discharges im-
mediately frem speinklers apened by a fire,

1-4 Units. Metcic units of measurement in this recom-
mended practice are in accordance with the modernized
metric system known as the Internarional System of Units
(SI}, Two units (liver and bar), outside of but recognited
by S1, are commonly wsed in inteenational fite protec-
tion, These units are listed in Table 1-4 with conversion
faceors,

Table 14
Nime of Unit Uit Symbal Coarenion Factor
titer L Lgal = 3355 L
cubic declmenee dm* Lgal = 3.285dm?
axcal a 1pa = E8H 757 P2
+ bar 1 = 0.0583 bar
bar bar Ibse = WP Pa

For additional ceaversions 10d informaden sce ASTM E38D, Sron-
dard for Meirie Pragce

1-4.1 If 2 value for measurement as given in this cecom.
mended practice is followed by an equivalens value in
other units, the fisse stated is to be regarded as the re.
quirement. A given equivalent value may be approx-
imate,

14.2 The conversion procedure for the 81 uaits has
been 1o muliply the quantity by the conversion factor
and then round the resuk 1o the appropriate number of
significant digits.

1-5 Responiibility of the Owner or Occupant,

1-5.1 The responsibility for properly maintaining a
sprinkler system is the obligation of the gwness of the
property.
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Figure [-Hd) Typical alarm valie 10d wimmlegs.

By means of periodic tests. the equipment is shown to
be in good operating cendition or any defects or im-
pairments ace fevealed, Such tests are made, however, at
the owner's responsibility and risk. Incelligent coopera-
tion in the pertormance of these tests shows evidence of
the owner's interest In property conservalion.

£-5.2  Automatic sprinkler systems instailed in accor-
dance with NFPA stand acds require a minimuom of inspee-
tion, testing and maintenance; however, deterioration or
impairment may result from neglect. Definite provision
for perindic competent attehtion is a prime requirement
if the system s to seave its purpose effectively.

1-5.3  Arrangements should be made to keep all steck
piles, racks and other possible obstruciions the pro

distance below sprinklers. [ The minimum recommended
distance belaw sprinkler deflectors at the ceiling & 18 in.
{457 mm). The mini TaCO ded di: belaw
sprinkler deflectars in racks <an be found in NFPA 251,
Standard for General Storoge; NFPA £31C, Standord for
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Rack Storage; and NEPA 231D, Standard on Sterage of
Rubber Tires}

1-5.4 A competent and reliable employee should be
given the tesporvibility of regularly inspecting, testing
and maintaining the system and repocting any troubles or
defects to his employer, This employee should have
proper instruction 20d training and a general under-
standing of the mechanical requirements of operation.

1:5.5 Support personnel should be trained in inspec-
tion, testing and maintenznce 2nd be fully capable of
taking over the functions at any time when the aathorited
individual is unavailable,

1-5.6 Public Fire Deparunent.

L-5.6.1 It is advisable to notify the fire department of
the installztien of automatic sgtmller equipment so that
it may become familiar with the system. The fAre depart-
ment should knaw the extent of the proteciion and the
location and arcangement of the contsol valves and the
connections for fice department ute.

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

(2) Location and use of control valves, drain vahes
and alarm devices.

(b) Prompt transmictal of a fire alarm to a fire depare-
ment or brigade, before attempting to extinguish the fire.

(<} Proper notification in case of fize or impairment of
sprinkler equipment,

(d) Daily visual inspection of all sprinklee controf
vaives on the guard's first round te ascertain that they are
open.

(e) Peoper notification immediately of any valve found
closed.

{f) Proger notification when sprinkler alarms operate,
to determine the cause ef water flow.

(g) Da not close sprinkler control valves until it has
definitely been euablished cthat there is no fire.

{h) During cold weather. verify that windows or other
openings are closed and that proper temperature is being
maintained to prevent freezing.

1-6 Sprinkler Inspection Service.
1.6.1 The level of reliability of the protection offered by
an autom atic sprinkler system is promoted when thereisa
:Lﬁzliﬁcd inspection service. Qualified inspection service
should include:

{a) Four visits per year, at regular intervals.

{b) Ali services indicated in sumamary Table 7-3.

(c) The completion of a report form with copies fur-
nished 1o the property owner. (See Chapler 2, Report of
Inspection, Exhibit 1}

1.6.2  The cutside inspection services are an adjunct to.
and are not intended 1o replace, the owmers obfigations.
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Chaprer 2 Water Supplics

2.8 Geaeral. The source and quantity of water is of
fundameatal impartance. To ensure the continued ex-
istence of proper flow, it is necessary that periodic inspec-
tions and tests be conducted by qualified personnet,

2-2 Grarity Tanks and Suction Tanks. {Se¢ NFPA
22, Standard for Water Tanks for Private Fite Protece
tion.)

2-2.1 Monthly inspections should be made to check the
maintenance of water 2t proper level in the tank.
Constant maintenance of a full supply of water in
avity tanks is necessaoy not only to casure proper per-
ormance of the sprinkler system i the event of a fire, but
to prevent shrinkage of woodea tanks and minimire cor-
rosion of steel tanks.

2-2.2 Heating devices should be kepr in order and the
water temperature in the tank shoul[:i be checked daily
during freezing weacher to mzintain a minimum temper-
ature of 40°F (4°C),

223 The tank reof should be kept tight and in good
repair, with ihe hatches fastened closed and the
frostproof casing of the tank riser in good repair.

2-2.4  Ice should not be allowed to form on any pare of
the tank steuctare. The prevention of freering in the riser
or the formation of ice in the tank itsc!f is extremely im-
partant. Freezing in che 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 impede or prevent the flow from the tank. The
fonmation of heavy icicies through leaking of the 1ank is
dangerous as 1ank collapse may ensue or peeple may be
endangered by f2lling icicles.

2.2.5 The bases of the tower columns should be kept
free from dint and rubbish which would stherwise peemic
the accumulation of moisture with consequent corzosion.
The 1ops of foundation piers should always be at least 6
in. {152 mm} above the ground tevel.

Coal or ashes or combustible materfal of any kind
should not b¢ piled near the columns as this may cause
{ailure of the steel work duc to fire, heating or corrosion.
The tank site should be kept cleared of weeds. brush. and
grass.

2.2.6 Belore repainting, the surface should he
thoroughly dried and all lcose paint, rust, scale and other
suzface contamination should be zemoved. After proper
surface preparation, the original paine syster should be
restored. It may be necessary or economical to repaine the
entire inside surface. On the cxterior, normal mainte-
nance will involve local parching and pericdic applica-
tion of one complete finish coar when the preceding has
weathered thin or for improved appearance alter patch.
ing.

The paintess should not allow any scrapings or other
foreign material to fall down the riser ar outler. If the
opening is covered for proteciion, only a few sheets of
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g:p-er tied over the end of the settling-basin-stub should
used. The paper should be removed upon the comple-
tion af the job.

For detailed information vefer 1o NFPA 22, Srandard
Jor Woter Tanks for Private Fire Protection. Care and
Maintenance Section,

2.2.7 Necessary periodic emptying of steel 1anks for re-
paintng can be minimized by wie of 2 cathodic corrosion
prevention system that tounteracts the nataral eleciroly.
tic action that is the basis for most corrosion. Such z
sysiem needs perindic aention ta the condition of sus-

aded elecerodes. If chemical warer additives are used 10
inhibit corrosion, semi-anmual chemical analysis of the
water should be made. (See also NFPA 22, Standard for
Water Tanhs for Private Fire FProtsction, Seclion
Ad-2-7.13)

1F cathodic protection is maintained in a steel tank, the
tank should te cleaned cut sufficiently ofien to prevent
sediment and scale entering the discharge pipe.

2.2.8 The autherity 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 Privale Fire Protection.)

2-3.1 Pressure tanks should be inspected regularly,
checking the waser level and air pressuce monthly,

2-3.2 The interior of pressure tanks should be inspected
carcfully at three-year intervals ta determine if corzosion
is taking place and if repainiing or repairing is needed.
When necessary, they should be thoroughly scraped and
wire brushed and repainted with an approved meral-pro-
1ective paint.

2.3.3  Applicable safety codes should be consulted with
respect ta the maintenance and testing of pressuze tanks.

2.3.4 The tank should be pressure tested at intervals as
1equired by the ASME, Non-Fired Pressure Fessel Code,

2-3.5 Sight gage valves should be kept closed except
when Lest for water level is being made.

23,6 The tank and jts supports should be examined
and painted as recommended for gravity tanks.

2-3.7 The heat within the rank enclosure should be
<hecked daily during cold weather to maintain a 40¢F
{4°C} room temperature.

2.4 Fire Pumps. (See NFPA 20, Standard for Instaiia-
tion of Centrifugal Fire Pumps and NFPA 21, Standard
Jfar the Operation and Maintenance of National $tandard
Stearm Fire Pumps.}

2-4.1 General,

2-4.1.1 The pump room should be kept clean and ac-
cessible ar all imes. The fire pumE. drivér and controller
should be protected igaimtsossi te interruption of ser+
vice through damage caused by explosion. fire, fload,
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<ar!hquaie. rodents, insects, windstorm, freering, van-
dalism and other adverse conditions.

2-4.1.2 The suction pipes, intakes, foot valves, znd
screens of fire pumps should be examined frequentdy to
make sure ihat they are free from any obstruction, Mud,
gravel, leaves 2nd other foreign material entering she sue-
tion pipe may cause damage 1o the pump or ebstruction
of the piping of the sprinkler system. The formation of ice
may zlso impzir the operation of the pucnp.

NOTE: Horitonal pumps shoold e prosided with water

wnder 3 positive head. .

2-4.1.3 Suitable means should be provided for main-
taining the temperatare of a pump roem or pump house,
where required, aboave 40°F (4°C), Where pumps ate
driven by snternal combustion engines the temperature of
1he pump room, pump house, or area where engines are
installed should never be tess than the minimum recom-
mended by the eagine manulaciarer.

24.1.4 Pump rooms and pump houses should he dry
and free aof condensate, Accumulation of waler in 1he
steam pump supply line or drainage equipment may be
dangerous and should be avoided, Where condensateisa
problem some heat should be provided.

2-4,1,5  Fire pamps should be operated only in connec-
tion with fire protection service and not for plant use.

2-4.1.6 Oil in internal combustion enginc purnps
should be changed in accordance withmanufzcrurec’s in-
structions, but net less than annually.

2-4.1.7 Storage baiteries should be 1ested frequently 10
determine the condition of bateery cells and the amount
of charge in the bawery, Only disiilled warer should be
used in bauwery cells. The pf:u: should be kept sub-
merged at all tmes.

24,18 Fuel storage 1anks should be kept full at all
LImes.

?-4.2  Periodic Operation and Tesing.

#4.2,1 The pump thould be operated every week at
rated speed. Inipect the condition of the pump, bearings,
stuffing boxes, suction pipe strainers and the various
ather details pestaining to the driver and conirol equip-
meat. The examinaticn should be extended 1o include
the condition and reliability of the elecuric power supply
and, if the pump is engine driven, the storage bauerses,
lubricated system and oil and fuel supplies.

Exception: Electric molor driven fire pumps should be
tested monthly.

2-4.2.2 When automatically controlled pumping unlts
are to be tested weekly by manual means, at Jeast one
start should be accomplished by reducing the water pres-
sure efther with the test drain on the pressure sensing line
or with a larger flow from the system.

2-4.2.3 1fthe driver has an internal combustion engine.
iz should be run for at least 30 minutes to bring it up 10
normal running temperature and w make sure it is run-
ning smoothly at rated speed. Auviomatically contrelled
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cquipment should be arranged to automatically start the
enging with the initiating means being a solenotd valve
drain on the pressure conirol line,

2-4.2.4 Steam pumps should be operated until water iy
discharged freely from the relief valve. Regular inspec-
tions should be made: checking the maintenance of am.
ple pressure; pm?er supply of lubricating cil; operative
conditlon of relief valve and level of water in the priming
tank,

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

amp is eperating properly. When the water supply is
rem a public service main, pump eperation shoutd not
reduce the suction head at the pump below the pressure
allowed by the tocal autherity. At this time bath the startic
and pumping water [evel of vertical shaft pumps should
be determined.

2.5 Hydranw. (See NFP4 24, Stendard for Prsale
Fire Service Mains and Thelr Appurtenonces.)
2:5.1 Inspection of Hydranu.

(2) Public hydrants near the h\!'lldil’lﬁ should be ohb-
served for any signs of damage or vandalism.

(b) Private hydrants should be inspected monthly ta
verify that they are visible and readily accessible with caps
in place.

2-5.2 Malntenanee.
{a) Lubricate private hydrants twice yearly.

{b) Private hydrants should be serviced as recommend-
ed by manufacturers.

2.5.% Testing. At feant annually, private hydranis
should be opened and closed to ensure proper water flow
and drainage.

2-6 Riser Flow Tests,

26,1 Water flow tests should be made quartesly from
water supply test pipes (main drain valves).

Test at the main drain valves includes noting of
pressuze gage rezdingy with unresiricted flow of water
with the drain valve wide open, as compared with the
reading with the drain valve closed, If the readings vary
mazerially from those previcusly established or from nor-
malreadingy, the condition should be investigated. These
tests are intended to thow whether or not the normal
watez supply is available on the system and 1o indicate the
passible presence of closed valves or other obstructions in
the supply pipe.

NOTE:  Water flow test of 2 nystem buving a dirett conansc-

ti2a (5 central uition or fire départmers ol be made ocly

1fier proper madice W given 0 1he signal receiving suatisn

2-7 Control Valves, (See NFPA 26, Recommended
Practices for the Supeniision of Valves Controliing Water
Supplies for Fire Protection.)

2-1.1 General.

2.7.1.1 Valves should be numbered and cach should
have a sign indicating the portion of the system it con-
trals.
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2712 A valve eal and tag system should be used in
connection with the superviston and maintenance of a
sprinkler system.

2-7.1.3  Each contret valve in the sprinkler system
should be secured in its nezmal or open position by means
of a seal, lock, or tamper switch,

2-7.1.4  All conirol valves of the sprinkler system should
be inspected ae egular ingervals.

(a) Scaled valves — weekly

{b) Locked valves and valves with tamper switches —
monthly.

2-7.1.5 If 2 normzlly open sprinkles valve is clased,
shulring off any Earto the sysem, the owner er manager
of the property should be natified immediately so chac the
owner may follow his nermal valve supervision pro-
cedure, including notifying che authority kaving jurisdic-
tion, (See Chapier &, Impaitmenis.)

2-7.1.6  Valves should be kept in normal posicion and
the sprinkles system in service to the greatess extent possi-
ble during altezations and repairs.

2-7,1.7  After any alierations or repairs, an inspection
should be mzde te ensure that the valves are in the fully
open position, properly sealed, locked or equipped witha
tamper switch, and the system is in commissien.

2-7.1.8  Valve stems should be oiled or greased ar tease
oace 2 year, At this ime, completely closz and reopen the
valve to test its opczation and distribute the tubricane.

2-7.2 Valve Inspection Report.
Z-7.2.1 A valve inspection report should show that the
valves are:

(a) In nermal open or closed porition

(b) Properly scaled, locked, or equipped with a
tamper switch

(¢) In good operating condition

(d) Readily accessible

(&) Provided with wrenches where 1equired.

2-7.3 Indicator Pou.

2.2.3.1 Quarterly, each post indicator valve should be
opened ualii spring or tonien is felt in the rod assuring
that the rod has not become detached from the vahe.
Valves should be backed one-quacter turn from the wide
apen position 10 prevent jamming.

2.7.4 Underground Gate ¥alves with Roadway
Boxes.

2.7.4,1 Quarterly, £ach valve should be operated with a
T-handle wreach to verify that it is in the open pesition.

2-7.4.2  The location of each such valve should be clear-
Ly indicated by a sign on a nearby wall or by a marker.
The sign should alse indicarte direction of valve apening,
clockwise or counterclockwise,

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

2.8 Firc Department Conneciions,

24.1 Fire depamment connections sheuld be visible
and accewidle at all times. They should be inspecced
monthly.

2-8.2 Capsor plugs should be in place, threads in good
candition, 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 marterial,

2.9 Hose and Hose Stations. {§ee NFPA 1962, Stan-
dard for the Care, Ust and Mainlenance of Fire Hous It
cluding Conneclions and Noxles.}

29.1 Hose stationy should be inspecied manthly to en-
sure that all equipment is in place and in good condiiion.
Hose vacks or reels and nozeles should be checked for ob-
vious signs of mechznical damage. Hese station control
valves should be checked for signs of leakage.

29.2  Hose including gaskets should be removed and re-
rzeked at least annually.

Chapter 3 Automaric Sprinklers

3-1 General.

3-1.1 Sprinklers should be visually checked regulaly.
Sprinklers should be free from corrosion, foreign
material, and paint, and not bent or damaged.

3.1,2 The standard sprinkier is the type manufactured
since 1953, incorporating a uniform, hemispherical
discharge pattern. Water is discharged in all directions
below the plane of the deflector, Little or no water i dis-
charged upward to wer the ceiling. Sprinkier deflectors
are stamped a3 follows:

Upright Sprinkler Marked SSU
Pendent Sprinkler Marked $5¢

3.1.3 The old style sprinkler is the 1ype manufactured
before 1953, It discharged approximately 40 percent of
the water upward to the ceiring. It can be instzlled in
either the upright or pendent position.

$.1.4 Only listed sprinkless may be used, Sprinklers
may not be altered in any respect nor have 2ny type of or-
nameatation, paint or coatings applied after shipment
from the place of manufacture.

%15 Corrosion resistant or specially coated sprinklers
are instailed in locations where chemicals, r or
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klers are manufactared with thelr frame arms cotered in
accordance with color ¢ode designated in Table 3-1.6.1.

Table 3151
Terpe Radugt, Clasilicades xed Color Codinpy
Honimsa Cading Tempeerar Teagennur

Teagencan Fadog Chaifinsien  Colar Code
v ¥ L]

™ SE eI A o) Tormany Uneclersd
9 6 Tl win 30 ke 18] [uemeSue Wiy
1D 19wl Miald  Hp Bre

S0 18 NI NS M8t LIl D Mg rd

s m 4 to A1 4 WS Very rn Hyh Gogen
05 ME s L RE UsaHg Graege

3-1.6.2  When higher temperatare sprinklers are neces-
sary to meet extraordinary conditions, special sprinklers
as ]&igh as 650°F {343°C) are obtzinable and may be
used.

3-1,6.3 Information regarding the highest Lemperasure
that may be encountered in any location in a particular
installation should be obtained by use of 2 thermomerer
that will register the highest temperature encountered,
which should be hung for several days in 1he queastionable
location under the normal ambient temperature condi-
tion.

2.2 Replacement Sprinklers.
3.2.1 Care should be taken to ensure that replacement
sprinklers have the proper charzceedistics for the location:
{a) Suyle
(b} Crifice site
{€) Temperature rating
(d) Coating, if any
{e) Dellector type {upright, pendent, sidewall, exc.).

3-2.2 Standard sprinklers manufactured after 1952 may
be used 1o ceplace old syle sprinklers manvfactured pricr
10 1953,

Exceplion: Piers and wharwes. See 3.16.2.8 of NFPA
13, Installation of Sprinkler Systems.

32,3 Old style sprinklers may be used to replace ex- -
isting old siyle sprinklers.

3-2.4  Old siple sprinklers should net be used to replace
standard sprinklers without a complete engineering
Teview of the system,

3.2.5 Secondhand sprinklers should not be used.

33 Automatic Sprinkler Replacement and Testing
Program.

3-3.1  Representative samples of solder-type sprinklers
with lem;cramre classification of Extra  High
(325°FH163°C) or greater which are expowed oo a

other corrosive vapors exist,

3-1.6 Temperature Ratings.

3-1,6.1 The standard um]pcra(ure rating of automatic
sprinklers is shown in Table 3-1.6.1. Automatic sprin.

semir to continuous maximum allowable am-
bient temperature condition should be tested at §-yearin.
texvals for operation by a testing laboratory acceprable to
the authority having jurisdiction.

3.3.1.1 A representative sample of sprinklers should
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normally consist of a minimum of two per fleor or in-
dividuak riser, and in any case not less than four, or L per-
<ent of the numbsr of sprinklers per individual sprinkler
system, whichever is greater.

3-3.2 Al automatic sprinkless should be replaced when
painted, corroded. damaged or loaded with foreign
materials or when representative samples [ail 10 pass test.

3-3.3 When sprinklers have been in senvice for 50 years,
rcg(r’cscma(ive samples should be submitted to a testing
Laboratory 2cceprable 10 the authority having jurisdiction
for operational testing. Test proceduse shoutd be
tepeated at 10-year intervals.

3-5.3.1 Sprinklers made previous te 1920 should be re.
placed.

3+ Sprinkler Cuards. Spranklers which are so Jocated
23 10 be subject to mechanical injury should be protected
with approved sprinkier guards.

3-5 Stock of Spare Sprinklers.

3-5.1 A supply of spare sprinklers (nevar less than six)
should be stored in a cabinet on the premises for replace-
ment purposes. The cabiner should be sa located thas it
will not be eaposed 1o molsture, dust, corrosion, or 2 tem-
perature exceeding 100°F (33°C).

§-5.1.1 The stock of spare sprinklers should be as
follows:

{a) For buildings having not over 300 sprinklers - not
less than 6 sprinklers

{b) For buildings having 300 e 1,000 sprinklers - not
less than 12 sprinklers

{c} For buildings having over 1,000 sprinkless - notTess
than 24 sprinklers

(d) Steck of spare sprinklers should include all types
and ratings instzlled.

35,12 A !ﬁecial sprinkler wrench should be provided
and kept in the cabinet, to be used in the removal and in-
stallation of sprinklers. Other types of wrenches may
damage the sprinklers,

35,13 Automatic sprinklers and fusible links protec-
ting commercial-iype cooking equipment and zheir
associated ventilation systems &ou?d e inspected twice
yearly and replaced annvally.

3-5.1,4 Sprinklers protecting spraying areas should be
cltan and protected againy overspray residue so that they
will operate quickly in cvent of fire. If covered,
polyethylene or cellephane bagy having a thickness of
0.603 in., {0.076 mm) or less, or thin parrbag& should be
used, Caverings should be replaced or heads cleaned fre-
quently so that heavy deposits or residue do oot ace
cumulate. If not covered, the sprinklers should be re-
placed annually.
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Chapter 4 Sprinkler Syytem Components

4-1 General.

4-1.1 The sprinkler contractor provides instructional
literaure dtxribing operation and proper maintenance
of fire protection devices. This instructional literacure
should be posted near the system riser,

42 Piping,

4-2.1 General Provisions. Piping should be kept n
iood condition and free from mechanical injury. Sprin-
ler piping should not be used for support of ladders,
$tock or edner material.

42,2 When the piping is subject 1o corrosive at-
maosphere, a proteciive coating that resists corrosion
should be provided and maintained in preper condition.

4-2.3 When the age or service conditions of the sprin-

klex equipment warrant, an intemal examination of the

piping should be made. When it iy necessary to flush 2

Eau or ail of the piping system, this work should be done
y sprinkler contractors or other qualified workers.

4-3 Hangers.

4:3.1 Hangers should be kept in good repair, Broken or
loose hangers should be replaced or refastened.

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

44 Gages.

4.1 Gages on wet-pipe sprinkler sytems should be
checked monthly w ensure thae normal water supply
pressure is being maintained, Gages on dr{. pre-aciion
and deluge systems thould be inspected weekly to ensure
1kat nomnal aie and warer pressures are being main-
1ained.

44.2Z Gages should be checked with an inspector’s gage
every five years.

1-5 Water Flow Alarm Devices.

4-5.1 Water-flow alarm devices include mechanical
water motor gongs, vant-type water flow devices and
pressure switches which provide audible andsor visual
signals.

4-5.2  Vilves controiling water supply ta alarm devices
should be sealed ar Jocked in the normaliy open position.

4-5.3  Water-flow alarm devices should be tested at least
quartesly, weather permiuing.

4-6 Notitication to Supesvisory Service.

4-6.1 To avoid false alanms where supervisory service is
provided. including proprietary, remote alarm receiving
facility or fire deparumenc. the cenural station should
always be nxified before operating any vaive of otherwise
distarbing the sprinkler system.
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47 Wet Sprtems — Alarm Valves.

47,1 Test alaens quarterly by opening the inspector's
test connection.

Exceplion: Where weather ¢onditfons or other ¢
cumslances prohidit using the inspector’s test conneciion,
the by-pass test conngction may be wred.

472 Cold weather valves should be clased at the ap-
proach of {teeaing weather. Drain che piping in the area
subject 1o free;ing. The drain valves on the 2xposed pip.
ing should be left dighily open. {Automatic protection
should be restored when danger of [reezing is past.)
NOTE: To prenide nd peotestion, it is
that cold weather vabves be replaced with dry-pipe vatves or tn-
tifreere fyscems.

ded

4-7.3 The freezing point of solutions §n antifreere
systems should be checked znnually by measuring the
apecific gravity with a hydrometer, and adjusting the
solutions if necestary. The use of antifreere solutions
shauld be in conformity with any state or local health
regulations.

4-7.4  Buildings should be inspected to verify that win.
dows, skylights, dooss, ventilaters, and other opnings
and closures will not unduly expose sprinkler piping to
freezing. Blind spaces. unused auics, stair towess, low
spaces under buildings and roof houses are eften subject
to Ereezing.

4-8 DrySystems — Dry Valves, Acceleratons, Exhaasters,
4-8.] Dy-pipe systems should not be converted to wet-
pipe during warm weathee. This will cause corrosion and
accumulation of foreign mateer in the pipe system and
logs of alarm service.

4-8.2 Inspeciion and Maintenance.

4-8.2,1 The priming water sheuld be inspected quar-
terly and maintained at the preper level as recomemended
by the dry valve manufacterer.

4-8.2,2 Greasc or other sealing material must nos be
used on seats of dry-pipe valves. Force should not be used
in auempting to make dry valves tight.

4-8.2.3  Teaxt water flow and low air pressuce alarms and
perform a water-flow test through the main drain con-
nection quartely.

4-8.2,4 The air or nitrogen pressure on cach dry.pipe
system should be checked at least ence a week and main-
tained as per manufaciurer's instructions, All leakage
resulting in pressure Joss greater than L0 psi (0.7 bar) per
week should be repaired,

4-3.2.5 The dry-pipe valve enclosure should be main-
tained at a minimum temperature of 409F (4°C).

4-8.2.6 Before and during frecting weather, all low-
point drains on dry-pipe systems should be drained ay fre-
nﬁ:mly as required to remove all moisture. This process
showld be repeated daity uneil all condentate has been re-
moved. The freeaing of 2 small amount of waser in the
syllem piping may cause rupture of the sprinkler system
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resulting in extensive damage to the sprinkler spstem and
water damage to the building and contents, Drum drip
assemblies d be in a warm area or in a bheated
en¢fosuce, when practieal.

+8.3 Trip Taw.

£8.5,1 Trp st of each dry-pips valre, including
quick-opening devices, If any, should be done in (he
spring to allow ail tondensate 20 drain from the sy3em
piping. At this time, thoroughly clean the dry-pipe valve,
renew parts as requited and reset the vaive.

48.3,2 Each dry-pipe valve should be 1rip tested with
control valve pactially open, cleaned and reset at least
once each year during warm weather, The shut-off valve
should be kepz epen at least far enough to permic full
flow of water at good pressure through the main drain
when it s fully opened.

4-8.3.3 Before any dry-piﬁ; valve is tripped or tested,
the water supply line to it should be thoroughly flushed.
The main drain below the valve should be opened wide,
and water at full pressure should be discharged long
2nough to clear the pipe of any accumulation o% scale or
fereign material, if there is 2 hydrant on the supply line,
this bydrant should be flushed before the main drain is
opened,

48.3.4 Caution: The trilpping of dry-pipe valves with
throttled water supplics will niot compleely operate some
medels that require a high rate of flow to complete mave-
ment of the clapper assemblies.

4-8.3,5 Al dry-pipe vatves should have a tag or card at-

tached showing the date on which the valve was last

wipped and showing the name of the person and the or-

ganuzation making the test. Separate records of initial air

and water pressures, tripping time and tripping air

ﬁ::ssurc. and dry-pipe valve operating condition should
kept for comparison with previous test records.

4-8.4 Trip Test Full Flaw, Each dry-pipe valve should
be trig tested with control valve wide open at least once
every three years or when she system is altered, This test
should be conducted by epening the inspector’s test pipe.
Test should be 1erminated when the dry-pipe valve has
tipped and clean water is flowing at the inspector’s test
pipe.

4-% Air Compressar.

4-9.1 An air compresser should be lubricated only if
recommended by the manufacturer and in accordance
with his instructions, The motor unit should be kept dire
frea. Filters and strainers should be cleaned as required.
Crystals in air dryers sheuld be replaced whea color
changes indicate they have absarbed molituce.

4-10 Air Mazintenance Device.

410,01  Strainess, fleers and resiriction orifices should
be clezned zs Tequired. If regulator is provided with a
drain cock, periodically remove rondensation.

4-11 Quick-Opening Devices (Accelerator or Ex-
hauster),
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4-11.1 The quick-opening device should be tested at
feast tuice a year,

The manufacturer’s instructions for testing and
restting the device should be carefully foliowed. When
the device does not operate properly on test, the dry-pipe
system should be kept in service and the device repaired
or replaced immediatly. Repair parts or replacement
deviee should be obrained from the original manufze-
wrer.

4-12 Deluge, Preaction and Automatic On-OIf Preac-
tion Systems.

4-E2,1 Complete charts are furnished by the inualling
tempany, showing the preper method of aperating an
testing these systems. Onty comperent mechanies fully in-
structed with respect to the detzils and operarion of such
systems should be employed in their repair and adjust-
ment. It is highly advisable for the pwner 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 necessacy ta
repair the actuating system, as distinguished from the
piping system itsell, the water may be wmed into the
sprinkier piping, and automatic sprinkler prozection thus
maintained without alarm service, provided there is no
danger of freezing.

4-12,3 Teu detection sypstems semi-annually and alatms
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 fow
of water, Although the overzll performance record of
automatic sprin‘k?crs has been very satisfactory, there
have been numerous instances of impaired efficiency
because sprinkler piping or sprinklers were plugged with
Fipe scale, mud, stones, or other foreign matedal. If the
irst sprinklers 10 open in a fire are plugged, the fize in
that area will not be extinguished. an excessive number of
sprinklers will operate ¢causing increayed water damage.
and possibly the fire will spread out of controk.

5-2 Types of Obatruction Material.

4-2.1 Obsiructions may consist of compacted fine
materials, such as rust, mud, or sand. Pipe scale is found
more [requently in dry-pipe thanin wet systems. Dry-pipe
systems that have been maintained wet or dry altermately
over a period of years are particulandy susceprible o the
accumulation of scale. 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
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¢arried slong the pipe, plugging some of the sprinklers or
forming obstructions at 1k fitcings.

52,2 Stones of various sizes, cindens, c¢ast-iron pipe
tubercles, chips of wood, or other cearse materials may
be found. Sprinkler piping i sometimes partally
obstructed b{ such chjeess as pleces of \mos, paint
brushes, broken pump valves or springs, or cxcess
materials from improperly poured pipe joints. Materizls
may be jucked from the goctom of sireams or reservairs
by fire pumps with ty arranged or inadequately
screened intakes and forced into the system. Sometimes
floods damage intakes, Other materials may be permitted
to cnter by caceless workers during instaltation or exten-
sions of mains.

5-3 Preventing Entrance of Obstructive Material,
The following measures should be taken 1o assure, as far
a3t postible, that sprinkler sysems are clezr of obstructive
foreign matter and will remain unobstruceed.

581 Take care whena instelling underground mains,
both public and private, to prevent entrance of wones,
sail, or other foreign material. As asurance that such
material has not ¢ntered newlyinstalled sprinkler systems
from undeiground mains, installers are requited as a
condition of acceptance to flush all newly installed mains
before connecting che inside piping. Private fire service
mains should alse be flushed after repaics or when breaks
have eccarred in public mains,

53.2 Screen pump suction sepplies and mainrain
screens in good condition. Equip connecions from
remlnch with strainers or grids, unless the penstack in.
eis themselves are so equipped.

5-3.3 Keep dry-pipe systems on air the year round, in-
stead of altemmately on air or warer, to inhibit formation
of rust and scale.

3-3.4 Use extreme cate whea cleaning tanks and open

reservoirs 1o prevent materdal from entering piping.

Materials removed from the incerior of gravity tanks dur.
ing cleaning should not be permiwced to enter the

discharge pipe.

5-¢ Conditons Showing Need for Investigation.
Although precautions for preveming entrance of abstruc-
tive materials are generally followed at well-maintained
premises, evidence bastd on fire cxperienee and bun-
dreds of flushing investigations shows that some sprinkler
sysiems are obistrucied ta an extent that would sericusly
impair their effectiveness during a fize.

54.1 Conditions that may indicate the nced of in.
vestigation include the foflowing:

{a) Defective intake sereens for fire pumps taking suc-
tion from streams and reservoirs.

{b} Discharge of obsiructive matetial during routine
Water tests,

{c) Foreign marerizl in fire pumps, in dey pipe valves,
or in check valves.

{d} Heavy discoloration of water during drain tesis or
plugging of inspector’s st connections.
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{e) Plugging of sprinklesy.

{f) Plugged piping in sprinkler systems dismantled
during building alcerations.

