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Chap. 49. Resolve authorizing the department of public utilities
to make an investigation and study relative to the
establishment of a state-wide safety code covering the
installation of gas facilities within buildings.

Resolved, That the department of public utilities is hereby authorized
and directed to make an investigation and study relative to the establish-
ment of a state-wide safety code covering the installation of gas facilities
within buildings, and specifically the advisability of adopting the provisions
of the American Standards Association, Inc., code Z21.30.1954 as approved
by the American Gas Association, Inc. Said department shall report to the
general court the results of its investigation and study, together with drafts
of legislation necessary to carry such recommendations into effect, by filing
the same with the clerk of the senate from time to time but not later than
the fourth Wednesday of January, nineteen hundred and fifty-nine.

Approved April 3, 1958.
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January 28, 1959

To the General Court of Massachusetts:

The Department of Public Utilities, directed by the Legislature
in Chapter 49, Resolves of 1958 to investigate and study the estab-
lishment of a state-wide safety code covering the installation of gas
facilities within buildings and, specifically, the advisability of adopt-
ing the provisions of the American Standards Association, Inc.
Code Z2l. 30, 1954, as approved by the American Gas Association,
Inc., herewith submits the results of its research.

The then chairman of the Commission, David M. Brackman, ap-
pointed the Chief Engineer, Stanley W. Ellis, to establish an investi-
gatory committee and in turn the gas industry of the Common-
wealth was asked to designate members to work in this research
with the Department.

The Committee and their affiliations were as follows:
Leo J. Kennedy, Lowell Gas Company
George P. Langton, Mystic Valley Gas Company
J. L. Underhill, North Attleboro Gas Company
Donald Ballou, Holyoke Gas and Electric Department
M. P. Griffiths, New England Gas and Electric Association
C. M. Tenney, Jr., Brockton Gas Company, Fitchburg Gas and

Electric Company and Springfield Gas Company
E. F. Kennedy, New England Electric System, Gas Division
E. F. Hart, Boston Gas Company
Members of the Engineering Division
The obvious need for a code is indicated primarily by the chronic

accident record on file with the gas utilities, the Department of
Public Utilities and in the status of regulatory codes of the various
cities and towns of Massachusetts, as listed in Appendix A.

As a preliminary step, the Committee reviewed various gas codes
of cities, states and utility companies throughout the country, and
it was their unanimous opinion that with modifications the A.S.A.
Z2l. 30, 1954, Code was preferable to any inspected. The American
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Standard Code has been adopted by some 1100 communities in the
United States and, by mutual agreement, the National Fire Pro-
tection Association and National Board of Fire Underwriters,
Standard 54 is absolutely identical word for word.

The Committee held meetings on September 4, September 26,
October 6, October 20, October 28 and November 4, 1958 reviewing
each section of the code and modifying the phraseology to meet the
need for local regulation. The supervisor of plans and the Board
of Standards of the Department of Public Safety were then asked
for an opinion of the revised code. The Board of Standards out-
lined suggested changes some of which the Committee were pleased
to make. The reasons for denial of other section changes were out-
lined in a letter to the Board of Standards.

Meetings were held at the State House on November 18 and
December 4, to obtain opinions from the various plumbing inspec-
tors, building inspectors, gas inspectors and fire prevention inspec-
tors from various cities and towns. The comments elicited from
this group resulted in additional changes which now appear in the
proposed state code.

Serious objection to paragraph 1. 3 was propounded by repre-
sentatives of the Master Plumbers’ Association and the Joint
Board of the Plumbing Industry of Boston and vicinity in which, in
brief, they advised that state-wide licensing be established for
qualifying gas fitters, that the licensing system be under the State
Board of Plumber Examiners, and finally, that the piping and appli-
ance installation be performed only under the supervision of a
licensed master gas fitter or master plumber. Objection to any
change was forwarded by the United Mine Workers Local 50 in
which they explained that approximately 3000 members of their
organization, trained by formal education programs and qualifying
tests, would be disqualified by such modification. Both these organ-
izations proposed stating their respective views at the public hear-
ing to be held by the Legislative Committee on the adoption of
this code.

The opinion of the Committee is that although there may be
merit in the criticism from the above agencies, this section pri-
marily was worded to maintain a status quo insofar as the rights
of the individual cities and towns are concerned and adoption of
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this code for state-wide regulation of the installation of piping and
appliances in buildings should not be used as an instrument to gain
employment advantage and thus be defeated. The Committee ex-
pressed the opinion that the agencies enumerated in the previous
paragraph should present their position by separate legislation.

Paragraph 5. 33 of the proposed code allows certain flues or vents
to be manufactured of non-combustible, corrosion resistant material,
so-called “pre-fab” flues, which are listed by a nationally recognized
testing agency. Criticism advanced against allowing inclusion of
this material is that their installation would presume over the
authority of some of the local building codes. The Committee be-
lieve that in many installations the advantage in their use should
not be disallowed and they may be installed at the discretion of
the building inspector if his position supersedes other inspectors.

The suggestion was proposed by the committee that in contro-
versies between the installer and the local authority having juris-
diction, over interpretation of the code, that some state depart-
ment be used for technical mediation. If the Legislative Committee
concur with this proposal, an addendum to the code to this effect
should be included following paragraph 6. 8.

In conclusion, the Committee with the approval of the Com-
mission of the Department of Public Utilities stress the urgent need
for this code to be adopted as a minimum standard for the instal-
lation of gas piping and gas appliances in the 220 cities and towns
in the Commonwealth in which gas is distributed.

Respectfully submitted,
FRANCIS X. LANG,

Chairman,
DAVID M. BRACKMAN,

Commissioner
ROY C. PAPALIA,

Commissioner
FRANCIS G. BEGLEY,

Commissioner
JOSEPH F. CLEARY,

Commissioner
TROY T. MURRAY,

Commissioner
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No person, unless in the employ of the gas company or having
permission from the gas company, shall open or make connections
with a gas main.
1. 2. 2 Service Pipe

No person, unless in the employ of the gas company or having
permission from the gas company or the local authority having
jurisdiction, shall repair, alter, open or make connection to the
service pipe, or do any other work on the parts of the gas supply
system up to and including the meter.
1. 2. 3 Gels Meter

No person, unless in the employ of the gas company or having
permission from the gas company, shall disconnect the inlet of the
gas meter, nor move the meter. A gas fitter or plumber may dis-
connect the outlet of a meter from the house piping only when
necessary. He shall re-make the joint at the meter outlet, and
shall leave the meter turned off unless local gas company rules re-
quire or allow deviation from this procedure.

1.2.4 Notify Gas Company of Any Repairs Needed
In case any work done by a gas fitter or plumber discloses the

need for repairs or alterations on any part of the supply system
containing unmeasured gas, the gas company shall be notified
promptly of this fact.
1. 2. 5 Notify Gas Company of Any Leaks

If gas is leaking from any part of the gas supply system contain-
ing unmeasured gas, a gas fitter or plumber not in the employ of

1. 2.1 Gas Mains
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the gas company may make necessary temporary repairs and shall
promptly notify the gas company.
1. 3 Qualified Installing Agency

Installation and replacement of gas piping or gas appliances shall
be performed only by a qualified installing agency. By the term
qualified installing agency is meant any individual, firm, corpo-
ration or company which either in person or through a representa-
tive is engaged in and is responsible for the installation or replace-
ment of gas piping on the outlet side of the gas meter, or the con-
nection or installation of gas appliances within a building, and who
is experienced in such work, familiar with all precautions required,
and who has complied with all the requirements as to qualification,
registration, licensing, etc. of the authority having jurisdiction.
1. 4.1 Turn Gas Off

All gas piping or gas appliance installation shall be performed
with the gas turned off to eliminate hazards from leakage of gas.
1. 4. 2 Notification of Interrupted Service

It shall be the duty of the installing agency when the gas supply
is to be turned off, to notify all affected consumers.
1. 4. 3 Before Turning Gas Off

Before turning off the gas at the meter for the purpose of instal-
lation, repair, replacement or maintenance of piping or appliances,
all burner and pilot valves on the premises supplied with gas
through the meter shall be turned off and the meter test hand
observed for a sufficient length of time to ascertain that there is
no gas passing through the meter. Where there is more than one
meter on the premises, precaution shall be exercised to assure that
the proper meter is turned off.

1. 4. 4 Checking for Gas Leaks
No matches, candles, flame or other sources of ignition shall be

employed to check for gas leakage from meters, piping or appli-
ances. Checking for gas leakage with a soap and water solution is
recommended. (See provisions of 2. 0 and 2. 11.)

1. 4. 5 Use of Lights
Artificial illumination used in connection with a search for gas

leakage shall be restricted to electric hand flashlights (preferably
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of the safety type) or approved safety lamps. In searching for
leaks, electric switches should not be operated. If electric lights
are already turned on, they should not be turned off.
1. 4. 6 Working Alone

An individual shall not work alone in any situation where ac-
cepted working practice dictates that two or more men are neces-
sary to perform the work safely.
1. 4. 7 Handling of Liquid from Drips

Liquid which is removed from a drip in existing gas piping shall
be handled with proper precautions, and shall not be left on the
consumer’s premises.
1. 4. 8 No Smoking

When working on piping which contains or has contained gas,
smoking shall not be permitted.

1. 4. 9 Handling Flammable Liquids
Flammable liquids used by the installer shall be handled with

proper precautions and shall not be left within the premises from
the end of one working day to the beginning of the next.
1. 4.10 Work Interruptions

When interruptions in work occur, the system shall be left in a
safe and satisfactory condition.

Gas Piping Installation

It is recommended that before proceeding with the installation
of a gas piping system, a piping sketch or plan be prepared showing
the proposed location of the piping as well as the size of different
branches. Adequate consideration should be given to future de-
mands and provisions made for added gas service*.

Before any final plans or specifications are completed the gas
company or the authority having jurisdiction should be consulted.

When an additional appliance is to be served through an ex-

2.1 Piping Plan

PART II

* For details and design data see “Reference Manual for Modern Gas Service”
available from the American Gas Association, Inc., 420 Lexington Ave., New
York.
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tension of present piping, capacity of the existing line shall be
verified.

2. 2 Piping Must Provide for Proper Meter Location
A meter location shall be provided for the building or premises

to be served and the location shall be such that the meter con-
nections are easily accessible in order that the meter may be read
or changed. Location, space requirements, dimensions, and type
of installation shall be acceptable to the gas company. (For sug-
gested location of meters within buildings see Appendix A.)

Piping at multiple meter installations shall be plainly marked by
a metal tag or other permanent means installed by the gas fitter
or plumber, designating the part of the building being supplied.

2. 3 Interconnections
Where two or more meters are installed on the same premises

but supply separate consumers, the piping systems shall not be
interconnected on the outlet side of the meters.

2. 4.1 Size of Gas Appliance Piping
Piping shall be of such size and so installed as to provide a supply

of gas sufficient to meet the maximum demand without undue loss
of pressure between the meter and the appliance or appliances.

The size of gas pipe depends upon the following factors:
a. Allowable loss in pressure from meter to appliance.
b. Maximum gas consumption to be provided for.
c. Length of pipe and number of fittings.
d. Specific gravity of the gas.
e. Diversity factor.

2. 4. 2 Pressure Loss
It is recommended that the pressure loss in any piping system

from the gas meter to any appliance at the maximum probable gas
demand not exceed 0.3 inch water column.

2. 4. 3 Gas Consumption
The volume of gas to be provided for (in cubic feet per hour)

shall be determined, whenever possible, directly from the manu-
facturer’s BTU ratings of the appliances which will be installed and
the heating value of the gas to be used. In case the ratings of the
appliances to be installed are not known, Table 1 is given to show
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the approximate consumption of average appliances of certain types
in BTU per hour.

To obtain the cubic feet per hour of gas required, divide the total
BTU input of all appliances by the average BTU heating value per
cubic foot of the gas. The average BTU per cubic foot of the gas
in the area of installation may be obtained from the local gas
company.
2. 4. 4 Capacity of Pipe

Capacities of different sizes and lengths of pipe in cubic feet per
hour with a pressure drop of 0.3 inch of water column for gas of
0.60 specific gravity are shown in Table 2. In using this table, no
allowance for an ordinary number of fittings is necessary.

2. 4. 5 Diversity Factor
The diversity factor is the percentage of the total connected load

in use at any one time and is an important factor in determining
the correct pipe size to be used in multi-family dwellings. It is de-
pendent upon the number and kinds of gas appliances being in-
stalled. Consult the local gas company or the authority having
jurisdiction for the diversity factor to be used.

Approximate Maximum Gas Consumption for Some Common Appliances

Appliance Input BTU/hr. (approx.)

Range, domestic, 4 top burners and 1 oven burner
Range, domestic, 4 top burners and 2 oven burners
Range, domestic, 6 top burners and 2 oven burners
Hot plate or laundry stove, domestic, per burner
Room heater, domestic, radiant type, per single

62.500
82.500

107,500
9,000

2,000radiant
Room heater, domestic, radiant type, per double

4,000radiant
Water heater, automatic instantaneous

{4 gal. per minute
6 gal. per minute
8 gal. per minute

150.000
225.000
300.000

Water heater, domestic, circulating or side arm
Refrigerator

25,000
2,500

For automatic storage water heaters and other appliances the input should
be determined from the manufacturer’s rating.

TABLE 1
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2. 4. 6 Extensions
Extensions to existing piping shall conform to Table 2. Existing

piping shall be converted to the proper size of pipe where necessary.
In no case shall extensions be made to existing pipe which is smaller
than permitted by Table 2.

Capacity of Pipe of Different Diameters and Lengths in Cu. Ft. Per Hr.
with Pressure Drop of 0.3 in. and Specific Gravity of 0.60

IKON PIPE SIZE (IPS) INCHESLength of Pipe
Ft. % % 1%1%1

1220345 75076 17215
850241 5355230 120
70099 199 43543

38
45

173 380 61060 86
545155 34575 77
490141 31090 70
450131 285105 65
420120 120 270
380109 242150
350100 225180
320210 92 205
300190240
285178270

300 170 270
450 140 226

119 192600

To convert the figures given in Table 2, to capacities of another gas of different
specific gravity, multiply the tabular values by the multipliers shown in Table 3.

2. 5.1 Acceptable Piping Material
Gas piping in buildings shall be wrought iron or wrought steel

pipe which shall comply with applicable standards. The connecting
of pipe by welding is permissible.* Threaded pipe fittings (except
stop cocks or valves) shall be malleable iron or wrought steel when
used with wrought iron or wrought steel pipe. Where approved by
the authority having jurisdiction, cast iron fittings in sizes 4 inches
and larger may be used with wrought iron and wrought steel pipe,
and copper or brass pipe in iron pipe sizes assembled with threaded
fittings of the same materials may be used with gases not corrosive
to such materials. *See Page 82 for necessary welder certification.

TABLE 2
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Gas piping and fittings shall be clear and free from cutting burrs
and defects in structure or threading and shall be thoroughly
brushed and scale blown. Galvanized piping shall not be used.scale blown. Galvanized piping shall not be used.

Defects in pipe or fittings shall not be repaired. When defective
pipe or fittings are located in a system the defective pipe or fittings
shall be replaced.replaced,

TABLE 2 (continued)
Capacity of Pipe of Different Diameters and Lengths in Cu. Ft. Per Hr.

with Pressure Drop of 0.3 in. and Specific Gravity of 0.60

E SIZEPIPE (IPS) INCHESIRON ]

3

6500
4700
3900
3450
3000
2700
2450
2300
2090
1950
1780
1680
1580
1490
1230
1030

Length of
Pipe (Ft.) 4 6 82

15 2480 3870013880 79000
55850
45600
39500
35300
32250
29850
27920
25000
22800
21100
19740
18610
17660
14420
12480

970030 1780 27370
45 79001475 23350
60 68001290 19330
75 1120 6000 17310

1000 15800550090
920105 5100 14620
860 136804800120
780 4350150 12240

180 720 4000 11160
660 3700210 10330
620 3490240 9600
580270 3250 9000
545300 85003000
450450 2500 7000
390 2130600 6000

TABLE 3
To Be Used With Table 2 When The Specific GravityMultipliers

of The Gas Is Other Than 0,60

Multiplier Specific Gravity Multiplier
1.00 .775

Specific Gravity
1.31.35
1.23 1.10 .740.40
1.16 1.20 .707.45
1.10 1.30 .680.50
1.04 1.40 .655.55
1.00 1.50 .633.60

.962 1.60 .612.65
.926 1.70 .594.70
.895 1.80 .577.75
.867 1.90 .565.80
.841 2.00 .547.85
.817 2.10 .535.90



[Jan.SENATE —No. 499.16

2. 5. 2 Pipe Coating
When in contact with material exerting a corrosive action,

piping and fittings coated with a corrosion resisting material shall
be used.
2. 5. 3 Use of Old Pipe

Pipe, fittings, valves, etc., removed from any existing installation
shall not be used again until they have been thoroughly cleaned,
inspected and ascertained to be equivalent to new material.
2. 5. 4 Joint Compounds

Joint compounds (pipe dope) shall be applied sparingly and only
to the male threads of the joints. Such compounds shall be resistant
to the action of LP gas-air mixtures.
2. 6.1 Specifications for Pipe Threads

Pipe and fitting threads shall comply with the American Stand-
ard for Pipe Threads, A.S.A. 821-1945*, American Standard taper
pipe threads.
2. 6. 2 Damaged Threads

Pipe with threads which are stripped, chipped, corroded, or
otherwise damaged shall not be used. If a weld opens during the
operating of cutting or threading, that portion of the pipe shall not
be used.
2. 6. 3 Number of Threads

Pipe shall be threaded in accordance with Table 4.

Specifications for Threading Pipe

Iron Pipe Size Approximate Length of Threaded Approximate No. of
Threads to be Cut(Inches) Portion (Inches)

%

%

%

%

%

10
10

1 10
1%
1%

1
1
1

11
11

2 11
2%
3

1%
1%
1%

12
12

4 13

* Available from the American Standards Association, Inc., 70 East 45th Street,
New York 17, New York.

TABLE 4
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2. 7.1 Minimum Size
No pipe smaller than standard V 2 inch iron pipe size shall be

used in any concealed location.

2. 7. 2 Piping in Partitions
Concealed piping should be located in hollow rather than in solid

partitions.

2. 7. 3 Piping in Floors
Piping in solid floors such as concrete shall be laid in channels in

the floor suitably covered to permit access to the piping with a
minimum of damage to the building. Piping in contact with earth
or other material which may corrode the piping, shall be protected
against corrosion in an approved manner. Piping shall not be laid
in cinders.

2. 7. 4 Connections in Original Installations
When installing piping which shall be concealed, unions, running

threads, right and left couplings, bushings, and swing joints made
by combination of fittings shall not be used.

2. 7. 5 Reconnections
When necessary to insert fittings in piping which has been in-

stalled in a concealed location, the piping may be reconnected by
the use of a ground joint union with the nut “center punched” to
prevent loosening by vibration.

2. 8 Installation of Piping
Drips, grading and protection from freezing, as provided for in

this section, shall apply only when other than dry gas is distributed
and climatic conditions make such requirements necessary.

2. 8.1 Building Structure
The building structure shall not be weakened by the installation

of any gas piping. Before any beams or joists are cut or notched,
special permission should be obtained from the authority having
jurisdiction.

2. 8. 2 Piping to be Graded
All piping shall be graded not less than 14 inch in 15 feet to

prevent traps. All horizontal lines shall grade to risers and from
the risers to the meter or to the appliance.
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2. 8. 3 Supporting Pipe
Gas piping shall not be supported by other piping but shall be

supported to maintain proper grade with pipe hooks, metal pipe
straps, bands or hangers suitable for the size of pipe, and of proper
strength and quality at proper intervals so that the piping cannot
be moved accidentally from the installed position.

Spacing of supports in piping installations shall not be greater
than the following:

Yz inch pipe 6 feet
% inch or 1 inch pipe 8 feet

1% inch or larger (horizontal) 10 feet
Li/4 inch or larger (vertical) every floor level

2. 8. 4 Protect Against Freezing
Gaspiping shall be protected against freezing temperatures. When

piping must be exposed to wide ranges or sudden changes in tem-
peratures, special care shall be taken to prevent stoppages.
2. 8. 5 Overhanging Rooms

Where there are overhanging kitchens or other rooms built be-
yond foundation walls, in which gas appliances are installed, care
shall be taken to avoid placing the piping where it will be exposed
to low temperatures (40F or below for manufactured gas) or to
extreme changes of temperatures. In such cases the piping shall
be brought up inside the building proper and run around the sides
of the room, in the most practical manner.
2. 8. 6 Do Not Bend Pipe

Pipe shall not be bent. Fittings shall be used when making turns
in the gas piping.
2. 8. 7 Provide Drips Where Necessary

A drip shall be provided at any point in the line of pipe where
condensate may collect. Where condensation is excessive, a drip
should be provided at the outlet of the meter. This drip should be
so installed as to constitute a trap wherein an accumulation of
condensate will shut off the flow of gas before it will run back into
the meter.
2. 8. 8 Location and Size of Drips

All drips shall be installed only in such locations that they will
be readily accessible to permit cleaning or emptying. A drip shall
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not be located where the condensate is likely to freeze. The size
of any drip used shall be determined by the capacity and exposure
of the piping which drains to it and in accordance with recommen-
dations of the local gas company.
2. 8. 9 Use “Tee”

A tee fitting with the bottom outlet plugged or capped instead
of an ell fitting shall be used at the bottom of any riser to catch
any dirt or other foreign materials. (See Fig. 1.)
2. 8.10 Avoid Clothes Chutes, Etc.

Gas pipe inside any building shall not be run in or through an air
duct, clothes chute, chimney or flue, ventilating duct, dumb waiter
or elevator shaft.

Fig. 1. Suggested Method of Constructing Drips in Gas Piping

DRIP INSTALLED IN HORIZONTAL
LINE AT LOWEST POINT IN SECTION
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2. 8.11 Cap All Outlets
Each outlet, including a valve or cock outlet, shall be securely

closed gas-tight with a threaded iron plug or cap immediately after
installation and shall be left closed until an appliance is connected
thereto. Likewise, when an appliance is removed from an outlet
and the outlet is not to be used again immediately, it shall be
securely closed gas-tight. In no case shall the outlet be closed with
tin caps, wooden plugs, corks, etc.
2. 8.12 Location of Outlets

The unthreaded portion of piping outlets shall extend at least
one inch through finished ceilings and walls, and when extending
through floors shall be not less them 2 inches above them. The out-
let fitting or the pipe shall be securely fastened. Outlets shall
not be placed behind doors. Outlets shall be far enough from floors
and walls to permit the use of a pipe wrench of suitable size without
straining or bending the pipe.
2. 8.13 Prohibited Devices

No device shall be placed inside the gas pipe or fittings that will
reduce the cross-sectional area or otherwise obstruct the free flow
of gas.
2. 8.14 Branch Pipe Connection

All branch outlet pipes shall be taken from the top or sides of
horizontal lines and not from the bottom. Where a branch outlet
is placed on a main supply line before it is known what size of pipe
will be connected to it, the outlet shall be of the same size as the
line which supplies it.
2. 8.15 Piping Between Buildings

Where piping is run from one building to another, it shall be ade-
quately protected against freezing temperatures and shall be graded
toward a suitable drip.