{g) Failure 1o flush underground mains following in-
stallations or repains.

{h) A record of bicken public mains in the vicinity,

(i) Abnormally frequent tripping of dry-pipe valve.

5-4.2 Sprinkler systems should be examined internally
ac periodic intewa{s {or obstructions. Where unfavorable
conditions such as those {temired above are found, the
sysiem should be examined at five-year intervals after in-
stallaon or posibly sooner. Where conditions are
favorable, dy-pipe systems should be examined at ten-
year intervals afier installation,

54.3 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 ail the precau-
tions cutlined earlier. To prevent accidental water
damage, control valves should be shup tight and the
system completely deained before sprinkler fitlings ase re-
moved or pipes disconnected. Caver scack and machinery
susceplible 1o water damage, 2nd provide equipment for
mopping up 2oy accidental discharge of water.

5-5.F Large quantities of water are required for effec-
tive flushing by the hydrautic method, and it is important
10 plan in advance the most convenient methods of
disposal.

5-6 Investigation Frocedure.

5-6.1  From the plan of the fire protection systern, deter-
mine the sources of water supply, age of mains and sprin-
kler systems. 1ypes of systems, and generzl piping
arrangement.

5-6.2 Examinc the fire pump suction supply and screen-
ing arrangements. IF needed, have the suction cleaned
before usinilhe pump in tests and flushing operations.
Gravity tanks should be inspected intemally, except steel
tanks recently cleantd and painted. If possible, have the
tank drained and determine whether there is loose scale
on the shell or sludge ar other obstruction on the tank
bottom. Cleaning and repainting may be required, pac-
ticulacly if not done within five years.

5.7 Test — Flushing Mains.

5-7.1 Use hydrants near the eads of mains for llow tests
10 deterrnine whether mains contain ebstructive material.
1f such material is found, mains should be thoroughly
flushed before invcsliﬁating sg’rinkler systems, Connect
1wo lengths of 214-in, hese ro the hydrane, Attach burlap
bags to free ends of the hose from which the noteles have
been removed to collect any material flushed out, and
flow water long enough to determine condition of the
main being investigated. If there are several sources of
water supply. investigate each independenstly avoiding
any unnecessary interruptions to sprinkler protection. On
extensive layouts repeat the tests at several hydrants to
determine general conditions,
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5-8 Tesdng Sprinkler Systems.

58,1 Invesigate the dry systems first, Tests on several
carefully selected, representative systems usually are sufft.
clent to indicate general conditions throughout the
premises, When preliminary investigations indicate con-
siderable obstructive marerial, this weuld jasify in-
vestigating all systems (both wet and dry) before ouilining
needed flushing operations,

5-8,2 1In selecting specific syssems or pipes for investiga-
tion, consider:

{a) Pipes found obstructed during a fire or during
maintenance work

{b} Systems adjacent to points of recent repair to yard
majas, particularly if hydrant flow shows material in the
main

{c) Pipes invelving long horizontal runs of feed and
cross mains. Obstiructions are most likely to be found in
the most remote branch lines ak the end of 1be longest
cross main from the longest feed main, E':nicu]uly ifthe
branch lines are lower than pare of the feed main. as
under a deck or platform.

5-8.3 Tests should include flows through 2¥%-in. fire
hose directly from cross mains [see Figures 35-8.3(a) and
5.8.3(5)] and Aows through 1%-in, host from represen-
tative branch lines.

38.4 The fire pump should be operated for the farge
valume flows, 35 maxtmum pressure is desirable. Burlap
bags should be used to collect dislodged material a5 1
done in the investigation of yard mains. and each flow
should be continued fong enough 1o show the condition of
the piping interior. After a test, leave all valves open and
locked or sealed.

Figure 5-8.9(at Replacemsnt of clbaw a5 sad of crou mijs with 2
{luhieg conncedon consisdog of a 2-4n. ipple 2nd cap.

5-9 Dry-Pipe Systems.

59.1 Having selected the tewt points of 2 dry-pipe
system, close the mazin control valre and release air f]:om
the sysiem. Check the piping visually with a flashlight
while it is being dismaniled, Attzch hose valves and
13%-in. hose 1¢ ends of branch lines to be tested, shut
these valves, and have air pressure resored on the system
and the control valve reapened. Open the how vaive on
the end branch line allowing the system ¢o 1dpin simula-
rien of normal action, 1 1his leslp{ug! the host or piping.
the extent of plugging should be noted and cleared from
the branch line before proceeding with further tests.

5-9.2 After flowing the mall ¢nd linc, shut its hose
valve and est the feed or cross main by discharging water
through 2 21%-in. fire hose, collecting any foreign
material in a burlap bag.
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Figure 5-8.3(b) Connectica of 245-in, hose gire vilve wish 24n,
bashiag, 10d nipple and ¢1bew 1 2-in. cros maln.

5-9.3  After the test, the dey-pipe valve should be inter-
naily cleaned and reses in the normal manner, s conirol
valve should be opened, sealed and a drain test made.

5-10 Wet Systems.

5-10.1 Tes:in%lul' wel systems is $imilar to that of dry
systems except that the systern must be drained after clos.
ing the control valve to permit installation of hose valves
far the test, Slowly reopen the control valve and make a
small hose Now as prescribed for the branch line, fol-
lowed by the 244 -in. hose flow for the cross main.

8-10.2 In any case, if lines become plugged during the
tests, piping must be dismantled 2nd eleaned, the extent
of plugging noted, 2nd a clear flow cbiained from the
branch [ing before proceeding further.

5-10.3  Mazke similar tests 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 Qutside Sprinklers for Protection Against Ex-
poture Fires,

5-11,1 Outside or open sprinkler ¢quipment should be
flow 1¢sted once each year during warm weather. Belore
malking Flow Lesws, proper precautions should be taken to
prevent damage from water discharge. Flow tests will
determine thatthe sprinklers and the syytem piping arein
good condition and free of abstructions. QObsiructed
sprinkless or piping should be cleared immediately.

5-12 Fluahing Procedure.

5-12,1 [f investigation indicates the presence of suffi-
cient material to obstruct sprinklers, a complete fhuhing
groglam should be carried out. The work should be done

qualified competent personnel. The source of the
obstrucsing materfal should be determined and steps
taken to prevent further entrance of such maretial. This
entails such work as inspeciion and ¢aring of pump suc-
tion screening facilities or cleaning of private Tesérvoirs.
1€ recently laid public mains appear 1o be the source of
the ebstruciing material, waterwork authoriries should be
requested to flush their syseem. For recommendations
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and procedures for cltaning pump suctions see NFPA 20,
Standard for the fnstatlatidn of Centrifugal Fire Pumps,

5-13 Private Fire Service Maink.

5-13.1 Mains should be thoroughly flushed before
flushing any interior piping. Flush piping threugh
hydrants at dead ¢nds of the system or through blowoll
walves, allowing the water to eun uatil clear. i the water
is supplied from more than one direction or from a
ooped system, close divisional valves 10 produce a high
velocity flow through tach single line. }: welocity of at
leas: 6 [t per secend (1.8 m/s) is necessary for cleaning the
pipe znd for lifting foreign material to an aboveground
flushing outlet. Use the Row specified in Table 5-13.1 for
the size of the main under investigation.

5-13.2 Connections from main to sprinkler riser shoufd
be Rushed. Although ftow through 2 short open-cnded
2+in. drain may create safficient velocity in 2 6-in. main
10 move small chatructing material, the restricred watee-
way of the globe valve usually found on a sprinklér drain
may not zllow stones and other large o!;jem to pass, If
presence of large size material is suspected, a laeger oudler
will be n:edeg to pass such matenal and to create the
75¢-gpm {2859.L/min} Oow nécessary to move it. Fise
deparsment connections on sprinkder risers can be used as
{flushing outlels by removing the clappers. Mains ean also
be flushed threugh a temporary siamese fitting attached
to the riser connection before the sprinkler syseem s in-
stalled (see Figure 5:13.2}.

Table 5131 Wantalldw Recommxended for Flaiking Pipiag

Sie of Pipe Flaw
In [ [1¢rin}
§ 00 (L5L4)
$ 78 (28593
8 163 3785%
10 153 (6578}
12 0¥ (2576)
indicator Post
G2
Valve

{Termparary}

3% in. Eirs How
Flow through open hose
4in. Lratrs

' SttFo ) v or Fure Depantmant
Conrgction with
eppars remoud, o
Cart froa Ain Te with
W in Moty
Seigor Piace CONVACLONS.

1P maranty

Figure 5-13.2 Areangeeeat bor fluahing brarches frem
acderground mains to sprinkiee tivn.
5-13.8 Sprinkler Piping.
5:15.8.1 Twa methods 2rc commanty used for Aushing
sprinkler piping: (a) the hydraulic methed and (b} the
hydropneumatic mezhed.
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(2} The hydraulic method consists of flowing water
progressively from the mains, sprinkler risers, feed mains,
<ross malns, and finally the branch lines in the same
direction in which it would flow during a fire.

{t) The hydropnesmatic method wiilizes special
equipment and compressed air to blow a charge of ap-

roximately 30 gal FI.H L) of water from the ends of

anch lines back into feed mains and down the riste,
washing the foreign matesial out of an opening 2t the
base of the riser.

5-13.3.2 The choice of method depends on conditions
at the individual premises. If examination indicates the
presence of loose sand, mud, or moderace amounts of
pipe scale, the piping can geaerally be satisfaciorily
flushed by the hydraulic method. Where the material is
more difficult to remove and available water pressures
are wo low for effective scouring action, the
hydropneumatic method is generally more satisfactory.

5.13.5.3 In some cases, where obstractive mateddal is
wiidly packed or adheres tightly to the walls of the pip-
ing, the pipe will have to be dismantled and cleaned by
rodding or other positive means.

5.13.3.4 Successful flushing by either the hydraulic or
hydropreumatic method is dependent on establishing
sufficient velocity of Flow in the reypective pipes 10 remove
silt, scale, and other obstructive material. With the
hydropaeumatic meshod, this is accomplished by the alr
pressure behind the charge of warer.

5.18,3.5 When {flushing a branch line through the end
ipe. sufficlent water should be discharged to scour the
a:ﬁgest pipe in the branch line. Lower rates of flow may
reduce the efficiency of the flushing operation. To
establish the secommended flow, remave smail end pip-
ing and connect hose to larger section, if necessary.

5-13,3.6 To determine that the piping s clear after it
has been Rushed, representative branch lines and cros
mains should be investigated, using both visual examina-
tion and sample flushings.

5-13.3.7 Whenever any section of plping is found
sevezely or com%)luely obstructed with packed material,
such as hard sczle, cinders, or gravel, the piping will usu-
ally have to be disassembled 10 remove the material.

5-13.3.8 Where pipcs::alcindicatesinlemalorex(emal
corrosion, a secston of the pipe affected should be
thoroughly cleaned to dezermine if the walls of the pipe
have seriously weakened.,

5.1%,4 Hydraulic Metchod. After the mains have been
thotoughly cleared, flush risers, [eed mains, cross mains,
and finally the branch lincs. Following 1his sequence will
prevent drawing obstructing material into the interior
piping.

5.13.4.1 Water should be turned into dry-pipe systems
for one to two days before Nushing, if possible, to tolten
pipe scale and depoyits, Whea alarm is tumed off due to
this procedure, consideration should be given 1o pro-
viding watch service during the unatiended heurs. To
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flush risers, feed mains, and cross mains, 2tzeh 234-in.
hose gate valves 1o the extreme endd of thess lines [see
Figure J-S,J(b}.ldSuch valves wsually can be procured
{rom the manifold of fire pumps or hose standpipes. As
an altermative, an adapter with 214-in, hose thread and
scandard pipe thread can be used with 2 regular gate
vafve, A leagth of fir¢ hose without a norzle should be ac-
tached 10 the Rushing conneciion. To prevent kinking of
1he hose and to obtain maximum flow, an elbow should
usually be installed between the end of the sprinkler pipe
and the hose gate valve, Atach the vzlve and hose sa that
no excessive sirain will be placed on the threaded pipe
and fitings. Support hose lines properly.

5:13.4.2  Whaee feed and cross malns and risers contain
pipe 4, 3, and & in. in site, it may be necessary to use a
fire depariment connection with two hose connections to
abtain sufficient flow to scour this larger pipe.

5-i3.4.3 [n multistory buildings, systems should be
Rushed by starting at the lowest story and working ugp.
Branch linc flushing in any story may fellew immediately
the flushing of fecdgami <1038 Mains in that gory, allow-
ing one story ta b¢ completed =t a time, .

5-13.4.4  Where a repetition of the trouble is probable,
feave a 2-in. capped nipple at she ends of the cress mains
for flushing piping. Sprinkler instzliation rules require
that a flushing connection b provided at the end ol each
cross main 1erminating in 1¥-in, or larger pipe.

5-13,4.5 Flush branch lines afier feed and crows mains
have beea thoroughly cleared. This will avold drawing
obstzucting materfal from these pipes inta the branches.
Equip the ends of several branch lines with gare valves,
and flush individual lines of the group consecutively. This
will ¢liminate the netd for shutting off and draining the
sa;inkler systemn to change a single hose line. The hose
should be 144 in. and as shorr as practicable. Branch
linies may be flushed in any order that will expedite the
work.

5-18,4.6 Branch lines also may be flushed through pipe
1§57 in;orl:e:gerexlcnding through a convenient window.
1f iipc is used, 45° clbows should be provided at the ends
of branch lines. When flushing branch lines, hammering
the pipes is an effective method of moving obstructions.

51347 All pendent sptinklers should be removed and
cleaned of obstructions,

5-13.4.8 Flushing Gridded Sprinkler Syscems. All
new gridded sprinkler systems should be arranged sa that
they can be thotoughly Hushed, Figare 5-13.4.8 should
be used as a guide. Other arrangements accomplishing
the same results are acceptable,

Tn the case of a system such a3 in Figure 5-13.4,8, the
flushing procedure is as follows:

{2} Disconneet 2ll branch lines close to the secondary
cross main. and cap or valve all open ends supplied by the
primary cross main. Visually examine the interior of each
branch line connecied to the secondary cross main and
plug or cap.

|5} Flush the primary cross main, first one end, then
the other.
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Figure 5-13.4.8.

(c) Flush cach branch line independently,

{d) Fiush the secondacy cross main from an awdliary
water source,

{¢) Recennect branch lines.

(f} Flush the secondary cross main, firs one ¢od, then
the other.

5-13.5 Hydropneumatic Method, The apparatus used
for hydropneumatic flushing consists of a hydropneu-
matic machine, a source of compressed air, I-in.
{25-mm} air supply hose, 154-in, hose for connecting 0
the sprinkler sptem, and 214-in. hose.

5:15.5.1 The hydropneumatic machine (s¢e Figure
3035 Nconsistsof a gl-gal {114-L) water tank mounted
over a 25-cu ft [(185-gal) (700-L)] compressed air tank.
The compressed air tank is connected to the top of 1he
watertank through a 2-in. fubricated plugcock. The bot-
2om of the water tank is connected through hose w a
suitzble water supply, The compressed air tank is con-
nected through suttable air hose to either the plant air
system or a SEparate air compressor,

$-13.5.2 To flush the sprinkler piping, the waler tank is
filled with water, the pressure raised ta 100 psi (6.80 bars}
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it the compressed 2l tank, znd the plug cock between
tanks epened (o put ir pressure on the water. The water
tank is connected b{ hose to the sprinkler pipe to Be
flushed. Then the lubricated plug cock on the ‘f::chargc
outler at the bottern of the water tank is snapped open,
permitting the water to be “blown™ through the hose and
sprinkler pipe by the compressed aie. The water rank and
air tank should be recharged afier each blow.

5-13.5.3 Outls for discharging water and obsteucting
marterial from the sprinkler systen must be arranged.
With the clappers of dry-pipe valves and alasm check
valves on their seats and cover plates remaved, sheet
metal fictings czn be used for connection to 214+in. hose
lines or for discharge into a drum. [Maximum capacity
per blow is about 30 gzl (114 L)} If the main riser drain
15 to be ued, the drain valve should be removed and 2
direct hose connection made. For wet-pipe systems with
no atarm check valves, the riscr should be taken apart just
below the drain opening and a plate inserted 1o prevent
foreign material from dropping 1o the base of the niser.
Where dismmllinf of a section of the riser for this pur-
pose is impractieal, the hydropneumatic method should
not be used.

Figore 5-13.3.1 Hydropneumiatic Machine,

L. Lubricated plug cocks,

2. Pipe comaection between air and waser tanks. This connec-
t30n i1 open whea (Tuthing sprinkier syrem.

3. Alr prewsure gagt,

4. [-in. (25-mm) Tubber kose (1if1yped. Ve 10 Mash sprinkler
brarch lices.

5. Hom coanected to souzce of wiser. Used to fill water tack,

§. Hose conrected 14 ample ssurce of comprased ale, Used 1o
1upply alz ok,

7. Water tpk overflaw host,

8. 214-in. pipe conncction. When MNashicg lasge facerior pip
ing. ¢oanece worem jackat fire bose here 1ed chott 140, 25-mm) plug
cotk hose conrecticn {4) Gied o2 Tlurking sprinkies branch lina.

9. Alr rank drain vaive,
5-13.5.4 Before starting 2 flushing job, each sprinkler

system to be cleaned should be studied and a «hematic
plan prepared showing the order of the blows.

5+18.5.6 Hydropneumatic Methed of Flushing Branch
Lines.  With the mains already flushed or known to be
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clear, the hranch sprinkler lines should next be flushed.
The order of cleaning individual branch lines must be
carefully faid cut if an effective job is to be done. In
geaeral, flush the branch lines starting with the line
closest 1o the riser and work toward the dead ¢nd of the
cross main {se¢ Ligure 5-13.5.5),

The otder of ftushing the branch lines is shown by the
circled numezals, In this example the southeast quadrant
is flushed first, shen the southwest, next the nostheast,
and Last the northwest,

Figure 518,55 Schemadc diagract of spriskler sptem showiag
sequence to be followed whea hydropotumitic mehod 1k 1o be osed.

5.18.5,5,1 Air hose 1in. {25 mm)in diameter is used to
cennect the machine with the end of the branch line
being flushed. This hose should be as short as prac-
ticable. When the blow is made, the air prestuze should
be ailowed to drop to 85 psi {5.9 bars) before the valve is
closed, The resulting shére slug of water will have fess
friction lots and 2 high velocity 2nd hence do a more ef-
fective cleaning job than if che full 30 gal (134 L) of water
is used. One blow is made for each branch line.

5-13.5.6 Hfdropneumnic Method of Flushing Large
Interior Piping. When flushing cross mains, com:
pletely fill the water tank and raise the pressurs in the air
Teceivee (o 100 pai (6.9 bars). Connect the machine to the
end of the crost main 1o be flushed with not over 50 ft
(15.2 m) of 214-in. hose, After opening the valve, allow
-air pressure in the machine to drop to 1ero. Two to six
blows are necessary at each location, depending on the
size and length of the main,

5.18.5.6.1 In Figure 5-13.5.5, the numcrals in squares
indicate the locatlon and crder of the cress main blows.
Since the last branch Line blows were west of the riser,
clezn the cross main easc of the riser first, Where lacge
cross mains are to be cleaned, it Is suggesied, if practical,
to make ons blow at 38, onc at 39, the next at 38, then at
39, alternating in this manner until the requited number
of blows has been made at each location.

5-13.5.6.2 Crots malns are best ftushed by inreducing
the blow at a peint where water moving threugh the pip-
ing will make the least number of right-angle bends. in
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Figure 5-13.5.5, blows at 39 should be adequate to flush
the ¢ross mains back to the riser, Do not atempt to clean
the eross mains from A o the riste by backing out branch
line 16 and connecting the hote to the open side of the
tee. [f this were done, a considerable portien of the blow
would pass northward wp the 3-in. pipe list supplying
branches 32 to 37, 2nd the pordion &gming eastward 10
the riser could be ineffectdve, When the size, length, and
condition of cress mains require blowing from a location
cortesponding to A, the copnection should be made di-
r4ctly to the cross main corresponding to the 334 -in. pipe
5o that the entire flow would travel to the riser.

5-18,5.6.3 When flushing through a tee, always flush
the run of tee after fluthing the branch, Note the location
of blows 35, 36, and 37 in Figure 5-13.5.5.

5-13.5.6.4 When [ushing feed mains, arrange the work
50 that the water will pass through a minimum of right-
angle bends.

5-13.5.6.5 The importance of doing a thorough
flushing job should be strongly emphasited to those in
charge of the wesk. In a number of instances, sprinklers
inn systems that had supposedly been flushed clear became
plugged during a subsequent fire, permitting it to ges out
of rontrol and czuse serious damage.

Chapter § Impalrments

6-1 General.  Valves controlling the warter wpgly taall
o1 part of a sprinkler system should be elecerically super-
vised, or sealed, locked, or equipped with tamper
switches and should be inspected frequently begause of
their importance to fire protection. The cloting of control
valves without proper authorization or preparation can.
scriously jeapardite operationt. I sprinkler systems, fire
hydranis, ground storage tanks, gravity tanks, fire
Fumps. cte. are impaired, the consequences may result in
loss of life and damage to propesty. It is essential that
adequate measures are taken durlng a fire protection
imp:;rmem to ensure that the inczeased risks zre minl-
mized.

6.2 Impairment Coordinator. A representative of the
building owner, manager or tenant sheuld be awigned to
coordinate all impaisments and resoration of protection.

63 Preplanned Impzirment Programu.
6-3.1 Ali preplanned Impairments should be authorired
hy the Coordinator. Befor¢ authoriration is given, he
should Le responsible for verifying that the following is
zccomplished:

(a) Determine the exact extens of the intended impair-
meat.

(b} Tnspect the area or buildings to be involved and
determine the increased risks.
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(€) Submit recommendalions to management. Consid.
eration should be given ¢ the need for temporary protec:
tion, termination of zll harardeus operations and fre.
gumt Inspections of the area involved with 24-hour per

ay watchman service.

{d) Noiify the fire deparument.

{e) Noiify the insurance ¢arrier. the alarm company,
and other appropriate anthority and implement Tag Im-
paitment Systern {if such syscem is in use).

{£} Notify the supenvisors in the areas to be affected.

6-3.2 When all impaired equipment i3 restored to nor-
mal working order, the f«Rlnu‘ing should be accom-
plished:

(2) Verily that all control valves are fully opened and
locked, sealed, or equipped with a tamper swiich.

{b) Conduct a main drain 2nd alarm tesc on each
sprinkler riser affeczed.

{c) Mazinzain as large a portion of the system in &rvice
as possible. .

(@) Advise superisors that protection has been
Testored.

(¢) Advise the fice department that protection has
been restored.

(f) Advise the insurance ¢arrier, the alarm company,
and other appropriate authority that proteciion has been
restored,

6-4 Emergeney Impairments. Emergency im-
pairments include sprinkler leakage, frozen or ruptured
piping. equipment failure, ete. When this cccurs, ap-
smpnalc emergency acton should be taken, The Coor-

inator should be contacted, and he should proceed to
the extent posible to implement che preplanned fmpair-
ment program incleding the restoration of sprinkles pro-
tection.

6-5 Restoring Systems to Service zfter Disuse,

651 Occasionally. automatic sprinkler syitems in idle
o vacaat propertics ate shut off and drained. When the
cquipment in such propertics is restored to service, it is
recomménded that such wock be performed by a respon-
sible and experienced sprinkiee contractor. In such cases,
the following procedures zre recommended:

€-3.1.1 Al lines of sprinkler piping should be traced
from the extremities BF the sy3tem to the main connec-
tions with a careful check far blank gaskews in flanges.
closed valves, corroded or damaged sprinklers or piping,
insecure oz mising hangens and insufficient support.
Proper repairs or “adjustments should be made and
needed excensions or alterations of the equipment should
be completed.

&5.1.2  Alr should be used to test the system for leaks
before turning on the water, Water thould be admited
slowly to the system, with proper precautions against
damage by escape of water from previously undiseovered
defeers, When the system has been filled under normal
service pressure, drain valve tesu should be made to
detect any closed valve that possibly could have been
averlooked. All available st pipes then should be
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Quhed, and wheee such pipes are not provided in accor-
dance with the present standards, the proper equipment
should be installed.

65,13 Wherethe sprinkler sptem has been long out of

service, damaged by freering or subject ta extemsive
repains or alterations, the entire sptem should be
hydrostatically tested In accordanee with NFPA 13, Stan.
dard for the fnstallation of Sprinkler Sustems. Special
care thould be teken to detect any sprinklers showing
leaks and to make replacements where necessary.

6-5.1.4 Dry-pipe valves, quick-opening devices, alarm
valves and a?; f]f;n connec?ions s}-xld l;‘e examined, put
in proper condizion and wested. Fire pumps, pressure 2nd
gravity tanks, reservoirs and other water supply equip-
ment should recelve proper attention before being placed
in service, Each supply should be tested separarely.

6.5.1.5  Aninvestigation for obsteuciion orsteppagein the
sprinkler system piping should be made. {See Chapter 5.}

6-5.1.6 All control valves should be operated from
closed 10 fully open position and should be left sealed,
locked ot equipped with a tamper switch,

6-6 Sprickler Systees Alterations.

66,1 Alterations will cyually involre 20 impairment to
all or part of the sprinkler system. Any alieration to a
sprinkder sjutem should be done in accordance with
NEPA 13, Standard for the Installation of Sprinkler
Systemy, of ather applicable NFPA standards.

Chapter 7 Fire Records

7-1 Protection Records.
7-L1 Inall businesses, it is desirable ta keep records of
inspection, 1esting and maintenance of pretedtion equip-
ment. The exact program for any building or st of
buildings should be 1ailored 10 a specific plan for the par-
ticular building, comsidering occupancy, types of protec-
tion, zlarms provided, etc. In the development of a fire
rotection record plan, it is advisable to consider advice
rom vatious sources including the:
Authority Having Jurisdiction (Rating Bureaus. Fire
Prevention Bureaus. Fire Marshals, etc.).
Manufaceurers of Various Devices
Fire Insurance Companies
Independent Fire Protection Consultants
Sprinkler Contractors
Other Applicable NFFA Codes a3 outlined in the Ap.
peadix.
7-1.2  An individual within the organization should be

designated (Protection Record Administrater) to imple-
meat inspection. testing and maintenance programs.
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Soine firms may ¢lect to do the basic functions chemszives
and contract the more technically Involved operations.

7.1,3 The person in charge should consider the use of
mases control records, includini a copy of the manufac-
urer’s insrructions ¢ovesing all devices.

-2 Valve Tag Systemu,

7:2.1  Closed valvas have caused gver 30 percent of all
sprinkler gpstem failures. Adopiion of the valve tag
systems thould visually highlight and minimize this
significant causs of unsatistactory sprinkler system per-
formance, {See Figure 7.2.1.}

4-2.2 Tag Impairmeni System. This spstem usually in-
cludes a three.part tag which iy easily identifiable. One
part s tied to a valve ie be closed remporarily. The sec-
ondfart is sent to the autherity having jusisdiction. The
third part is displayed in the protection record ad-
ministrator's office and sent to the autbority having
jurisdiction when protection Is rescored,
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Figuze 7-2.1 Renont for wasatiifsctory spriakler synem
pedformance.

7-2.3 Valve Record Tag Syicem. A tag on ¢ach valve

indigating date staled or locked, date and results of
intenance procedures should be previded. This pro-

vides a chronological record of valve maintenance.

7-3 Inspeciion Records, Inspection and maintenance
records should be kept by the protection record ad:
ministrator of the following activities:
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Table -3
Sumnliry, Minimum [rapecdsa - Toieg « Matatensace

Records - Inapeccion = Viul Obwnardoa
Tesing = Haedlieg Equipmedt, #16,

Malsernunee = Periadic Storicang ard Repair

For Gaidunce ¢ Spcific Vitves,
?-a.m)r. H{dnnu. e, Referwy
the Manufacewrer's Iestrvarioes.

fans Atcivicy Frequency Secsien

DNumber
Flashicg Piping Ten 5 Years 542
18 Yan
Fize Deparument Llespetcion Monthty 8

Coansctions

Tedicator Post ¥ihe lnspecison Weekly-Seaked 714
o Tamper Switch Tt Moahly Lecked 2211
Gurnerly 2141
Main Draia Flow Test Quaterly 8.1
Open Spriniiers Test Annzal &1L
Preseaze Gage CrEbration 5 Years 42
. Test
Sprinklers Tent 52 Yean 553
Sptinklers High
Temp. Ten 5 Yeany
Vil i floadwhy  Fupeciion Weekly Scaled
Bases Tex Monubly Locked
Qontrethy
Vabees oo Symemss Teapection Weekly-Seated
Tnspection Mos (hly-Locked
Mairteaince  Yearly
Water Flow Alanva Inapecdon Menthlp
Hydrects [aspectea Mocthiy
Test (Open Sermd-Aeaualily
and Clasey
Milmenance
Anifreste
2tidn Test Antpaty
Cold Weatker
Vihes Open azd Fall, Close; 112
Clype Vabes  Spring, Open
Dry-Fipe Vate
Alr gf:n‘u!r.

Water Pressuse  Inspeedon Week Chapes 4
Enclanre lrapeccion Daiy. Weader ¢35
Prm.l&' ing Witer

L L Tespection Quanzcly 4828
Drp Bipe Vales Trip Test Ancenl Spring 161
4851
Dry-Pipe Yabes o Flow Trip § Yean Spricg 5
Test
Livw Point Draing Test Fad 3828
sak Opeaing
Q‘Dni’ﬂ Tet Serri- Anngaly Lt
Graview Taek
Watee Lovel Irapeecion Merally 2ed
Hrat Irapivtin DavCold Weathey 222
Crrdition Ieepectinn BiAnnanl 126
Pressare Tark
Warr Level &

Presure [rspectam Merably 230
Heat Enclesares Trapecdion Dalr Cold Weather 237
Conditim Lrspectien. $ Yean 232

Purg Cenidfuqal  Tex- Opesate Week! 2e22

® sl 3491

Wi
Prowsure Stark Wedkdy 24122
TeuLapackp  Yearly FEEE
Seem Bomp Test Operate 2424
Tet Capaciy  Vearly 425
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Exhibit I Report of Inspection

Owner's Sectlon (Fo be anawered by Owaer ar Oceu-
pant)

A. Explain any occupancy hatard changes since the
previous inspection,

B. Describe fire protection modifications made since last
inspection.

€. Describe any fires since fast Inspection.

D. When was the system piping last checked for stop-
page, corrosion or Foreign matenal?

E. When was the dry-piping system last checked for
proper piteh?

F. Are dry valves adequately protecied from freeting?

Inspector’s Section (AE responses reference current in.
spection)
1, General
3. Is ihe building occupied?
b. Are 2l systems in service?

<. Is there 2 mintmum of 18 in. {457 mm) clearance
between the top of the storage and the sprinkler deflec-
tor?

d. In areas protected by wet sysiem, does the
building appear te bcc}Jroptrly heated in all aceas, in-
cluding blind actics and perimecer areas, where zccessic
blet Do all exterior openings appear 10 be protected
againae freezing?

e. Does the hand hose on the sprinker system appear
to be satisfactory?

2. Caontrol Valves {See Ntem 14.)

a. Are 2ll sprinkler sypsem control valves and all
other valves in the appropriate open ar closed position?

b. Are 2ll control valves in the open position and
lacked, sealed or equipped with a tamper switch?

5. Water Supplies {See Item 13.)

a. Was a water flow test of main drain made at the
sprinkler riser?

4. Tanrks, Pumps, Fire Depaniment Connections

a, Are fire pumps, gravity waoks, reserveirs and
pressure tanks in good condition and properly main-
tained?

b. Are fire department connections in satisfactory
<ondition, couplings free, caps in place, and check valves
tight? Are they accessible and visible?

5. Wet Systems (See Jtem 1.}
a. Are cold weather valves (0.5.&Y.) in the ap-
propriate open or closed position?
b. Have antifreere system solutions been tested?
¢, Were the antifreeze test results satisfaceory?
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6. Day Syrcems (See ftems 10 to 14.)
a. s the dry valve in service?

b. Are the air pressure and priming water level in
accordanee with the manufaciuzer’s instructions?

<. Has the opeulfon of the air or nitrogen supply
been tesced? Is it in service)

d. Were low points drained during this inspection?
€. Did quick-cpening devices operate savisfaceorily?

L. id the dry valve trip properly during the trip
pressure tese?

8. Did the heating equipment in the dry-pipe valve
reem operate at the time of inspection?

7. Special Systems — a3 defined in Seetion 1-3 (See
liem 16.)

z. Drd the deluge o pre-actien valves operate prop-
eirly during zesting?

b. Did the heat-responsive devices operate properly
during testing?

¢. Did the supervisory devices operate during
testing?

8. Alarms

a. Did water motor and gong test sacisfacrorilp

b. Did electric alarm test satisFactorily?

¢. Did supervisory alacm service test satisfactorily?

9. Sprinklers

a. Are all sprinklers free fzom corrosion, loading or
eburuciion to spray dischzrge?

b. Are sprinklers over 50 years old, thus requiring
sample tesing?

. Is stock of spare sprinklers available?

d. Droes the exterior conditicn of sprinkler system
appear to be satisfactory?

¢. Temperature, Are sprinklers of proper tempera-
ture rasings for their locatiens?

§0. Date dry-pipe valve tip tested {contre) valve par-
tiallyopen) _— (S¢2 Trip Test Table url'(k
jaflam.r

11, Drate dry-pipe valve trip tested (contro} valve fully
open)____ (See Trip Test Table which follous.)