Where manufactured gas is distributed, underground piping shall
be one size larger than that specified by Table 2, but in no case less
than 1-1/4 inch.

Where local conditions require it, underground piping shall be
protected against corrosion by coating or by other suitable means.
2. 8.16 Lines Supplying Gas Pilots for Oil Burners

Lines supplying gas pilots for oil burning appliances shall be ac-
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cessible, not less than y<± inch standard pipe size and shall not be
exposed to extreme temperatures.
2. 9.1 Accessibility of Gas Valves

Main gas shut-off valves controlling several piping systems shall
be placed an adequate distance from each other so they will be
easily accessible for operation and shall be installed so as to be pro-
tected from physical damage. They shall be plainly marked with
a metal tag by the installer so that the piping systems supplied
through them can be readily identified. A shut-off valve shall be
placed at every point where safety, convenience of operation and
maintenance demand.

2. 9. 2 Shut-Off Valves for Multiple House Lines
In multiple tenant buildings supplied through a master meter, or

where meters are not readily accessible from the appliance location,
an individual shut-off valve for each apartment or for each separate
house line shall be provided at a convenient point of general acces-
sibility.
2.10 Test of Piping for Tightness

Before any system of gas piping is finally put in service, it shall
be carefully tested to assure that it is gas tight. Where any part
of the system is to be enclosed or concealed, this test should precede
the work of closing in. To test for tightness the piping may be
filled with city gas, air or inert gas but not with any other gas or
liquid. IN NO CASE SHALL OXYGEN EVER BE USED. The
piping shall stand a pressure of at least 6 inches of mercury meas-
ured with a manometer or slope gage, for a period of not less than
10 minutes without showing any drop in pressure.

2.11.1 Close All Gas Outlets
Before turning gas under pressure into any piping, all openings

from which gas can escape shall be closed.

2.11. 2 Checking for Leakage with Meter
Immediately after turning gas into piping, the system shall be

checked to ascertain that no gas is escaping. This can be done by
carefully watching the test dial of the meter to determine whether
• In no case should a leakage test be made using a gas meter unless immediately

prior to the test it has been determined that the meter is in operating con-
dition.
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gas is passing through the meter. To assist in observing any move-
ment of the test hand, wet a small piece of paper and paste its edge
directly over the centerline of the hand as soon as the gas is turned
on. Allow five minutes for a one-half foot dial and proportionately
longer for a larger dial in checking for gas flow. This observation
should be made with the test hand on the “upstroke.”

2.11. 3 In Case Test Hand Does Not Move
In case careful observation of the test hand for a sufficient length

of time reveals no movement, the pipe shall be purged and a small
gas burner turned on and lighted and the hand of the test dial again
observed (See provisions of 2.12). If this dial hand now moves (as
it should) it will show that the meter is operating properly. If the
test hand does not move or register the flow of gas through the
meter to the small burner, it is certain that the meter is defective
and the gas should be turned off and the gas company notified.
2.11. 4 In Case Meter Test Hand Moves

In case the test hand shows movement, all appliances or outlets
supplied through the meter shall be examined to see if they are
turned off and do not leak. If they are found tight, movement of
the test hand will indicate that there is a leak in the piping system.
The meter valve shall be turned off until the necessary repairs have
been made, after which the test specified in 2.11. 2 shall be re-
peated.

2.12.1 Purge All Gas Lines
After the piping has been checked, all piping receiving gas

through the meter shall be fully purged. A suggested method for
purging the gas line to an appliance is to disconnect the pilot line
at the outlet of the pilot valve. Under no circumstances shall a line
be purged into the combustion chamber of an appliance.
2.12. 2 Light Pilots

After the piping has been sufficiently purged, all appliances shall
be purged and the pilots lighted. The installer shall assure him-
self that all piping and appliances are fully purged before leaving
the premises.
2. 12. 3 Purging Large Lines With Inert Gas
~

Lines of 4 inch iron pipe size or larger shall be purged with car-
bon dioxide, nitrogen or a mixture of the two. For detailed pro-
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cedure consult the local gas company or local authority having
jurisdiction.

Appliance Installation

All gas appliances and accessories installed for domestic or com-
mercial use shall:

a. Be listed by a nationally recognized testing agency*, or
b. Comply with applicable American Standard Approval or

Listing Requirements covering safe operation, substantial
and durable construction and acceptable performance**, or

c. Be acceptable to the authority having jurisdiction.
3.1. 2 Listed Appliances and Accessories

The word “listed” used in connection with appliances and acces-
sories throughout the present text refers to appliances and acces-
sories which are shown in a list published by an approved nationally
recognized testing agency*, qualified and equipped for experimental
testing, and maintaining an adequate periodic inspection of current
production of listed models and whose listing states either that the
appliance or accessory complies with nationally recognized safety
requirements or has been tested and found safe for use in a specified
manner.
3.1. 3 Type of Gas

It shall be determined that the appliance has been designed for
use with the gas to which it will be connected. No attempt shall

3.1.1 Appliances and Accessories to Comply with Standard Re-
quirements

PART 111

* The American Gas Association, Inc., Laboratories and Underwriters’ Labora-
tories, Inc., are such nationally recognized testing agencies.

** Such compliance may be determined by the presence on the appliance or
accessory of a label of a nationally recognized testing agency qualified and
equipped to perform the tests necessary to determine such compliance and
maintaining an adequate periodic inspection of current production models,
and whose label on the appliance or accessory states that it complies with
national safety requirements.

In cases where no applicable standard has been developed for a given class
of appliance or accessory, approval of the authority having jurisdiction
should be obtained before the appliance or accessory is installed.
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be made to convert the appliance from the gas specified on the
rating plate for use with a different gas without consulting the local
gas company or the manufacturer for complete instructions.
3.1. 4 Verification of Pipe Size

When connecting additional appliances to a piping system, the
existing piping shall be checked to determine if it has adequate
capacity (See 2. 4). If inadequate, the existing system shall be en-
larged as required or a separate line of adequate capacity shall be
run from the meter to the appliance.
3.1. 5 Permissible Temperatures on Combustible Materials

All gas appliances and their flue or vent connectors shall be in-
stalled so that continued or intermittent operation will not create a
hazard to persons or property. They shall not, during operation,
raise the temperature of unprotected combustible walls, partitions,
floors, or ceilings more than 90F above normal room temperature
when measured with mercury thermometers or conventional bead
type thermocouples. (When wall and partition temperatures are
measured with disc type thermocouples as specified in American
Standard Approval Requirements for the types of appliances in-
volved, an indicated temperature rise of 120 F will correspond to
the 90F rise measured with thermometers or conventional bead
type thermocouples.)

Minimum clearances between combustible walls and the back and
sides of various conventional types of appliances, and their flue or
vent connectors are specified in Parts TV and V.
3.1. 6 Air for Combustion

Appliances shall be installed in a location in which the facilities
for ventilation permit satisfactory combustion of gas and proper
venting, under normal conditions of use. While all forms of build-
ing construction cannot be covered in detail, this requirement may
usually be met by application of one of the following methods in
ordinary building construction:

a. In buildings of conventional frame, brick, or stone construc-
tion without enclosed appliance rooms, basement storm
windows, or tight stair doors, infiltration is normally ade-
quate to provide air for combustion and draft hood dilu-
tion.
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b, Where appliances are installed in a confined space within a
building having adequate air infiltration, provisions shall
be made for supplying this space with air for combustion
and ventilation. This may be accomplished through use
of two permanent openings freely communicating with in-
terior areas of adequate infiltration in accordance with
Fig. 2, or by compliance with provisions of item “c”. If
necessary, continuous ducts having cross sectional areas
equal to the openings shall be utilized to communicate with
the source of air supply. The minimum dimension of
rectangular air ducts shall be not less than 3 inches.

*Where appliances are installed in a confined space within a
building the building being of unusually tight construc-
tion, air for combustion and ventilation must be obtained
directly from outdoors or from such spaces (crawl or
attic) as freely communicate with the outdoors. Under
these conditions, the openings called for in Fig. 2 shall be
replaced by two openings having a combined area of not
less than one square inch per 1000 BTU per hour of input
rating. One opening shall be near the top of the enclosure
and one near the bottom. These openings shall be of
approximately equal area and shall communicate with the
selected source or sources of adequate air supply by con-
tinuous ducts of the same cross-sectional area as the open-
ings to which they connect. The minimum dimension of
rectangular air ducts shall be not less than 3 inches. Any
duct from the top opening shall be horizontal or pitched
upward.

c.

*Where appliances are installed in unconfined spaces, suchd.
as a full basement, within a building of unusually tight
construction, air for combustion and ventilation must be
obtained from outdoors or from spaces freely communi-
cating with the outdoors. Under these conditions a perma-

* The size of combustion air openings specified in this paragraph shall not
necessarily govern where special engineering assures an adequate supply of
air for combustion, draft hood dilution and ventilation.
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nent opening or openings having a total free area of not
less than 1 square inch per 1000 BTU per hour of input
rating shall be provided. Where ducts are required, they
shall be of the same cross-sectional area as the openings
to which they connect. The minimum dimension of rec-
tangular air ducts shall be not less than 3 inches.

Operation of exhaust fans, kitchen ventilation systems or
fireplaces may create conditions requiring special atten-
tion to avoid unsatisfactory appliance operation.

e,

Fig. Illustration Showing Air Openings Necessary to Supply Air for
Combustion When Appliance is Installed in Confined Space
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3. 1. 7 Venting
Appliances shall be vented in accordance with the provisions of

Part V. Venting of Appliances.

3.1. 8 Flammable Vapors
Gas appliances shall not be installed in any location where

flammable vapors are likely to be present, unless the design, opera-
tion and installation are such as to eliminate the possible ignition
of the flammable vapors.

3.1. 9 Accessibility
Every appliance shall be located so that it will be readily acces-

sible for operation and servicing.

3.1.10 Avoid Strain on Piping
Gas appliances shall be adequately supported and so connected to

the piping as not to exert undue strain on the connections.
3.1.11 Extra Device or Attachment

No device or attachment shall be installed on any appliance which
may in any way impair the combustion of gas.

3.1.12 Combination of Appliances
Any combination of appliances, attachments or devices used to-

gether in any manner shall comply with the standards which apply
to the individual appliances.

3.1.13 Use of Air or Oxygen Under Pressure
Where air or oxygen under pressure is used in connection with

the gas supply, effective means shall be provided to prevent air or
oxygen from passing back into the gas piping. The local gas com-
pany shall be consulted for details.
3.1.14 Venting of Pressure Regulators

Gas appliance pressure regulators requiring access to the atmos-
phere for successful operation shall be equipped with a vent pipe
leading to the outer air or into the combustion chamber adjacent to
a constantly burning pilot, unless constructed or equipped to limit
the escape of gas from the vent opening in the event of diaphragm
failure to not more than 1.0 cubic foot per hour of a 0.6 specific
gravity gas at 7 inches water column pressure. In case of vents
leading to the outer air means shall be employed to prevent water
from entering this pipe and also to prevent stoppage of it by insects
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and foreign matter. In case of vents entering the combustion
chamber, the vent shall be located so that the escaping gas will be
readily ignited from the pilot flame and the heat liberated will not
adversely affect the operation of the thermal element. The termi-
nus of the vent shall be securely held in a fixed position relative to
the pilot flame. For manufactured gas, a flame arrester in the vent
line may also be necessary.
3.1.15 Installation Instructions

The installer shall leave the manufacturer’s installation instruc-
tions in a location on the premises where they are readily available
for reference by the authority having jurisdiction.
3. 2.1 Connecting Non-Portable Appliances

Non-portable appliances such as central heating, water heating
and similar equipment shall be connected to the gas piping with
rigid pipe or by approved semi-rigid tubing not more than 2 feet in
length.
3. 2. 2 Connecting Hot Plates, Clothes Dryers, Room Heaters, Re-

frigerators, Domestic Ranges and Similar Equipment
Hot plates, clothes dryers, room heaters, refrigerators, domestic

gas ranges and similar equipment shall be connected to the gas pip-
ing with rigid pipe, approved semi-rigid tubing or approved appli-
ance connectors of flexible metal tubing and fittings. When a
semi-rigid tubing connector or a connector of flexible metal tubing
and fittings is used, it shall connect to an outlet in the same room
as the appliance. The length of the connector shall not exceed 6
feet. The connector shall be installed so as to be protected against
physical damage.

3. 2. 3 Use of Gas Hose
The connection of an appliance with any type of gas hose is pro-

hibited, except when used with laboratory, shop or ironing equip-
ment that requires mobility during operation. Such connections
shall have the shut-off or stop cock installed at the connection to
the building piping. Where gas hose is used, it shall be of the mini-
mum practical length, but not to exceed 6 feet, and shall not extend
from one room to another nor pass through any walls, partitions,
ceilings or floors. Under no circumstances shall gas hose be con-
cealed from view or used in a concealed location. Only listed gas
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hose shall be used. Listed gas hose shall be used only in accordance
with the terms of its listing. Gas hose shall not be used where it is
likely to be subject to excessive temperatures (above 125F).
3. 3.1 Electrical Connections

All electrical connections between gas appliances and the building
wiring shall conform to the National Electrical Code, A.S.A.CI
1953.* (See P. 82.)

3. 3. 2 Electric Ignition and Control Devices
No devices employing or depending upon an electrical current

shall be used to control or ignite a gas supply if of such a character
that failure of the electrical current could result in the escape of
unbumed gas or in failure to reduce the supply of gas under condi-
tions which would normally result in its reduction unless other
means are provided to prevent the development of dangerous tem-
peratures, pressures or the escape of gas.
3. 3. 3 Electrical Ground

The gas piping shall not be used for an electrical ground nor shall
electric circuits utilize gas piping, casing of controls, panels or other
metal parts in lieu of wiring. This provision shall not apply to low
voltage control and ignition circuits, and to electronic flame detec-
tion device circuits incorporated as part of the appliance.

3. 3. 4 Electrical Circuit
The electrical circuit employed for operating the automatic main

gas-control valve, automatic pilot, room temperature thermostat,
limit control or other electrical devices used with the gas appliance
shall be in accordance with the wiring diagrams supplied with the
appliance.
3. 3. 5 Continuous Power

All gas appliances using electrical controls shall have the con-
trols connected into a permanently live electric circuit, i.e., one that
is not controlled by a light switch. It is recommended that central
heating gas appliances for domestic use be provided with a separate
electrical circuit.
3. 3. 6 Transformers

It is recommended that any separately mounted transformer
necessary for the operation of the gas appliance be mounted on a
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junction box, and a switch with “On” and “Off” markings installed
in the hot wire side of the transformer primary.

3. 3. 7 Wire Size
It is recommended that multiple conductor cable, not lighter than

No. 18 American Wire Gage, having type “T” (formerly type SN)
insulation or equivalent be used on control circuits. Multiple con-
ductor cables should be color coded to assist in correct wiring and
to aid in tracing low voltage circuits.

Installation Requirements For Specific Appliances

4.1.1 Clearance from Combustible Construction (Domestic
Ranges)

Listed domestic gas ranges (except bungalow and dual oven type
combination gas ranges, for which see 4. 2) when installed on com-
bustible floors shall be set on their own bases or legs and shall be
installed with clearances not less than shown in Table 5. In no case
shall the clearances be such as to interfere with the requirements
for combustion air and accessibility. See 3.1. 6 and 3.1. 9.

Listed domestic gas ranges with listed gas room heater sections
shall be installed so that the warm air discharge side shall have a
minimum clearance of 18 inches between it and adjacent com-
bustible construction. A minimum clearance of 36 inches shall be
provided between the top of the heater section and the bottoms of
cabinets. The minimum clearance between the back of the heater
section and combustible construction shall be in accordance with
Table 7, “Minimum Clearances for Listed Gas-Fired Room
Heaters.”

Unlisted domestic gas ranges shall be installed with at least a 6
inch clearance from back and sides. Combustible floors under un-
listed appliances shall be protected in an approved manner*.

PART IV

* See next page
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Minimum Clearances for Listed Domestic Gas Ranges

Distance from Combustible Construction
InchesSpacing of

Top Burner
Opening

From Side
of Range

Wall Not Wall
Extending ExtendiExtending Body Projecting

Above Above of Flue
Cooking Cooking Range Box

Top Top
6

Less than 5 in.
5 in. or more
Less than 5 in.
5 in. or more

%

%

Flush
Flush Flush

ApprovalApproved as insulated models in accordance with American Standard
Requirements for Domestic Gas Ranges Z21.1.

4.1. 2 Vertical Clearance Above Cooking Top
Domestic gas ranges shall have a vertical clearance above the

cooking top of not less than 36 inches to combustible construction.
When the underside of such combustible construction is protected
with asbestos millboard at least % inch thick covered with sheet
metal of not less than No. 28 U. S. Gage the distance shall be not
less than 24 inches. The protection shall extend 9 inches beyond
the sides of the range.

4.1. 3 Install Level
All gas ranges shall be installed so that the cooking top and oven

racks are level.

4. 2 Bungalow (utility) type Domestic and Dual Oven Type Com-
bination Gas Range (See Parts 111, V and VI.)

Bungalow (utility) type domestic gas ranges** or dual oven type
combination gas ranges** shall be spaced from combustible con-

TABLE 5

* For details of protection see Building Code Standards of the National Board
of Fire Underwriters for the Installation of Heat Producing Appliances,
obtainable from the National Board of Fire Underwriters, 85 John Street, New
York 38, N. Y.

** See definition under “Bungalow (Utility) Type Domestic Gas Range and
Dual Oven Type Combination Gas Range” in Part VII.

A. Uninsulated
(Insulated*

B. (Insulated

C. (Flush to Wall
(Flush to Wail
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struction and otherwise installed in accordance with the standards
applying to the supplementary fuel section of the range.
4. 3.1 Prohibited Installations

Water heaters shall not be installed in bathrooms, bedrooms, or
any occupied rooms normally kept closed.
4. 3. 2 Location

Water heaters shall be located as close as practicable to the flue
or vent. They should be so located as to provide short runs of pip-
ing to fixtures.
4. 3.3 Clearance

Listed gas-fired water heaters shall be positioned in relation to
combustible construction with a minimum clearance in accordance
with Table 6. In no case shall the clearances be such as to interfere
with the requirements for combustion air, draft hood clearance and
relief, and accessibility for servicing. See 3.1. 6 and 3.1. 9.

Unlisted water heaters shall be installed with a clearance of 12
inches on all sides and rear. Combustible floors under unlisted
water heaters shall be protected in an approved manner*.
4. 3. 4 Connections

Water heaters shall be connected in a manner to permit observa-
tion, maintenance and servicing.

TABLE 6
Minimum Clearances for Listed Gas-Fired Water Heaters

Distance from Combustible Construction
InchesType of

Heater**
Nearest Part of Jacket Fiat Side

Type A
Type B
Type C

6
2

Flush

** Type A Miscellaneous (including circulating tank, instantaneous, unin-
sulated underfired).

Type B Underfired, insulated automatic storage heaters.
Type C Type B units with one or more flat sides and tested for installation

flush to wall.

* For details of protection see Building Code Standards of the National Board
of Fire Underwriters for the Installation of Heat Producing Appliances, ob-
tainable from the National Board of Fire Underwriters, 85 John Street, New
York 38, New York.
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4. 3. 5 Closed Systems
No water heater shall be installed in a closed system of water

piping unless an approved water pressure relief valve is provided.
4. 3. 6 Temperature, Pressure and Vacuum Relief Valves

The installation and adjustment of temperature, pressure, and
vacuum relief valves or combinations thereof, and automatic gas
shut-off valves shall be in accordance with the requirements of the
authority having jurisdiction, or, with the manufacturer’s instruc-
tions accompanying such devices.
4.3.7 Automatic (instantaneous or storage) types, Independent

Gas Piping
The gas line shall be a separate line direct from the meter to the

appliance, unless the existing gas line is of ample capacity. Any
contemplated use of existing gas piping shall be verified. See 2.4.
4. 3. 8 Automatic Instantaneous Type, Cold Water Supply

The water supply to any automatic instantaneous water heater
shall be such as to provide sufficient pressure to properly operate
the water valve, when drawing hot water from a faucet on the top
floor.

4. 3. 9 Circulating or Tank Types, Connection to Boiler or Tank
The method of connecting the circulating water heater to the

tank shall assure proper circulation of water through the heater,
and permit a safe and useful temperature of water to be drawn from
the tank. See Fig. 3 (page 34).

4. 3.10 Size of Water Circulating Pipe
The size of the water circulating piping, in general, shall conform

with the size of the water connections of the heater.

4. 3.11 Sediment Drain
A suitable water valve or cock, through which sediment may be

drawn off or the tank emptied, shall be installed at the bottom of
the tank.

4. 3.12 Anti-Siphoning Devices
Means acceptable to the authority having jurisdiction shall be

provided to prevent siphoning in any boiler or tank to which any
circulating water heater is attached. A cold water tube with a hole



SENATE —No. 499. [Jan.34

near the top is commonly accepted for this purpose. See Fig. 3.

4. 4.1 Room or Space Heaters (See Parts 111, V and VI.).
Installations in Sleeping Quarters.

Where approved by the authority having jurisdiction, room heat

Fig. 3. Suggested Location for Anti-Siphon Opening in Cold Water Inlet

GAS INLET
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ers installed in sleeping quarters for use of transients, as in hotels,
motels and auto courts, shall be of the vented type and shall be con-
nected to an effective flue or vent and equipped with an automatic
pilot. Where approved by the authority having jurisdiction, room
heaters installed in all sleeping quarters or rooms generally kept
closed shall be of the vented type connected to an effective flue or
vent and equipped with an automatic pilot.
4. 4. 2 Installations in Institutions

Room heaters installed at any location in institutions such as
Homes for the Aged, Sanitariums, Convalescent Homes, Orphan-
ages, etc., shall be of the vented type and shall be connected to an
effective flue or vent and equipped with an automatic pilot.
4. 4. 3 Clearance

A room or space heater shall be placed so as not to cause a hazard
to walls, floors, curtains, furniture, doors when open, etc., and to
the free movement of persons within the room. Appliances de-
signed and marked “For use in incombustible fire-resistive fireplace
only,” shall not be installed elsewhere. Listed room or space heat-
ers shall be installed with clearances not less than specified in Table
7 except that appliances listed for installation at lesser clearances
may be installed in accordance with their listings. In no case shall
the clearances be such as to interfere with the requirements of
combustion air and accessibility. See 3.1.6 and 3.1.9.

Unlisted room or space heaters shall be installed with clearances
from combustible construction not less than the following;
Circulating Type. Room heaters having an outer jacket surround-
ing the combustion chamber, arranged with openings at top and
bottom so that air circulates between the inner and outer jacket
and without openings in the outer jacket to permit direct radiation
shall have clearance at sides and rear of not less than 12 inches.
Radiating Type. Room heaters other than those described above
as of circulating type shall have clearances at sides and rear of not
less than 18 inches; except that heaters which make use of metal,
asbestos or ceramic material to direct radiation to the front of the
appliance shall have a clearance of 36 inches in front, and if con-
structed with a double back of metal or ceramic may be installed
with a clearance of 18 inches at sides and 12 inches at rear. Com-
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bustible floors under unlisted room or space heaters shall be pro-
tected in an approved manner*.