12, Date quick-opening device tested
(See Trip Test Tabie which follows.)

13, Date deluge ar preaction valve rtested
e A S8 Trif Tast Table which follows.)
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Trip Ten Table
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14. See Control Valve Maintenance Table.

Cerarel Vilre Miintenazee Table
Exghin
Abnormal
Conuol Valiey Nombey Type Opea Secured Chsed Sixng Conditipn

Cigy Conrectina Control
¥abe
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Pump Conrrol Valvey
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Spatern Conprol Vakies
Dtber Cotirol Yabies

15. Water Flow Test at Sprinkler Riser

Water $ypply Scarce Ciry Tink Pump
Date  Test e Saze Seasic Regdual
Leation Tzt Fipe Presare {Fhn)
Presare

Law Wazes Flgw Tiur
Ths Water Flgw Tent

16. Heat Responsive Devices
Tes Modhed
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Vihe No. _A
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17. Explain any~No™ answers and comments.
18. Adjustments or corrections made during this inspection:
19. Although these comments are not the resule of an engincering
review, the following desirable improvements ace re:ommended:
Signature:
Date:
Appendix A-2 Other Publications.

This Appendis s mod ¢ part of thir NEPA docwwant, but iy aiilsded
for informatisn prpoies e,

As1 Referenced Publications.
A+1.1 NFPA Pablications. This publication makes
reference to the following NFPA documents and the year
dates shown indicate the latest edition. They are
available from the National Fire Protection Association,
Bauerymarch Park, Quincy, MA 08269,

INFPA £3-1980, Standard for the Installation of Sprin-
kler Systems

NFPA [3E-1978, Recommendalions for Fire Depare.
ment Operations in Properiier Protected by Sprinkier
and Standpipe Syslems

NFPA 20-1980, Stastdard for the fnueliation of Cen-
infugal Fire Pumps

NFPA 21-1975, Standard for the Operation and Main.
lenance of National Standard Steam Fire Pumps

NEPA 22-1881. Standard for Water Tarks for Private
Fire Protection

NFPA 24-1981, Standard for Prvate Fire Senice
AMatns and Thefr Appurtenances

NFPA 26-1976, Recammended FPractices for the
Supervision of Valves Controlling Water Supplies for Fire
Protecifon

NFPA 33.1927, Standard for Spray Agplication Using
Flammable and Comburtibls Materinly

NEPA 231D-1980, Stardard for Storege of Rubber
Tires

NFPA 1962-1979, Standard for the Care, Maintenance
and Use of Fire Hout Including Connections and Nowles
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A2l A seleceed list of other NFPA publications selated
to the inspection, testing and maintenance of sprinkler
systems s a3 follows:

NEFPA 14-1980, Standard for the Instatlation of Stand-
pipe and Hose Systems

NEPA 7i-1977, Standard for the Installation. Meinte-
nance and Ute of Central Slation Signaling Systems

NEPA 718A-1979. Standard for the Instatlation, Main-
tenance, and Use of Local Protecite Signalking Systems

NFPA 72B-1979, Standard for the Insrallatien, Main-
tenance ond Ute of Auxiltary Protective Sigmaling
Systems

NFPA 87-1980, Standard for the Construciion and
Protection of Piers and Wharces

NFPA 235-1980, Standard for Indoor General Storage

NFPA 231C-1980. Standard for Rack Storage of
Materials

NFPA 2311-1980. Standard for the Storage of Rubber
Tires

A-2-2 Other Codes and Suadards. This publication
makes reference to the following codes and wandacds.

No. 13-C. Recommended Method of Reporiing Dry
Pipe Vahe Tests, available from the Americzn insurance
Association Engineering and Safecy Depariment, 85 fohn
Strest, New York, NY 10038.

ASME, Non-Fired Presgsure Vessel Code. available
from che American Society of Mechanical Engincers, Eas
47th Street, New York, NY 10017,

ASTM EJ80-1976, Standard for Meiric Practice.

-available from the Amnerican Society for Testing and

Materials, 1916 Race Streer. Philadelphia, PA 19i05.
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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 b 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 deparument connection
and the check valve in the inlet pipe shail 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 shail 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 b 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 26 psi (1.7 bars) to determine its
tightness. The standpipe system shall also be
hydrostatically tested at 5@ psi (3.4 bars) above the nor-
mal pressure,

8-2 Periodic Inspection,

B-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.

B-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 Il and Class 111 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 Marntenance 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, netice shall be given to the
local fire department and a sign shall be posted on each
fire department conmection 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. T2A;

NFPA 124

Slandard {or the

Installation, Matntenance and Use of
Local Protective Signallng Systems
for Guard's Tour, Fire Alarm and
Supervisory Service

1985 Edltion

NOTICE: An asterist {*) Following (b2 numbes or Ruer
desigriting 2 prrageaph indicates up{uulcry mtareeidl eathat
pacagriph in Appéadix A.

Information ca referenced pabbications can b2 furd in Chaper
4 104 Agpendix B.

Chapter 1 General

-1 Scope.

1.1.1 The provisions of this standard contemplate
supervised systems providing fize alarm or supervisory
signals within the protected premises. These systems are
ptimarily for the proteciion of life by ind.icaring the
necessity for evacuation of the building and secondarily
for the protection of propety.

1-1,2  The intent 2nd meaning of the teTms used in this
standard are. unless otherwise defined hercin, the same
s those of NFPA 70, National Electrical Code®.

11,3 The energy sources for operation of the spytem
may be an electric power source connecied ta the devices
through electrical circuits. or may consist of suitable
tanks of compressed or liquefied gas connected through
tubing or piping.

E-1.4 The systems shall provide for ent or more of the
following:

{a) Manual fice alarm service.

{b) Automatic fire alarm service.

{c} Automatic detection of alarm or abnoermal condi-
tions in extinguishing systems, such as sprinklec and car-
bon dioxide.

(d} Guard's tour supervisory seivice.

(¢) Automatic detection of abnocmal conditions in in-
duserial processes which could result in fire or explosion
endangering life oc property.

{f) Use of all or part of electrical:cype systems for addi-
tional purposes, such as (1) sounding of paging signals
throughout the premises, (2) distribution of music
througheut the premises.

(g} Addition of such items as in item [ as are ap-
plicable to gas-operated systems.

NOTE: Spterms undec items () and (g} shalt be bogaen as com.

binytion sptems.

1-1,5 Depending upan the application, local fire alzrm
systems shall be permitted o include the feature of

locating the point of origin of the alam by coded alarm
signals or annunciation.

1-1.6 A device or system having materials or forms &if-
fecent from those detailed in this standard may be exam.-
ined and tested according to the intent of the standard
and, if found ¢quivalent, may be approved,

1-2 Approval and Acceptance.

1-2.1 The authority having jurisdiction shall be notified
prior to installation or alteration of equipment or wiring,
At s request, complete information regarding he system
or system alterations, including specifications, wiring
diagrams, and fleer plans, shall be submitted for ap.
proval.

1-2,2 Equipment. All devices, combinations of
devices, appliznce and equipment instailed in conformiy
with this standard shall be listed for the proteciive signal-
ing purpose for which they are used.

12,2.1 Voluge, Temperature and Humidity Varia-
tion, Equipment shall be so designed that it shall be
capable of performing its intended function under the
following conditions:

(2) A185 pereent and at 110 percent of the nameplate
primary {main) and stcondary (standby) input voltage(s),

(b} At amblent temperatures of 32° + 4°F (0° £
2°C) and 120 & 49F (49° & 2°C), for a minimum dura-
tien at each extreme of § hours,

{c) At a relative humidity of 85 + 3 percent and an
ambient temperature of 30° 4 4°F (32¢ 1 2°C), fora
duration of at Jeast 24 hours.

12,3 Acceptance Testr, Upon tompleion of an ine
stallation or alteralions, satisfactory tests of the entire
system shall be made in the presence of a representative
of the authority having jurisdiction. All functions of the
systeen shall be tested, including operation of the system |
in various zlarm and trouble modes for which it is de-
signed {c. g., open circuit, grounded circuiz, power out-
age, clel).

I.2.4 Maintenance and Testing. All systers shall be
under the supervision of quzlii‘lci persons. These persons
shall cause proper tests and Inspections (o b made at pre-
seribed intervals, The authority having jurisdiction shall
be consulted on all alterations and additions to 1he gystem
under its supervision.

1-2.4.1 The owner shall provide for proper mainte-
nance of the system, A maintenance agreement with
specialists accepiable ta the authority having jurisdiction
may be used in Hew of developing staff specialists.

1.3 Definitlons. Unless expressly stated ehewhere, the
following terms will, for the purpost of this standard,
have the meanings indicated below.

Alarm Service. The service required following the
receipe of 2n alaem signal.

Alarm Signal. A signal indicating 2n emergency re-
quiring immediate action, as an alarm for fire from a
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manua) box, a water Dow alarm, an alamm from an
autemalic fire alarm system, or other emergency signal.

Annunclator. A uclt ¢ontaining two or more iden-
tifted largets or indicatar Yampas in which cach target or
Tamp i the circuit, conditicn, or location to be
annunciated,

Approved. Acceptable to the “authority having
jurisdiction.”
NOTE:  The Natiaaa! Fire Protection Asaciation oes not ap-
prove, inapect of ceitify any Insaflations, procedurer. equip-
ent, or materinls par doct it epprone o evaluate teting libera.
tosies. fa determinisg the acceptabilicy of Instaltationd of pro-
cedurgs, eqaipmeat ef materialy, 158 dsthority baving farisdic.
tion may bist aceeptandt oa compliance with NEPA or ceber
appropnute stindards. In the abseace of sach sandards, wid
Hulherity may require evidence of proper inuallition, procedare
o sse. The autbority haring furisdiciSon may d'so zefer 10 the
Euings or Labeling precoica ef an organhatica concerned with
prodatt enakuations which & in a posi to determing (om-
Euu“ with approprh forahe carremt prodaction of
sted ftems

Auwtbority Having Jurisdiction. The “authority
having jurisdiction™ i3 the organization, office or in-
dividual responsible for “approving™ equipment, an in-
stallation or a procedure.

HOTE:  The phrase “authorirg having jarisdictbon” is uked in

NFPA documaris in 2 broad mansey $ince jurisdicdons and “a,

proval” agesciss wary 4 do their responsibiliics. Where public

W lecy B primery, (22 “rolberity hnﬁadgﬁ:ﬁsdkthu“ may be 2

federal. nate, Jcal or csher regficnal depanerent of iadhridzil

s4ch 21 2 fire chiel, fire manhal, chlef of # fize prevestioa
turéed, abordepartmial. bealkh depuument. buddmg official,

#lesinica] Inspector. of erhen baving statutery suthariy. For -

A pu , 93 bsurance irapecdon deparimeat. rating

ureaa. or other ingaracce comnpany Cepresentitive may be the

“autherizy basing farisdiction.” lo many circumstisees the

propeity owner or bt deiignared ageac sames che role of ke

“autboriey haring purisdiedon”; 1t geverames InstiBation, the

ing oflicer of dep official mey ke the ~au.
horiey having jurisdiction.

Combination Spstem. A Tocal protective signaling
system for fire alarm, supervisory or E:ard‘; tour super-
+isory service whose components may be used in whole or
in part in common with a nonfire signaling system, such
as a paging system, a burglar alarm sysem, a musical
PIOgTam sy3teny, OF 3 process menitering service system.
without degradation of or hatard ta the protective signal-
ing system,

Gas-Operaied {Local Fire Alarm) System. A local
fire alarm gypemn employing a comprested or Liquefied
gas as the eneqgy 10 be released to sound audible signals
when an alarm 13 transmitced.

Labeled, Equipment or materials o which has been
attached a label, symbol or other identifying mark of an
organization acceptable to the “uthority having jurisdic-
tion" and concerned with praduct evaluation, :ﬁa: main.
tains periodic inspection of production of labeled equip-
ment or materials and by whose labeling the manufac-
turer indicates compliance with apgropriate standards or
performance in a specified manner.

Listed. Equipment or materialy included in a kst

Euhlishcd by an organization acceptable to the “authority
aving jurisdiction” and concerned with product evalua-
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tion, that maintains periedic inspection of produciion of
Hsted equipment or materiabs and whose Hating staees
either that the equipment or material meews appropriate
standards or has been tested and found suitable for use in
a specified manner.

NOTE: The metma for ideas Fsted squipmest muy v3

for each orpaaliisica eoa«r::?‘:i‘h pndﬁx maliau.rmr:

of which dé ne Freognite eqelpaene a Eszed anlew b is abo

Hbeled. The “aothority huviag hecbdicrica” should willite the

Tpsem emploped by the Esting ergiriestion to idearify a Ened

product.

Local Alarm System. A local systiem sounding an
alarm as thé result of the manuval operation of a fire
alarm box or the operation of protection equipment or
systems, such as water flowing in a sprinkler system, the

ischarge of carbon dioxide, the detection of)srnoke or
the detection of heat.

Local Supervisory Syiem. A local system arranged
to supervise the performance of guard's tours, or the
operative condition of automatic sprinkler systems ar
other systeens for the preteciion of Blfe and propenty
against the fire hatard.

Local Syseem.

A lozal syatem is one which produces 2
signal att

premises protected.

Maintenance, Repair service, indudinﬁl pericdically
recurcent inspections and tests, required 10 keep the pro-
tective signaling system and it component parts in an
operative condilion at all times, together with replace-
ment of the syuem or of its components, when for any
reason they become undependable or inaperative.

Musical Program Sytem. A syy{em transmitting
musical programs over loudspeakers for entertainment
purposes, the programs originating either o the premises
or at a remodé point and transmilied to the premises.

Paging System. A gmstem intended to page one or
more persons such as by means of voice over Joudspeaker
stations located throughout the premises or by means of
coded  audible signals or viwal signals  similarly
distributed, or by means of lamp annunciatoss located
throughout the premises,

Process Moniloeing Alarm System.  An alarm system
used to supervise the funciioning of 2 commercial pro-
cess. such as manufacturing operations, heating or
refrigerating systems temperzture conteol, elc., when
failure of the supervised process could resultin fire or ex-
plosien endangering life or propenty.

Process Monitoring Service System. A system used
to supervise the normal functioning of 4 commercial pro.
cess, where an abnormal ¢conditlon dets not constitute a
fire or explosion emeegency.

Protective Signaling Spstems.  Elecuritally operated
clteuits, instruments, and devices, together with che nec-
essary electrical =nrr§y. designed to transmit alarms and
supervisory and trouble signaly neccasary for the protec-
iion of life and properly. In a compressed or fiquefied
gas-type system. pressure-operated instruments and
devices. together with the necessary comprested gas
entigy to accomplith the same parpose. are used.
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Protective Systemy, Equipment or Apparatus.  Aate-
matie sprinklers, standpipes, carbon-dioxide systems,
2utomatic covers, ‘and other devices used for exe
tinguishing fices and for controlling temperatures or
other conditions dangerous to life or property.

Shall, Indicates a mandatery requitement.

Should, [ndicates a recommendationor that whichis
advised bat not required.

Supervisory Service. The service required to monitor
performance of guard's tours and the operative condition
of automatie sprinkler syutems and of other systems for
the protection of life and propeny.

Supervisory Signal. A signal indicating the need of
action in connection with the supervision of guard's tours,
sprinkler and other extinguishing systems or equipment,
or the maintenance features of other protective synems,

Supplementary, As used in this standard, sup-

Elemenury refers toequiprment of operation not re uired

y this standard and designzited as such by the authority
having jurisdiction.

“Frouble Signal, An audible signal indicating trou-
ble of any natuce, such as a cir¢uit break or ground. oc-
curring in the devices or wiring associated with  protec-
tive signaling system. ln a comliumd ot liquefied gas-
type system, the trouble signal indicates trouble of any
nature, such as a break or a leak in the tanks, devices, or
tubing of the system.

Chapter 2 Basic Requirements

2-1 Innzlladon and Design,
2-1.1 Installation and Design (All Systems),

2.1.1.1 Sysetemy,  All systems shall be installed in a
workmariike manner and in accordance with applicable
standards and with specifications approved by the au-
thority having jurisdiciien.

2.1.1.2  Devices shall be located and irutalled so that ac:
cidenzal operation will not be caused by vibration os far-
ring.

2-1.1.% Pre-§ignal Feaware, When approved by the
authority having judsdiction, signaling fystems having
sounding déevices within the protected premises may be so
designed that inisial fire signals will sound only in depart-
ment offices, engine rooms, fire brigade stations, and
other centeal locations, with providlons whereby author-
ized persons may subsequently sound a general alarm,

2-1,1.4  Local control functions, necessary to mzke the
grcmises safer in the event of fire, ar to make it possiblc to

car fire alarm signals, may be automatically performed.
The performance of automatic control funcuions shall not
interfere with power for lighting or for operating
elevators. This does not prechide the combination of fire
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protective signaling s¢rvices with ether services requising
manitoring of operations,

2.1.1.5 Coded Signals, A coded alarm signal shall con-
sist of not less than three complete rounds of the pumber
transmitted. A coded supervisory dignal may consise of
one round of the number transmitted.

2.1.1.6 Restoration. All aﬂ)arnus shall be restored to
normal as prompily as ible after each test or alamm,
and kept iv. normal condition for opezation. This shall in-
tlude rewinding, rescwing, or replacement, as necessary.

2.1.2 Installation and Deslgn, (Special Feawures Ap-
plying to Electrical Systems Only.)

2:1.2.1 Greunding, Al systems shall west free of
grounds.

Exceplion:  Parts of cireuits or equipment whick are in-
teationally and  permanently grounded to provide
ground-fault detection, noite suppression, emergency
ground signaling, asd circult prelective grounding.

2-1.3 Installarion and Design, (Special Feature Ap
plying 10 Gas-Operated Systems.)

2.1,3.1 General, Tubing and fitings for Interconnec:
ting components of gas-operated systems shall be of a
material suitable for the apflica:ion. Recognition by a
1esting laboratory may constitute sultability.

21,32 Restrictlon of Length, The total kngth of
whing in 20y sytem shall net be greater than that
specified by a testing laboratory.

2-1,3.3 Installation, Tubing may be installed exposed
on ceilings and on sidewalls if not léss than 7 {¢{2 m) from
the floor, and if adequately protected against njury, Ex.
posed tubing shall be supported by suitable fasteners,
straps or hangers at intervals not excedding 44 (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 damaie to the wb-
ing. Concealed tubing. or tubing passing theough floors
or walls, or located on side walls within 7 ft {2 m) of the
fleor shall be protected by installation in pipe, conduis.
raceway, or other means acceptable 1o the authority
baving jurisdiction.

2:1,3.4 Clearance of Lines.  As cach section of rubing
is installed, it shalf be blown clear with compressed air or
other compressed gas before connections to system com-

nents, 8¢ as to eliminate any accumalation of dist or
moisture within the tubing.

2-1.3.5 Whese tubing and fittings are exposed ta a <or-
rosive atmosphere, they shall be protected by a suitable
coating.

%2 Wiring.

2.2.1 The ineallation of wiring and equipment shall be
in accordance with NEPA 70, Aeticle 760, Fire Protective
Signaling Systems, National Elestrical Code,
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2:2.2  An open, ground, or short circuit fault in one
alarm indieating ¢ircuit shall not affect the opecation of
any other alarm indicating elreult.

2-% Power Supply Sources

2-%,1 Purpox, ‘The provisions of this section apply 1o
sourees of power suppl;whlch shall be used, for ngg);-Pe
of system inwolved, subject to acceptance by the zuthonty
having jursidiceion.

2-3,2 Code Conformance. All power supplies shall be
installed in conformity with the requirements of NFPA
76, Natéenal Electrival Code, for such equipment, except
23 otherwise indicated in this section,

2-3,2,1 Two sources of electrical power thall be pro-
vided. These shall consist of a primary (main}) supply and
a secondary (standby) supply.

2.3.3 Primary (Main} Power Supply. The primary
fmain} power supply shall have a high dyegree of reliabili-
ty, adequate capacity for the intendad senvice, and shali
condst of one of the following:

(a) Light and power service amranged in accordance
with 2-3.%1 .

{b} Engine-driven generator or equivalent arranged in
accordznce with 2-!.%.

2-3.4 Secondary (Standby) Power Supply Capacity and
Sources.

2:8.4.1 The sccondary (standby) power supply shall
automatically supply the ¢ncrgy to KE: system within 30
seconds whenever the primary (main} power supply i in-
capable of providing the minimum voliage required for
proper operation. The secondary (standby) power supply
shatl not supply cnergy as long as the primary power sup-
ply voltage remains above 35 percent of rated voltage.
‘The secondary (standby) power supply shall be capable of
operating the system under maximum normal lozd for 24
hours and then be capable of operating the system for five
minutes in the alapm condition. The secondasy (standby)
power supply shall consist of one of the following:

(a) A storage battery with 24 hours capaciy arranged
in accordance with 2:3.9.

(b) An engine-driven generator arranged in accore
dance with 2-3.8 and storage battesies with 4 hours
tapacity aranged in accordance with 2-3.9.

(c} Muleiple autemartic-starting, e¢ngine-driven
generators, arranged in accordance with 2-3.8, capable
“of supplying the energy required by 2.3.4.1 with the
largest generatar qut of service.

Exception No. 11 When the primary (main) power i
supplied by ¢ dedicated branch eircuit of an Emergency
System to NEPA 10 drlicle 700 or a Legally Required
Standby System lo NEPA 70 Ariiele 701,

Exception No. 2:  When the primary {main) power i
supplied by a dedivated branch eivcuit of an Optronal
Standby System to NFPA 70 Article 702 which oltg meets
the performance requirements of Article 700 or Article
761,
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NOTE 1o Ingepticra ¥o- | ead B A trouble Sgaal b not se-
quired 1o iedicite that the primary (main} power is being ap-
p.:: iy eicher of <k two wandby sources of pawer indicited
L] €.

2:3.5 Trouble Power Supply. A separate power sup-
ply, independent of the primary (main) power supply,
shall e provided for the operation of irouble signals
when the primary (main) power supply fails. A primary
battery (dry ¢ells} shall not be used o power the trouble
signals,

Exception No. I The secondary {ttandby} potcer sup-
Pply af 2-3.4.1 fa), {b) or (¢} may be wsed for this purpose.
Exception No. 2: The other side or “phase™ of the
three-ware supply of 2-3.7.1fb) may be used for this pur-
Pose.

2-3.6 Power Supply for Remotely Located Control
Equipment, Additional power supplies, when provided
for control units. circuit interfaces, or other equipment
eisential to system operation located remote from the
main conuo‘; unit, shall meet the applicable re-
quirements of 2-3.1 through 2-3.5.

2-3.7 Light and Power $trvice,

2-3.7.1 A light and power senvice em lo;;ed 10 opeiate
the sputem under normal conditions shall have a high
degree of reliability and capacity for the intended service.
This service shall consist og one of the follawing:

(#) Tuwo-wire Supplies: A two-wire supply tircuil
may be used for either the primary (main} operating
pawer supply or the wouble signal power supply of the
signaling system.

{b) Three-uive Supplizs: A three-wire ac or dc sup-
ply circuit having a contingous unfused neutral conduc-
tar sr a polyphase ac supply circuit having a cantinuous
unfused neutral conductor, where inteccuption of one
phase doss not prevent operation by the other phase, may
be used with cne side or phase for the primary (main)
operating power supply and the other side or phase for
the trouble signal powes supply of the signaling system.

2-5.7.2 Connections ta the light and power service shall
be on a dedicated branch circult. The circuit and con-
nectiens shall be mechanically. protected. The circuit
ditconnecting means shall be accessible only 10 auther-
ized personnel and shall be clearly marked FIRE
ALARM CIRCUIT CONTROL,

2-3.8 Engine-Driven Generator.

2-3.8.1 An engine-driven generator shall be used only
where 2 person 1pecifically trained in its operation is on
dury at 2l times.

IWhen the requirement of 2-3.4.1(b} or {c) is
mel, 2 person specifically trained in the aperation of a
generator dedicated to the prolective signaling gstem
shall not be required to be on duly at all times.

2.3.8.2 The installation of such units shall confozm o
the provisions of NFPA 37, Standard for the Installation
and Use of Statignary Combustion Engines and Gas Tur.
bines. exceps as restricted by the provisions of this sec-
ton.




INDUSTRY, LABOR, AND HUMAN RELATIONS

2-8.8.%  When gasoline is uted a4 main fuel, it shall be
stored in outslde underground tanks whenever possible
and gravity tanks shall not be wed.

2:3.8.4 Svfficient fuel shall be available in storage for §
months of testing plus 24 hours of operation a1 full load.,

Exeepiion No. 1: If a relisble source of supply &
awul':zk at any time on Z-hour notice, sufficient fuel
shall be in sterage for 12 Rours of eperation at full load.

Exception No. 2: Fuel systems c.m'ni natural or
manufactured gas supplied through reliable utility mains
shall not be required to have furl storage tanks unless
tocated i1 an earthqlake prone area.

2.3.8.5 A sparate siorage battery and scparate
autemati¢ charger shall be provided for starting the
engin¢-driven generator and shall not be used for any
other puspose,

2-3.9 Storage Batteries,

2.3.9.1 Adcquate facilities shall be provided ro auto-
matically maintain the battery fully charged under all
conditions of nermal op After the fully charged
battery is subjecced to a single discharge cycle as specified
in 2-5.4.1, the charging current shall be such that the
battery capacity zfter 48 hours complies with the re.

| quirements of 2.3.4.1. Upon attaining a fally charged
condition, the uickle charge rate shall not be excessive so
as to result in bauery damage.

2-3.9.2 Storage batteries shall be 5o located or enclosed
that the equipment of the signaling system includin
overcurrent protective devices willl not be affecte
adversely by batcery gases. lnstallation of the bauteries
shall conform ta the requirements of Article 430, NFPA
70, Nalional Electrieal Code.

2-3,9.5  The method of charging 2 batcery shall provide
either integral meters or readily accessible terminal
facillties for the connection of portable meters by which
the :;uery voltage znd charging current can be deter-
mined.

28,10 Special Features Applylag to Gas-Operated
System Power Supplies.

2-3,10.1 When each autematic fire detector in a sptemn
has its own compressed gas supply Lank 1o provide power
{or operation of an audible alarm signal or signals, each
tank shall have sufficient capacity to produce at lean a
S.minute atarm :!'gml. Where a single supply tankis used
to power the audible alarm signals, it shail have sufficient
<apacity to operate ali audible signals connected thereto
for at least 5 minutes, Theze shall be a viyual indication
showing 2 distinclive color so tong as there s sufficient gas
in any alarm sigml power suplfly tank 10 operate the
audible signals for the required 5 minutes, This color
shall change to clear when the gas is depleted sufficlently
1o produce tess than a2 Seminute signal, In liea of the
visual indication an audible trouble signal may be pro-
vided 1o indicate a supply insufficient to produce at Jeast
2 5-minute signzl.

2-3.10.2 Type of Gas, The compressed gas shall be
oonflammable and not harmful to life under intended
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conditiens of use and limited in quantity so that the
discharge of all the gas in the system shall not create any
haard to life through displacement of oxygen.

2-5.10.3 Construction of Containers, Containers for
comprested gas shall conform to all applicable regula-
tions of the U.§. Depanment of Transpostation, Code of
Federal Regulations, Title 49,

2-3.10.4 Full Discharge. A comtainer of compressed
gas utilized 23 a system power supply shall be connecred
into the system without a manual cutolf, so that when it is
activated all the gas in the container will be expanded.

2-3.10.5 The filled weight and insteuctions for deter-
mining allowabl¢ weight shall be indicated on each
compressed gas comtainer. Fach compressed gas power
supply container shall be weighed after filling and the
weight noted on the container. Gas containers shali be
stored on the premises of the manufacturer of installing
company for not Jess than 30 days and weighed againijusl
riot to installation. Any filled containers showing weight
oss shall not be used,

2-4 Electrical Supervision (Electrical Systemi).
24.1 General, Except as ogherwise indicated in this
standard, all fire alarm and process monitoring alarm
systems shall be electrically supervised so that the oceur:
rence of a single open or 2 single ground-fault cendition
of its installation-wiring which prevents the required nor-
mal opecation of the Hystem or faiture of its primary
(main} power supply source will be indicated by a distinc-
tive erouble signal. {See 244.4.)
NOTE 1 The provision of & dooble loop or other moltiph-
path conducior cret to aveld eceriaal sapenision is eot 3¢
coptable.
NOTE 2: Unlews ocherwite indicared, clecerical smpervision of
condune bor 2 shertcireuic frak s 0t corgemnplated by this
requiréraeat, A m:I:Ekrpwnd condition is consdersd the
equivatent of 3 ahere-circuu Faok,

2-4.2 Electrical Supervision,

2-1.2.1 Power Supply Circuits, All sources of energy
shall be supervised.

Exception No. 1: One employed for the operation of
trouble signal circutts and appliances.

Exception No. 20 One employed as an ausiliary means
for maintaining the normal operation of the system
Jfollowing troubdle signal indicalion when the primary
(moin) supply source is interrupted.

Exceplion No. 3: One employed as a means for
operating o supplementary circurt for alarm beils, an-
nunctalors, time stamps and similar circults, the failure
of which Al not prevent the operation of the sysiem for
the required signals.

Exceplion No, 42 The baltery leads of a float- or (riehkie.
charged battery.

Exception No. 5:  The neulral of a three., four-, or five:
uire ac or de supply source,

2-4.2.2 Signal Initiating Circults, Al ipstallation.
wiring for signals initiated by the operation of fire alarm
boxes, fire detectors, automatically operated transmit-
tess, or other appliances or devices which indtiate or
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teansmit signals either manuaily or automatically shall be
supervised.,

Exception Mo. 1: A noniterfening shunt circuit, pra-
uided thal a foult condition of the shunt circut waring
resulls enly in the lost of the noninterfering feature of
eperationt,

Exceplion No. 2;  Pneumatic rate-of-rits systams of the
condmuous ling iype where the wiring terminals of ruch
devices are connected in parallel across elecirically juper-
wied eireudls,

2.4.2.3 Audible Alarm Indicating Clreuis. All
installation.wiring for operating audible alarm i
dicating appliances shall be electrically supervised. Inad-
dition, a short-cireuit fault in these circuits shall be in-
dicated by a teuble signal.

Exceplion No. I3 The installation-urting of on audible
alarm indicating apfl:'ance myfalled in the same room
with @ sydtem control unit, prouided the cireurl conduc-
tors are intalled in condurt or equivalently protected
against mechanieal fnfury or tampering.

Exception No. 2: The ifmstellalion-wiring of & sup-
plementary audible alsrm indivating appliance, provided
that any szr condjtion of this cirewit wiring does not
prevent the required operation of the system.

2-4.2.4 Visual Alarm Indleating Clrcuits, Al instal-
lation-wiring for operaring sisual alarm indicating ap-
pliances sha?l be electrically supervised.

Exceplion:  The installation-wiring of a supplementary
signal annuncialor or other supplementary tisual alarm
appiiance, provided that any fault condition of this cir-
cuit waring does net affect the required operation of the
system,

2-4,2.5 Speaker Amplifier and Tone Generating
Equipment, When speakers are used to produce audi-
ble fire alarm signals, the follawing shall apply:

(2) Faiture of the audio amplifier shall result in an
audible erouble signal.

(b} Failure of the ton¢ generating equipment shzll
result in 2n audible trouble signal.

(c} Tone generating and amplifying equipment, en-
closed as tntegral paris, and serving only a single listed
audible signaling appliance, ated not be supervised.

2-4,2,6 Trouble Signal Circult. Electrical supervision
of the trouble signal instailation-wiring shalt not be re-
quired.

2-4.2.7 Connections of Inmzllztion-Wiring, Connec-
tlons of installation-wiring to alarm initiating devices and
alarm indicating appliances shail be elecirically supes:
vised.

2.4.2.8 Supplementary Circult. Supplementary cie-
cuits, such as those for operating fan motor staps or simi-
lar equipment, thall not be requited to be electrically
supervised, provided a fault condition of the circuitin na
way affects the required operation of the signaling
system,
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2-4.% Supervlsion of Gas-Operated System.

2-4.5.1 The tubing between derttten shall be n;Per-
vised 10 that a leak will be manifested by an zudible
signal distinceive from alarm signals and operaied by
weparate er suprj:‘liy. The troubls signal power snl?ply
may be electrical and taken from the public widlity light
and power circuit or from a batery, If taken from the
public wtitity bight and power circult, it shall be a
separate fused circuit not used For any other purposc,

2-4.3.2  When only one compressed gas tank iused ina
sv‘:cem ta sound an alarm, this tank shall be supervised so
that an audible trouble signal wili be sounded if the tank
loses enough gas to reduce the period of audible alarm
signal to less than 5 minutes.

24433 The audible trouble signal opecation specified
in 2.4.5.2 shall not be required where each detector of a
system has iu ewn compresed gas supply tank capable of
operating all audible alarm signals, Tubing shall be
supervised as described in 2-4.3.1,

2r4.4 Trouble ${gnals (AL Syviems).

2-4.4.1 Generzl. Troubls sgmals shalt be distinctive
from alarm signals and shal be indicated by the opera-
tion of a sounding appliance. If an intermittent signal is
used, it shall sound at least once every 10 stconds with a
minimum time duratign of one-halfl wcond. An sudible
tsouble signal may be common to several supeevised cir-
cuits. The trouble signal(s) shall be lo-cueﬁn an area
where it is likely to be heard, as designated by the author-
ity having jerisdiction.

2-4.4.2 Silencing Switeh, A wwirch or valve for silenc-
ing the audible trouble signal sounding appliance shall be
Fermiued only if it transfers the trouble indication to a
amp or other acceptable visible indicatar adjacent 1o the
switch, The visual indication shall pessise until the trou-
ble has been corrected. The audible trouble signal shall
sound if the ywitch or valve is inity "silence”™ position and
10 trouble exists,

2-5 Audible Signal Appliances.

2-5.1% General. Audible signal appliances employed
in fire alarm systems for alarm, supetvisory, and trouble
signals include electra-mechanical and gas-operated ap-
pliances such as bells, homy, bussers, chimes, sirens; in-
tegral electronic tone  generating appliances (tone
generator, amplifier, and speaker in a common housing)
and speakers energited by a remote amplifier source. The
sultability of the 1ype of applisnce 1o ge employed for a
pasticular applicadon and iu location shall

mined by the local autharity having jurisdicton.

deter-

2-5.2 Common Requirements.

2-5.2.1  Audible signal appliances shall be listed for fire
protective signaling service.

2.52.2 Audible signal appliances shall be protected
against the effects of temperature, vermin, corrosion, hu-
midity, and physical damage.

2.5.3 Additional Requirements for Speakers,
Speakers employed in fire alarm systems for tone signals
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and/or emergency volce communications shall have a fre-
quency response and power ulin]g‘ suitable for the ap-
plication. Speaker materials which are subject 1o
moisture absorption shall be suitably impsegnated.

2.5.4% Distributfon  of Evacuation Sigmals. Fire

zlarm systems provided feg evacuation of occupants thall
have one or more audible signaling appliances approved
for the purpost on each floor of the building, so located
that their aperation will be heard clearly regardless of the
reaximum noise leve) obtalned frem machinery or other
¢quipment under normel conditions of occupancy. Each
section of a floor divided by a fire wall may be considered
a8 a separate floor for the purposs 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 zppliances used for other
pucposes in the same arca. The distinction among ¥gnals
shail be as follows:

(a)* Fire alarm signzls shall be distinctive in sound
from other signals and this sound used for oo sther pur-

pose.

{b) Supervisory signaly shall be distinctive in sound
feom other signals and this sound shall noz be used for
any siber pur, except it may be employed to indicate

a trouble condition.

{c} Fire alarm, supervisory, and trouble signals shall
take precedence over all other signals,

2.5.6 Alarm Sigmal Silencing. A swich for silencing
the alarm signal sounding appliznces shall be perminted
only if it i key-operated or located within 2 locked
cabinet. Such a switch shall be permitted only if It
transfezs the alarm indication to a lamyp or other visual
indicator, and subsequent alarms in ‘other zones will
operate the alarm signal sounding devices. A switch that
is left in the “silence™ position when there is no alarm
shall operat¢ a visual alarm silence indicator and cause
the trouble signal to sound umiil the switch is restored to
normal.

2-6 Signal Capacity of Circuits.
2-6.1 General,

2-6.1,1 The number of signal transmitting devices con-
nected 1o any signaling circuit shall be limited to avoid
interference. The total number of code wheels connected
to a Hngle circuit shall not excead 250.

2-6.1.,2 The number of water low switches which may
be connected to actuate a single cransmitter shall not ex-
ceed five, and the number of supendsory switches which
may be connected ta actuate a single transminer shall oot
exceed 20.

2-6.2 Combined Alarm and Supervisory Signal Cir-
cuis,  When both sprinklér supervisory signaly and Fire
or water {low alarm signals ase wansmitted over the same
signaling circuit, provision shall be made to elther obtaln
alarm signal precedence or suffictent repetition of the
alarm signal to prevent the Joss of aay alarm signal
transmilting devices.
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2-6.3 Loading Capacity of Watch Supervisory Sigmal
Circuits, Connections to watch suptrvisory signal cir-
cult or to a combination manual fire alarm and watch
signal circuit shalf be so limited that net mare than &4
scheduled watch report signals will be transmitted in any
one-hour period, Fatrol scheduling shall be such a1 20
avoid interference between watch repart signals.

2-7 Cowmblnation Systems.

2-7.1 Scope. The provisions of this section apply to the
types of equipment used n commen for fire protective
signaling systemy, such as for fice alatm, sprinkler super-
visory or watch service, and for other signaling syytems,
such as burglar alarm. voice paging or music program
sytiems, or coded paging systems, and to met of
using creuit wiring common to both types of syeem.

2-7.2 Wiring Common to Both Types of Syitem,
When commen wiring is employed lor combinaiion
systems, the cquipment for other than fire protective sig.
naling system use shall be connected to the common wiring
of the syatemn in such a manner that shore circuits, or open
cirenits, or grounds in this equipment or between this
equipment and the fire protective signaling system wiring
will not interfere with either the supervision of the fire
syviem or prevent zlarm or supervisory sigmal transmis-
sron.

273 Use of Speakens.  Speakers shall be permilied 1o
proside the zudible alarm signal for Jocal fire alazm or
sprinkler alarm systems as well as the use of these same
speakers for voice paging or musie programs. See Section
2-5 for additional speaker requirements.

2-7.4 Operation,  In combinatien systems, the opera.
tion shall be as follows:

{2} A fire alacn signal shall be ¢learly recoEg‘:‘tabie
znd take precedence over any other signal even though a
nonfire alarm signal is Initiated first.

(b) Distincrive alarm signals shall b2 obtained besween
fire alarm and other functions, such as burglar alarm.

2-8 Visual Zone Alarm Indleation.  When required by
the authority having jurisdiction, the location of an
operared initiating device shall be vitually indicated by
building, floor, fire zone, or other approved subdivision
by annunciation, prittout, or other approved means.
The visual indication shall not be cancelled by the opera-
tion of an audible alamm silencing switch.

Chapeer 3 Types of Signallag Services

3-1 Purposs, The P:oﬁaions of this chapier apply to
signaling sevices which may be provided Individuaily os
in combination by different types of systems except as
otherwise indicated for each yype of system.

3.2 Manual Fire Alarm Service,
3.2.1 Fire Alarm Boxes,

3-2.1.1 Manual fire alarm boxes shall be approved for
the particular application and shall be used only for fire
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protective signaling purposes. Combinatien fire alarm
and guard’s tour boxes are acceptable.

32,12 Each box shall be securely mounted. The bot-
tom of the box shail be not less than 334 ft (1.1 m) and
not mote than 5 ft (1.4 m} above the foor leved,

3-2.1.3 Manual fire alarm boxes shall be distributed
throughout the protected area so that they are
unobstructed, readily accessible, and focated in the nor-
mal pach of exit from the area, and a5 follows:

{a) Atleast one box shall be provided on the firse floor
and on each succeeding altemate floor except that one
box shall be pravided for each floor where the arca is
10,000 3q 1t {929 m'} or mare.

(b) Additional boxcs shail be provided so chat travel
distance to the nearest box will not be in excess of 200 fe
(61 m).

3-2.1.4% Coded Alarm Signal. A coded aiacm signal
shall consist of not less than three complete rounds of the
number transmitted and each round shali consise of not
Tess than three impulses.

3-3 Guard’s Tour Supervisory Service.
3-3.1 General.

3-3.1.1 The number of guard's reporting stations, their
locations, and the route 10 be followed by the guard for
operating the stations shall be approved lor the pacticular
instailation,

3-3.1.2 A permanent record indicating each time eachi
signzl-transmitting station is opezated shall be made ac
the main control unit. When intermediate stations which
do not ransmit a signal are employed in conjunction with
signal-ransmitting_ stations, dguinctive signals shall be
transmitted at the beginning and cnd of each wourof a
guard and a signal-transmitting statdon shall be provided
at intervals not exceeding ten stations. Intermnediate sta-
tions which da net transmit a signal shall be capable of
operatien only in a fixed order of succession.

3-3.2 Suppressed {Exception Reporting) Signal Device,

3-3.2.F  The system shall comply with the provisions of
3-3.4.1

3-3.2,2  The syscem shall transmit a "seart” signal to the
main ¢ontrol unit and shall be iniiiated by the guard at
the start of continuous tous rounds.

3.5.2.3 The sytem shall awromatically tansmit a
“delinquency” signal within 15 minutes after a predeter-
mined time if the guard fails to actvate tour stations as
scheduled.

3.3.24 A “finish" sifml shall be cransmitted with a
redetermined schedule after the guard completes the
ast tour of the premises.

3-5.2.5 For perieds of over 24 hours, during which tours
are cantinuously conducted, a “start” signal shall be
transmicted at least ence every 24 hours.

3-3.2.6 The start.” "delinquency.” and “finish” signals
shall be recorded at the main control unis.
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34 Auromatic Fire Detecdon and Alarm Service.
3-4.1 General.

3$4.1.1 Automatic fire deteciors shall be Jocated, main-
tained, and tested in accordance with NFPA 72E. the
Standard on Automalic Firs Detectorns.

3452 Automatic fire detectors which have integral
trouble contacts shalt be wired on the initating device
circuit so chat a trouble condition on ene detector will not
“mpair the alarm operation from other initiating devices.

3-4.2 Special Features on Gay-Operated Syvems,

34.2.1 For et rpots, cach compressed gas-
o?era(ed sysem shall have a manuaily operated cylinder
of gas inytalled in che rubing az the peint most remote
fram 1he alam-saunding device, If branch wbing <ir-
cuits are instalied, a test cylinder shafl be installed at the
end of each branch of tubing so the ¢ntire tubing circuit
will be tested, A manual test cylinder may be provided
with 2 shutoff valve and used repeatedly for tests undil the
supply of gasis exhausted, A check valve shali beinstalled
sa that 2 manual test cylinder can be removed for
replacement without interfering with the operation of the
system In case of fire. In systems wing tow pressure for
pressurizing the tubing for supervision purposes, means
shali be provided to bleed off the high presture resuliing
from the use of the above 1est cylimfcr. Means shall also
be provided to repressurize at law pressure o restore
supervision of this tubing.

$-4.2.2 A manual {est cylinder shall be distinct and
separate from a manuzlly operated cylinder installed for
supplementary alamn signal purposes in zccordance with
3421, A supplementary manual alamm cylinder shalt
comply with aﬂ)of the requirements of 2.3.10.

3-5 Sprinkler Spuem Water Flow Alarm and Super-
visory Signal Service.

3-5.1 Purpose.

3-5.1.1%  The provisions of this article apply to sprinkler
system signaling attachments for indicating the flow of
water in the system and for indicaing the off:normal
candition of a sprinklec system component which may a2f-
fect the performance of the system adversely.

3.5.2 General,

3-5.2,1 A dry-pipe sprinkler system equipped for water
Now alarm signals shall provide supplementary surn-i-
sion of the system 3ir pressure to aveid false signals due 1o
neglect in maintaining air pressure.

3-5.2.2 Signals transmitted shall indicate distinciively
the particular function (such as valve position, tempera-
ture presyare, ctc.) of the automatic sprinkler sy:em
whith is abnormal and its restoration to 2 nermal condi-
ion.

3-5.2.3 A signal attachment and it cireuits shall be 10
designed and installed that they cannot be readily
1ampered with or removed without causing a signal 1o be
pzodP:ced, This 1pecifically includes junction boxes on
the curside of the buildings.
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3-5.3 Water Flow Alarm Service,

4.5.8.1*% Provision shall be made o indicate the flow of
warer in 2 sprinkler sysiem by 2n alamn signal, The water
flow signaling awachment shall operate to indicate an
alarm in accordance with the Standard for the fnsialla-
téent of Sprinkler Systems, NFPA 13,

Ex¢eplion:  Movemen! of water due to waste, surges, or
variable gresqure need nat be indicated.

3.5.4 Supervisory Signal Services,

3.5.4.1 Provision shall be made for supervising the re-
quired conditions which are essential for the proper
operation of sprinkler systems.

Exception:  Those conditions related lo water maing,
lanks, cisterns, resenioivs, and other cordaimers of water
controlled by a municipality or & public utility.

3-5.4.2 A control valve shall be supervised to obtain 2
distinctive sigral indicating movement of the valve from
its normal position. The off-normal signal shall be ob-
tained either during the first two revolutions of 2 hand
wheel or when the stem of the valve has moved cne-filth
of 1he distance from i normal pasition,

{a) Where the initiating device of twa or more valves
utitizes 2 comman dircuit an off-normal signal shall re-
main until all of the valves of the group are in their nor-
mal positions.

(b} An initiating device for supervising the position of
2 Tate valve shall not interfere with 1kt operation of the
valve nor obstruct the view of ius indicator nor prevent ac-
cess to its siuffing box.

(€) The off-normal signal shall not be restored at any
valve position except normal.

NOTE: Caccellstica of ke off normal dgnal I3 acceptable as
ke restofation sgmal.

3-5.4,3  Pressure sources shall be supervised to obtain a
distinctive signal indicating that the required pressure is
abnormal.

{a) A pressure supervisory initiating device for a
pressure tank shall decect both bighand low pressare con-
ditions. A signal shall b¢ obrained when che pressure is in-
creased or decreased 10 psf {69 kPa) from the required
pressure value.

(b) A pressure supervisory initiating device for a dry-
pipe sprinkler system shail derect both high and low
pressure conditions. A signal sha!l be obiained when the
requized pressure is increased or decreased in accordance
with requirements of the authority having jurisdiction.

() A steam pressure supervisory initiating device shall
detect a low pressure condition. A signal shall be ob-
tained when the nommal pressure i reduced ta 2 value
which is not less than 110 percent of the minimum

. tdaling pressure of the steam-operated equipment sup-
plied,

{d) An inftiating device for supervising the pressure of
athes sources than those specified above shall be capable
of being applied 2nd operated as required by the author-
ity having jurisdiction,

—
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3-5.4,4 Water storage containers shall be supervised to
obiain a distinctive s1§nal indicating that the required
water level Is abnormal (high oc umf. .

(a) A pressure tank supervisory inftating device shall
detect both abrormally high znd low level conditiens. A
signal shall be obtained when the water Level s lowered or
raised 3§ in, {76 mm) [rom the requized level.

(b) A supervisory initiating device for other than
pressure tanks shall detect a low level condition, A sigral
shall be obtained when the water level is Yowered 12 in,
(300 mm) from the required level.

3-5.4.5 Warer storage contalners shall be supervised to
obtain a distinctive signal Indicating that the tempera-
ture of the water has been Jowesed 1o 409F {4°C).

$.54.6 Fire pumps shall be supervised In accordance
with the sequirements of NEPA 20, Standard for the in-
stallation of Centrifugal Fire Pumps, ard the authority
having jurisdiction, When both sprinkler supervisory
signals and pump running signals are transmitted over
the same signaling citcuit, provision shall be made to ob-
tain pump running signal preference unless the circuit i
30 arranged that no signals shall be lowt.

Chapter 4 Relferenced Publications

4-1 The following documents or portions shereof are
referenced within this standard and shall be ¢considered

act of the requirements of this decument. The edition
indicated for each ceference s current as of the date of
the NFPA issuance of this decument. These references
are lsted sepacately to facilitate updating to the latest
edition by the user.

4-1.1 NFPA Publications. Natlonal Fire Protection
Association, Batterymarch Park, Quincy, MA 02269,

NEPA 131985, Stendard for the Instollation of Sprin.
kier Systems

NEPA 20-1989%, Standard for the Installation of Cen-
trifugal Fire Pumps

NEPA 37-1984, Stendard for the fnutallation and Use
of Statfonary Com bustion Engines and Gas Turdines

NEPA 70-1984, National Electrical Code

NFPA 72E-1984, Standard on Automatic Fire Detec-
fors

Appendix A

This A;éma{i: i nat pars of the raqadrements of this NFPA docs:
ruent . .- tul & Feeluded for farmains purposes oy

A-2-5.1 ltisrecommended that at least one audible fire
alarm signal be located outside the building to alere per-
sons in the vicinity who in turn could summon fire
fighting assistance,
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A2-5.4  To ensure that audible evacuation ;ig-nal; are
clearly heard, it is recommended that their sound level be
atleast 15 dBA above the equivalent sound tevel oe 5 dBA
abaove the maximum sound level having a duration of at
least 60 se<onds {whichever is greater) measured 5 ft (1.5
m) above 1he floor in the cccupiable area, The equivalent
sqund level is the mean squire, A-weighted sound
pressure meanred over a 24-heur peried.

A-2-5.5(a) When a distoctive fire alarm signal is to be
used te notlly the building occupants of the need to
evacuate (leave the building), the use of a national stan-
dard fire alarm evacuation signal is recommended to
facilitate quick and poshtive recogaition of the signal.
The secommended fire alam evacoation signal s a
uniform Code 3 tempaoral pattern, using any appropriate
sound, keyed 34 ta | second “ON," 14 second “OFF," §
to 1 second “ON," ¥ second "OFF,” 1 o | sccond “ON"
and 2} seconds “OFF," with timing tolerances of &
25%, repeated for not less than § minutes,
Exception:* The minimum repetitien time may be
manuatly inferrupted.

The recommended standard fire alarm evzeuation
signal i intended for use only as an evacuation signat. Its
use should be restrlcred to situations where it is desired to
have all occupants hearing the signal evacuate the
building immediately, it should not be used when, with
the apgroval of the authority having jurisdiction, the

lanned action during a fire emergency is not evacuation,

ut relocation of the cccupants from the affected area to
a safe arez within the building, or their protection in
ptaee (c.g.. high rise buildings, health care {facilities.
penal insticutions, esc.).

A-3-21.4 Coded Signal Designations, The following
soggested coded signal assignment for buildings having
four floars and basements is provided as a guide:

Location Coded $lgnal
Foursh Floor 2-4
Third Floar 2-8
Second Floor 2.2
First Floor 2-1
Basement 8-
Sub-basement 32

A-3-51.1 It is recommended that premises having a
sprinkler system equipped to provide a water flow alarm
signal have supplementary means for manually transmit-
ting an 2larm signal localed in the normal path of exit
from the area.

A-3-53.1 Care should be taken, when designating
water flow alarm syztems for sprinklecs uiliting on-off
heads, to ensure that an zlarm will be received in the
eveat of a water Rlow condition. Ga-off sprinklers open at
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a predetermined temperature and close when the temper.
atuee rezches a Frede(em\ined tower temperature, With
certain types oF fires, water flow may eecur in a series of
short burses of 10 to 40 seconds daration ¢ach. Water
flow detection devices with rezard may not detect water
flow under these conditions. It is recommended that an
£xCess Pressure syMem of one which operaces on pressure
drop be considered 10 facilitate warer flow detection on
sprinkler systems utiliving on-off sprinkless,

Extesy pressure systems may be used without or with
alarm valves. The following is a description of one vype of
exCESE pressure system with an alarm valve,

An excess pressure system with alaem valve consists of
an ¢xcess pressure pump with pressuce swirches to contral
the eperation of the pump. The inlet of the pump is con-
nected 0 the supply side of the alarm valve and the outlet
is conneceed to the sﬁn’nkl:r system. The pumap <ontrol
pressure switch is of the differential type maintzining the
sprinkler system pressure abosve the main pressure by a
constant amouns. Another switch monitors Jow sprinkler
system pressuce to initiate a trouble signal in the ¢event of
a failute of the pump or other melﬁ:nnction. An 2ddi-
tional pressure switch may be used to sop pump opeia-
tion in the event of a deficiency in water supply. Another
pressure switch i connected o the alarm outlet of the
alarm check valve 10 initiate 2 water flow alaam signal
when water flow exists. This type of system also inherently
prevents false alarms due to water surges. The sprinkler
atarm retard chamber should be eliminated to enhance
the detection capability of the system for short duration
flows.

Appendix B Referenced Puhblications

B-I The folloxriu%ldocumet\u or portions thereof aze
teferenced within this standard for informational pur-
poszs only and thus should not be considered part of the
requirements of this document. The edition indicated for
cach reference is current as of the date of the NFPA &
suance of this document. These references are Listed sepa-
rately to facilitate updating to the latest edilion by cthe
user,

B-1.]1 NFPA Publications. Mational Fire Protection
Association, Bauerymarch Park. Quincy, MA 02269.

NFPA 72H.1984, Guide for Tesling Procedurer for
Local, Auxtliory, Remete Statiok and Proprictory Pro-
tective Signaling Systems

B-1,2 Other Publications.

Code of Federal Regulations, Title 49, October |,
1913, 1.5, Government Printing Office, Washington,
D.C.
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A14.127 Smoke detection systems, heat deiection systems, smoke defec-
tors and heat deteciors. The following is a partial reprint of NFPA Nos.

T2E and 74.

NFPA No. T2E
Chapter 8

Chapter 8 Maintenance and Testing

8.1 General.

8-1.1 Each automatic detector shall be maintained in
reliable operating condition. Pesiodic inspection and
tests shall be made to assure proper maintenance as
specified herein,

8-1,1,1 Maintenance and zesting shall be in accordance
with this standard supplemented by the manufacucer’s
instructions and those of the authezity having jurisdic-
tion.

8.1,2 Detectors shall be under the supervision of a
responsible person who shall cause proper tests to be
made at specifled intervals and have general charge of all
alterations and additions.

8L3 Inanytess, 3ll persons whe would automatically
receive an alarm shall be notified, o that an unnecessary
response shall not 1ake place.

8.1.4  After installation, 2 visual inspection of all detec-
tors shall be made 10 be sure that they are properly
tocated,

8.1.5 After installation, each deteciar shali be checked
10 ensure that it is properly connected and powerediin ac-
cordance with the manufactarer’s recommendations.

3-1.6 Any method or device used for testing in a haz-
ardous atmesphere of process shall b¢ sultable for use
within the hazardous atmosphere or process.

8.1.7 A permanent record of all test results shall be kepr
on the premises for at feast five years for review by the au.
therity having jurisdicton,

8-2 Initial Inswallation Tests,
8-2.1 Heat Detectons,

2:2.1.1 A restorable heat detector shall be tested with a
heat source, such as a hair dryer or shielded heat lamp,
until it responds, After each heat 1es2, the detector shall
reset, Precaution shall be taken to avoid damage 1o the
nonrestorable fixed temperatuse element of a combina-
tion rate-of rise/fixed temperature detector.

Exception: A pneumatic tube Iine-type deteclor shall
e rested efther vith a keat source {if d fest chamber {5 in
the circuit) or lested prneumatically with a pressure
pump. The manyufacturer’s instructions shafl 6;]51!5::1&.

8-2,1.2 Line- or spot-type nonrestorable fixed tempera-
ture heat dezectors shall not be heat tested, but shall be
tested mechanically or elecirically for fire alarm func-
iion. Line-type detectors shall have their loop resistance
measured 1o see if it is within acceptable Hmits for the
cquipment being ued. The loop resistanec shall be
recarded for future reference. The record shall be main-
taincd on the premises, Other tests shall be performed as
required by the mznufacturers.

8.2.1.3 Detectors with a replaceable fusible alloy cle-
menrt shall be tested by:

{a) removing the fusible element to détermine that the
dezector contacus operate properly, and then
(b) reinstalling the fusible element.

8-2.2 Smoke Detectors.

8.2.2.3  To assuze that cach soke decector fs operative,
it shall be tested, in place, in accordance with the manu-
facturer's instructions.

8-2.2.2 Deteceor
either:
(a) A calibrated test method, or
({b) The manufacturer’s calibrared sensitivity test ins
Strunent, or
{c) Other calibrated sensitivity test mechod acceptable
to the authority having jurisdiction.
Detecters found o be outside the approved range of
sensinivity shall be replaced.
Exception: If the detector is listed as fiekd adjustable, it
way be either adjusted lo bring it within an approved
range or J'q}»lm:u{I
] NOTE: The detector sensitivicy cannat be tested o eatasared

ivity shall be determined wing

nsing any spriy Jevice that administers 13 wnmersared conced-
tration of seroscl icte (he deteiar.

8-2.% Flame Detcctors, Fire-Gay Detectors and Other
Fire Detectors,  Flame detectors, fire-gas detectors and
other fire detectors shail be tested for operation in accor-
dance with instructions supplied by the manuafactuzer or
other test methods accepiable to the authority having
Juritdiction.

8.3 Periodic Teses,

8-3.1% Detectors shali be tested as described in the
following paragraphs. The method of test shall be asout-

lined in Seciion 8-2. The authority having jurisdiciion
may accept westing at a greater ar lesser frequency.

B-3.2 Heat Detectors.

8:-3.2,1 For nonrestorable spot-type deteetors, after the
fifteenth yzar at least two detectors vut of every hundred,
or fraction thereof, shall be removed every five years and
sent ta a testing laboratery for tests. The detectors that
Bave been removed shall b2 replaced with new detectors.
1f a failure occurs on any of the detectors remored, addi-
tional detectors shell be removed and tested ay a furcher
check on the installation until there is proven 1o exist
<ither a general problem involving faulty detectors or 2
localized problem invelving only one or iwo defective
dezectors.

8-3.2,2 For restorable hear detectors {except pneumaiic
line-type}, one or more detectors on each signai-initiating
¢ireuit shall be tested at [east semiannually and different
detectors shall be selected for each 1est. Within five years,
each deteccor shall have been tested.

8-3.2.3 Al pneamatic Hne-type detectors shall be tested
for fcaks and proper operation at least semiannually,

8-3.2.4 Nonrestorable linc-type fixed temperature de-

tectors shall be tested for alarm Function at least semian.
nually. The loop resistance shzll be meayured, recorded
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and compared with that previously recorded. Any change
in loop resistance shall be investigated.

8-3.3 Smoke Detectors.

8:3.3.1 Al smoke detectors shall be tested at least
semiznnually, {See §2 2.} Except where a different fre-
quency is required or permitted by (he authority having
jurisdiction, the sensitivity test cited in 8-2.2.2 shall be
performed within one year after instaltation 2nd every
alternate year therealter.

8-3.3.2  Airduct detector testing and maintenance shall
consist of:

{a) A visual inspection of the detector installavion, in-
cluding seals, locking for any mistreatment or modifica-
tion of the device or instaflation and s intended opera-
tion.

(b) Using the manufacturer's recommendations, verify
that the device will measure/detect smoke in the zir
stream {i.e., measuring pressure drop for desices wing
sampling tabes is acceptable).

(c) Using the manufacturer’s recommended pro-
cedures, determine that the sensitivity of the deteciion
devices is correcr,

(d) Using smoke or a substiture, or a calibrated test
methed, perform a full-funciional test of the detector,
put the detector into alarm, and determine that pro
operation occurs. This can be done by dim:l[ly; injecting
the smoke or a substitute into the detection chamber ar
sampling means.

8-3,4 Flame Detectors, Fire-Gas Detectors and Other
Fire Detectors.  All fame detectors, fire-gas detectors
and other fire detectors shall be tested a1 [east semian-
riuzlly as prescribed by the manufacturer and mere often
if faund to be necessary for the application.

8.4 Cleaning and Maintenance. Detectors require
periodic cleaning ta remove dust or dirt which has ac-
cumulated, The frequency of cleaning will depend upon
the type of detector and the local amblens cenditions. For
each detector, the cleaning, checking, operation, and
sensitivity adjustment shall be aternpted only after con-
sulting the manufactures’s instructions.

8-5 Tests Following an Alarm. Al detectors shall be
restored 1o service as prompily as possible after each rest
or alarm, and thall be kept in normazl conditien for
operation, Detecters requiring resetting or replacement
shall be reset or replaced as prompuly as possible after
cach test or alarm. Al detectors exposed to a fire shall be
tested.

2-6 Inspection Forms,

8.6.1 Aninspection form shall be provided and include
1he following 1nformarion on initial ests:

(a) Date.
(b) Mame of property.
{c} Address.

{d) Installer/maintenance company name, address
and representative.
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(e} Approving agency(ies) pame, address, and
Tepresentarive.

() Number and type of detectors per zone for cach
ome.

(g) Functional test of detectors, {See Secifon §-2.)
(SVarning: See also 8-1.1.}

{h} Check of all smoke detectors. (S22 §-2.2.1.)

(i} Loop resistance.for all fixed temperature line-type
detectors. {See §-2.1.2.)

{j} Other tests as required by equipment manufac-
tureérs,

(k) Signature of tester and approval autherity
Tepresentaiive.

862 Aninspection form shall be provided and include
1he follawing information for periodic wests:

{a) Date.

(b) Test frequency.

(c} Name of property.

(d) Addeess.

{e) Maintenance company name, address and
representative.

{f) Approving agency{ies) name, address, and
representative.

(g} Dresignarion of the detector(s) tested (tests pers
farmed in accordance with Section 8-3).

(h) Functional test of detectors. (See Section £-2.)
(Warning: See also §-1.3.)

{i) Check of all smoke detectors. (Sze 8-2.2.1.)

(j) Loop resistance for all fixed temperarure line-type
heat detectors, (See §:2.1.2))

(k) Other 1ests as required by equipment manufac-
turers.

(1) Signatures of tester and approval authority
representative.
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NFPA No. 74
Chapter 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 Poriable fire extinguishers. The following is a partial reprint of
NFPA No. 10 dealing with festing, inspeetion 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 govern-
ing inspection, maintenance, and recharging of ex-
tinguishers. These Factors are of prime importance in
ensuring operation at the time of a fire.

4-1.Z The procedure for inspection and maintenance of
fice extinguichers varfes considerably. Minimal knowl.
edge is necessary 10 perform a monthly “quick check™ or
inspection in order to follow the inspection procedure as
outlined in Section 4-3, A trained person wha has
andergone the instructions necessary to reliably perform
maintenance and has the manufacturer's service manuat
shall service the fire extinguishers not more than one year
apart, as outlined in Secuion 4-4.

4-1.3 The owner or occupant of a property in which ex-
tinguishers are locared shall be responsible for such in-
spection, maintenance, and recharging.

4-1.4*  Maintenance, seevicing and recharging shall be
performed by trained persons having available the atpv
propriate s¢rvicing manual{s), the proper types of tools,
recharge materials, lobricants. and manufacturer's
recommended replacement parts.

4-2 Delinitions,

4-2.1 Inspecrion. Inspeciionisa “quick check” thatan
extinguisher is available and will operate, [t is intended
10 give Teasonzble assurance that the extinguisher is fully
charged and operable, This is done by seeing 1hat itis in
its designated place, thac it has not been actuated or
tampered with, and that there is no obvicus or physical
damage or conditicn to prévent operation.

4.2.2 Maintenznce., Maintenance is 2 “tharough
check” of the extinguisher. [t 3s intended ro give max-
imum assurance that an estinguisher will operate effec-
tively and safely, It includes a thoreugh examination 2nd
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any necessary repair or replacement. [t will normaily
reveal the need for hydrostatic esting.

4-2.3 Recharging. Recharging is the replacement of
the exiinguishing agenr and also includes the expellant
for certain types of exlinguishers,

4-3 Iaspection.

4-3.1% Frequency. Exlinguishers shall be inspected
monthly, or at more [requent intervals when <ir-
tumstances require.

4-3.2 Procedures, Periedic inspection of extinguishers
shall include a check of at least the following ftems:

{2} Located in designated place,

(b) No ebstruction 10 access or visthility.

{c} Operading instruciions on nameplate legible and
Tacing outward.

{d) Seals and tamper indicators not beokea or missing.

() Determine fullness by weighing or "helting.”

(I} Examine for obvious phpical damage, corrosion,
Teakage, or clogged nonle.

{g) Pressure gage reading or indicator in the operable
Tange or position.

4-3.3 Correciive Action. When an inspeccion of any
eatinguisher reveals a deficiency in any of the conditions
listed in {a) and {b) of 4-3.2, immiedizte carrective action
shall be taken.

4-3.3.1 Rechargeable Extinguishers. When an in-
spection of any rechargeable extinguisher reveals a defi-
ciency in any of ihe condilians listed in (¢), {d), {e), {1},
and {g) of 4.3.2, it shall be subjected to applicable main-
tenance procedures.

4-3.3.2 Nonrechargeable. When an inspection of any
nonrefillable disposable extinguisher reveals a deficiency
in any of the conditions listed in {c). (e}, (D). and {g) of
4-3.2, it shall be discharged and removed from service.
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4-3.4 Recordkeeping.

£:3.4.1 Personncl making inspections shall keep records
for those extinguishers that were found 1o require correc:
1ive actions.

4-3.4.2 At least monthly, the date the inspection was
performed and the initials of the person performing the
inspection shall be recorded,

4-4¢ Maintenance.

4-4.1 Frequency. Exiinguishers shall be subjected to
maintenance not more than one year apait or when spe-
cifically indicated by an inspection. Maintenance pro-
cedures shall be performed in accordance with 4-4.2.

4-4.1.1 Stored pressure types <containing a loaded
stream agent shall be disassembled on an annual basis
and subjecred te 1 complete maintenance. Pror to
disassembly the extinguisher shall be fully discharged 10
check the operation of the discharge valve and pressure
gage.

4-4,1.2* A conductivity test shall be conducied on all
carbon dioxide hose assemblies. Hose assemblies found to
be noncenductive shall be replaced.

44.1.3  Every six years, stored pressure extinguishers
that require a 12-year hydrostatic test shall be empticd
and subjected ta the applicable maintenance procedures.
When the applicable maintenance procedures are per-
{formed during pericdic recharging or hydrostatic testing.
the six-year requirement shall begin from that date.
Exception No. 1: Extinguishers hawng nonrefilfable
disposable containers ave exempl.