TABLE 7
Minimum Clearance for Listed Gas-Fired Room Heaters

Distance from Combustible Construction
Inches

Jacket, Sides Projecting Flue Box or
and Rear Draft Hood

6 2
6 2

Flush
6 2

Type

Warm Air Circulators
Radiant Heaters
Wall Heaters
Gas Steam and Hot Water Radiators

4. 4. 4 Wall Type Room Heaters
Wall type room or space heaters shall not be installed in walls of

combustible construction unless approved for such installation.
4. 4. 5 Connection

The provisions of 3.2, Appliance Connections to Building Piping,
shall be observed.

4. 5.1 Central Heating Boilers and Furnaces (See Parts HI, V and
VI.) Independent Gas Piping

The gas line shall be a separate line direct from the meter to the
boiler or furnace, unless the existing gas line is of ample capacity.
Any contemplated use of existing gas piping shall be verified. See
2. 4.
4. 5. 2 Manual Main Shut-Off Valves

Where a complete shut-off type automatic pilot system is not
utilized, a manual main shut-off valve shall be provided ahead of
all controls except the manual pilot gas valve.

Where a complete shut-off type automatic pilot system is utilized,
a manual main shut-off valve shall be provided ahead of all controls.
A suitable manual valve shall be provided for shutting off the main
burner gas independently of the pilot gas.

* For details of protection see Building Code Standards of the National Board
of Fire Underwriters for the Installation of Heat Producing Appliances, ob-
tainable from the National Board of Fire Underwriters, 85 John Street, New
York 38, New York.
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A union connection shall be provided downstream from the man-
ual main shut-off valve to permit removal of the controls.

4. 5. 3 Clearances
Listed central heating boilers and furnaces shall be installed with

clearances not less than specified in Table 8, except that appliances
listed for installation at lesser clearances may be installed in accord-
ance with their listing. In no case shall the clearance be such as
to interfere with the requirements for combustion air, draft hood
clearance and relief, and accessibility for servicing. See 3.1. 6 and
4. 5. 5.

Unlisted central heating boilers and furnaces shall be installed
with clearances from combustible construction of not less than 18
inches above the appliance and at sides, front and rear, and 9 inches
from projecting flue box or draft hood, except that the clearance
above and at the sides and rear may be 6 inches for appliances of
the following types:

a. Mechanical warm air furnaces which are automatically fired
and equipped with a fan to circulate the air and with ap-
proved automatic temperature limit controls that cannot
be set higher than 250 F.

b. Steam boilers operating at not over 15 pounds gage pressure
and hot water boilers operating at not in excess of 250 F,
of the waterwall type or having a jacket or lining of
masonry or other satisfactory insulating material.

TABLE 8
Minimum Clearances for Listed Central Heating Boilers and Furnaces

Distance from Combustible Construction Inches

Type of Jacket Sides Projecting Flue Box or
Aopiiance Above and Rear Front Draft Hood

Boilers 6 6 18 6
Furnaces 18* 6 18 6
* A vertical clearance of 6 inches may be used with warm air furnaces equipped
with mechanical means to circulate the air and with an approved temperature
limit control that cannot be set higher than 250 F.

4. 5. 4 Erection and Mounting
A central heating boiler or furnace shall be erected in accord-

ance with the manufacturer’s instructions and shall be installed on
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a fii’m, level, fireproof foundation unless listed for installation on
a combustible floor, or the floor is protected in an approved
manner.*

4. 5. 5 Accessibility
The installation of central heating boilers and furnaces shall be

such as to make them accessible for cleaning of heating surfaces,
removal of burners, replacement of sections, motors, controls,
filters, draft hoods and other working parts, and for adjustment
and lubrication of parts requiring such attention.
4. 5. 6 Connection of Flow and Return Pipes

The method of connecting the flow and return pipes on steam
and hot water boilers shall facilitate a rapid circulation of steam
or water. For common piping systems reference may be made to
the American Society of Heating and Ventilating Engineers’ Heat-
ing, Ventilating Air Conditioning Guide** and to The Institute of
Boiler and Radiator Manufacturers’ (IBR) Guides.***

4. 5. 7 Feed Water and Drain Connections
A steam or hot water boiler shall be provided with a direct con-

nection to a water supply through an individual control valve. A
drain valve, by means of which the boiler may be flushed or drained,
also shall be provided.
4. 5. 8 Temperature or Pressure Relief Devices

Steam and hot water boilers shall be provided with approved
automatic devices to shut down the burners in the event of undue
pressure or low water in a steam boiler or overheating in a hot
water boiler.

4. 5. 9 Plenum Chambers and Air Ducts
A plenum chamber when not a part of a furnace shall be con-

structed in accordance with the manufacturer’s instructions. The
method of connecting supply and return ducts shall facilitate proper

* For details of protection see Building Code Standards of the National Board
of Fire Underwriters for the Installation of Heat Producing Appliances,
obtainable from the National Board of Fire Underwriters, 85 John Street,
New York 38, New York.

** Copies may be obtained from the American Society of Heating and Venti-
lating Engineers, 51 Madison Avenue, New York 10, New York.

** Copies may be obtained from the Institute of Boiler and Radiator Manu-
facturers, 60 East 42nd Street, New York 17, New York.
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circulation of air. Reference may be made to the Standards for the
Installation of Air Conditioning, Warm Air Heating, Air Cooling
and Ventilating Systems, NFPA-NBFU Pamphlet No. 90*, and to
the Design and Installation Manuals of the National Warm Air
Heating and Air Conditioning Association.**

Where the furnace is installed within a confined space, the air
circulated by the furnace shall be handled by ducts which are sealed
to the furnace casing and are entirely separate from the means
provided for supplying combustion and ventilationair. (See Fig. 2.)
(Page 28)
4. 6. 1 Recessed Heaters*** (See Parts 111, V and VI.). Installation

Listed recessed heaters may be installed in combustible construc-
tion. Unlisted recessed heaters shall not be installed in combustible
construction. Because of the necessity for closely correlating the
installation of recessed heaters with the building construction, the
authority having jurisdiction shall be consulted for the proper in-
stallation methods to be followed. Recessed heaters should be in-
stalled in accordance with the manufacturer’s instructions.
4. 6. 2 Location

Recessed heaters shall be located so as not to cause a hazard to
walls, floors, curtains, furniture, doors, etc. Recessed heaters in-
stalled between bathrooms and adjoining rooms shall not circulate
air from bathrooms to other parts of the building.
4. 6. 3 Manual Main Shut-Off Valve

A manual main shut-off valve shall be installed ahead of all con-
trols including the pilot gas valve.
4. 6. 4 Accessibility

The installation of recessed heaters shall be such as to make them
accessible for cleaning of heating surfaces, removal of burners, re-
placement of sections, motors, controls, filters, and other working
parts, and for adjustment and lubrication of parts requiring such
attention. Panels, grilles and access doors which must be removed
for normal servicing operations shall not be attached to the build-
ing construction.

* National Fire Protection Association, 60 Batterymarch Street, Boston 10,
Mass. (National Fire Codes, Volume III), or the National Board of Fire
Underwriters, 85 John Street, New York 38, New York (No. 90).
and *•* see following page.
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4. 6. 5 Combustion and Circulating Air
Adequate combustion and circulating air shall be provided. See

3.1. 6.
4. 7.1 Floor Furnaces (See Parts 111, V and VI.). Installation

Listed floor furnaces may be installed in combustible floors. Un-
listed floor furnaces shall not be installed in combustible floors

4. 7. 2 Manual Main Shut-Off Valve
A separate manual main shut-off valve shall be provided ahead

of all controls and a union connection shall be provided downstream
from this valve to permit removal of the controls or the floor fur-
nace.

4. 7. 3 Combustion Air
Fixed ventilation by means of a duct or grille arranged to supply

air from a permanently ventilated attic or underfloor space, shall
be provided to any confined space which encloses the floor furnace.
The duct or grille shall be screened and have a free area at least
twice the free area of the vent collar of the floor furnace or one
square inch per 1000 BTU per hour of gas input, whichever is the
greater, and shall be installed in such a manner as to assure proper
combustion.
4. 7. 4 Placement

a. No floor furnace shall be installed in the floor of any aisle
or passageway of any auditorium, public hall, or place of
assembly, or any means of ingress to or egress from any
such room or space.

b. Walls and Corners. With the exception of wall-register
models, a floor furnace shall not be placed closer than 6
inches to the nearest wall, and wall-register models shall
not be placed closer than 6 inches to a corner.

c. Draperies. The furnace shall be so placed that a door,
drapery or similar object cannot be nearer than 12 inches
to any portion of the register of the furnace.

4. 7. 5 Bracing
The floor around the furnace shall be braced and headed with a

(see preceding page) National Warm Air Heating and Air Conditioning
Association, 145 Public Square, Cleveland 14, Ohio.

* See definition under “Vented Recessed Heater” in Part VII.
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framework of material not lighter than the joists.
4. 7. 6 Support

Means shall be provided to support the furnace when the floor
grille is removed.
4. 7. 7 Clearance

The lowest portion of the floor furnace shall have at least a 6
inch clearance from the general ground level, except that where
the lower 6 inch portion of the floor furnace is sealed by the manu-
facturer to prevent entrance of water, the clearance may be re-
duced to not less than 2 inches. When these clearances are not
present, the ground below and to the sides shall be excavated to
form a “basin-like” pit under the furnace so that the required
clearance is provided beneath the lowest portion of the furnace. A
12 inch clearance shall be provided on all sides except the control
side, which shall have an 18 inch clearance.
4. 7. 8 Access

Provision shall be made for access to the floor furnace by means
of an opening in the foundation wall of at least 18 by 24 inches or
through a trap door of at least 24 by 24 inches, located at some
convenient point, and a clear and unobstructed passageway to the
floor furnace of at least 18 inches high by 24 inches wide. The
local gas company should be consulted with reference to the access
facilities for servicing where it provides service.
4. 7. 9 Seepage Pan

Whenever the excavation exceeds 12 inches or water seepage is
likely, a watertight copper pan, concrete pit, or other suitable ma-
terial shall be used. A copper pan shall be made of not less than
16-ounce-per-square-foot sheet copper. The pan shall be anchored
in place, so as to prevent floating, and the walls shall extend at least
4 inches above the ground level, with at least 6 inches clearance on
all sides except the control side, which shall have at least 18 inches
clearance. When the equipment is sealed by the manufacturer to
meet this condition, the pan or pit may be omitted if not required
for maintaining a dry condition for service access.

4. 7.10 Wind Protection
Floor furnaces shall be protected, where necessary, against severe

wind conditions.
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4. 7.11 Upper Floor Installations
Listed gas floor furnaces may be installed in an upper floor pro-

vided the furnace assembly projects below into a utility room,
closet, garage, or similar non-habitable space. In such installations,
the floor furnace shall be enclosed completely (entirely separated
from the non-habitable space) with means for air intake to meet
the provisions of 4. 7. 3, with access facilities for servicing on the
control side, with minimum furnace clearances of 6 inches to all
sides and bottom, and with the enclosure constructed of Portland
cement plaster on metal lath or material of equal fire resistance.
4. 8.1 Duct Furnaces (See Parts 111, V and VI.) Clearance

Listed gas-fired duct furnaces shall be installed with clearances
of at least 6 inches between adjacent walls, ceilings and floors of
combustible construction and the appliance projecting flue box or
draft hood, except that duct furnaces listed for installation at lesser
clearance may be installed in accordance with their listings. In no
case shall the clearance be such as to interfere with the require-
ments for combustion air and accessibility. See 3.1. 6 and 4. 8. 3.

Unlisted duct furnaces shall be installed with clearances to com-
bustible construction in accordance with the requirements for
central heating furnaces and boilers, section 4. 5. 3. Combustible
floors under unlisted duct furnaces shall be protected in an approved
manner. *

4. 8. 2 Erection of Appliance
A duct furnace shall be erected and firmly supported in accord-

ance with the manufacturer’s instructions.

4. 8. 3 Accessibility
The installation of duct furnaces shall be such as to make them

accessible for cleaning the heating surfaces, removal of burners, re-
placement of sections, controls, draft hoods and other working
parts, and for adjustment of parts requiring such attention.
4. 8. 4 Access Panels

The ducts connected to or enclosing duct furnaces shall have re-

* For details of protection see Building Code Standards of the National Board
of Fire Underwriters for the Installation of Heat Producing Appliances, ob-
tainable from the National Board of Fire Underwriters, 85 John Street, New
York 38, N. Y.
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movable access panels on both upstream and downstream sides of
the furnace.
4. 8. 5 Location of Draft Hood and Controls

The controls and draft hoods for duct furnaces shall be located
outside the ducts. The draft hood shall be located in the same en-
closure from which combustion air is taken.

4. 8. 6 Circulating Air
Circulating air shall not be taken from the same enclosure in

which the furnace is located.

4. 8. 7 Duct Furnaces Used With Refrigeration Systems
Duct furnaces when used in conjunction with a refrigeration

system shall not be located downstream from the evaporator coil.

4. 9 Conversion Burners (See Parts 111, V and VI.)
Installation of conversion burners shall conform to American

Standard Requirements for Installation of Domestic Gas Conver-
sion Burners, Z21.8-1948**
4.10 Conversion Burners for Domestic Ranges (See Parts 111, V

and VI.)
Installation of conversion burners in ranges originally designed

to utilize solid or liquid fuels shall conform to American Standard
Requirements for Installation of Gas Conversion Burners in Do-
mestic Ranges, Z21.38-1953.*
4.11.1 Support (Gas-Fired Unit Heaters (See Parts 111, V and VI.)

Suspended type gas-fired unit heaters shall be safely and ade-
quately supported with due consideration given to their weight and
vibration characteristics.
4.11. 2 Clearances

Listed gas-fired unit heaters shall be installed with clearances
from combustible construction of not less than 6 inches above the
appliance and from projecting flue box or draft hood and not less
than 18 inches at the sides and bottoms, except that heaters listed

* Available from the American Standards Association, Inc., 70 East 45th
Street, New York 17, N. Y., or from the American Gas Association, Inc., 420
Lexington Ave., New York 17, N. Y.

** Available from the Amer. Standards Ass’n, 70 E. 45th St., N. Y. or American
Gas Association, Inc., 420 Lexington Avenue, New York 17, N. Y.
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for installation with lesser clearances may be installed in accord-
ance with their listings. Additional clearances required for servic-
ing shall be in accordance with the manufacturer’s recommenda-
tions contained in the Installation Instructions.

Unlisted unit heaters shall not be permitted except in commercial
or industrial installations without approval by the authority having
jurisdiction.
4.11. 3 Do Not Create Negative Pressure

The location of any unit heater or the duct work attached thereto
shall be such that a negative pressure will not be created in the
room in which the unit heater is located.

4.11. 4 Ductwork
A unit heater shall not be attached to a warm air duct system

unless listed and marked for such installation. (See Part VII, Defini-
tions: Unit Heater.)

4.11. 5 Garage Installation
Unit heaters installed in garages for more than 3 motor vehicles

or in airplane hangars shall be of a type listed for such use and be
installed at least 8 feet above the floor.

4.12.1 Clothes Dryers (See Parts 111, V and VI.) Clearance
Listed clothes dryers shall be installed with minimum clearance

of 6 inches from adjacent combustible construction except that
clothes dryers listed for installation at lesser clearances may be in-
stalled in accordance with their listing. Moisture exhaust ducts
shall be installed with clearances for high temperature duct systems
in accordance with the Standards for the Installation of Air Con-
ditioning, Warm Air Heating, Air Cooling and Ventilating Systems,
NFPA-NBFU Pamphlet No. 90. **A minimum clearance of 18
inches shall be provided between the lower surface of any com-
bustible material located above the dryer and the top of any other
vent outlet not protected by a 250 F or lower limit control.

Unlisted clothes dryers shall be installed with clearances to com-
bustible construction of not less than 18 inches. Combustible floors

** National Fire Protection Association, 60 Batterymarch Street, Boston 10,
Mass, or National Board of Fire Underwriters, 85 John Street, New York 38,
N. Y.
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I

under unlisted clothes dryers shall be protected in an approved
manner.**
4.12. 2 Public Use

Gas-fired clothes dryers installed for multiple family use shall be
equipped with approved automatic pilots.

a. Listed gas-fired incinerators shall be installed as close as
practicable to a chimney and with at least 12 inches clear-
ance between sides and combustible construction, except
that incinerators listed for installation at lesser clearances
may be installed in accordance with their listing, except
that the clearance to combustible construction shall be not
less than 3 inches. The clearance above a charging door
shall be not less than 48 inches. The clearance shall be
such as not to interfere with the requirements for com-
bustion air and accessibility. See 3.1. 6 and 3.1. 9. Listed
incinerators of the wall type shall be installed on a non-
combustible wall communicating directly with a chimney
flue.

b. Unlisted incinerators shall be installed with clearances to
combustible construction of not less than 36 inches at the
sides and top and not less than 48 inches at the front, but
in no case shall the clearance above a charging door be
less than 48 inches.

4.13. 2 Mounting
a. Listed gas-fired incinerators specifically listed for installa-

tion on combustible floors may be so installed.
b. Unlisted gas-fired incinerators, except as provided in (c) be-

low, shall be mounted on the floor or on floors of fire re-
sistive construction with non-combustible flooring or sur-
face finish and with no combustible material against the
underside thereof. Such construction shall extend not less
than 12 inches beyond the incinerator base on all sides

4.13.1 Gas-Fired Incinerators (See Parts 111, V and VI.)
Clearances

»«For details of protection see Building Code Standards of the National Board
of Fire Underwriters for the Installation of Heat Producing Appliances,
obtainable from the National Board of Fire Underwriters, 85 John Street,
New York 38, New York.
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except at the front or side where ashes are removed where
it shall extend not less than 18 inches beyond the incin-
erator.

c. Unlisted gas-fired incinerators which are set on legs which
provide not less than 4 inches open space under the base
of the incinerator may be mounted on floors other than as
specified in paragraph (b) above, provided the incinerator
is so arranged that flame or hot gases do not come in con-
tact with its base, and further provided the floor under
the incinerator is protected with hollow masonry not less
than 4 inches thickness, covered with sheet metal of not
less than 24 U. G. gage. Such masonry course shall be
laid with ends unsealed and joints matched in such a way
as to provide a free circulation of air from side to side
through the masonry. The floor for 18 inches beyond the
front of the incinerator or side where ashes are removed
and 12 inches beyond all other sides of the incinerator
shall be protected with not less than *4 inch asbestos mill-
board covered with sheet metal of not less than 24 U. S.
gage or with protection equivalent thereto.

4.13. 3 Smoke Pipe Connection
No draft hood shall be connected into the smoke pipe of an in-

cinerator. Where conditions permit, it is preferable to have the
smoke pipe connected to a separate chimney flue. See 5. 5. 7.
4.13. 4 Smoke Pipe Clearance

Smoke pipes shall have at least 18 inches clearance from com-
bustible construction and shall not pass through combustible con-
struction unless guai’ded at the point of passage as specified in
5. 4. 8.
4.13. 5 Smoke Pipe Material

The smoke pipe from an incinerator to a Type A flue or vent
shall be galvanized steel of a thickness at least No. 24 U. S. Stand-
ard gage or of material having equivalent or superior heat and cor-
rosion resistant properties and the joints shall be secured by sheet
metal screws.

4.14 Gas Refrigerators (See Parts 111, V and VI.)
Gas refrigerators shall be provided with adequate clearances for
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ventilation at the top and back. They shall be installed in accord-
ance with the manufacturer’s instructions, but at least two inches
shall be provided between the back of the refrigerator and the wall
and at least 12 inch clearance above the top.
4.15 Hot Plates and Laundry Stoves (See Parts 111, V and VI.)

Listed domestic hot plates and laundry stoves when installed on
combustible surfaces shall be set on their own legs or bases. They
shall be installed with minimum horizontal clearances of 6 inches
from combustible construction.

Unlisted domestic hot plates and laundry stoves shall be installed
with horizontal clearances to combustible construction of not less
than 12 inches. Combustible surfaces under unlisted domestic hot
plates and laundry stoves shall be protected in an approved
manner.*

The vertical distance between tops of all domestic hot plates and
laundry stoves and combustible construction shall be at least 36
inches.

4.16.1 Hotel and Restaurant Ranges, Deep Fat Fryers and Unit
Broilers (See Parts 111, V and VI.) Mounting on Combustible
Floors

Listed hotel and restaurant ranges, deep fat fryers and unit broil-
ers, when set on their own bases or legs, may be installed on unpro-
tected combustible floors unless marked “For use only in fireproof
locations.”

Hotel and restaurant ranges, deep fat fryers, and unit broilers,
which are not listed for mounting on a combustible floor shall be
mounted on fire resistive floors or be mounted in accordance with
one of the following paragraphs, or in some manner substantially
equivalent thereto that is acceptable to the authority having juris-
diction.

a. Where the appliance is set on legs which provide not less
than 18 inches open space under the base of the appliance,
or where it has no burners and no portion of any oven or
broiler within 18 inches of the floor, it may be mounted
on a combustible floor without special floor protection,

* For reference see ** page 45.
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provided there is at least one sheet metal baffle between
the burner and the floor.

b. Where the appliance is set on legs which provide not less
than 8 inches open space under the base of the appliance,
it may be mounted on combustible floors, provided the
floor under the appliance is protected with not less than %

inch asbestos millboard covered with sheet metal of not
less than 24 U. S. Standard gage. The above specified
floor protection shall extend not less than 6 inches beyond
the appliance on all sides.

c. Where the appliance is set on legs which provide not less
than 4 inches under the base of the appliance, it may be
mounted on combustible floors, provided the floor under
the appliance is protected with hollow masonry not less
than 4 inches in thickness covered with sheet metal of not
less than 24 U. S. Standard gage. Such masonry courses
shall be laid with ends unsealed and joints matched in
such a way as to provide for free circulation of air through
the masonry. The hollow masonry shall be kept in place
by a holding strip fastened to the floor on all four sides.
The ends of hollow masonry shall be not less than 3 inches
from any wall or obstruction.

d. Where the appliance does not have legs at least 4 inches
high, it may be mounted on combustible floors, provided
the floor under the appliance is protected by two courses
of 4 inch hollow clay tile or equivalent with courses laid
at right angles and with ends unsealed and joints matched
in such a way as to provide for free circulation of air
through such masonry courses and covered with steel plate
not less than 3/16 inch in thickness. The tile shall be
kept in place by a holding strip fastened to the floor on
all four sides. The ends of the tile shall be not less than
3 inches from any wall or obstruction.