4-4.1.4  Extinguishers out of senvice for maintenance or
recharge shall be replaced by spare extinguishers of the
same type and 2t [east equal rating,

4—4,2% Procedures. Mainenance procedures shall in-
clude a thorough examination of the three basic elements
of an extinguisher:

{2) mechanical parts,

(b) extinguishing agent. and

(c) expelling means.

Exceplion No. 1: It is not necessary during the annual
mainienance lo inlernatly examine CO, or stored
pressure extinguishers equipped with pressure indicators
or gager excepl for iRose Iypes specified in 4.4.1.1.
HOWEVER, such extinguishers thall be thoroughly
examined externally in accordance with the applicodle
items of 4-4.2{a).

Exception No, 2:  Feetory sealed (“disposable type™} ex-
tinguishers shall be inspected gand maintained only in
aceordance with the aameplale instructions.

4-4.3* Recordkeeping. Each exiinguisher shall have 2
tag or label securely awached that indicates the month
and year the maintenance was pecformed and shali iden-
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tify the person performing the service.! The same record
;ag De:ihbel shall indicate if recharging was alse per-
OLmeh.

i 4-4.3.1 For the six-year requirdment of 4-4.1.3, this in-
formation shall be included on the maintenarce tag or
labes. This information shall be transferred to cach
subsequent maintenance tag or label.

4-4.3.2 Labels indicating intpection, maintenance,
hydrostatic retests, and six-year maintenance shafl not be
placed an the front of the extinguisher.

4-5 Recharging.

t{-s.l' General.  All rechargeable iype extinguishers
shall be recharged after use or 25 indicated by an inspec-
tion o1 when performing maintenance. When performing
the recharging. 1he recommendations of the manufac-
wress shall be followed. For recharge chemicals, see
45.3.1,

4-5.2 Frequency,

| 4-8.2.1 Soda-Acid, Foam, and Pump-Tank. Every 1%
months, sada-acid, foam, pump-tank water, and pump-
tank calcium chloride base antifceeze types of ex-
tinguishers shall be recharged with new chemicals or
waler, as applicable.

4.5.2.2 Weiting Agent.  The agens in stored pressure
wetting agent {wet chemical) extinguithers shall be re-
placed annually.

NOTE: Only the agens specified on the gameplate shall te

used for l«glr_ﬁa_g. The use of winer or ott:r agensys i
Frokibixed

4-5,2.3 AFFF. The agent. liquid or seftd charge type,

in AFFF (2queous film forming foam) extinguishérs shall
be replaced at least once every five years.

4-3.3 Procedurss.

4:5.3,1% Recharge Chemicals. Only those materials
specilied on the nameplate. or materials proven 1o have
equal chemical composition and physical chasacteristics.
shail be used. Tesuts shali be conducted to assure equal
performance,

] 1-5.3,2*% Mixing of Agents. Multipurpose dry
chemicals shall not be mixed with alkaline based dry
chemicals.

4-5.3.3 Topping Oif. The remaining agent in 2 par-
tizlly discharged dry chemical exiinguisher shall be
thoroughly checked for the ?mp(r ype. contamination
and condition. Dry chemical found to be of the wrong
type. or contaminated, shail be removed.

l 4-5.3.4 Dry Powder. Pails or drums containing dry
powder agents for scoop or shovel application lor use an
metal fires shall be kept full and covered at al simes. The
dry powder shall be replaced if found damp. {See
Ad-53.1)

TUteder special cizcumstarcet oe when bocal equiremensy pre in ek

feet. aadivoaal information may be deddratle or requized oa 1oeerd
ags.
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4-5.3.5¢ Replacement pressure gages shall have the

roper indicated charging {service) pretsure, be marked
or 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 pressuee shail be
calibrated at least annually.

4-5.3.6 Pricautiopary Pressurization Measures. A
rechargeable stored pressure type extinguisher shall be
pressusiied only 10 the charging pressure specified on the
extinguisher nameplate, A regulated source of pressure.
set no higher than 25 psi {172 kPa} above the operating
(service) pressure. shall be used 1o pressurize fre
extinguishers.
NOTE: Anunrcgulited source of proware. wach 14 3 sitragen
wylinder without 2 proware regulator, should never b wed
L 2w the rrtingaidct could be averpravanized and powbiy
ropture.

1-5.3.7* Pressuriting Gas.  Only standard industrial
grade nitrogen with a dew point of <70 °F {-57°C)or fower
shall be used to pressurize stored pressure dry chemical
and Halon type fire extinguishers. Compressed air
through moisture traps shall not be used for pressurizing
even though so stated in the instructions on older ex-
tinguithers.

4-5.3.8 Conversion of Extinguisher Types. No ex-
tinguisher shall be converted frem ong type to another.
not shall any extinguisher be converted ro use a different
type of extinguishing agent.

4-5.3.9* Removal of Moisture,  For all nonwater types
of extinguishers any moisture shail be removed before
recharging.

4:3.3.10*% Carbon Dioxide Rechar%-ing. The vapor
phase of carbon dioside shall not be less than 9.5 per-
cen carbon dioxide. The water content of the liquid
hase shall not be more than 0.01 percent by weight
-30°F [- 34.4°C) dewcroiru]. 01l content of the carbon
dioxide shall not exceed 10 ppm by weight.

4-5.3,11% Leak Test. After recharging, 2 leak test shall
be performed on stored pressure and sell-expelling tvpes.

4-5.3.12 Recharging Water Types.  When recharging
stered pressure extinguishers, overfilling will result in'im-
proper discharge. The proper amount of liquid agent
shali be determined by uting ene of the following:

(2} exact measurement in gallons, or by weight
th) use of an 2ntioverfifl tube when provided, or
(c) use of a fidl mark on extinguisher shell. if provided.

Chapter 5 Hydromatic Testing

50 General.

3-1.1 Hydrostatic testing shall be petformed by persons
tained in pressure testing precedures and safeguards.
and having available suitable testing equipment. facilities
and appropriate senvicing manuzls).
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512 1F arany sime. an extinguishes shows evidence of
corrosion or mechanical injury. it shall be hydronatically
tested, subject to the provisians of 5-1.5 and 5-1.4.
Exception No. I: Pump tanks do not require a
Aydrastatic test.

Exception No. 2: Extinguithers having nonrefitlable
disposable coniainers shall be discharged and discarded.

5-1.3 Examination of Cylinder Condition. When an
extinguisher cylinder or shell bas one ot more conditions
listed in this subdivision, it shall not be hydeostatically
l_cs(td but shall be destroped by the owner or at his direc-
tion:

fa) When chere exists repairs by soldering. welding.
hraring, or use of paiching compounds.

NOTE: For webding or baasicg on mild steel shells tomaltihe
marufactocee of the eatiegaisher,

{b) When the cylinder or shell threads are damaged.

{c) When there enists carrosion that has caused pite
ting, including under removable nameplate band
assemblies.

{d] When the extinguisher has been burned in a fire,

Le) When a calcium chloride type of extinguishing
agent was used in a stainless sceel extinguisher,

(f) When the shall is of copper or brass construction
joined by soft solder or rivets.

5-1.4* Aluminum Shell/Cylinder. Extinguishers
having aluminum cylinders or shelis susrecled of being
exposed (o (emperatuses in excess of 350°F {127°C} shall
be removed from service and subjected 10 a hydrosatic
test.

5-Z Frequency., At imervals oot exceeding those
specified in Table 5.2, estinguishess shall be hydro-
statically tested.

Exeeption Nao. 1: Nonrefillable faciory-sesled
disposable containers do not require Aydrostatic testing.
Exception No. 2:  Exiinguishers utilizing o tylinder that
kas DOT or €TC markings shall be hydrostatically
tesled, or r:}b!aced, according to the requirements of
DOT or CTC.

Exception No. 3: For extinguishers not covered in Ex-
ceplrons No. | and 2 the forst retest may be conducted
tathin 12 months of the specified test intertals.

5-2.1 Compressed Gas Cylinders and  Cartridges,
Nitrogen cylinders or cartridges used For inerr gas storage
ased as an expellant for wheeled extinguishers shall be
hydrostatically tested every five years.

Exception:  Cylinders (except those charged with carbon
dioxrde} complying with Part 173.34 (ep 13, Tille 49,
Code of Federal Regulations, may be hydrostaticaily
tested every I years.

5.2,2 Howe Assemblies. A hydrostatic test shall be per-
formed on extinguisher hose asemblies which are
equipped with a shutoff nozele as the end of the hase. The
test interval shall be the same as speaified for the ex.
tinguishez on which the host Is installed.
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Hydzostarle Tes lateral for Extinguithen

Test Farernal (¥ean?

Eatinguither Type

Canridge-Optrated Water andror Antifreere
St01¢d Pressure Watee 20d o Anuilieeze ... -
Weaing dgent ..

AFFF{Aqutoas Fitm Fotming Foim)
Lorded Seream. ... L B
Ory Chemical with Staietess Steel Shelis ...,
Carbon Dianide B B

Dry Chemical Stored Presurs, with Mdd Steel St
Brazed Brass Skclls or Alaming i

Rt

Dy Chamical, Cartridge- or Cylinder-Operated, with

Mitd Secel Shells
Bromatsiflucromeshane  Hataa L33 .-
Bromechlorodifluorezathane Halsal2ll. .

Dry Powder, Caruridge- o¢ Cplinder Operatesd, with
M GreelShails .. e 12

NOTE [: AU types of #xtinguishers with copper of brass shells
joim?”by seftsedder aze prohibited from bpdrestatic incing. | See
Srany

NOTE R Stoced prewsre water eutisguishars with fiber glaa
abels [pre-1916) are probibited from hydrostatic testing due to
smarafactuzers fel.

5-3 Test Pressures,

5.3.1 Compressed Gas Cylinders,

5-3.1,1 Carbon dioxide extinguishers shall be tested at
% the service pressure as stamped into the cylinder.
Exceplion: Carbon dioxide extinguishers hacing
cylinder specification ICCY 1hall be tested at 3,000 pxi
(20 635 kPa).

5-3.1.2 Nitrogen cylinders and carbon dioxide cylinders
used with wheeled extinguishers shall be tested ac % the
service pressure as stamped inte the cylinder.

5-3.2 Stored Pressure Types.  All stored presture and
bromochiorodifluoromethane (Halen 1211) types of ex-
tinguishers shall be hydrostaticatly tested at the factary
test pressure not 1o exceed two limes the service pressure.

5-3.3 Sclf-Generating and Carisidge-Operated Types.
5-3.5.1 Self-gencrating types (soda acid and foam} of
atainless steel construction and cartridge operated water
type extinguishers of staintess seel constzuction shall be
hydrostatically cested av 350 pai (2413 kPa), {For those of
aluminum sheil construction, see 5-1,4.)

5.3.3.2 Cartridge- or cylinder-operated dry chemical
and dry powder types of extinguishers shall be hydro-
stalically tested at their original faciory test pressure as
shown on the nameplate or shell.
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5-3.4 Test Pressures for Hose Assemblles,

5341 Carbon dioxide hose asemblies requiring.a
]}‘\ydroslatit pressure test shall be tesced ac 1,250 psi (8619
Pa}.

5-3.4.2 Dry chemical and dry powder hose assemblies

rtquiring a hydrostatic pressure test shall be tested at 300

gsi (2068 kPa) or at service pressare. whichever is the
igher.

5-4 Test Equipment 2nd Procedures,
5-4.1 General.

54,11 Airor gas peessure shall not be used for pressure
testing. The failure of an extinguisher thell may be
violent and dangeraus.

5-4.1.2 When exlinguither shells, cylinders, or car-
tridges faif 2 hydrestatic pressuce test, they shall be de-
stroyed by the owaer or at his direction.

5-4.2 Test Equipment for Compressed Gas Types.

54.2.1 The equipment for testing cslinders and car-
tridges shall be of the water jacket type that meets the
specifications of the pamphlet Methods for Hydrostatic

esting gj Compressed (gu Cytinders {Pamphlet G-1},
published by the Compressed Gas Association,

$-4.2.2  Hose assemblies of carbon dioxide extinguishers
that require a hydrostatic sest shall be tested within a
protective cage device.

5-4.3* Test Equipment for Noncompressed Gas Types.
5-4.3.1 The equipment for testing noncompressed gas
types consists of the following:

(2) A hydrostatic test pump. hand or power operated.
ta be capable of producing not less than 150 percent of
the test pressure. 11 is 1o include appropriate check valves
and ftings.

{B} A flexible connection for auwachment to the zest
pump. [t shall be provided with necessary fuings to test
through the extioguither nouile, test bonnet, or hese
outlet, as is applicable. .

{c} A protective cage or barzier for pecsonnel protec-
tion. designed to provide visual observation of the ex-
linguisher under zest.

54.3.2 Drying equipment i required 1o dry 21l non.
water types of extinguishers that have passed the hydro-
Halic test.

5-5 Testing Procedures.

5-5.1 Compressed Gas Types.

55.1.1 In addition to the visuzl examinations required
prior to test as stated in 5-1.3, an inern2] examination
shall be made prior to the hydrostatic test, The pro-
cedures for this internal examination shali be in accor-
dance with the requitements of the Stendard for Visual
Inspection of Compressed Gas Cylinders (CGA C-6) and
Standard for Viual Inspection of High Pressure
Atuminum Compressed Gad Cylinders (CGA C-6.1), pub-
lished by the Compressed Gas Association.
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55,12 The hydrostatic testing of compressed gas
cylinders and careridges shali be in accordance with the
procedures specified in the pamphlet Methods for Hydra-
slatic Testing of Comprested Gas Cylinders (Pamphlet
C-1}), published by the Compressed Gas Association.

5-5.2% Testing Procedures for Noncompressed Gas
Types. The testing procedures for noncompressed gas
cylinders and shells and hose asemblies are detailed in
Appendix A of this standard.

5-5.3% Testing Procedures for Hose Assemblies. The
testing procedures for hose assemblies requiring a hydro-
static test are detailed in Appendix A,

§-5.4 Recording of Tests.

5-5.4.1 Compressed Gas Types, For compressed gas
cylinders and cartridie: passing a hydrostatic test, the
month and year shall be stamped into the cylinder in 2¢-
cordance with the requirements set forth by DOT or the
Canadian Transport Commission.

NOTE: It is importane that the recording (stamping) te
Placed nalp on the shoulder, top bead, seck, or foxring (xhea
W prenided) of ke (3Ender,

5-5.4,2* Noncompressed Gas Types. Extinguisher
shells of the noncompressed gas types that pass a hydro-
static test shall have the test information recorded on 2
suitable metallic label or equally durable material. The
fabel shall be 2ffixed by a heatless process to the shell.
These 1zbels shall be self-destructive when removal from
an extinguisher sheli &s attempted. The label shall include
the following informarion:

{a) Month 2nd year the test was performed, indicated
by a perforation, such as by a hand punch.

(b} Test pressure nsed.

{c) Name or initizls of person performing the tes, or
name of agency performing the test.

53.4.3 Hose astemblics 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: See ss. ILHR 54.06, 55,10, 56.08, 57.06, 58.04, 68.49, 59.14, 60.12, 61.12, 62.26, 62.47
and 62,75 for requirements regarding required exits.

(2) Every standard exit door shall swing outward or toward the natu-
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 stiding door shall be considered as a standard exit.

(3) (a) A standard exit door shall have such fastenings or hardware
that it ecan 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.
Exeept 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, exeept 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
prqglded 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 oe-
cupancies,

Note #1: The owners request should include the 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 [or securing of exits in nursing homes,

Note #2: Written approval to lock exits must also be obtained from the deparfment 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
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 inehes, 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-
énents for the windows specified in par. (a) is located adjacent to the
00r; or
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¢, 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 occupaney 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 occupaney.”

Note: The intent of subd. 2, i3 to prohibit pgd[ocks or us¢ 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 subd. 2,, the lateh 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 [astening device on solid tempered glass
doors may be located on the door at the floor line.

{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 5. 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 plainlzk marked by a red illuminated
translucent exit sign bearing the word EXIT or OUT in plain letters not
less than b inches In height and in such other places as may be necessary
to direet 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:

*8ee¢ 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 shal! be based upon the following ratios:

1. Types No. 1 through No. 4 construction unsprinklered, 40 inches
per 100 persons;

2. Types No, b 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 [acilities is specified in s, ILHR 58.12
{2) and (3) and takes precendence over this section.

(e) 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, eff, 1-1-63; am. (5} and cr. (7), Re%—
ister, November, 1963, No. 95, eff. 12-1-63; r. and recr., Register, October, 1967, No, 142, eff.
11-1-67; am. (7) (3), Register, May, 1968, No. 149, eff. 6-1-68; r. and recr. (7), Register, De-
cember, 1970, No, 180, eff, 1-1-71;T. and recr. (3), Register, February, 1971, No. 182, eff, 3-1-
71; am, (7) {a) 1., Register, September, 1973, No, 213, efl. 10-1-73; 1. (7), 1. and reer. {6), Reg-
ister, December, 1974, No. 228, efi, 1-1-75; emerg. cr. (3) (b) 1,, off. 6-20-75; cr. (3) (a) 1, and
(3) (b) 1., Register, November, 1976, No, 239, eff. 12-1-75; am. (4), Register, December, 1977,
No. 264, off. 1-1-78; am, {2) and (3) (b} 1., Register, December, 1978, No, 276, eff, 1-1-79; am.
(4), Register, January, 1980, No, 289, eff, 2-1-80; am, (2}, r. and reer. (3) {a), (intro.), cr. (8)
(), Register, December, 1981, No. 312, efi, 1-1-82; cr, (3) (), Register, December, 1983, No,
336, eff. 1-1-84; r. and recr. {3), Register, January, 1985, No 349, eff, 2-1-85; am. (3) {a) and
(4), cr. (3) (e) and {£), Register, August, 1985, No. 356, eff, 1-1-86,

ILHR 51.151 Exit distribution, All spaces which can accornmodate 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. ILHR 54 to 62 for acceptable types of exits and exit accesses and
exceptions.

Mistory: Cr. Register, August, 1985, No. 356, eff, 1-1-86.

L ]

ILHR 51.16 Stairways and ramps (1) DEFINITIONS, (a) “‘Stairway”
means one or more flights of steps, and the necessary piatforms 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 form a continuous passage from one eleva-
tion to another.

(2) REQUIRED AGGREGATE WIDTH. (a) The required aggregate width of
{s_)tlallrgv?g) or ramp exits from any level shall be as specified in 5, ITLHR

(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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. (¢) 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. 1iLHR 54 to 62 shall be not less
than 3 feet 8 inches wide, except as provided in the oceupancy ehapters,
of which not more than 4 inches on each side may be ocecupied 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 650 to 64.

2. Stairway chair lifts, but not platform lifts, for the physiealty dis-
abled may be installed on the right side as one mounts the stairs on re-
quired 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 ed%e 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 passagewsay or stair width when the lift is in the parked or stored
position,

¢. 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 risers and

a tread, exclusive of its nosing or projection, should be not less than 24 inches or more than 25
inches.

Note #2: The depart ment may accept nonstandard exit stairways serving unoccupied areas,
such as equipment mezzanines or platforms, and similar areas, if approved in writing.

Note #3: Round or smooth 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 edges of all treads and the edges of all stairway landings shali
be finished with a nonslippery surface not less than 3 inches in width;

(e) 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.
Register, April, 1989, No. 400
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2& II{zamp 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 barzier 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 ptaced between the door
and the stairway or ramp regardless of the direetion of swing of the door,

2. Platforms may be omitted for ramps 6 foot or less in length.

{b) Bvery landing or platform shall be at least as wide as the stairwa,
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,

(¢) Spaces beneath stairs and ramps may not be enclosed for any use.

{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 speciﬁcall{'
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); ister, June, 1956, No. 6, eff. 7-1-56; r, and recr.
Register, September, 1959, No, 45, eff. 10-1-59; r. (4) (b), renum. (¢} to be (b}, and cr, (),
Register, February, 1971, No, 182, eff, 3-1-71; am. (2) {(a), Register, September, 1973, No,
213, e, 10-1-73; r. and recr, Register, December, 1974, No, 228, off, 1-1-75; am. {4) {a)and ¢r,
(10}, Register, Decerber, 1971, No, 264, eff. 1-1-78; cr. {7} (a), Register, December, 1978,
Ne. 276, eff. 1-1-79; r. (5} to (7), renum, (8) to (10} to be (5} to (7) and am. {7}, Register,
Januar{, 1980, No, 289, eff, 2-1-80: r. and reer. (1), am, (2}, (8) {a) and (5), renum. (3} {b) to
be (3) (b} 1. and am,, cr. (8} (b) 2., (4) {f) and (g}, Register, August, 1985, No. 356, eff, 1-1-86,

ILHR 51,161 Handrails. (1) WHERE REQUIRED. Handrails shall be pro-
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
?pel? side of any ramp overcoming a change in elevation of more than 24
inches.

(¢) On both sides of interior stairways or ramps b 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 integrat 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.

() The requirements specified in pars, (a) to (f) do not apply to ramps
having a slope less than 1:20.

Note: See s. ILHR 52.04 (7) (¢) for handrail requirements for ramps used to provide barrier
free access,

(h) On fire escapes as specified in s. ILHR 51.20 (8).

(2) Loaping. All handrails shall be designed and constructed to with-
stand a load of 200 pounds applied in any direction at any point.

(3) HergHT. Handrails, except those serving fire escapes, shall be not
less than 30 inches nor more than 34 inches ahove the nosing of the {reads
on stairways or above the surface of ramps.

Nole: See s, ILHR 51.20 (8) for handrail requirements for fire escapes,

(4) CONTINUITY AND EXTENSIONS, (a) Except as provided in par. (b),
handrails shall be continuocus 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 RalL. {a) Handrails 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 proteeting 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} L., cr. (4) (b) 2,
Reg:ster, August 1985, No 366, eff, 1-1

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, baleonies
and mezzanines which are more than 24 inches in height;

(b) On assembly seating facilities as specified in.s. ILHR 62.77;

(e) On open parking structures as specified in s. ILHR 62.28 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) HE1GHT, Guardrails shali 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 immediately 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 BELOW TOP RAIL, (a) Guardrails in areas subject to use
by children shall have intermediate rails or an ornamental pattern de-
gigr;led 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, ff, 2-1-80; am. (1) {b), (3) and (4) (b}, Regis-
ter, December, 1981, No. 312, eff. 1-1-82.

1LHR 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 57.07 (3) for requirements pertaining to stalrways within individual liv-
ing units,

History: Cr. Register, January, 1980, No, 289, eff. 2-1-80; am. Register, December, 1983,
No. 336, eff, 1-1-84,

ILHR 51.165 Stairway identification. All stairways serving 4 or more
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: Cr. Register, December, 1981, No, 312, eff. 1-1-82.

ILHR 51.166 Stairway discharge. Where a stairway from the level below
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 tge exit discharge level has a vision panel to
the outside or is otherwise made readily apparent.

Hislory: Cr. Register, December, 1981, No. 312, eff. 1-1-82; am, Register, October, 1982,
No. 322, eff, 11-1-82.
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ILHR 51.167 Exiiing through areas of hazard, (1) GENERAL. Except as
provided in subs. (2) and (3), exit access shall be so arranged that it will
?}?t be Emecessary to travel through any area of hazard in order to reach
e exif,

Note: See ss, ILHR 54.14, 56.29, 56,15, 57.14, 58.24, 58.62, 59.21, 60.25, 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,

(e) 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 lounges, activity rooms
and similar areas is permitted provided the kitchen is not used for com-
mercial purposes.

(e} Exiting through kitchens of restaurants and similar commereial op-
grgtiogs or kitchens equipped with commercial-type appliances is pro-
ibited.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; am. Register, October, 1982,
No, 322, eff. 11-1-82,

ILHR 51.17 Smokeproof stair lower. (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 shali 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.

(8) Each balcony shall be open on at least one side, with a railing not
tess than 3’6’’ high on all open sides.

History: 1-2-56; am. Register, December, 1962, No, 84, eff, 1-1-63; am, (1} and (2), Register,
February, 1971, No. 182, effi, 7-1-71:r, and recr. {1) and (2} off, 8-1-71 and exp. I-1-72, and er.
(é) $nld g) eff. 1-1-72, Register, July, 1971, No. 187; am. (2), Register, June, 1972, No. 198,
eff, 7-1-72.

ILHR 51,18 Interior enclosed siairway. (1) GENERAL. An interior en-
closed stairway shall be separated from other areas of the building by
fire-resistive rated construction asspecified 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.

{¢) The enclosure shall also include any passageway, il 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,

(8) 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 shalil be pro-
tected by fire-rated door assemblies as specified in 5. 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: 1-2-56; ara. (1) and (3), Register, February, 1971, No, 182, ef. 7-1-71; r. and recr.
(1) and (3}, eff. 8-1-71 and exp. 1-1-72, and ¢r, (1) and (3), 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,
1975, No. 240, eff, 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 baleonies con-
necting 2 buildings or parts of buildings entirely separated by occupancy
separations as deseribed in 5. 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,
I1,HR 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 direetions,

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.

(e) 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
gevice actuated by smoke density or products of combustion other than

eat,

Note: The department will accept detectors installed in accordance with the Standard on
Automatie Fire Detectors, NFPA No, 72-E [ILHR 51,27 (7a)l.

Register, April, 1989, No. 400




160 sosend WISCONSIN ADMINISTRATIVE CODE
ppendix
(3) Ramp sLorE. 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 baleony or bridge shall be fire-resistive doors or fire-resis-
tive windows as specifted 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 recr,
(2) and (4) eff. 8-1-71 and exp. 1-1-72, and cr. (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, Na.
240, eff. 1-1-76; r. and recr. Register, December, 1978, No. 278, efl, [-1-79; am. (1) and {3), r.
(2} (a) 1. a., renum. (2} (a} 1. b. to (2} {a) 1. a., Register, January, 1980, No, 285, eff. 2-1-80.

FP ILHR 51.20 Fire escafes. (1) LocaTioN. Every fire escape shall be so
located as to lead directly to a street, alley, or open eourt connected with
a street.

{(a) Bvery 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 specifted in ss, ILHR 51.047 and 51.048.

(2) EXITS 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 aeccordance with the regquirements 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 stee! or medium steel
shall be used for any part of a fire escape, except for weights, separators
and ornaments, No bar material less than % ineh 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 avidths
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 %
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) % inch or % inch square bars with sharp edge up, not more than 1%
inches, center to center.

{e)} % 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 {rame 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. Frame bars shall not project more than % inch above
platform bars, exeept 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.

{6) BRACKETS. 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 1% x 1% 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 shali 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; sueh 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 points,

{c) Stairway stringers shall consist of either:
1. A Ginch channel or larger,

2. Two angles 2 x 2 x % 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, 1f 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 B 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. ‘Freads and platforms may be solid if covered by a reof.

{7) BALANCED STAIRWAY. All ““B” fire eseapes, 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) RAILINGS. 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 vertica]lr
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 shali 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% x % 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% x 5/16 flat bar or equivalent, All connections shall be such as to make
the railing stiff; 2 bolts (3 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 conerete) 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 teast 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 1% 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 % inch sguare 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 b feet above grade, to 4 feet above the roof coping.

History: 1-2-66; 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, off, 3-1-71; 1.
and recr. 51.20 (1) {a) eff. 8-1-71 and exp. 1-1-72 and ¢r, (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, Mo, 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 54.02 Number and location of exits. (1) NUMBER OF EXITS. Every
building and every floor level thereof shall have at least 2 exits,

(2) BxceprrioNs, 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.

{e) Open interior balconies or open mezzanine floors not over 750
square feet gross area used for purposes other than nonoecupied 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 {eet. Only
one office operation per floor level shall be permitted, The single exit from
]tlhe ﬁll'st flloor or ground floor(s) shall be an outside exit serving only that

oor 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, prqvided
there are 2 directions for exiting from the entrance door of the suite.

(4)* 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 exif.

(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 inerease in exit distance to 300
feet will be permitted in all other buildings within the scope of this chap-
ter, except high hazard buildings,

{e) Buildings having contents which are liable to burn with extreme
rapidity or from which poisonous fumes may be liberated or explosions
oceur in case of fire, shall have exits provided so that the maximum dis-
tance to exit is limited to 75 feet,

Note: See s, A52.015 of Appendix A for further information relating to “high hazard"” eccu-
pancies.

(d) All of the above distances shall be measured along public passage-
ways and aisles,

Note: Also see s. [LHR 54,08 (1) for alternate exit distance provisions,

*See Appendix A for further explanatory material.
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(5) EXIT 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; ¢r. (1) (c), Register, September, 1959, No. 45, eff, 18-1-59; am. (1) (b), Reg-
ister, February, 1971, No. 182, eff, 7-1-71; r. and recr. (1) (b) eff. &1-71 and exp. 1-1-72, and
er. (1) th) eff. 1-1-72, Register, July, 1971, No. 187; am, (1), Register, September, 1973, No.
213, eff. 10-1-73; ¢. and recr, Register, December, 1978, No, 276, off, 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;
emerg. am, {4) (b), eff. 9-6-86; am. (4) (b}, Register, November, 1986, No, 371, off, 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 b storiesor
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 unceceupied
areas (i.e., storage areas, equipment mezzanines and similar areas) not
exceeding 750 square feet may be reduced to 3 feet & inches.

(b) Bxception, 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.

_ () Exceplion. 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 bmldmgs of type 7
and 8 construction, provided the following conditions are satisfied:

1. The exit serves 8 or less peopie;

2. The exit platform is located not more than 10 feet above the adja-
cent exit discharge grade;

3. The platform areais at least 14 square feet, with a minimum dimen-
sion of 3 feet;

4. The platiorm is designed for 80 pounds per sgquare foot live load
plus dead leoad;

5, Railings are provided in accordance with the provisions of s. ILHR

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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(8) 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.

Hislory: 1-2-56; am. (1), Register, December, 1974, No, 228, eff. 1-1-75; cr. (1) (a) to (d),
Register, December, 1977, No. 264, eff, 1-1-78; am. (1) (b), Register, December, 1978, No
276, eff, 1-1-79; am. (1) (d) 5. and (3), Register, January, 1980, No. 289, eff. 2-1-80; am. (£} {d)
{infro.} 5. and 6., cr. (1} (4} 7., Register, December, 1983, No. 336, off. 1-1-84.

ILHR 54.04 Required exit widih. (1) The total requlred exit width from
a building level shall be in accordance with the requirements of ss. ILHR
51.15 (6) and 51,16 (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, sub;ect
to the provision of s, ILHR £4.02,

{3) Horizontal exits in accordance with the requirements of 5. 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: ani. (1) {a) and (b} and {3) {(a) and (b}, Register, June, 1972, No. 198, eff. 1-
1-73; r. and recr. (1} and (3), r. (4), Register, December, 1974, No, 228, eff. 1-1-75.

ILHR 54,05 Capacity of huildings. {1) In calculating the aggregate
i.vidth of exits, the capacity of the buildings shall be establistied as fol-
ows:

{a) Stores, first floor and basement -e-vememeameneas 30 sq. ft, per person
(b) Stores, second floor and above «-———--eeev 60 sq. ft. per person
(e) Dining rooms, cafes, taverns, ete, —---mrmmeeeme- 10 sq, ft. per person
(d) Places of seated assemblage--s-se-susemoomeeeeeee 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 RELA’I‘101§S i 167

ppendix
ILHR 54.06 Exit doors. (1) GENERAL. Except as provided in pars. (a)
and (b), every door which serves as an exit {rom a building, public pas-

seigia%vay or stairway shall be a standard exit door as specified in s, ILHR
51.15.

(a) Exit doors serving 256 or less persons need not swing in the direction
of egress,

{b) BExit 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 5. ILHR 51,156 (5).

Hlslorg: 1-2-56; am, {1}, Register, December, 1978, No. 276, eff, 1-1-7% am. Rﬁgister. Janu-
ary, 1980, No. 289, eff. 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
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 s3, ILHR 51.156 (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 ail times,

History: 1-2-56; am, Register, December, 1981, No. 312, off, 1-1.82,

ILHR 54.08 Enclosure of siairways and shafis. (1) {a) Except as pro-
vided in par. (b), all stairways inciuding landings, ramps and shafts,
shall be enclosed as specified in s. ILHR 51.02 (11).

{b) 1. 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 feet 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 fioor shail be separated at the first floor level or first
adjacent basement or ground floor leve! with fire resistive construction as
specified in Table 51.03- A or better in buildings 2stories 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 fzet 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 ¢h. Ind 4 for requirements governing the installation and operation of elevators.

History: 1-2-66; am, (1) {a}, (b), (¢), (d) and (2), Regtster, Februa%' 1971, No. 182, eff. 7-1-
71; r. and recr. (1)(a), (b}, (), (d) and (2) eff. 8-1-71 and exp. 1-1-7%; ¢r, (1} (a}, (b), {c), (d)
and (2) eff, 1-1-72, Register, July, 1971, No. 187; r. and recr. (1}, Reglster 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, 1980, 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

‘ILHR 55.06 Capacity. (1) The following table includes various types of
occupaney 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 Qeccupancy Basis of Capacity
{a) Arenas and field houses.......ceveerierrcenrns 4 sq, ft. per person.
Use seated areas

only,
{(b) Assembly halls, with stage......cccen.. wee 1 8Q. ft. per person.
(e) Banquet halls .iiveinrnieininerersoressrnie 10 sq. ft. per person.
{d) Churches (auditoriums)......ccciveeienirns T sq. {f. per person.
(e} Churches(dining rooms) ......ccecrveassnrnes 10 sq. ft. per person,
(f) Dance halls..cnieevormnenimeeronsn, 10 sq. ft. per person.
{£) DiNing rooms.....ioeieeiicomsmersssmseeanns 10 sq. ft. per person,
(h) GymnasiUms .oveeenienineenisnnmenicirane 6 sq. ft. per person

for seated space.
15 sa. ft, per person
for unseated space.
(1} Lecture halls..ccommeerveireeveienisinreennee 1 8q. ft, per person,
(1) Lodge halls....coeviieaisirmeriminsesimersninns 6 saq. ft. per person
for seated space.
15 sq. ft. per person
for unseated space.

(k) Skating rinks.......eereciimmsenicerrioieaine 45 sq. ft, per person,
(1) TREALEIS 1revrrverrasrrarirrreersiorseriesssinrentens T sq. ft. per person.
(m) Theater lobbies....ciiarnonie. 7 sq. it. per person,

(3) The eapacity 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% inches
in height and the number shall be not less than 3 inches in height,

History: 1-2-56: cx. (4) (), Register, July, 1966, No. 127, eff. 8-1-66; 1, (2) ¢k}, renum. (2) (D)

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, efi. 1-1.82.
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ILHR 55.07 Number and ocation 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 600 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 recr. (1}, Register, August, 1985, No, 3586, eff, 1-1-86.

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.

(8) 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,

ILHR 55.09 Stairways. (I) 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 baleony is served by additional en-
closed stairways as specified in ss. ILHR 51.02 (11) and 55.67.

(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 baleony 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 oceupant 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) Bvery 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, ILHR 51,16 for general stairway requirements,

History: 1-2-56; am, Register, January, 1961, No, 61, eff. 2-1-61; r, and reer. Register, Feb-
ruary, 1968, No. 146, eff. 3-1-68; am, (4), Register, February, 1971, No, 182, eff, 7-1-71; am.
(2), Register, December, 1974, No. 228, eff, 1-1-75: am. (1) fintro.} and cr, {4) (a), Register,
December, 1978, No, 276, efi, 1-1-79; am, (1) {a), Register, December, 1981, No, 312, i, 1-1-
82; r. and recr, (i] {b), Register, October, 1982, No. 322, eff, 11-1-82; r. (2), renum, {3) and (4)
{o be {2) and (3) and am. (3) Register, August, 1985, No. 356, eff. 1-1-86.

ILHR 55.10 Exit doorways and doors, (1) Every required single exit
doorway shali contain a standard exit door as specified in s, TLHR 51,16,
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) Siils at all exit doorways shall be level and flush with adiacent 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, eff. i-1-86.

ILHR 55.11 Exit lights. All required exits, except those in church audi-
toriums, shali 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 recr. Register, December, 1983, No. 336, ff. 1-1-84,
ILHR 55.12 Requived 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) In theaters, the width of the front entrance shall be not less than %4
of the total required exit width.

History: 1-2-56; am. (1)}, Register, June, 1972, No. 198, eff. 1-1-73; am. (1), Register, De-
cember, 1974, No. 228, eff, 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. [I.LHR 62,

History: 1-2-56; am. Register, January, 1961, No. 61, eff, 2-1-61; r. (2}, renum. (3} to {6} to
be (2} to (5), Register, January, 1980, No, 289, eff. 2-1-80; r. and recr., Register, December,
1981, No. 312, eff, 1-1-82,

FP ILHR 55.14 Widih of aisles. {1) Aisles having seats on hoth sides shal}
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 caleulation. No wall aisle shall be less than 3 feet wide and no other
straight aisie shall be less than 3 feet 6 inches wide.

(2) There shall be a cross aisle leading to each required side exit; Cross
a}sles 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 avercome 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 aisl;zs shall extend the full width of the aisle and
shall have a uniform rise and run as specified in s, ILHR 55.0%. 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 obstruetions, and no person ex-
eept an employe shall be allowed to stand in or oceupy, any of the aisles,
passageways, corridors or lobbies during any performance or publie
gathering. Except that patrons may be allowed to wait in a lobby or simi-
lar space if such use does not encroach upen the required clear width of
the exits., Such waitin% shall be restricted to areas separated from the
required exit ways by fixed railings not less than 42 inches high. In en-
trance iobbies 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
SCHOOQLS AND OTHER PLACES OF INSTRUCTION

ILHR 56.06 Exits. (1) TOTAL NUMBER OF EXITS. The total number of
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, Pire 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 51.16 and 56.08.

(b) Exil slairs. 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. Handralls 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.

(¢) Interior enclosed siairs and smokeprocf stmr 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 reqmred 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) (¢} involving a change of elevation be-
tween floor levels or platforms not exceeding 3 feef.

(f) Fire escapes. Fire escapes shall be constructed in accordance with
the requirements of s, ILHR 51,20,

(g) Horizontol exits. Horizontal exits shall be constructed in accord-
anee with the requirements of s. ILHR 51,19 and shall be of at least 4-
hour rated construction.

(3) LOCATION OF EXITS. {a) Exif 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,
duets 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 exi{ is blocked at any point some other exit is accessible through
public passageways at all times, Locked security gates and doors shall
not b(tia placed so as to block required exit passageways or create dead-end
corridors.

(c) Auditorium, gymnasium and field kouse extis, This rule shall apply
only to auditoriums, gymnasiums and field houses which have a capacity
exceeding 600 persons. One-half of the required exits shalt 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) Bzils serving 50 persons or less. At least one
exit shall be provided frem 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 extericr 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.

(6) Ex1T LIGHTS, All required exits indicated ins. 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-
vided to direct occupants to an exit, Exit lights and directional exit lights
shall be as specified in s, ILHR 51.15 (5).

History: £-2-56; am, {1}, cr. (1} {a), Register, September, 1959, No, 45, eff. 10-1-59; am.
Register, January, 1961, No, 61, efi. 2-1-81; r, and recr. (1} (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, 8-1-71; r. and recr., Register, September, 1973, No. 213, eff, 10-1-73; am. {1) {a) 2.,
Register, December, 1974, No. 228, eff, 1-1-75, r. and rcer. Register, December, 1975, No.
240, eff, 1-1-76; am, (2), intro. and cr. (2) (g), Register, December, 1976, No. 252, eff. 1-1-7T;
am. (6), Register, December, 1983, No. 336, efi, 1-1-84; emerg. am, (3} (a), eff. 9-6-86; am, (3}
(a), Register, November, 1986, No. 371, eff, 12-1-86.
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ILHR 56,07 Required exit width, (1) The total required exit width from
a building level shall be in accordanee with the requirements of ss. ILHR
51.16 (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 eapacity shall not exceed the requirements of par,
).

(h) The maximum capscities of all rooms and épaces 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,

kP

Minimurn Square Feet

Per Oceupant

1. Academic classrooms—Regular. e 20
2. Administrative and office space.. 5
3. Atts, erafts, dralling. .. e inss s sasssssscees sans samn s sarsson 30
4. Bleachers (one seat. per 18 inches of bench length)
5. Gymnasiums, field houses, auditoriums, theatres, lecture rooms

(XA SCALINIF ) 1rvreeersassinsiensssmnprresesnsstssastessemsrassssssansrmss s sstsanssnanassnrne 6
6. Gymmnasiums, field houses, multipurpose rooms, caleterias, study

halls, commons and other level floor areas with nonfixed individual

SEALINE 1 vererirarmctrisiinnns i b 10
1. Home economics, business education 30
8. Industrial arts-voeational shop ... 50
9, Laboratories-Science (fixed lab. tables) 30
10. Libraries and resource centers........... 20
11. Museums and art galleries .o s e ens s 40
12, Music
B WOOAT ittt vmes vttt s b s bt s ben g s bne bbb L R g gy ee 10
B INSrUmMental ..oouieneec s 20
13. Special education
a. Mentally retarded, physically handicapped, etc. ..o, 35

History: 1-2-56; r. and recr. (3), Regisier, May, 1971, No. 185, eff, §-1-71; am. {1), Register,
June, 1872, No, 198, eff, 1-1-73; r, and recr., Register, September, 1973, No. 213, eff. 10-1-73;
r. an%recr. (1), 1. (2), (3) and (4), renuny. {5} to be (2}, Register, December, 1974, No, 228, eff,

ILHR 56.08 Exil doors, (1) STANDARD EXIT DOORS. 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 SWING. (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.

(8) ALL OTHER EXIT DOORS. Doors serving areas other than classrooms
shall comply with s. ILHR. 54.08.

Mistory: 1-2-56; r. and recr, Register, December, 1975, No. 240, eff, 1-1-76; am. (2) and er.

(3), Register, December, 1978, No. 276, efi. 1-1-79; am. (1} and (2) (b}, r. (2} (¢}, 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 oceupancy areas shall
comply with the requirements of subch. 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 O 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 reer., 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 he fastened to the floor or to each other pro-
vided that any seating arrangement use, will maintain durin% oceu-
panﬁy, {rete and unobstructed intermediate, cross and wall 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, f. 6-1-71.
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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)
Execept 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,
intertor 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.

(e} 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, TLHR 57,08 (2).

2. Where automatic fire sprinkler system protection as gpecified in op-
tion 2 of s. ILHR 57.016 (1) (b) is provided an inerease 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.%65, 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) EX1TS FOR NONRESIDENTIAL PORTIONS OF BUlLD;NGS._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), Register, August, 1985,

No. 366, eff, 1-1-86; emerg, renum. (2} {(a) to be (2) (a) L., cr. (2) (a) 2., eff, §-6-86; renum. (2)
(a) to be {2) (a) 1., er. (2) {a) 2., Register, November, 1986, Ne, 371, eff. 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, cther than a community-based residential facility, shall be es-
tablished as follows:

1, 400 cubic feet for each oecupant over 12 years of age; and

2. 200 cubic feet for each occeupant 12 years of age or under.

(b) Minimum size. The size of habitable rooms shall provide the mini-
mum volumes specifted in par. (a).
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{c} Nonsleeping areas. The capacity of the areas not within the living
1512182 of the building shall be established as specified in 5. ILHR 54.05 or

. (d) Qvercrowding, The mumber 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} Factlities serving 9
lo 20 residents. The minimum size of resident bedrooms in community-
based restdential facilities serving 9 to 20 residents shall be as follows:

1, Sixty square feet of habitable floor space per ambulatory resident;

2. Bighty 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 eommunity-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) BExrrs. 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, Decermber, 1981, No. 312, eff, 1.1.82,

FP 1ILHR 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 baleony) of combustible construetion
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:

1, The exit serves a single living unit;

2. The exit platform is located not more than 10 feet above the adja-
cent exit discharge grade;

3. The platform area is at ieast 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 fioors are provided with a roof equal in area
to that of the platiorm;

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. ILIR 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.

Histary: 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) BXIT 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 shail 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 INTG 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, off, 1-1-82,

ILHR 57.07 Steps, stairs and shafis, (1) EXTERIOR STAIRS, Exterior
stairs shall be as specified in 5. 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
bi?tween] 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 256 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 larger than 400 square feet,

History: Cr. Register, December, 1981, No, 312, eff. 1-1-82; r. and recr. (3), Register, Au-
gust, 1985, No. 3586, eff. 1-1-86.

*See Appondix A for further explanatory material.
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ILHR 57.08 Enclosure of interior stairways and shafts. (1) APPLICATION,
Except as provided in sub. (2), all stairways, including landings, ramps
and shafts, shal! be enclosed as specified in s. ILHR 51.02 (11} with fire-
resistive rated construction as specified in Table 51.03-A.

(2) BXCEPTIONS, (a) The exit access stairway or shaft conneeting 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.

(h) 1, Every exit access stairway or shaft to the basement or ground
floor is eut off at the first floor or first adjacent basement or ground floor
level w{i}th fire resistive construction as specified in Table 51,03-A or bet-
ter; an

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,'Octobcr, 15982,
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.

ILHR 57.09 Passageways. (1) WHERE REQUIRED. Where there is not
direct access to outside exit doors, safe and confinuous passageways,
aisles or eorridors 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, off. 1-1-82.

ILHR 57.10 Dlumination 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) Bxrr LIGHTS. (a) Ixcept as provided in par. (b), every required
e_xit, 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 inciuding the basement to
the outside is readily apparent,

(c) Exit lights shall be as specified in s. ILHR. 15,15 (5).

History: Cr. Register, Decemnber, 1981, Na. 312, eff. 1-1-82; am. (2), Register, December,
1983, No. 336, eff. 1-1-84,
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MEANS OF EGRESS
Ch, ILHR 58
HEALTH CARE

MEANS OF EGRESS REQUIREMENTS

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) Exir poors. (a) Width. Al 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,

(¢) Force to open doeor. 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 5. ILHR 51.16 {4) {c), shall be at the same elevation and be
level for a distance at least the width of the door, cr as specified in s.
ILHR 52.04 (9) (b).

(3} EXIT ACCESS DOORS. (a) Width. 1. All exit access deors 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, off, [-1-82; am. ¢2) (b}, Register, October,
1982, No. 322, eff. 11-1-82.

ILHR 58.05 Number and type of exits. {1} NUMBER. At least 2 exits,
focated remote from each other, shall be provided from each floor and fire
section of the building.

(2) TYPE 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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ILHR 58.06 Stairs, (1) StAIR DETAILS. Al stairs shall comply with the
requirements specified in ss, ILHR 51.16 and 51.164, except as modified
in this seetion.

(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
un]i_fé)rm 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,

(¢) The agpregate width for stairways shall comply with the require-
ments specified in s, ILHR 58,12,

(2) ENCLOSURE. (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.

t¢) Non-required exit stairways and ramps connecting different levels
within the same floor as defined in s. ILHR 51.02 (56a) are not required
to be enclosed.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82; am. - I, 'arand 12, ta), Register,
October, 1982, No. 322, off, 11-1-82; r, and recr, * 1+ -a , Register, December, 1983, No, 335,
eff. 1-1-84; ¢cr. -2 ¢, Register, August, 1985, No. 356, eff. 1-1-86,

ILHR 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
ge'sig}r:ed to prevent the passage of an object with a diameter larger than

inches.

History: Cr, Register, December, 1981, No, 312, eff, 1-1-82; am. Register, August, 1985, No.
366, 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.

TILHR 58.10 Horizonial 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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(8) 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 5. ILHR 58.21.

(b) A horizontal exit in a corridor 8 feet or more in width serving as a
means 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.

(¢} Center mullions are prdhibited.

(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, Neo. 312, eff. 1-1-82; am. (2}, Register, December,
1983, No. 336, ef. 1-.1-84,

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 oceupied by a handrail.

(b) Exterior ramps. Exterior ramps shall be a minimum of 48 inches
Kicl?i of.;vhich not more than 4 inches on each side may be occupied by a
andrail,

(2) SLoPE. Ramps shall have a slope of not more than 1 foot of rise in
12 feet of run.

{8) 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, 1981, 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) Unils of exil width. The required exit
width shall be measured in units of exit width of 22 inches, Fractionsof a
unit ess than 12 inches shall not be counted, Fractions of a unit 12 inches
or morg, ﬁdded to one or more full units, shall be counted as 12 unit of
exit width,

(b} Clear width, 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 1% inches.

(8) CAPACITY PER UNIT OF BXIT WIDTH, (a) Statrways, 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 sprinkier system the capacity shall not exceed 35 persons per exit
unit.

{b) Hor{zonlal travel. 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-
matie 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 Arrangemeni 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 alohg the means of egress are equipped with nonlockable
hardware, except as specified in s, ILHR 51.15 (3), and if the intervening
_roorg ig not used to serve as an exit access for more than 8 patient sleep-
ing beds,

{2} CoRRIDORS. Every aisle, corridor and haliway shall provide access
to at least 2 exits complying with the requirements specified in s, ILHR
58.06,

(a) Dead end corridor. Every exit or exit aceess shall be so arranged
that no corridor, aisle or passageway has a pocket or dead end exceeding
30 feet.

(b) Exil 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 not inlended for palieni 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,

History: Cr. Register, December, 1981, No, 312, eff. 1-1-82; am. (2) (&), Register, Decem-
ber, 1983, No. 336, eff, 1-1-8¢; renum. (2) (a) and (b) to be (2} {b} and e}, cr. (2}ian . {3),
renum. 14t to be 13), Register, August, 1985, No. 356, eff, 1-1-86,

ILHR 58.14 Measurement of travel distance o 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.

{3} SLEEPING ROOM TO AN EXIT ACCESS. Travel distanee 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.

History: Cr, Register, December, 1981, No. 312, eff. 1-1-82,

ILHR 58.15 Discharge from exits. All required ramps or stairs 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 extertor ramps or stairways may not be used as required ex-
its as specified in 5. ILHR 58.04.

History: Cr. Register,December, 1981, No. 312, eff. 1-1-82; am. Register, August, 1985, No.
356, eff. 1-1-86,

ILHR 58.16 Hlumination of means of cgress. (1) ILLUMINATION, Artifi-
cial lighting shall be provided at all exits and for such pericd 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,

Histery: Cr. Register, December, 1981, No. 812, eff, 1-1-82,
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1LHR 58.17 Emergency lighting. Emergency lighting shall comply with
the requirements specified in c¢h, ILHR 186.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 58.18 Marking of means of egress, (1) EXIT SIGNS, Every required
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 net be permitted, Displays, objects
in or near the line of vision te the required exit sign or brightly itlumi-
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 insucha
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 t_hat 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, eff. 1-1-82,

ILHR 58.20 Key locking hardware. Key locking hardware on exit doors
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; 1. and recr, Register, December,
1983, No. 336, eff. 1-1-84,
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MEANS OF EGRESS
Ch. ILHR 58
PLACES OF DETENTION

MEANS OF EGRESS REQUIREMENTS

ILHR 58,48 Required mcans of egress. {1} GENERAL REQUIREMENTS.
All required means of egress doors shall comply with s, ILHR 51.15, 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 26 per-
sons is not required to open in the direction of egress.

| (3) Exit DISCHARGE. Exit discharge may terminate at one of the fol-
owing:

(a) Directly at the exterior of the building;
(b} At a horizontal exit; or

() 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.
ILHR 58.49 Exit doors, number and {ype of exits. (1) NUMBER. A{ least 2
exits shall be accessible from each floor of the huilding 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) Ex1T 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

{¢) Doors to dayrooms shall be at least 32 inches in width.

(4) TYPE OF 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 & building having a differ-
ent occupaney, at least one of the exits from the detention or correctional
facility shall be a separate smokeprool 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.

Histors: Cr. Register, December, 1981, No, 312, off. 1-1-82,

ILHR 58,50 Stairways. (1) GENERAL. (a) All required exit stairways
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 shal! be enclosed as specified in s, ILHR
51.18 but need not lead to the outside, A sign or label shall be posted on
%19 doors of the stair enclosures and shall bear the following: “Not an

xit"‘

History: Cr, Register, December, 1981, No, 312, eff. 1-1-82; am. Register, December, 1483,
No. 336, eff, }-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
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.

{8) Doogrs, (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.

History: Cr, Register, December, 1981, No. 312, f. 1-1-82,
ILHR 58,53 Ramps. (1) MINIMUM WIDTH. (a} Inlerior ramps. Interior

ramps shall be a minimurm 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) SLoPE, Ramps shall have a slope of not more than one foot of rise in
8 {eet of run, except ramps providing access for the disabled shall comply
with s, ILHR 52.64 (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; er. (4), Register, December,
1983, No, 336, off. 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 oceupying 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, 1981, No. 312, eff. 1-1-82.

ILHR 58.55 Arrangement of means 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 complying 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
inches in width,

{4) AREA EXITENG. 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.

{b) 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, eff, §-1-82; cr. {6), Register, August, 1985,
No. 356, off, 1-1-86.
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_ILHR 58.56 Measurement of travel distance 1o 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 peint in a room and an exit shall not
exceed 150 feet, except that in buildings protected with a complete auto-
matie sprinkler system the distance shall not exceed 200 feet.

(3) SLEEPING ROOM TO AN BXIT 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. 1-1-82.

ILHR 58.57 Hiumination 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 iliumi-
nated at all points including angles and intersections of corridors and
passageways, stairs, landings of stairs and exit doors to values specified
in ¢h, Ind 19.

History: Cr, Register, December, 1981, No. 312, efi, 1-1-82,

ILHR 58.575 Emergency lighting. Emergency lighting complying with
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, off. 1-1-84,

ILHR 58,58 Marking of means of egress, (1) EXITSIGNS. Every required
exit shall be identified with an internal illuminated, red exit sign hearing
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 whiech
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 insucha
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 aceess, 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 58.59 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 seetion, 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 af exterior doors, statrways end 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 he maintained and available at the facility at all times
and the locks shall be operable (rom the outside.

(2) REMOTE RELEASE. All remote release operated doors shall be pro-
vided with a back-up means of operaticn 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} Mechanieally operated sliding doors or mechanically cperated
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 fatlure of
normal power within 10 seconds and to maintain the necessary power
source for at least 1% hours,

Hisory: Cr, Register, December, 1981, No. 312, eff. 1-1-82; am. (1! (b), Register, Decem-
ber, 1985, No. 336, eff. 1-1-84; r. and reer. (£}, Register, August, 1985, No. 358, eff. 1-1-86.
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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;

t1). (Séandard exit as specified in s, ILHR 51.15, except as provided in
sub. (2);

(2?. Stairways as specified in s, ILHR 51.186, except as provided in sub,
3. Smokeproof stair tower as specified in s. ILHR 51.17;
4, Interior enclosed stairway as specified in s, ILHR 51.18;
6. 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 stope of 1:8.

(b) At least half of the exits required under s. ILHR 59.14 shail 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 760 sq. {t. may be reduced to 3 feet 0 inches.

(¢) Doors in standard exits serving rooms, spaces or areas with an oc-
cupancy load of 25 persons or less are nof 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 5. 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
oceupancy 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 760 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 floor level, provided the mezzanine is;

a. Three thousand square feet or less in net floor area;

b. Used only for storage purposes;

¢. Open on at least one side to the floor below; and

d. Not more than 12 feet above the floor below.

(2) Ex1T DISTANCE. Exits shall be provided and distributed as follows:

(a) Storage garages. 1. No area of a storage garage shal] 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 1s protected by an auto-
matic fire sp_rmkfer 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.

{€) * 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.

(8} LocaTioN OF EXITS. Except as provided in sub. (1) (b), exitsin 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) ExrT 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 51.156 (b).

(5) EXIT MAINTENANCE, Exits shall be maintained in aceordance with
s. ILHR 52.21.

History: Cr. Regisfer, December, 1981, No, 312, eff, 1.1-82: cr. (4), Register, December,
1983, No. 336, eff. 1-1-B4; emerg. am. (2) {a) 2. and (b), efl. 9-6-86; am. (2) {a) 2. and (b},
Register, November, 1986, No, 371, off. 12-1-86,

*See Appendix A for further explanatory material,
Register, April, 1989, No. 400




INDUSTRY, LABOR, AND HUMAN RELA’I‘IOI;TS . 195
ppendix
ILHR 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-
qll.lired aggregate width of exits as specified in ss. ILHR 51.15 (6) and
51.16 (3).

(2) Hor1zoNTAL EXITS. Horizontal exits may provide up to one-haif of
the required aggregate width of exits for a floor level.

History: Cr. Register, Decernber, 1981, No. 312, eff. 1-1-82,

ILHR 59,16 Capacily of siructures. 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 struetures and floor
levels shall be computed on the following basis: '

(1) Storage garages and repair garages - 300 sq. ft. per person; and

54(2) gther areas as dictated by the appropriate sections of chs, ILHR
to 62.

Nole: See ss, ILHR 654.05, 65.06, 56.07 {for additional requirements.
History: Cr. Register, December, 1881, No, 312, eff, 1-1-82,

ILHR 59.17 Enclosure of stairways and shafis. (1) GENERAL. (a) Except
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

sueh enclosures shall be protected with doors equipped with automatic

closing devices.

(b) Stairways to open storage mezzaniness 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 51.08-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

ILHR 60.12 Doors, (1} Al 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;

(h) All such doors used by not rﬁore than 25 persons need not swing
outward;

{c) All such doors in centers serving 20 or less children need not he
provided with illuminated exit signs; and

(&) Sliding glazed patio-type doors may serve as the second exit. A
means to prevent accumalation of snow and ice in the deor 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.

History: Cr. Register, October, 1974, No, 226, eff. 11-1-74; cr, {1)(d), Register, December,
1977, No. 264, eff. 1-1-78; r. (1){a), renutn. (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, eff. 6-1-80; ¢r, (1) (d),
Register, December, 1981, No, 312, eff, 1-1-82,
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ILHR 60.21 Exiting, (1) 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).

(2) Each floor 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 floor above exit discharge grade is used by children for
sleeping purposes, one exit shall lead directly from the floor 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, Decemnber,
19717, 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
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 deor shall be
grovided at the stair hetween the basement or ground floor and the first
oor.

(2) A seli-closing door or smoke detector shall be provided at the stair
hetween 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.)

(8) 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 partifions. 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. 836, eff. 1-1-84: r. and recr. {3),
Register, August, 1985, No. 368, eff, 9-1-85.
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MEANS OF EGRESS
Ch. ILHR 60
9 or MORE

ILHR 60.31 Exiting. (1) Each floor shall have not less than 2 exits, All
requi‘ried 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 shali not
exceed 50 feet; and

(¢) Any point in a room or suite and an exit shall not exceed 100 feet,

{4) The trave!l distances in sub. (3) shall be reduced by 50% for chil-
dren under the age of 24 months.

{6) The travel distances in sub. (3) may be increased by 50 feet in
buildings completely protected with an automatic fire sprinkler system,
5140 increﬁse in travel distance is permitted for children under the age of

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, 1874, No. 226, eff. 11-1-74; am. (4), (5) and (6) Register,
December, 1977, No. 264, eff. 1-1-78; am, (6), Register, December, 1983, No. 336, eff. 1.1-84;
am. (4) and {6), Register, August, 1985, No. 356, eff, 9-1-85,

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.

History: Cr. Register, October, 1974, No. 226, eff. 11-1-74; r. and recr. Register, December,
1974, No. 228, eff, 1-1-75.

ILHR 60.33 Passageways. (1) The minimum unobstructed width of cor-
ridors and passageways shail 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: Or. Register, October, 1974, No. 226, eff, 11-1-74,

ILHR 60.34 Stair and shafi enclosure, (1} GENERAL, Except as provided
in sub, (2), ali stairs and vertical shafts serving 2 or more floor levelsshall
comply with the requirements of s. ILHR 51,02 (11) and Table 51.03-A.
Al required stair enclosures shall lead to the outside without interrup-
tion,

(2) ExCceEPTIONS, (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,

(¢} 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.

History: Cr. Register, October, 1974, No. 226, eff. 11-1-74; am. {1), Register, October, 1982,
No, 322, eff, 11-1-82; 1. and recr, Register, August, 1985, No, 356, eff, 3-1-85.

ILHR 60.35* Fire extinguishers. Portable fire extinguishers suitable for
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)

14 Vil 3,000

2A % 6,000

3A % 9,000

4A 5 11,250

BA 75 11,250

History: Cr. Register, October, 1974, No. 226, efl. 11-1-74,
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MEANS OF EGRESS
Ch. ILHR 61
COMMUNITY-BASED RESIDENTIAL FACILITIES (CBRF)
AND SHELTERED FACILITIES FOR BATTERED WOMEN

ILHR 61.12 Exiting and doers. (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 whieh 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 bhalcony 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 CBRYF, 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.)

(e) 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) Doors. (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,

(¢} 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.

(8) 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, shail be provided on all stairways. Handrails shall be pro-
vided on the open sides of stairways and platforms.

() Winder stairs. 1, Winders in stairways shall be provided with hand-
ratls 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
}:easla 7 inches in width at a point one foot from the narrow end of the
read,

{(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 1 and 2 construction require 2-hour rated stair enclosures in accord-
ance with s, ILHR 51,03 (1) and (2).

{5) ILLUMINATION, All exit passageways and stairways shall be capable
of being illuminated at all times,

Histery: Cr, Register, May, 1978, No. 269, eff. 7-1-78.
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MEANS OF EGRESS
Ch. ILHR 62
OPEN PARKING STRUCTURES

ILHR 62,26 Number, location and iype of pedestrian exits. (1) NUMBER
OF EXITS, Every open parking structure and every floor level thereof shali
have at least 2 exils.

(2) DI1STANCE 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-
hog d(NC-I) rating or better and the enclosure is continuous to an
outside exit.

Nele; In all cases, required exit stairs are required to be enclosed (sees. ILHR 62.27), If the
deslgner 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) LocarioN 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 stil] 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 18,

History: Cr, Register, December, 1977, 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 Siairway 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, ff. 1-1-78.
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MEANS OF EGRESS
Ch. ILHR 62
TENTS

1LHR 62.47 Exits, (1) NUMBER OF BXITS. {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) BX1T DISTANCE. Fxits shall be uniformly distributed but in no case
shall the line of travel to an exit be greater than 150 feet.

(3) Exrr 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, eff. 2-1-80.
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MEANS OF EGRESS
Ch, ILHR 62
ASSEMBLY SEATING

ILHR 62.75 Means of egress, (1) TYPE OF EXITS. {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 o the reguirements specified
in ss. 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) Quldoor seating. Every outdoor seating facii-
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 facil-
ity, balcony or tier exceeds 1,000 persons, there shall be at least 3 exits
an.tis 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) DisraNce 10 EX!ITS, 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} Ouidoor 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-
ir}alg facfility shall be not less than 22 inches per 100 persons, or fraction
thereof,

(6) EXIT LIGHTS AND SIGNS, Exit lights and signs shall comply with the
requirements as specified in s, ILHR §6.11.

(6) AISLES REQUIRED. {a) Except as provided in par, (b}, aisles shall be
required in all seating facilities.

(b) Aisles may be omitted provided zll 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) Ouidoor sealing. For seating not within a
building, the number of seats between any seat and an aisle shal! 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. {(¢), the number of seats
between any seat and an aiste 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 ol ingress or egress shall be obstructed in any manner while the seat-
~ ing facility is occupied by the public.

History: Cr. Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 62.76 Seating, (1) SEATING ARRANGEMENTS, A minimum 12-inch
spacing shall be provided between the back of each seat and the front of
tﬁe seat immediately behind it. The seating arrangement shall comply
with the spacing requirements specified in Table 62.76. Where the same
leve! 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 Spao:ing1
' (Inches}

Seats without backrests 22

Seats with backrests 30

Chair seating 32

1 A1l measurements are taken between plumb lines

{2) FOOTRESTS. Where the same level is not used for both seatboard
and footboard, independent footrests shail be provided.

{3) SEATBOARDS AND FOOTBOARDS. (a) Seatboards and foothoards
{footrests) shall have a minimum width of 9 inches,
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(b) Ali seatboards and footboards shall be fastened in place in such a
manner that they cannot be accidently displaced.

(4) SEAT GCCUPANT WIDTH, The seating CaEaClty shall he established
by allowing one sitting or seat to each 18 inches of length.

(6) RISE BETWEEN ROWS, 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 3 uniform rise of not more than 8 inches and z tread of not less than
10 inches in width, In no case shall the angle of seating exceed 45 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 § rows above the ground or floor.

Histary: Cr. Register, Deceraber, 1981, No. 812, eff, 1-1-82.
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MEANS OF EGRESS
Ch. ILHR 62
GREENHOUSES

1LHR 62.95 Exiis. (1) NUMBER OF EXITS. (a) Exceptas 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) Exitsshali 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
’tghroughout the greenhouse, the exit distance may be increased to 300
eet.

(3) TYPE oF 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, ff, 1-1-B4; 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

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 exif specified
in sub. (1) from the pedestrian access strueture shall be an exit door to
grade, a stairway to grade construeted as specified ins. ILHR 51,16, 0r a
fire escape to grade constructed as specified in 5. ILHR 51.20.

{b} 1. Open stairways or fire eseapes 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
wiil be permitted.

History: Cr. Register, August, 1985, No, 356, eff. 1-1-86.
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A14.143 Tents and air supported struiures. The following is a reprint of
ch. ILHR 62, Subch, I - Tents:

Subchapter ITI—Tents

ILHR 62.42 Scope. The requirements of this part shall apply to all
tents, except those used exclusively for construetion purposes.

History: Cr. Register, January, 1980, No. 289, ff, 2-1-80.

ILHR 62.43 Area limilation and sethacks. (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 assemb]ff 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, 2-1-83,

ILHR 62.44 Structural requirements, (1) MATERIAL SIZE AND
STRENGTH, Poles and other members supporting tents shall be of sufii-
cient size and strength to suPport the structure safely without exceeding
the stresses specified in c¢h. ILHR 53 of this code.

(2) WInND LoAD, (&) 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 ¥lame 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 Fire hazards, (1) CLEARING OF GROUND. The ground en-
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 lammable 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.

(8) 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.

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 capae-
ity exceeds 1,000 persons.

{2) EXIT DISTANCE. Exits shall be uniformly distributed but in no case
shall the line of trave! to an exit be greater than 150 feet.

(3) Exir 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, 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 eguipment shall com-
ply with the requirements of ss. ILLHR 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,

ILHR 62.49 Electrical instalations. (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.

Hislory: Cr, Register, January, 1980, No, 289, eff, 2-1-80.

ILHR 62.50 *Fire extinguishers. (1) GENBRAL, Portable fire extinguish-
ers shall be installed as specified in Table 62.50.