4.16. 2 Clearance for Listed Appliances
Listed hotel and restaurant ranges, deep fat fryers and unit broil-

ers shall be installed at least 6 inches from combustible construc-
tion except that at least a 2 inch clearance shall be maintained be-
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tween the flue box or draft hood and combustible construction.
Appliances designed and marked “For use only in fireproof loca-
tions” shall not be installed elsewhere.
4.16. 3 Clearance for Unlisted Appliances

Unlisted hotel and restaurant ranges, deep fat fryers and unit
broilers shall be placed not closer than 18 inches to any combustible
construction, unless such combustible construction is protected by
sheet metal of not less than 26 U. S. Standard gage. This sheet
metal shall be fastened to the combustible construction by thimbles,
spaced at not less than 2 foot vertical and horizontal intervals, and
provide iy2 inch clearance between the sheet and combustible con-
struction. In such cases, the clearance between the sheet and the
appliance shall be not less than \y2 inches. Where sheet metal
protection is used, the protection shall extend at least 12 inches be-
yond the back, side, top or any other part of the appliance and the
space between the sheet metal and combustible construction shall be
open on both sides or top and bottom to permit circulation of air.

4.16. 4 Combustible Construction Adjacent to Cooking Top
Any portion of combustible construction adjacent to a cooking

top section of a hotel or restaurant range, even though certified for
close-to-wall installation, which is not shielded from the wall by a
high shelf, warming closet, etc., shall be protected as specified in
4.16. 3 for a distance of at least 2 feet above the surface of the
cooking top.
4.16. 5 Install Level

All hotel and restaurant ranges, deep fat fryers and unit broilers
shall be installed level on a firm foundation.

4.16. 6 Ventilation
Adequate means shall be provided to properly ventilate the space

in which hotel and restaurant equipment is installed to permit
proper combustion of the gas. When exhaust fans are used for
ventilation, special precautions may be required to avoid interfer-
ence with the operation of the equipment.

4.17.1 Gas Counter Appliances (See Parts 111, V and VI.) Vertical
Clearance

A vertical distance of not less than 48 inches shall be provided
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*

between the top of all commercial hot plates and griddles and com-
bustible construction.
4.17. 2 Listed Appliances

Listed gas counter appliances such as commercial hot plates and
griddles, food and dish warmers, coffee brewers and urns, waffle
bakers and hot water immersion sterilizers, when installed on com-
bustible surfaces shall be set on their own bases or legs, and shall
be installed with a minimum horizontal clearance of 6 inches from
combustible construction.
4.17. 3 Unlisted Appliances

Unlisted commercial hot plates and griddles shall be installed
with a horizontal clearance from combustible construction of not
less than 18 inches. Unlisted gas counter appliances such as coffee
brewers and urns, waffle bakers and hot water immersion sterilizers
shall be installed with a horizontal clearance from combustible con-
struction of not less than 12 inches. Gas counter appliances may
be installed with lesser clearances than specified above where the
combustible construction is protected in an approved manner.* Un-
listed food and dish warmers shall be installed with a horizontal
clearance from combustible construction of not less than 6 inches.

Combustible surfaces under unlisted gas counter appliances shall
be protected in an approved manner.
4.18 Portable Gas Baking and Roasting Ovens (See Parts 111, V

and VI.)
Listed portable gas baking and roasting ovens shall be installed

at least 6 inches from combustible construction, except that at least
a 2 inch clearance shall be maintained between the flue box or draft
hood and combustible construction. Appliances designed and
marked “For use only in fireproof locations” shall not be installed
elsewhere.

Unlisted portable baking and roasting ovens shall be installed
with clearances to combustible construction of not less than 18
inches. Combustible floors under unlisted portable gas baking and
roasting ovens shall be protected in an approved manner.*
* For details of protection see Building Code Standards of the National Board

of Fire Underwriters for the Installation of Heat Producing Appliances, ob-
tainable from the National Board of Fire Underwriters, 85 John Street, New
York 38, New York.
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Gas appliances are here divided into two classifications:
1. Appliances required to be vented.
2. Appliances not required to be vented.

5.1.1 Appliances Required to be Vented
Appliances of the following types shall be flue or vent connected

or provided with other approved means for exhausting the flue
gases to the outside atmosphere.

a. Central heating appliances including steam and hot water
boilers, warm air furnaces, floor furnaces, and vented re-
cessed heaters.

b. Unit heaters and duct furnaces
c. Gas-fired incinerators
d. Water heaters with inputs over 5,000 BTU per hour.
e. Room heaters listed for vented use only. (See 4. 4.1 and

4. 4. 2 covering installations in sleeping quarters and in
institutions.) This includes the space heating sections of
bungalow gas ranges.

f. Appliances equipped with gas conversion burners.
g. Appliances which have draft hoods supplied by the appliance

manufacturer (except room heaters listed for either
vented or unvented use: see 4.4.1 and 4.4.2 covering
installations in sleeping quarters and in institutions), and

h. Unlisted appliances

5.1. 2 Appliances Not Required to be Vented.
a. Listed gas ranges
b. Listed hot plates and laundry stoves
c. Listed domestic clothes dryers

*d. Listed water heaters with inputs not over 5000 BTU per
hour

*e. Listed gas refrigerators
*f. Counter appliances
*g. Room heaters listed for unvented use, (See 4. 4.1 and 4. 4. 2

5.1 Requirements for Venting

PART V

Venting of Appliances
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covering installations in sleeping quarters and in institu-
tions), and

h. Other appliances listed for unvented use and not provided
with flue collars.

When any or all of the appliances starred above are installed so
that the aggregate input rating exceeds 30 BTU per hour per cubic
foot or room or space in which they are installed, they shall be flue
or vent connected or provided with approved means for exhausting
the flue gases to the outside atmosphere. Where the room or space
in which they are installed is directly connected to another room
or space by a doorway, archway, or other opening of comparable
size, which cannot be closed, the volume of such adjacent room or
space may be included in the calculations.
5. 2.1 Draft Hoods

Every vented appliance, except incinerators, dual oven type com-
bination ranges, and units designed for power burners or for forced
venting, shall have a draft hood. If the draft hood is not a part of
the appliance or supplied by the appliance manufacturer, it shall
be supplied by the installer and in the absence of other instructions
shall be the same size as the appliance flue collar. (For suggested
general dimensions for such draft hoods, see Figures 4, 5 and 6.)
5. 2. 2 Installation of Draft Hood

Where the draft hood is a part of the appliance or is supplied by
the appliance manufacturer, it shall be installed without alteration
in accordance with the manufacturer’s instructions. In the absence
of manufacturer’s instructions, the draft hood shall be attached to
the flue collar of the appliance or as near to the appliance as condi-
tions permit. In no case shall a draft hood be installed in a false
ceiling, in a different room, or in any manner that will permit a
difference in pressure between the draft hood relief opening and
the combustion air supply.
5. 2. 3 Position of Draft Hood

A draft hood shall be installed in the position for which it was
designed with reference to the horizontal and vertical planes and
shall be so located that the relief opening is not obstructed by any
part of the appliance or adjacent construction.
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TABLE OF DIMENSIONS
(Inches)

A C D E F G

3 5.5 7.0 3.8 0.7 4.4
4 7.2 9.5 5.0 1.0 6.0
5 9.4 10.8 5.3 1.5 8.0
6 11.5 12.0 5.6 1.9 9.8
7 13.5 13.9 6.4 2.3 11.6
8 15.5 15.8 7.1 2.7 13.4
9 17.5 17.5 7.7 3.1 15.2

10 19.7 18.8 7.9 3.6 17.2
11 22.2 20.7 8,4 4.3 19.6
12 24.7 22.2 8.7 5.0 22.0

HI J K L M

3.0 1.5 2.5 0.7 1.5 2.3
4.0 2.0 3.5 1.0 2.0 3.0
5.0 2.3 4.0 0.9 2.4 3.5
6.0 2.5 4.5 0,8 2.7 4.0
7.0 2.9 5.3 0.9 3.1 4.6
8.0 3.2 6.0 1.0 3.5 5.3
9.0 3.5 6.7 1.0 4.0 5.8

10.0 3.8 7.3 1.0 4.3 6.2
11.0 4.1 8.0 1.5 4.6 6.6
12.0 4.4 8.5 1.7 5.0 7.0

Note: This is only one design of a hood and should not be construedvertical
as the only design that may be used. A hood of any other design which will
meet the American Standard Listing Requirements for Draft Hoods Z21.12-1937
should be satisfactory within the limits of performance specified.

Draft HoodFig. 4. Suggested General Dimensions for a Vertical
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(Inches)

AC D EFGHI JKLM

~3 6 1% 4% 3% 1% 2% 2% 2% 2% e/16 1%
4 8 2 4% 5 1% 3% 3% 3% 2 7/ s % 25%6
5 10 2% 4% 6% 2% 4% 6 43/ 16 3% %e 215^
6 12 3 4% 7% 2% 5 5 5 4% 1% 3%
7 14 3% 4% 8% 3% 5% 5 7/ s 57/ s 5 1546 4i%e
8 16 4 4% 10 3% 6i% e 5% 1% 4ii46
9 18 4% 4% 11% 4% 7% 7% 7y2 6% ny16 sy 4

10 20 5 4% 12% 4% 8% 8% 8% 7 1% 5i3% 6
11 22 5% 4% 13% 5% 93% e 93% e 9%e 7% 2y16 6%
12 24 6 4% 15 5% 10 10 10 8% 2% 7

Note: This is only one design for a horizontal hood and should not be con-
strued as the only design that may be used. A hood of any other design which
will meet the American Standard Listing Requirements for Draft Hoods,
Z21.12-1937 should be satisfactory within the limits of performance specified.

Fig. 5. Suggested General Dimensions for a Horizontal Draft Hood
(see page 55 for illustration)

TABLE OF DIMENSIONS

Note: This is only one design of a horizontal to vertical hood and should not
be construed as the only design that may be used. A hood of any other design
which will meet the American Standard Listing Requirements for Draft Hoods,
Z21.12-1937 should be satisfactory within the limits of performance required.

Fig. 6. Suggested General Dimensions for a Horizontal to Vertical
Draft Hood (See page 58 for illustration).
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pig. 3. Suggested General Dimensions for a Horizontal Draft Hood
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Dimensions for a Horizontal to Vertical Draft HoodSuggested GeneralFig. 6.
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5. 2. 4 Special Draft Hoods
Where the installer must supply a draft hood of special design,

he shall secure the advice of the local gas company or the local
authority having jurisdiction.

5. 3. 1 Types of Flues or Vents, Type A Flues or Vents
Type A flues* or vents* shall be employed for venting the follow-

ing types of appliances except as otherwise permitted by 5. 3. 2:
a. All incinerators
b. All appliances which may be converted readily to the use of

solid or liquid fuels.
c. All boilers and warm air furnaces except where the authority

having jurisdiction approves the use of Type B gas flues
or vents.

5. 3. 2 Special Flues for 1000 F Flue Gas* (Flues for Low Heat Ap-
pliances)

Listed prefabricated flues for low heat appliances may be em-
ployed in accordance with approved listing for venting the follow-
ing types of appliances:

a. Domestic incinerators
b. Gas appliances.

5. 3. 3 Type B and Type BW Gas Flues or Vents
Type B gas flues* or vents* shall be used only with approved gas

appliances which produce flue gas temperatures not in excess of
550 F at the outlet of the draft hood when burning gas at the manu-
facturer’s normal input rating and not specified by 5. 3.1 to be
vented to Type A flues* or vents*. Type B gas flues or vents shall
be installed with clearances to combustible construction in accord-
ance with their listing. (See 5. 4. 7.)

Type BW gas vents may be used for venting only approved vented
recessed heaters. Such vents shall be installed in accordance with
their listing.

For the purpose of this provision listed appliances with the ex-
ception of incinerators and conversion burners may be accepted as
producing flue gas temperatures not in excess of 550 F at the outlet
of the draft hood.