*See Appendix A for further explanatory material.
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TABLE 62.50
Area to be
Basic Minimum Maximum Travel Distance Protected per
Extinguisher Rating to Extinguisher (feet) Estinguisher (sa. ft.)

1A 5 3,000
2A 75 6,000
3A Nl 9,000
4A or larger kil 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) Extinguishers 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, efl, 2-1-80; r. and reer,, Register, December,
1981, No. 312, efl. 1-1-82.

ILHR 62.51 IMluminalion; exit lights and signs, (1) LIGHTING OF EXITS.
All exits, aisles and passageways leading to exits in tents used as places of
outdoor assembiy shall be kept adequate!y lighted at all times when the
structure is occupied by the publie. Artificial illumination having an in-
tensity of not less than 2.5 footcandles at the floor line shall be provided
when natural light is inadeguate.

(2) [LLUMINATED EXIT SIGNS, Exit lights and signs complying with the
requirements of s. ILHR 55.11 shall he provided in all tents used as
places O(fi outdoor assembly where more than 180 persons can be accom-
modated.

Histery: Cr, Register, January, 1980, No. 289, eff, 2-1-80.
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A 14.159 Lwmber yard - firc extinguishing equipment.

A14.161 Woodworking planis - 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 efectiveness at a temperature of pins 70°F by testing laboratories.
T'hiis is based upon the preceding elassification of fires and the fireextinguishment poten-
tials as determined by fire tests.

1-4.2 The classification and rating system described in this standard is that used by Unde:-
writers Laboratories, Inc., and Underwriters Laboratories of Canada and is based on extin-
guishing preplanned fires of determined size and description as fotlows:

Olass A Rating — Wood and excelsior.
Class B Rating -— T'wo-irich depth n-heptane fires in square pans.
Class C Rating — No fire test. Agent must be a nonconductor of electricity.
Class DD Rating — Special tests on specific combustible metal fires.
1-5 CLASSIFICATION OF HAZARDS.

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 rooms ocenpied as offices, classrooms, churches, assembly halls, ete, 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 famimables
used for duplicating machines, art departments, etc., are included provided that they are
kept in closed containers and safely stored. ‘

1-5,2 Ordinary (mwoderate) hazard, Locations where the total amount of Class A combus-
tibles and Class B fiammables are present in grester amounts than expected under light
(low) hazard occupancies. These oceupancies could consial of offices, classrooms, mercantile
shops and allied sterage, light manufacturing, research operations, auto showrooms, park-
ing garages, workshop or support service areas of light (low) hazard occcupancies and ware-
houses containing Class T or Class 11 commodities as 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 Bammables are present, in storage, production use and/or finished product over and
above those expected and classed as ordinary {moderate) hazards. These cmuf)ancies could
consist of woodworking, vehicle repair, aireraft and boat servicing, individual product dis-
play showrcoms, produet convention center displays, storage and manufacturing processes
suci: as painting, dipping, ceating, including flammable liquid handling. Also included is
warehousing of, or in-process storage of other than Class I and Class IT commeodities.

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 by 3-2.3. Extinguishers shall be located so that
the maximum travel distances shall not exceed thoge specified in Table 3-2.1, except a8
maodified by 3-2.3.

3.2.1.1 Certain smaller extinguishers which are charged with multipurpose dry chemical or
Halon 1211 are raled on Class B 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 1% inch hose stations for use by the oceupants of the building.
When hose stations are so provided they shalf 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 Where the floor area of a buiiding is ]eivs than thas specifed in Table 3-2.1, at least one
extinguisher of the minimum size recommended shall be provided,

3-2.4 The pratection requirements may be (ulfilled with extinguishers of higher rating pro-
vided the travel distance to such larger extinguishers shall not exceed 75 [eel.

Tabte 3-2.1
Light Crdinary Extra
{Laow) {Moderate) (High)
Hazard Hazard Hazard
Occupancy Qccupancy Qceupaney
Minimum raled single
extinguisher 2-A 2-A 4-A
Maximura floor area per unit
of A 4,000 sq. It. 1,600 sq, 1t 1,900 =g, ft.
Maximem foor area for )
exlinguisher- 11,250 sq. [t. 11,250 sq. t. 11,250 ay, L.
Maximum travel distance to :
extinguisher 16 L. 76 It. 76 {t.

*Two 2% gal water type extinguishers can be used to fulfill the requirements of one 4-A rated
exlinguisher.
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Al4.174 Welding or cuiling, calcium carbide and acetylene generators.
The following is a reprint of Subpart Q of 29CFR1910:

§1910.245 Effective dates,

(2) 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:

§1910,243 (a)D), (aX2), (a)3), (bXL), (o)1),
(e} 2, (eX3), (d)1), €d)(2), and {e)

(¢} Notwithstanding anything in
paragraph (a), (b}, or (@ of this sec-
tion, any provision in any other sec-
tion of this subpart which contains in
itseli a specific effective date or time
limitation shall become effective on
siteh date or shall apply in accordance
with such Iimitation,

{(d) Notwithstanding anything In
paragraph (a) of this section, if any
standard in 41 CFR Part 50-204, other
than a national consensus standard in-
corporated by reference in § 50-204.2
(a)(1), s or becomes applicable at any
time {0 any employment and place of
employment, by virtue of the Walsh-
Healey Public Contracts Act, or the
Service Contract Aet of 1965, or the
National Foundation on Arts and Hu-
manities 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. Saurce

191024102 — . ANSI A10.3 (1970), Safely Require-
mams for Explosive Actuated Fas-
tering Yools.

1910.241¢b)....ccccee. | ANSI B7.1-1970, Safely Code for
tha Usa, Care, and Protection of
Abrasiva Wheels.

1910241(6)c voorrernr ) ANST B71.1-1968, Safely Specifica-
tons fot Pawer Lawn Mowers.

1910.2410d)..... oo | ANSI B30.1-1843. Szfely Cods for
Jacks.

1810242........ 41 CFR 50-204.4 and 50-204.8.

1910.243(a}... ANSE 01.5-1954 {R1881), Safely
Code for VWoodworking Machines.

1210.24300). .. . -} ANS) 819.1-1938, Compressed A
Machinery and Eqspment.

1990.2430C) o ANSI B7.1-1970, Safsly Coda fer
tha Usa, Care, and Protection of
Abrasive Vihesls.

1910 243{d} . -.ccovvar ANS A103-1970, Explosive Actu-
ated Faslening Too's.

1910.243{6). ......co.oen L ANSH B7i-1868, Safely Specifica-

tons for Power Lawn Mawers.
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Sec. Source

1910.244(a)...—.........—.| ANSI B30.1-1943, [R1952), Safely
Coda for Jacks.

ANS! Z9.4-1968, VenHaton and
Safa Practicas of Abcasive Blast-

irey Operations.

1810.244(0) - —— .|

§1910.247 Standards organizations.

Specific standards of the following
organization have been referenced in
this subpart, Coples of the referenced
materials may be obtained from the is-
sulng organization,

American National 8tandards Institute,
1430 Broadway, New York, N.¥. 10018,

Subpart Q—Welding, Cutting, and
Brazing

§1910.251 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
Soctety—Terms and Definitions—A3.0-
1969,

§1910.252 Welding, cutting, and brazing,

{a) Installation and operation of
ozygen-fuel gas systems for welding
and culting—(1} Qeneral require-
ntents, () Flammable mirture, 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
te consumption, except at the burner
or In a standard torch, shall be al-
lowed uniess approved for the pur-
pose.

(i) Maximuym pressure., Under no
condition shall acetylene be generated,
piped {(except in approved cylinder
manifolds) or utilized at a pressure in
excess of 16 p.si. gage pressure of 30
p.s.i. absolute pressure. (The 30 ps.i.
absolute pressure limit Is Intended to
prevent unsafe use of acetylene in
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pressurized chambers such as calssons,
underground excavations or tunnel
construction,) This requirement is not
intended to apply fo 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.

(i) Apparatus. Only approved appa-
ratus such as torches, regulators or
pressure-reducing valves, acetylene
generators, and manifclds shall be
used.

(v} 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
inciuding generators, and oxygen or
fuel-gas distribution piping systems
shall be readily avallable,

(2) Cylinders and conlainers—(1) 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.8.
Department of Transportation, 49
CFR Parts 171-179,

(1 Compressed gas cyllnders shall
be legibly marked, for the purpose of
[dentifying the gas content, with
elther the chemical or the trade name
of the gas. Such marking shall be by
means of stenciling, stamping, or la-
beling, and shall no{ 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 Portatle Compressed Gas
Containers to Identify the Material
Contained, ANS] Z48.1-1854.

(¢) 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.

@) All eylinders with a water weight
capacity of over 30 pounds shall be
equipped with means of connecting a
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valve protection cap or with a collar or
recess fo protect the valve,

(1iy Storage of cylinders—general. (a)
Cylinders shall be kept away from ra-
diators and other sources of heat.

(5 Inside of bulldings, 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
gangwavs., Assigned storage snhaces
shall be located where cylinders will
not be knocked over or damaged 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,

(¢) 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-tight, except
when cylinders are in use or connected
for use,

i) Fuel-gas cylinder storage, Inside
a bullding, 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 3006 pounds of lq-
uefied petroleum gas. '

(@) For storage In excess of 2,000
cuble feet total gas capacity of eylin-
ders or 300 pounds of liquefied petro-
leum gas, a separate reom or compart-
ment conforming to the reguirements
specified In paragraphs (6) (viXa) ()
and (9) of this paragraph shall be pro-
vided, or cylinders shall be kept out-
side or in a special building. Special
bulldings, rooms or compartments
shall have no open flame for heating
or lighting and shall be well ventiiat-
ed. They may also be used for storage
of ealcium carbide in quantities not to
exceed 800 pounds, when contained In
metal containers complying with para-
graphs (a)7)d) (@) and (b} of this
paragraph,

(b} Acetylene cylinders shall be
stored valve end up.

(iv) Orxygen storage. (@) Oxygen cyl-
inders shall not be stored near highly
combustiple 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 compariment.

(b) Oxyegen cylinders stored in ouf-
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 teast 1 hour. This partition shalt be
without openings and shall be gas-
tight.

(e) Oxygen eylinders in storage shall
be separated from fuel-gas cylinders or
combustible materials (especlally 0il 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 cutting and the system
has a storage capacity of more than
13,000 cublc 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 ps.ia. and 70" F.),
including unconnected reserves on
hand at the slte, {t shall comply with
the provisions of the Standard for
Bulk Oxygen Systems at Consumer
Sites, NFPA No. 586-1965.

{v) Qperating procedures, (a) Cylin-
ders, cylinder valves, couplings, regula-
tors, hose, and apparatus shall be kept
free frem oifly 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 oll or
other storage tank,

(by (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 dropped or
struck or permitted to strike each
other viclently,

(J) Valve-protection caps shall not
bhe used for lifting cylinders 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 boll-
ing) water is recommended. Valve-pro-
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tection caps are designed to protect
eylinder valves from damage,

{4} Unless cylinders are secured on &
speclal truck, regulators shall be re-
moved and valve-protection ¢aps, 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 installatfons
only one key or handle {s required for
each manf{fold.

(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 circult. Contacts with third
rails, trolley wires, ete., shall be avoid-
ed, Cylinders shall be kept away from
radiators, piplng systems, layout
tables, ete, that may be used for
grounding electric eireults such as for
arc welding machines. Any practice
such as the tapping of an electrode
against a eylinder 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 hir, shall reffil a eylinder.

(14) No one shall tamper with safety
devices in cylinders or valves,

(15) Cylinders shall not be dropped
or otherwise roughly handled.

(18) 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 eylin-
der valve, the valve shall be opened
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slightly for an instant and then closed.
Always stand fo one side of the outlet
when opening the cylinder valve,

(I7) A hammer or wrench shall not
be used to open cylinder valves, If
valves cannof be opened by hand, the
supplier shall be notified.

(18) (i) Cylinder valves shall not he
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 {ol-
lowed.

({{) Complete removal of the stem
from a diaphragm-type cylinder valve
shall be avolded.

(¢} (I3 Fuel.gas cylinders shall be
placed with vaive end up whenever
they are in use. Liguefied 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 slightly and closed mmediate-
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 guick 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 lgnition and slowly
emptied.

(7} A warhing should be placed near
cylinders having leaking fuse plugs or
other leaking safety devices not to ap-
proach them with a lghted cigarette
or other source of ignition. Such cylin-
ders should be plainly tageged; the sup-
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pller should be promptly notified and
his instructions followed as lo their
return.

(8) Safety devices shall not be tam.
pered with,

(9) Fuel-gas shall never be used from
cylinders through torches or other de-
vices equipped with shutoff vaives
without  reducing  the pressure
through a suitable regulator attached
to the cylinder valve or manifold.

(10) The cylinder valve shall always
be opened slowly,

(15 An acetylene cylinder valve
shall not be opened more than one
and one-half turns of the spindie, 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 eylin.
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—()
Fuel-gus 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)331)e) of this section fuel-gas eyl-
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-reslstance rating of
af least one-half hour.

(¢) Fuel-gas cylinders connected to
one manifold having an aggregate ca-
pacity exceeding 300 pounds of lique-
fied petroleum gas or 3,080 cubic feet
of other fuel-gas shall be located out-
doors, or In a separate building or
room constructed in accordance with
paragraphs (a)8)Xvi)a) (8 and (9 of
this section.

(d) Separate manifold buildings or
rooms may also be used for the stor-
age of drums of calclum carbide and
ceylinders containing fuel gases as pro-

Register, April, 1989, No. 400




218
Appendix

vided in paragraph (a)(2)iii} of this
sectlon. Such buildings or rooms shall
have no open flames for heating or
lighting and shall be well-ventilated.

(e) High-pressure fuel-gas manifolds
shall be provided with approved pres-
sure regulating devices,

(i) High-pressure oxygen manifolds
(for use with cylinders having a De-
partment of Transporiation service
pressure above 209 p.s.ig) (@} 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.
Oxyegen manifolds shall be separated
from fuel-gas cylinders or combustible
materials (especlally oll or grease), a
minfmum distance of 20 feet or by a
noncombustible barrler at least 5 feet
high having a fire.resistance rating of
at least one-half hour.

{cy Except as provided in subdivision
(d) of this subdivision oxygen cylin-
ders connected to one manifold shall
be limited te a total gas capacity of
6,000 cuble 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 noncombustl-
ble barrier at least 5 feet high having
a fire-resistance rating of at least one-
half hour,

(d} An oxygen manifold, to which
eylinders having an aggregate capacity
of more than 8,000 cuble feet of
oxygen are connected, should be locat-
ed outdoors or in a separate noncom-
bustible building, Such a manifeld, if
located inside a bullding having other
occupancy, shall be located in a sepa-
rate room of noncaombustible construe-
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,

() 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.i.a. and 70° F.), connected in service
or ready for service, or more than
25,000 cuble feet of oxygen (measured
at 14,7 p.sia. and 70° F.), Including
unconnected reserves on hand at the
slte, shall comply with the provisions
of the Standard for Bulk Oxygen Sys-
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tems at Consumer Sites, NFPA No.
566-19265.

() High-pressure oxygen manifolds
shall be provided with approved pres-
sure-regulating devices.

(i) Low-pressure oxyven manifolds
(for use with cylinders having a De-
parlment of Transporiation service
pressure not exceeding 200 p.s.ig.) (a)
Manifolds shall be of substantial con-
struction suitable for use with oxygen
at a pressure of 260 p.s.i.g. They shall
have 2 minfmum bursting pressure of
1,000 p.s.i.g. and shall be protected by
& safety relief device which will relieve
at a maximum pressure of 500 p.s.ig.
DOT-4L200 cylinders have safety de-
vices which relieve at a maximum
pressure of 250 p.s.i.g. (or 235 ps.lg. if
vacuum insulation s used),

(& Hose and hose connections sub-
fect to ¢ylinder pressure shall comply
with paragraph (aX5)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.lg.
The fluid used for testing oxygen
manifolds shall be oil-free ‘and not
combustible,

(d) The jocation of manifolds shall
comply with subdivisions (i} (&), (c),
(d), and (e) of this subdivision.

(e) The following sign shail be con-
spieuously posted at each manifold:

Low-Pressure Manifold
Do Not Connect High-Pressure Cylinders

Maximum Pressure--260 P.S.1.G.

{iv) Poriable cutlet headers. (@) 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.

(&) BEach outlet on the service piping
from whieh exygen or fuel-gas s with-
drawn to supply a portable outlet
header shall be equipped with a read-
Hly accessible shutoff valve,

(¢) Hose and hose connections used
for connecting the portable outlet
header to the service piping shall
comply with paragraph (a)b)v)} of
this section.

(d) Master shutoff valves for both
oxvgen 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  hydraulic  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.

(N BEach 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,

() Materials and fabrication proce-
dures for portable outlet headers shall
comply with paragraphs (a)4) (1), (i),
and (v) of this section.

(R)-Portable outlet headers shall be
provided with frames which will sup-
port the equipment securely in the
correct operating position and protect
them from damage during handling
and operation.

(v) Manifold operaiing procedures,
(@) Cylinder manifolds shall be In-
stalled under the supervision of some-
one familiar with the proper practices
with reference to their construction
and use,

(& All component parts used in the
methods of manifolding desecribed in
subdiviston (¢) 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 fnstalled between each eylinder and
the coupler block. For outdoor use
oniy, and when the number of cylin-
ders coupled does not exceed three,
one flash arrester installed between
the coupler block and regulator is ac-
ceptable,

(e) LReserved]

{ The aggregate capacity of fuel-
gas cylinders connected to a portable
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manifoid inside a building shall not
exceed 3,000 cubic feet of gas.

(g) Acetylene and liguefied fuel-gas
cyiinders shall be manifolded in a ver-
tieal position, .

(h) The pressure in the gas cylinders
connected to and discharged simulfa-
neously through a common manifold
shall be approximately equal,

(4) Service piping systems—(i) Maie-
rials and design, (a) (1) Piping and fit-
tings shall comply with Section 2, In-
dustrial Gas and Alr Piping Systems,
of the American National Standard
Code for Pressure Piping ANSI B3l.i,
1967, Insofar as it does not conflict
with paragraph (a)4)XiXaX !} (i) and
(i) of this subdivision:

(1) Pipe shall be at least Schedule 40
and fittings shall be at least standard
welght in sizes up to and including 6-
inch nominal.

(i1) 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
{ron, brass or copper bipe, or seamless
copper, brass or stainless steel tubing,
except as provided In paragraph
(a)(4)X1) (D) and (¢) of this paragraph.

() (1) Oxygen piping and fittings at
pressures In excess of 700 p.s.lg, 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 & manifold pressure regulator
to piping providing the working pres-
siire 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 pining system from s low-pres-
sure oXygen manifold without an in-
tervening pressure regulating device,
the piping system shall have a mini.
mum design pressure of 250 pslg. A
pressure regulating device shall be
used at each station outlet when the
connected equlpment is for use at
pressures less than 250 p.s.i.g.

(¢) (1) Piping for acetylene or acety-
leni¢ compounds shall be steel or
wrought iron. .

(2} Unalloyed copper shall not be
used for acetylene or acetylenic com-
pounds except in listed equipment.
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(ii} Piping joinls. (a) Joints in sieel
or wrought {ron piping shall be
welded, threaded or flanged. Mitings,
such as ells, tees, couplings, and
unjens, may be rolled, forged or cast
steel, malleable iron or nedular 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 sockei type, they
shall be brazed with silver-brazing
alloy or similar high melting point
{not less than 800° F,) filler metal.

(¢} 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-
ing alloy or similar high melting point
(not Iess than 800" F.) filler metal.

(iii) 7Instellation. (a)} Distribution
lines shall be installed and maintained
in a safe operating condition,

() All piping shall be run as directly
8s practicable, protected against physi-
cal damage, proper allowance being
made for expansion and contraction,
jarring and vibration, Pipe lald under-
ground in earth shall be located below
the frost line and protected against
corrosion. After assembly, piping shall
be thoroughly blown out with alr, ni-
trogen, or carbon dioxide to remove
foreign materials. For oxygen piping,
oniy oll-free alr, ofl-free nitrogen, or
ofl-free carbon dioxide shall be used.

(c) Only piping which has heen
welded or brazed shall be installed in
tunnels, trenches or duets. Shutoff
valves shall be located cutside such
condults, Oxygen piplng may be
placed in the same tunnel, trench or
duet 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
pats constructed so as to permit pump-
ing or draining out the condensate at
necessary intervals. Drain valves shall
be installed for thls purpose having
outlets normally closed with screw
eaps 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 polnts if
they are equipped with means to
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secure them in the closed position.
Pipes leading to the surface of the
ground shall be cased or jacketed
where necessary to prevent loosenlng
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.

(/) Shutoff valves shall not be in-
stalled in safety relfef lines In such a
manner that the safety rellef device
can be rendered Ineffective.

(g)» Fittings and lengths of pipe shail
be examined internally before assem-
bly and, if necessary freed from scale
or dirt., Oxygen bpiping 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 trisodium phosphate are effec.
tive cleaning agents for this purpose.

th) 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, Por other
piping, air or Inert gas may be used.

(i) When f{lammable gas lines or
other parts of equipment are being
purged of air or gas, open lights or
other sources of {gnition shall not be
permitted near uncapped openings.

() No welding or cutting shall be
performed on an acetylene or oxygen
pipellne, Including the attachment of
hangers or supports, until the line has
heen purged. Only oil-free alr, oil-free
nitrogen, or oil-free carbon dloxide
shall be used fo purge oxygen lnes.

{iv) 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.

(4) Aboveground plping systems
shall be marked in accordance with
the American Natlonal Standard
Scheme for the Identification of
Piping Systems, ANSI A13,1-1956.

(¢) 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 he thoroughly purged
of alr before belng placed in service.
The material used for testing oxygen
lines shall be ofl free and noncombus-
tible. Flames shall not be used to
detect leaks,

() When flammable gas lines or
other parts of eguipment are being
purged of air or gas, sources of igni-
tion shall not be permitied near un-
capped openings,

(8) Protective equipment, hose, and
regulalors—(1) QGeneral. Equipment
shall be installed and used only in the
service for which it is approved and as
recommended by the manufacturer,

(i1} 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 discharging up-
wards to a safe location,

(i) Piping prolective equipment, {a)
The fuel-gas and oxygen plping sys-
tems, Including portable outlet head-
ers shall incorporate the protective
equipment shown in Plgures Q-1, Q-2,
and Q-3.
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(3) Excessive back pressure of
oxygen in the fuel-gas supply system,
The three functions of the protective
equipment may be combined in one
device or may he provided by separate
devices.

(i} The protective equipment shall
be located in the main supply line, as
in Figure @-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 Pigure Q-3, Where
branch lines ate of 2-inch pipe size or
larger or of substantial length, protec-
tive equipment (designated as Py shall
be located as shown in either Q-2 and
Q-3.

(i1} 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 systent.

(§v) Back-pressure profection 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 skde of the backflow
and flashback protection devices. The
vent from the pressure-relief device
shall be at least as large 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 g hood or bend.

(¢} If pipeline protectlve equipment
incorporates a lquid, 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) Statton outlet protective equip-
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 -1, -2, and Q-3
and designated as S; and S,.

(b When approved pipeline protec-
tive equipment (designated P;) 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.

{¢) A shutoff valve {(designated V,
and V,) 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 Assoclation.

(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-
tlon Specifications, 1957, Compressed
Gas Association,

() Station outlets may terminate in
plpe 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 s 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
piping, provided each outlet from such
piping Is equipped with a shutoff valve
and provided the fuel-gas capacity of
any one torch does not exceed 15 cuble
feet per hour.

This subdivision dees not apply to ma-
chines,

(v) Hose and hose connections. {a)
Hose for oxy-fuel gas service shaill
comply with the Specification for
Rubber Welding Hose, 1968, Com-
pressed Gas Asscciation and Rubber
Manufacturers Assocfation.

(b) EReserved]

(c) When parallel lengths of oxygen
and acetylene hose are taped together
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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, 1967, Compressed Gas
Assoclation.

(e} Hose connections shall be
clamped or otherwise securely fas-
tened in & 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.si, Oil-free air or an oil-
free inert gas shall be used for the
test.

(/) 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-redueing 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 Association.

(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) Unfon 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 atfached to the cylinder
valves,

(6) Acetylene generalors—{i) Approv-
al end marking. (@) 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
welght and size of carblde necessary
for a single charge; the manufacturer's
name and address; and the name or
number of the type of generator.

() Carbide shall be of the size
marked on the generator nameplate.

(H) Rating and pressure limitalions.
{a) The total hourly output of a gener-
ator shall noft exceed the rate for
which it is approved and marked,
Unless specifically approved for
higher ratings, carbide-feed generators
shall be rated at 1 cublc foot per hour
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per pound of carbide reguired for a
sinele complete charge.

(b) Relief valves shall be regulariy
operated to Insure proper functioning.
Rellef valves for generating chambers
shall be set to open at a pressure not
in excess of 16 p.s.i.g, Relief valves for
hydraulic back pressure valves shall be
set to open at a pressure not in excess
of 20 p.s.ig.

(¢) Nenautomatie generators shall
not be used for generating acetylene
at pressures exceeding 1 p.s.i.g., and all
water overflows shall be visible.

(i) Location. The space around the
generator shall be ample for free, un-
obstructed operation and maintenance
and shall permit ready adjusiment
and charging.

(iv) Stationary ccetylene generalors
(automatic and nonaulomatic), (@) (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

{2y Generators shall-be placed where
water will not freeze. The use of
common salt (sodium chloride} or
other corrosive chemlcals for protec-
tlon against freezing is not permitted.
{For heating systems see paragraph
(aX8)vhe) of this section.)

(3) BExcept when generators are pre-
pared in accordance with paragraph
(a)(8)viiXe) of this section, sources of
ignition shall be prohibited in outside
generator houses or Inside generator
rooins.

{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 regulariy pro-
vided opening for filling so that the
water ean be observed as it enters the
generator.

(5) Unless otherwise specifically ap-
proved, generators shall not be fitted
with continuous drain connectlons
leading to sewers, but shall discharge
through an open connection into a
suitably vented outdoor receptacle or
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residue pit which may have such con-
nections. An open connection for the
sludge drawolf Is desirable to enable
the generator operator to observe
leakage of generating water from the
drain valve or sludge cock.

(b} (I) Fach generator shall be pro-
vided with a vent pipe.

(2) The escape or relief pipe shall be
rigldly installed without iraps and so
that any condensation will drain back
to the generator.

{3) The escape or relief pipe shail be
carried full size to a suitable peint out-
side the building. It shall terminate in
g 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, Clenerating chamber
relief pipes shall not be inter-connect-
ed but shall be separately led to the
outside air. The hood or bend shall he
s0 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,

() (I3 Gas holders shall he 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 (vIXb) of this subpara-
graph and heated and lighted in ac-
cordance with subdivisions (vi) (¢) and
{d} of this subparagraph,

(3) When the gas holder is not locat-
ed within a heated building, gas holder
?eals shall be protected against freez-
ng.

() 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 {o only one generator, the gas ca-
pacity of the holder shall be not less
than one-third of the hourly rating of
the generator,

(8) 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-
tective devices shall be installed in
each supply line. The low-pressure
protective device shall be located he.
tween the gas holder and the shop
piping, and the medium-pressure pro-
tective device shall be located between
the compréssor or booster pump and
the shop piping (see Figure Q-4). Ap-
proved protective equipment (desig-
nated Pg) 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 fune-
tions of the proiective equipment may
be combined in one device or may be
provided by separate devices,

LOW-PALSSUAE PIPING
PRCTECTIVE DEVICE

ACETTLENC SHOR PIPING

HOLOEA

ACETYCENE COMPALSSOR
O0R BOOSTEA PuwP

UEDIUM*FPALSSYAL
PIPING PAOTECLTIVE OEVICE

Figure Q-4

(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-
vislons of § 1910.324 for Class I, Divi-
ston 2 locations,

{(3) Compressors and booster pump
equipment shall be located in well-ven-
tilated areas away from open flames,
elecirical or mechanical sparks, or
other ignition sources.
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{4} Compressor or booster pumps
shall be provided with pressure relief
valves which will relieve pressure ex-
ceeding 15 p.s.hg. 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,

(§) Compressor or booster pump dis-
charge outlets shall be provided with
approved protective equipment. (See
paragraph (a}(5) of this section.)

(v} Porfable acelylene 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-
terfal other than the floor.

(3 Portable generators shall not be
used In rcoms of total volume less
than 35 times the fotal 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 ofther corrosive chemical to prevent
freezing is prohibited,

(b) (1) Portable generators shall be
cieaned and recharged and the air
mixture blown off outside bulldings.

(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 vehieles, they shall be securely
anchored to the vehicles, If {ransport-
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 misdiree-
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tion of the torch flame or overheating
{from hot materials or processes,

(vi) Quiside generafor houses and
inside generator rooms for slalionary
acelyiene generafors. (a) (1) No open-
ing in any outside generalor 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 {s 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 celling 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 exterlor
walls or roofs, The venting areas shall
be equal to not less than 1 square foot
per 50 cubic feet of room volume and
may consist of any one or any combi-
nation of the followlng: Walls of light,
noncombustible " material preferably
single-thickness, single-strength glass;
lightly fastened hateh covers; lightly
fastened swinging doors in exterfor
walls opening outward; lightly fas-
tened walls or roof designed to relieve
at & maximum pressure of 25 pounds
per square foot.

(6> The installation of acetylene gen-
erators within bulldings shall be re-
sirfcted to hulldings 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 & building exceeding
such height.

{7) Generators instalied inside build-
ings shall be enclosed in a separafe
FOOIM.

(8y The walls, partitions, floors, and
ceilings of inside generator rooms
shall be of noncombustible construc-
tion having a fire-resistance rating of
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at least 1 hour. The walls or partitions
shalt be continucus from floor to ceil-
ing and shall be securely anchored. At
ieast one wall of the room shall be an
exterior wall.

(9) Openings from an inside genera-
tor room to other parts of the bullding
shall be protected by a swinging type,
self-closing fire door for a Class B
opening and having a rating of at least
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,

() Inside generator rooms or outside
generator houses shall be well venti-
lated with vents located at floor and
ceiling levels,

(¢} 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 {n any en-
closure communicating 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-
trie lamps installed in a fixed position.
Unless specifically approved for use in
atmospheres contalning acetylene,
such lamps shall be provided with en-
closures of glass or other noncombusti-
ble material so deslgned and construct-
ed as to prevent gas vapors from
reaching the lamp or socket and to
resist breakage. Rigld conduit with
threaded connections shall be used.

(2) Lamps installed outside of wired.
glass panels set In gas-tight frames in
the exterlor walls or roof of the gener-
ator house or room are acceptable,

(e) Electric switches, telephones, and
all other electrleal apparatus which
may cause a spark, unless specifically
approved for use Inside acetylene gen-
erator rooms, shall be lecated outiside
the generator house or in a room or
spacé 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 gperation 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 shali not be per-
mitted in outside generator houses or
inside generator rooms.

{1y Operating instructions shall be
posted in a conspicuous place near the
generator or kept in a suitable place
avallable for ready reference.

(2} When recharging generators the
order of operations specified in the in.
structions supplled by the manufac-
turer shall be followed,

{3)'In the case of batch-type 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 dralned from the generator shail
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 ecach time the
generator is recharged shall be suffi-
clent to reflll the space provided for
carbide without ramming the charge,
Steel or other ferrcus tools shall not
be used in distributing the charge,

(¢} Generator water chambers shall
be kept filled to proper level at all
times except while draining during the
recharging operation.

(d) Whenever repalrs 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 repalrs in-
volving welding, soldering, 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-
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ble, or positioned to hold as much
water as posslble,

(f Hot repalrs shail not be made in a
room whetre there are other generators
unless all the generators and piping
have been purged of acetylene,

(1 Caleium carbide storage—(1)
Packaging. (a) Calelum carbide shall
be contained in metal packages of sui-
ficient strength 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 & manner that the package woutd
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,

{¢) Caution: Metal tools, even the so-
called spark resistant type may cause
ignition of an acetylene and air mix-
ture when opening carbide containers.

() Sprinkler systems shall not be in-
stalled In carbide storage rooms,

(i) Storege indoors. (a) Caleium cay-
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 caleium carbide,
except for one of each size, shall be
kept sealed, The seals shall not be
broken when there Is carbide in excess
of 1 pound in any other unsealed pack-
age of the same slze 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
(ayniXe) of this section,

(2) In an inside generator room or
outside generator house; or

(1) 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) (@)
(8) and (9) of this subdivision and ven-
tilated in accordance with subdivision
(vi)o) of this subdivision. These rooms
shall be used for no other purpose.
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(eY Calciwumn 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
outslde generator houses. If the stor-
age bullding is of noncombustible con-
struction, it may adjoln other one-
story buildings if separated therefrom
by unpierced {irewalls; if it 13 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 bullding 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.

(iif) Storage ouldoors. (¢) Calcium
carbide in unopened metal containers
may be stored outdoors.

() Carbide containers to be stored
outdoors shall be examined to make
sure that they are in good conditlon.
Perjodic reexaminations shall be made
for rusting or other damage to a con.
tainer that might affect its water or
alr tightness,

(¢) 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) Application, installation, and op-
erafion of arc welding end culling
equipmeni—(1) General--(1) Equip.
meni selection. Welding equipment
shall be chosen for safe application io
the work to be done as speclfied in
paragraph (b)(2) of this section,

(i) Installation, Welding equipment
shall be installed safely as specified by
paragraph (b)(3) of this section.

(i) Instruction, Workmen designat-
ed to operate are welding equipment
shall have been properly instructed
and agualified to operate such equip-
ment as specified in paragraph (bX4)
of this section.

(2Y Applicalion of arc welding equip-
ment—(1) General. Assurance of con-
sideration of safety in design is obtain-
able by choosing apparatus complying
with the Reguirements for Electric
Arc-Welding Apparatus, NEMA EW-1-
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1962, Natlonal Electricai Manufactur-
ers Assoclation or the Safety Standard
for Transformer-Type Arc-Welding
Machines, ANSI €33.2—1956, Under-
writers' Laboratories.

(i} Environmental condifions. (@)
Standard machines for arc 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 arc.

(5) Unusual service conditions may
exist, and in such circumstances ma-
chines shall be especially designed to
safely meet the requirements of the
service. Chief among these conditions
arel

(1) Exposure to unusually corrosive
fumes,

(2) Bxaposure to steam or excessive
humidity.

(31 Exposure to excesslve oil vapor.

(4) Exposure to flafnmable gases,

(5) Exposure to abnormal vibration
or shock.

(6) Exposure to excesslve dust.

(7y Exposure to weather,

(3) Exposure to unusual seacoast or
shipboard conditions.

(i) Vollege. The following limits
shall not be exceeded:

(@) Alternating-current machines

(1) Manual arc welding and cutting—
80 volts,

(2} Automatie (machine or mecha-
nized) arc welding and cutting—100
volts.

¢b) Direct-current machines

(1> Manual arc welding and cutting—
100 volts,

(2) Automatic (machine or mecha-
nized) arc welding and ecubting—100
volts,

{¢) When special welding and cutting
processes require values of open ¢ir-
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 surroundings 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-
1y 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 runnihg overcurrent
device if provided with the number of
overcurrent units as specifled by Sub-
part 8 of this part.

(b) On all types of arc welding ma-
chines, control apparatus shall be en-
closed except for the operating wheels,
levers, or handles.

(¢) Input power terminals, tap
change devices and live metal parts
connected to input circuits shall he
completely enclosed and accessible
only by means of fools.

(d) Terminals for welding leads
should be protected from accidental
electrical contact by personnel or by
metal objects Le., vehlicles, crane
hooks, etc. Protection may be obtained
by use of: Dead-front receptacles for
plug connections; recessed openings
with nonremovable hinged 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
carrfed 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 c¢ir-
cults above 50 volts shall be grounded
by a grounding conductor in the con-
trol cable.

()} Auto transformers or a.c. reactors
shall not be used to draw welding cur-
rent directly from any s.c. power
source having a voltage exceeding 80
volis,

(3) Installation of are welding equip-
ment—({) General, Installation Includ-
ing power supply shall be in accord.
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ance with the requirements of Subpart
S of this part,

(i) Grounding. (a) The frame or
case of the welding machine (excent
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 sparking at connection of the
work-Iead cable,

(2) Chains, wire ropes, cranes, hoists,
and elevators shall not be used to
carry welding current.

(d) Where a structure, conveyor, or
fixture {5 regularly employed as a
welding current return cireuit, joints
shall be bondead or provided with ade-
guate current coliecting devices.

(ey All ground connections shall be
checked to determine that they are
mechanically strong and electrically
adequate for the required current.

(iil) Supply connections and conduc-
fors. (@) 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 8 of this
part. Overcurrent protection shaill be
provided as specified in Subpart S of
this part. A disconneet switch with
overload protection or equivalent dis-
connect and protectlon means, permit-
ted by Subpart 8 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 shail be not less
than the rated primary current of the
welding machines.

(¢) For groups of welding 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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ductor rating shall be determined in
each case according to the machine
Ioading based on the use to be made of
each welding machine and the allow-
ance perimissible in the event that all
the welding machines supplied by the
conductors will not be in use al 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 clreuit. In
such cases no lead voltages between
electrode holders will be 2 times
normal in de, or 1, 141, 1,73, or 2
times normal on a.c. machines. Stmilar
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—(i)
General. Workmen assigned to operate
or maintain are welding equipment
shall be acquainted with the require-
ments of paragraphs (), {4}, (e), and
(f) of this section; If doing gas-shielded
arc welding, also Recommended Safe
Practices for Gas-Shielded Arc Weld.
ing, A6.1-1966, Amerlcan Welding So-
ciety.

(1i) Machine 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
spatfer on contact surfaces, Coiled
welding cable shall be spread out
before use to avoid serlous overheating
and damage to insulation,

iy Grounding, Grounding of the
welding machine frame shall be
checked. Special attention shall be
glven 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
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shutting down the machine is provid-
ed,

(vi} Manufaciurers’ instruciions.
Printed rules and instructions covering
operation of equipment supplied by
the manufacturers shall be strietly fot-
lowed.

(vil) Eleetrode holders. Electrode
holders when not in use shall be so
placed that they cannot make electri-
cal contact with persons, conducting
oblects, fuel or compressed gas tanks,

(viliy Eleciric shock. Cables with
splices within 10 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. (@) 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. Joining lengths of work and
electrode cables shall be done by the
use of connecting means specifically
intended for the purpose. The con-
nectlng means shall have insulation
adeguate for the service conditions.

(cy Installetion and operation of re-
ststance welding equipment—(1) Gen-
eral—(1) Installation. All equipment
shall be instalied by a qualified electri-
clan in conformance with Subpart S of
this part. There shall be a saflety-type
dlsconnecting 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.

(i) Thermal prolection. Ignitron
tubes used in resistance welding equip-
ment shall be equipped with a thermal
protection switch,

(ili) Personnel. Workmen designated
to operate resistance welding equlp-
ment shall have been properly in-
structed and judged competent to op-
erate such equipment.

(Iv) Guerding. 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) Spol and seam welding machines
(nonporiable)—(i) Voltage. All exter-
nal weld Initfating control circuits
shall operate on low voltage, not over
120 volts, for the safety of the opera-
tors,

(i} Capacitor 1welding. Stored
energy or capacitor discharge type of
resistance welding equipment and con-
trol panels invelving high voltage
{over 6560 volis) shall be sultably 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
(similar to elevator Interlocks), Such
Interiocks or contacts shall be so de-
signed as to effectively interrupt
power and short circuit all capacitors
when the door or panel i5s open. A
manually operated switch or suitable
positive device shall be installed, In ad-
dition to the mechaniecal interlocks or
contacts, as an added safety measure
assuring absolute discharge of all ca-
pacitors,

(lif) Inferlocks. 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-
sibility 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 simillar to that prescribed for
punch press operation, § 1810.217, 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 sultable fire-resistant
plastic at the point of operation, Addi-
tional shields or curtains shall be in-
stalled as necessary to protect passing
persons from [lying sparks. (See para-
graph (e} (2) (1) {c} of this section.)
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(vi} Foof switches. All foob switches
shall be guarded to prevent accidental
operation of the machine,

(vii) Stop butfons, 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.

(viil) 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-
jeetion and seam welding machines
shall be grounded, This may be done
by permanently grounding one side of
the welding secondary current eireuit.
Where not technically practical, a
center tapped grounding reactor con-
nected across the secondary or the use
of & safety disconnect switeh in con-
junection with the welding control are
acceptable alternates. Safety discon-
neet shall be arranged to open both
sides of the line when welding current
is not present.

(3) Portuble twelding machines—(i)
Counterbalance. All portable welding
guns shall have suifable counterba-
lanced devices for supporting the
guns, inecluding cables, unless the
destgn of the gun or fixture makes
counterbalancing impractical or un-
necessary.

(i1} Safefy 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,

(iil} Cievis. Each clevis shall be capa-
ble of supporling the total shock load
of the suspended equipment in the
event of trolley failure,

(iv} Swifch guards. Al initiating
switches, including retraction and dual
schedule swiichies, located on the port.
able welding gun shall be equipped
with sultable guards capable of pre-
venting accidental initiation through
contact with fixturing, operator's
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clothing, ete, Initiating switeh voltage
shall not exceed 24 volts,

(v) BMoving 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,

(vl) Grounding. The secondary and
case of all portable welding {ransform-
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 welding equipmeni—)
Ventilation and flash guard. Flash
welding machines shall be eguipped
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 glven off, ventilation shail be pro-
vided in accordance with paragraph (f)
of this section.

(ii} Fire curieins. 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 & manner that the
operators movements are not ham-
pered,

(5) [Reserved]

(6) Mainienance. Periodic inspection
shall be made by qualified mainte-
nance personnel, and records of the
same maintained. The operator shall
be instructed to report any eguipment
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 precaufions, 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,
thelr supervisors (including outside
contractors) and those in management
on whose property cutting and weld-
ing is to be performed, see, Standard
for Fire Prevention in Use of Cutting
and Welding Processes, NFPA Stand-
ard 51B, 1962, The baslc precautions
for fire prevention in welding or cut-
ting work are:
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(i) Fire haegards, 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.

(i) 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 flre hazards,

(lii) Restrictions. 1f the require-
ments stated In subdivision (D) and (iD
of this subdivision cannot be followed
then welding and cuiting shall not be
perforimed.

(2y Special precaulions, When the
nature of the work to be performed
falls within the scope of subdivision
(ii) of this subdivision certain addition-
al precauiions may be necessary:

i) Combustible malerial. 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 through the floor,
The same precautions shall be ob-
served with regard to cracks or holes
in walls, open doorways and open or
broken windows,

i) Fire extinguishers. Suitable fire
extinguishing equipmeni{ 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 portahble extinguishers depend-
ing upon the nature and quantity of
the combustible material exposed.

(il Fire waich. (@) Flre watchers
shall be required whenever welding or
cutting s 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 bullding construction or con-
tents, closer than 35 feet to the point
of operation,

(2) Appreciable combustibles are
more than 356 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 inciuding con-
cealed spaces In walls or floors,

(4) Combustible materials are adja-
cent to the opposite side of metal par-
titions, walls, cellings, or roofs and are
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likely to be Ignited by conduction or
radiation,

(b} Fire watchers shall have fire ex-
tingulshing 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
Iire. They shall watch for fires in all
exposed areas, try to extingulsh them
only when obviously within the capac-
ity of the equipment available, or oth-
erwise sound the atarm. A fire watch
shall be maintained for at least a hatf
heour after completion of welding or
cutting operations to detect and extin-
gulsh possible smoldering fires.

{dv) Authorization. Before cutting or
welding {s 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 clipplngs, wood
shavings, or textile fibers are on the
floor, the floor shall be swept clean for
a radlus of 35 feet. Combustible floors
shall be kept wet, covered with damp
sand, or protected by flre-resistant
shields, Where floors have been wet
down, personnel operating arc welding
or cutting equipment shall be protect-
ed from possible shock,

(vi) Prohibited arews, Cutting or
welding shall not be permitted In the
following situations;

(@) In areas not authorized by man-
agement.

(b) In sprinklered buildings while
such protection is tmpaired.

(e} In the presence of explosive at-
mospheres (mixtures of flammable
gases, vapors, liguids, or dusts with
alr), 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 aceumulation 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,

(vli) Relocation of combustibles,
Where practicable, all combustibles
shall be relocated at least 35 feet from
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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.

{(viiD) Duets. 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
consiruction, fire-resistant shields or
guards shall be provided to prevent ig-
nition.

(X} Noncombusitible walls. 1f 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,

(x1) Combustible cover. Welding
shall not be attempted on a metal par-
tition, wall, ceiling or roof having a
combustible covering nor on walls or
partitions of combustible sandwich-
type panel construction.

(xif) Pipes. Cuttlng 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) Managemeni. 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
factlities, establish areas for cutting
and welding, and establish procedures
for cutting and welding, in other
areas.

() Designate an individual responsi-
ble for authorizing cutting and weld-
ing operations in areas not speeifically
designed for such processes.

(¢) Instst 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.

() Shall determine the combustibie
materials and hazatrdous areas present
or likely to he present in the work lo-
cation,

(¢) 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
{gnition,

(3) See that cutting and welding are
s0 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 {rom
the designated management represent-
ative,

(¢} Shall determine that the cutter
or welder secures hls 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 construe-
tlon work, the area shall be made safe
by removing combustibles or protect-
ing combustibles from ignition
sources,
- (3) Welding or cutling containers—
(i} 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 se 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-
jected to heat, might produce flamma-
ble or toxic vapors. Any pipe lines or
connections to the drum or vessel shall
be disconnected or blanked,
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(ii) Veniing end 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—(1) Accidental
contact, When arc welding is to be sus-
pended for any substantial period of
time, such as during lunch or over-
night, all electrodes shall be removed
from the holders and the holders care-
fully lecated so that accidental contaet
cannot occur and the machine be dis-
connected from the power source,

(i) 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 iIs 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 of personnel—(1) Gen-
eral—(1} 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 so0 that it is clear of passageways,
ladders, and stairways.

(2) Eye prolection—(1) Selection. (a)
Helmets or hand shields shall be used
during all arc welding or arc cutting
operations, excluding submerged arc
welding. Helpers or attendants shall
be provided with proper eye protec-
tion.

(b) Goeggles or other suitable eye
protection shail be used during all gas
welding or oxygen cutting operations,
Bpectacles without side shields, with
suitable filter lenses are permitteqd for
use during gas welding operations on
light work, for torch brazing or for In-
spection,

(¢} All operators and attendants of
resistance welding or resistance braz.
ing eguipment 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 gogeles shall be provided
where needed for brazing operations
not covered in (@), (&), and (e) of this
subdivision.

(1) Spectfications for protectors. (&)
Helmets and hand shields shall be
made of a material which is an insula-
tor for heat and electrielty, 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,

(¢} Helmets shall be provided with
filter plates and cover plates deslgned
for easy removal.

(d) All parts shall be constructed of
a, material which will not readily cor-
rode or discolor the skin.

(&) Goggles shall be ventilated to
prevent fogeing of the Ienses as much
as practlcable.

(¥ [Reserved)

(¢g) All glass for lenses shall be tem-
pered, substantially free from striae,
alr bubbles, waves and other flaws.
Except when g 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 lden-
tified.

{1} The following is a guide for the
selection of the proper shade numbers,
These recommendations may be varied
to sult the individual's needs.

Weldng operation Shada No.

Shieided metal-arc welkdng—1s-,
inch electrodes...
Gas-shielded arc weldng

Y2, Yo, Faz-

1&-, Y9z-inch electrodes ..
Shielded melal-arc weldng:
Yin-, Yauv, Ye-inch glecitodes ...
Y75, Yainch eleclrodes

Algivic hydrogen weldog._. 10-14
Carbion arc welding .. 14
Soldering 2
Totch brazing .. 3ord
Light cutting, up o 3ord
fedum cutting. 1 inch to § inthe: 40r5
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Welding operalion Shade No.

Heavy cuttng, 6 inchos and over. .. 5016
Gas weldng (Fgh uplo Shinch. 4015
Gas weldng {medym) 55 inch to ¥ inch ... S5o0r§
Gas welding heavy) M inchand over. . _ | Guor 8

HNoTe: In weldng whete tha torch

gﬁmsa%gﬁﬂwi@td&d&sﬁ?@gmmaﬂmw

nsihetabsorbs!heye!bwofsodun £ne in tha visble ight
the operation.

(/) All filter lenses and plates shall
meet the test for transmission of radi-
ant energy prescribed in ANSI Z87.1-
1968—American National Standard
Practice for Occupational and Educa-
tional Bye and Face Protection.

(itly Protection from arc welding
reys. 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 ultira-
violet radiations) and lamp black, or
shall be enclosed with noncombustible
sereens similarly painted. Booths and
screens shall permit circulation of air
at floor level. Workers or other per.
sons adjacent to the welding areas
shell be protected from the rays by
noncombustible or flameproof screens
or shields or shall be required to wear
appropriate goggles.

(3) Protective clothing—() General
reqguirenments, Employees exposed to
the hazards created by welding, cut-
ting, or brazing operations shall be
protected by Dpersonal 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.

4y Work in confined spaces—(i)
General. As used hercin confined
space 1s Intended to mean a rejatively
small or restricted space such as a
tank, boller, pressure vessel, or small
compartment of a ship.

(i1} Ventilation. Ventilation is a pre-
requisite to work in confined spaces.
For ventilation requirements see para.
graph () of this section.

(iil) Securing cylinders and tmachin-
ery. When welding or cutting 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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eguipment mounted on wheels shall be
securely blocked to prevent accidental
movement

{v) Lifelines. Where a welder must
enter a confined space through a man-
hole or other small opening, means
shall be provided for quickly removing
him in ecase 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-
tloned ottslde to observe the welder at
all times and be capiable of pulting
rescue operations into effect.

(v) Eleclrode removal, When are
welding Is to be suspended for any sub-
stantial period of time, such as during
Tunch 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,

{vi) Gas cylinder shutoff. In order to
to eliminate the possibility of gas es-
caping through leaks of improperly
¢losed valves, when gas welding or cut-
ting, the torch valves shall be closed
and the fuel-gas and oxygen supply to
the torch positively shut off at some
noint outside the confined area when-
ever the toreh is not to be used for a
substantial period of time, such as
during lunch hour or overnight,
Where practicable the toreh and hose
shail also be removed from the con-
fined space,

vif) Waraing 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 profection and ventila-
fton—(1) General—() Confaminaiion.
The requirements In this paragraph
have been established on the basis of
the following three factors in arc and
gas welding which govern the amount
of contamination to which welders
may be exposed:

{a) Dimenstons of space in which
welding is to be done (with special
regard to height of celling).

(b Number of welders,
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(e) Possible evolution of hazardous
fumes, gases, or dust according to the
metals involved.

(i) {Reserved]

(1§i} Screens. When welding must be
performed in a space entirely screened
on all sides, the screens shall be so ar.
ranged that no serlous restriction of
ventllation exists. It is desirable to
have the sereens 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.

vy Mazimum allowable concentra-
ton, 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-
mutn allowable concentration as speci-
fled in § 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 ai-
mosphere during welding and cutting.
These include but are not limited to
the materials itemized in paragraphs
(f) ¢6) through (12) of this section.
The suppllers of welding materials
shall determine the hazard, if any, as-
sociated with the use of thelr materi-
als in welding, cutting, ete.

(@) All filler metels and fusible
granular materials shall carry the fol-
lowing notice, &8s a minimum, on tags,
boxes, or other ¢ontainers:

CAUTION

Welding may produce fumes and gases
hazardous to health. Avoid breathing these
fumes and gases. Use adequate ventilation.
See ANSI Z49.1-1967 Safely in Welding and
Cutting published by the Amerlcan Welding
Saciety.

(b) Brazing (welding) filler metals
containing cadmium in significant
amounts shall carry the following
notice on tags, boxes, or cther contain-
ers:

WARNING

CONTAINS CADMIUM-—POISONOUS FUMES MAY BE
FORMED ON HEATING

Do not breathe fumes. Use only with ade-
quate ventilation such as fume collectors,

Register, April, 1989, No, 400




236
Appendix

exhatst venttlators, or alr-supplied respira-
tors, See ANSI Z49.1-1967

If chest pain, cough, or fever develops
after use call physiclan immediately,

(¢) Brazing and gas welding fluxes
containing fluorine compounds shall
have a cautionary wording to indicate
that they contain fluorine compounds.
One such cautionary wording recom-
mended by the American Welding So-
clety for brazing and gas welding
fluxes reads as follows:

CADTION

CONTAINS FLUORIDES
This flux when heated gives off fumes
that may irritate eves, nose and throat.
1, Aveld fumes--use only in well-ventilat-
ed spaces.
2, Avold contact of flux with eyes or skin.
3. Do not take internalty.

(2) Ventlilation jor general welding
and cufting—() General. Mechanical
ventilatfon 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
cuble feet per welder,

(&) In & room having a celling height
of less than 16 feet.

(¢) In confined spaces or where the
welding space contains partitions, bal-
conies, or other structural barriers to
the extent that they significantly ob-
struet cross ventilation,

(i) Minimum rale. Such ventilation
shall be at the minimum rate of 2,000
cubic feet per minute per welder,
exeept where local exhaust hoods and
booths as per paragraph (£)(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 suffictent for weld-
ing or cutting operations where the re-
strictions In paragraph (£)(2)i) of this
section are not present,

(3) Local erhuust hoods and booths.
Mechanical local exhaust ventilation
may be by means of either of the fol-
lowing:

(i) Hoods. Freely movable hoods In-
tended to be nplaced by the welder as
near as practicable to the work being
welded and provided with a rate of air-
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flow sufficlent to maintain a velocity
In the direction of the hood of 100
linear feet per minute in the zone of
welding when the hood s at its most
remote distance from the point of
welding. The rates of ventilation re-
quired to accomplish this contfrol ve-
locity using a 3-fnch wide flanged suc-
tion opening are shown in the follow-
ing table:

Walding 1;?1%«‘ cﬁa?nue“
a om0 ter,
cubie fest!

mirasdas Inches?
4 to & inches from arg of torch - 150 3
B to 8 inches from arc of torch 275 3%
B 1o 10 inchées from aro o forch | 425 4%
$0 10 12 in¢hes from &rc or torch 500 5%

1When brazing with cadmivm bearng materials of when
cuttng on such matedals increased rates of ventfation may

bo required.
*Nearest harfimh dud dhamater based on 4,000 feet per
minute velocity in

(i) Fizred enclosure. A fixed enclo-
sure with a top and not less than two
sides which surround the welding or
cuiting operations and with a rate of
afrflow sufficient to maintain a veloel-
ty away from the welder of not less
than 100 linear feet per minute.

(4) Venlilation in confined spaces—
(i} Air replacement. All welding and
cutting operations carried on in con-
fined spaces shall be adequately venti-
lated to prevent the accumulation of
toxic materials or possible oxygen de-
ficiency. This applies not only o the
welder but also to helpers and other
personne! in the immediate vielnity.
All air replacing that withdrawn shall
be clean and respirable,

(i1} Airtine respirators. In such clr-
cumstances where it Is impossible to
provide such ventilation, alrline respi-
rators or hose masks approved by the
U.S. Bureau of Mines for this purpose
shall be used,

(i) Self-conteined unifs, 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 7.8, Bureau of Mines.

(iv) Outlside 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 approved by the
.8, Bureau of Mines, a3 worker shall
be stationed on the outside of such
confined spaces to insure the safety of
those working within,

{v) Oxygen for ventilafion. Oxygen
shall never be used for ventilation.

(6) Fluorine compounds-—-(i}) Gener-
al, In confined spaces, welding or cut-
ting involving fluxes, coverings, or
other matertals which contain fhiorine
compounds shall be done in accord-
ance with paragraph (£){4) of this see-
tion, A fluorine compound is one that
contains filuorine, as an element in
chemical combination, not as a free

gas,

(ii) Mazimum allowable concenira-
tion, The need for local exhaust venti-
lation or airline respirators for wetd-
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} Zine—) Confined speces. In con-
fined spaces welding or cutting involy-
ing zinc-bearing base or filler metals
or metals coated with zine-bearing ma-
terials shall be done In accordance
with paragraph (£)(4) of this section.

(i1} Indoors. Indoors, welding or cut-
ting invelving zinc-bearing base or
filler metals coated with zinc-bearing
materials shall be done in accordance
with paragraph (£(3) of this section.

7y Lead-«1) Confined spaces. In
confined spaces, welding involving
lead-base metals {(erroneously called
Iead-burning) shall be done in accord-
ance with paragraph (£){4) of this see-
tlon.

(ii} Indoors. Indoors, weldlng involy-
ing lead-base metals shall be done In
accordance with subparagraph (3) of
this paragraph.

(iii) 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-
rlals, including paint shall be done
using local exhaust ventilation or air-
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line respirators. Qutdoors such oper.
ations shall be done using respiratory
protective equipment approved by the
U.8. 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 he 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 cases,
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—(1) General, Welding
or cutting indoors or in confined
spaces involving cadmium-bearing or
cadmium-coated base tnetals shall be
done using local exhaust ventilation or
airline respirators unless atmospheric
tests under the most adverse cond!-
tions have established that the work-
ers’ exposure is within the acceptable
concentrations defined by § 19160,1000,
Outdoors such operations shall be
done wusing respiratory protective
equipment such as fume respirators
approved by the 10,8, Bureau of Mines
for such purposes,

(i) Cenfined space. Welding (braz-
ing} involving cadmium-bearing filler
metals shall be done using ventilation
as prescribed in paragraph (f) (3) or
(4) of this sectlon 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
materlals including paint, shall be
done using local exhaust ventilation or
airline respirators unless atimospheric
tests under the most adverse condi-
tlons have established that the work-
ers’ exposure is within the acceptable
concentrations defined by § 1810.1000.
Outdoors such operations shall he
done using resplratory protective
equipment approved by the TU.S.
Bureau of Mines for such purposes.
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(11) Cleaning compounds—) Manu-
JSacturer’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.

(li) 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) Culling of stainless steels.
Oxygen cutting, using either a chemi-
cal flux or iron powder or gas-shielded
arc 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 avallable at all
times. All injurles 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}
Transmisston pipeline—(i) General
The requirements of paragraphs (b},
(e), and (f} of this section shall be ob.
served,

(il) Field shop operations. Where
fleld 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.

4y Electric shock, When arc weld-
ing Is performed in wet conditions, or
under conditiens of high humidity,
special protection agalnst electric
shock shall be supplied.

(lv) Pressure testing. In pressure
testing of pipelines, the workers and
the public shall be protected against
infury by the blowing out of ¢lostires
or other pressure restralning 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
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Pipe Lines and Related Facilities, API
Std, 1104-1968,

(vi} Flemmable 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,
API Std. PSD No. 2201-1963.

(vil} 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 7Z54.1-1063,

(2} Mechanical piping systems—(i)
General. The requirements of para-
graphs (a), (b}, (d), (e}, and (f) of this
section shall be observed.

Uiy X-rey inspection. The use of X-
rays and radioactive isotopes for the
inspection of welded plping joints
shall be In conformance with the
Amerfcan Natlonal Standard Safety
Standard for Non-Medical X-ray and
Sealed QGamma-Ray Sources, ANSI
Z54.1-1983.

(The information collection requirements
contained in paragraph (¢X6) were approved
by the Office of Management and Budget
under control number 12i8-0056)

(Secs. 4(b)X(2), 6(b) and 8(¢), 84 Stat. 1692,
1593, 1508, 29 U.B.C. 653, 655, 657; Secretary
of Labor's Order No. 8-76 (41 ¥R 25059); 29
CFR Part, 1911: secs, 6, 8, 84 Siat, 1663, 1800
(29 U.S.C. 655, 667), Secretary of Labor’s
Order No. 9-83 (48 FR 35736), 29 CFR Part
18911)

[38 FR 23602, June 27, 1974, a5 amended at
40 FR 23073, May 28, 1875; 43 FR 49750,
Oct. 24, 1978 47 FR 14706, Apr. 8. 19382; 49
FR 5323, Feb, 10, 19841

§1910,263 Sources of standards.

Sec. Source

1910.25¢1. ANSI 249.1-1967, Safety in Weldng

1910252,

al .

-} (8} NFPA—51-1869, Weldng and
Cuiting Oxygen Fuel Gas Sys-
tems.

b} ANSI 2-49.1 1967, Safsly in
W .

elding and .
{¢) NFPA 518 1862, Cutiing and
Welding Processas.
{d) 4% CFR 50-204.7.
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§1910.251 Standards organizations,

Specific standards of the following
organizations have been referenced in
this subpart. Copies of the referenced
standards may be obtained from the
issulng organizations, The names and
addresses of the issuing organizations
are as foliows:

(a) American National Standards Institute
(ANSI), 1430 Broadway, New York, NY
10018,

(b) Natfonal Fire Protection Associallon,
470 Atlantic Avenue, Boston, Massachusetis
(2210,

(¢) Compressed Gas Assoclation, Inc., 500
Pifth Avenue, New York, NY 10036.

(d) American Peirofeum Institute, 1801 K
Strest NW., Washington, DC 20008.

(&) American Welding Soclety, 345 East
47th Street, New York, NY 10017,

{f} Rubber Manufaciurers Association, 444
Madison Avenue, New York, NY 10022,

{39 FR 23602, June 27, 1974, a5 amended at
40 ¥R 18426, Apr. 28, 1975]

Subpart R—Spectal Indusiries

§ 1910.261
mills,

(a) (General requirements—(1) Appli-
eation, 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 te any specific industry are in-
corporated by reference in paragraphs
(h) 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 incorporalion of stand-
ards, Fstablishments subject to this
section shall comply with the follow-
ing standards of the American Nation-
al Standards Institute:

(1) Practice for Industrial Lighting,
Al11.1--1965 (R-19T0),

(ii) Safety Requirements for Floor
and Wall Openings, Railings, and Toe
Boards, A12.1—19617.

Pulp, paper, and paperboard
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(iii) Scheme for the Identification of
Piping Systems, A13.1—1956.

(iv) Safety Code for Portable Wood
Ladders, A[4.1—1988,

(v} Safety Code for Portable Metal
Ladders Al4,2—1956,

(vi) Bafety Code for Fixed Ladders,
Al4.3—-1956,

(vily Safety Code for FElevators,
Dumbwaiters, and Moving Walks,
Al17,1—-1965, including Supplements
A17.1a—19867, AlT.1b—1968, AlT.ic—
1959, and A17.1d—1970.

(viil) Practice for the Inspection of
Elevators (Inspector’s Manual),
Al7.2—1980, including Suppelements
Al7.2a-1965 and A17.2b—1867.

(fx) Safety Code for Mechanical
Power-Transmission Apparatus,
B16.1—1953 (Reaffirmed 1958),

(x) Safety Code for Conveyors,
Cableways, and Related Eqguipment,
B20.1—19517.

(xi) Safety Code for Cranes, Der-
ricks, and Hoists, B30.2—-1943 (Reaf-
firmed 1952 and partially revised by
1730.2.0--1967 and B30,65—1968).

(xif) Overhead and Gantry Cranes,

B30.2.0—-1967 (Partial Revision of
B30.2—1943).

(xiii} Crawler, Locomotive, and
Truck Cranes, B30.5-—1968 (Partial
Revision of B30.2—1843).

(xiv) Power Tiping, B31.1.0-—196%

and addenda B31.10a—1969. Tuel Gas
Piping, B31.2—1968. .

(xv} S8afety Code for Powered Indus-
trial Trucks, B56.1—1969.

¢(xvl) Identification of Gas-Mask
Canisters, K13.1—1967.

(xvii) Safety Code for Woodworking
Machinery, 01.1—1954¢ {(Reaffirmed
1961).

(xviil) Requirements for Sanitation
in Places of Employment, Z4.1 1968,

{xix} Safety Code for Ventilation
and Operation of Open-Surface Tanks,
%9.1—-1951,

(xx) Fundamentals Governing the
Design and Operation ol Local Ex-
haust Systems, Z29.2—1960.

(xxi) Prevention of Sulfur Fires and
Explosions, 212,12—1968,

(xx11) Method of Measurement of
Real-Ear Attenuation of Ear Protec-
tors at Threshold, Z24.22—-1957,

(xxlii) 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, FEvery 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 freety on either side and in back of the machine.
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 hooth. 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 5. ILHR 51.04. :

History: 1-2-56; am.  Register, February, 1971, No. 182, eff, 7-1-71; . and reer, off. 8-1-71
and exp. 1-1-72; cr, eff, 1-1-72, Register, July, 1971, No. 187.

1LHR 55.42 Deors. (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 specifted in
s, ILIHRh51.047, shall open outwardly, and shall not be equipped with
any latch,

History: 1-2-56; am. (2), Register, February, 1971, No. 182, eff. 7-1-71; 1. and reer, (2) eff. 8-
1-71 and exp. 1-1-72; cr. (2) eff. 1-1-72, Register, July, 197}, No. 187,

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 projeetion of light, All
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 U.8, 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 apen in any
manner except by the harness of cords and links as herein deseribed.
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ILHR 55.44 Ventilation of hooths. 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 hooth 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 shutters as described

for projection openings. ) ’

Ifistory: 1-2-56; r, and recr. Register, October, 1967, No. 142, eff. 11-1-67; am. Register, De-
cember, 1975, No. 240, eff. 1-1-76.

ILHR 55,45 Relief outlets. Every booth or room housing projection,
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
%ravity relief outlets shall be equal to one per cent of the room or booth

oor 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 sccupancy, approved masonry flues as specified for
chimneys, 5. ILHR 64.48, 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 Etectric wiring. All lights and electric wiring, also motors,
arc 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 186.

ILHR 55.47 Motion picture machine. Every projection machine shall be
securely fastened fo 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 shali
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 ¢losure when operation of the machine is stopped.

ILHR 55.48 Fire proiection in hooth; 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 Glms and film cement
not exceeding one pint, Smoking is prohibited. Heating equipment in
hooths shall be limited to steam, warm air, hot water or eleetrie convee-
tion heaters with low surface temperature elements, Radiators shall be
gropectidlby % inch mesh screen with the top sloped at least 45° to the

orizontal, :

(2) Films not in process of rewinding, examination or projection shall
be kept in metal eontainers, 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 filn 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-
jeetion booth, and smoking is prohibited.

Note: The weight of a 1804 {oot rell of 35 millimeter film is assumed as & pounds,

ILHR 55.49 Portable booths. (1) Every portable booth used to confine
the fire hazards of 2 motion picture machine shall be of approved design
conforming to the requirements for permanent booths.

(2) Every boeoth used for more than 3 consecutive performances in one
location will be considered a permanent booth,
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