*See definition under Flue or Vent in Part VII.
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5. 3. 4 Type C Gas Flues or Vents
Type C gas flues* or vents* shall be used only for nans directly

from the space in which the appliance is located through the roof
or exterior wall to the outer air. Such flues or vents shall not pass
through any attic or concealed space nor through any floor. Instal-
lation with reference to clearance to combustible construction and
passage through wall or roof shall comply with provisions of 5. 4. 7
and 5. 4. 8.
5. 3. 5 Marking of Gas Flues or Vents Not Suitable for Other Fuels.

Flue pipes which are installed for gas burning appliances only
shall be so marked. A metal label shall be attached at a point
where the flue or vent connector enters the chimney, and shall be
plainly and permanently marked “This flue is for use of gas burn-
ing appliances only.”
5. 4.1 Flue or Vent Connectors. Materials

The material used for the flue or vent connector shall be resistant
to corrosion and be of sufficient thickness to withstand damage.
Where a question arises as to the suitability of a particular
material, the authority having jurisdiction should be consulted.
5. 4. 2 Avoid Bends

The flue or vent connector shall be installed so as to avoid short
turns or other constructional features which would create exces-
sive resistance to the flow of flue gases.

5. 4. 3 Pitch
The flue or vent connector shall maintain a pitch or rise from

the appliance to the flue or vent. A rise as great as possible, at
least 14 inch to the foot (horizontal length) shall be maintained.
The horizontal run shall be free from any dips or sags.
5. 4. 4 Provide Vertical Run

Wherever sufficient head-room is available, appliances having a
horizontal flue outlet shall be provided with a vertical run of flue
or vent connector before the horizontal run. To minimize fric-
tional resistance in the connector, it is recommended that 45 degree
elbows be used.
5. 4. 5 Length

The horizontal run of the connector shall be as short as possible

* See definition under Flue or Vent in Part VII.
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and the appliance shall be located as near the flue or vent as prac-
ticable. The maximum length of horizontal run shall not exceed
75 per cent of the height of the flue or vent.
5.4. 6 Support

Flue or vent connectors shall be securely supported.
5. 4. 7 Clearance

Flue or vent connectors shall be located in such a manner that
continued operation of the appliance will not raise the temperature
of surrounding combustible construction more than 90F above
normal room temperature when measured with mercury thermom-
eters or conventional bead type thermocouples. Where flue or vent
connectors pass through partitions of combustible construction,
ventilated thimbles shall be used. Minimum clearances from com-
bustible construction to flue or vent connectors for listed appliances
are shown in Table 9 (below). For unlisted appliances, the mini-
mum shall be 9 inches from metal flue or vent connectors except
for incinerators where the minimum clearance shall be 18 inches.

The clearance from metal flue or vent connectors to combustible
construction may be reduced as specified in Table 10 where the
combustible construction is protected in accordance with this Table.

Flue or Vent Connector Clearances for Listed Appliances

Minimum Distance from Combustible Construction

Metal Flue or Vent
Connectors

Type B Flue or Vent
ConnectorsAppliance

1 inch*
1 inch*
1 inch*
1 inch*

6 inches
6 inches
6 inches
6 inches
9 inches

18 inches

Boiler
Warm Air Furnace
Water Heater
Room Heater
Floor Furnace
Incinerator

3 inches**
not permitted

* Except as otherwise specified in the listing by a nationally recognized testing
agency.

** 3 inches for a distance of not less than three feet from outlet of the draft
hood. Beyond three feet the minimum clearance is one inch.

5. 4. 8 Use of Thimbles
Flue or vent connectors other than Type B, shall not pass through

TABLE 9
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any combustible walls or partitions unless they are guarded at the
point of passage by ventilated metal thimbles not smaller than the
following:

For listed appliances except floor furnaces and incinerators 4
inches larger in diameter than the flue or vent connector, unless
there is a run of not less than 6 feet of flue or vent connector in the
open, between the draft hood outlet and the thimble, in which
case the thimble may be 2 inches larger in diameter than the flue
or vent connector;

Clearance with Specified Forms of Protection

Where the required clearance with no
protection is

9 Inches
Clearance
Reduced to

6 Inches
Clearance
Reduced to

18 Inches
Clearance

Reduced to
Type of Protection Applied as

Illustrated Below

in. asbestos millboard spaced out
1 in. with non-combustible spacers 3 inches 6 inches 12 inches

28 gauge sheet metal on % in.
asbestos millboard 2 inches 4 inches 12 inches

28 gauge sheet metal spaced out 1 in.
with non-combustible spacers 2 inches 4 inches 9 inches

(For illustration accompanying Table 10 see page 61)

For listed floor furnaces and all unlisted appliances except incin-
erators— 6 inches larger in diameter than the flue or vent con-
nector;

For incinerators —l2 inches larger in diameter than the flue or
vent connector.
5. 4. 9 Size

The flue or vent connector shall not be smaller than the size of
the flue collar or the size of the outlet of the draft hood supplied by
the manufacturer of a gas-designed appliance. Where the appliance
has more than one flue outlet, and in the absence of the manufac-
turer’s specific instructions, the flue or vent connector shall equal
the combined area of the flue outlets for which it acts as a common
connector to the flue or vent.

TABLE 10
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5. 4.10 Dampers
No manually operated damper shall be placed in the flue or vent

connector from a gas appliance except as noted below. Fixed
baffles ahead of draft hoods are not classified as dampers.

A manually operated or barometric damper may be installed in
the flue or vent connector of a gas incinerator when recommended
by the manufacturer. The manual damper shall be so constructed
that it will not close off more than 80 per cent of the cross-sectional
area of the flue or vent connector. Such a damper will be supplied
with a listed incinerator if the manufacturer recommends its use,
and the installation instructions accompanying the incinerator will
include complete information for installation of the damper.
5. 4.11 Fireplace

A flue or vent connector shall not be connected to a chimney flue
having a fireplace opening unless the opening is permanently sealed.
5. 5.1 Flues or Vents. Check Chimney

Before connecting a flue or vent connector, the flue or vent shall
be examined to ascertain that it is properly constructed, clear, and
will freely conduct the products of combustion to the outer air.
5. 5. 2 Size

The flue or vent to which the flue or vent connector is connected
shall be of a size not less than specified in Figure 7.* In no case
shall the area be less than the area of 3 inch diameter pipe. When
more than one appliance vents into a flue or vent, the flue or vent
area shall be not less than the area of the largest flue or vent con-
nector plus 50 per cent of the areas of the additional flue or vent
connectors. Any shaped flue or vent may be used provided its flue
gas venting capacity is equal to the capacity of round pipe for which
it is substituted.
5. 5. 3 Height

The flue or vent shall extend high enough above the building or
other neighboring obstruction so that wind from any direction will
not strike the flue or vent from an angle above horizontal.
5. 5. 4 Chimney Entrance

In entering a chimney flue, the connection shall be above the ex-
treme bottom to avoid stoppage. Means shall be employed which

* See page 63,
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adequately insulated to minimize condensation and aid draft.
5. 6. 2 Support Flue or Vent Pipe

When a flue or vent must be installed on the outside of the build-
ing, it shall be securely supported. A capped “tee” shall be installed
at the base of the riser with an opening to drain off condensate. A
suitable vent cap which does not obstruct or reduce the effective
cross-sectional area of the flue or vent outlet shall be placed on top
of the riser.
5. 6. 3 Prohibited Installation

Natural draft vents extending through an outside wall and termi-
nating adjacent to the outside wall are prohibited. See provisions
of 5. 5. 3 and 5. 6. 2.
5.7.1 Special Venting Arrangements. Appliances with Sealed

Combustion Chambers
The provisions of 5. 2 to 5. 6 inclusive, do not apply to listed appli-

ances having sealed combustion chambers and which are so con-
structed and installed that all air for combustion is derived from
outside the space being heated and all flue gases are discharged to
the outside atmosphere. Such appliances shall be installed in ac-
cordance with their listings.
5. 7. 2 Flue Exhausters

Flue exhausters may be used with gas appliances in lieu of nat-
ural draft vents except on incinerators. Where a flue exhauster is
used with gas appliances requiring venting, provisions shall be made
to prevent the flow of gas to the main burners in the event of failure
of the exhaust system.

Procedures to be Followed to Place an Appliance
in Operation

6.1. 1 Adjusting the Burner Input. Burner Input
Each burner shall be adjusted to its proper input in accordance

with the manufacturer’s instructions. Over-rating of burners is
prohibited.
6.1. 2 High Altitude

Gas appliances listed for high altitude operation shall be adjusted

PART VI
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Fig. 8. Typical Chimney Conditions Apt to Result in Back Drafts

NOTE'- CARRY CHIMNEY WELL ABOVE ROOF OF HIGH
BUILDING; OUTSIDE METAL STACKS UNSATIS-
FACTORY UNLESS TYPE B VENT IS USED-
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to the high altitude input rating shown on the name plate when in-
stalled at elevations between 2000 and 5000 feet above sea level.
Appliances not listed for high altitude operation and installed at
elevations above 2,000 feet shall have their ratings reduced at the
rate of 4 per cent for each 1,000 feet above sea level.
6.1. 4 Adjusting Input

The input rate as determined by timing the test hand on the
meter shall be adjusted to the required rate by changing a fixed
orifice size, changing the adjustment of an adjustable orifice, or by
readjustment of the gas pressure regulator outlet pressure (when a
regulator is provided) within limitations authorized by the local gas
company.
6. 2 Primary Air Adjustment

The primary air for injection (Bunsen) type burners shall be ad-
justed for proper flame characteristics in accordance with the
manufacturer’s instructions. Normally, the primary air adjustment
should first be set to give a soft blue flame having luminous tips
and then increased to a point where the yellow tips just disappear.
If the burner cannot be adjusted as above, consult the manufacturer
or local gas company. After setting the primary air, the adjust-
ment means shall be secured in position.
6. 3 Automatic Pilots

When an automatic pilot is provided, it shall be checked for
proper operation and adjustment in accordance with the manufac-
turer’s instructions. If the pilot does not function properly to turn
off the gas supply in the event of pilot outage, it shall be properly
serviced or replaced with new equipment.

6. 4 Automatic Ignition
Appliances equipped with means for automatic ignition, such as

used with domestic gas range top burners, shall be checked to as-
sure proper operation. If necessary, proper adjustments shall be
made.
6. 5 Protective Devices

All protective devices furnished with the appliance, such as a
limit control, fan control to blower, temperature and pressure re-
lief valve, low water cut-off device and manual operating features,
etc., shall be checked to assure proper operation.
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TABLE 11
GAS INPUT TO BUHNER IN CUBIC FEET PER HOUR

SIZE OF TEST METER DIAL

Seconds for One-Half One Two Five
One Cu. Ft. Cu. Ft. Cu. Ft. Cu. Ft.

Revolution Cubic Feet Per Hour

10 180 360 720 1800
11 164 327 655 1636
12 150 300 600 1500
13 138 277 555 1385
14 129 257 514 1286
15 120 240 480 1200
16 112 225 450 1125
17 106 212 424 1059
18 100 200 400 1000
19 95 189 379 947
20 90 180 360 900
21 86 171 343 857
22 82 164 327 818
23 78 157 313 783
24 75 150 300 750
25 72 144 288 720
26 69 138 277 692
27 67 133 267 667
28 64 129 257 643
29 62 124 248 621
30 60 120 240 600
31 58 116 232 581
32 56 113 225 563
33 55 109 218 545
34 53 106 212 529
35 51 103 206 514
36 50 100 200 500
37 49 97 195 486
38 47 95 189 474
39 46 92 185 462
40 45 90 180 450
41 44 88 176 440
42 43 86 172 430
43 42 84 167 420
44 41 82 164 410
45 40 80 160 400
46 39 78 157 391
47 38 77 153 383
48 37 75 150 375
49 37 73 147 367

Note: To convert to BTU per hour multiply by the BTU heating value of the
gas used.
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TABLE 11
GAS INPUT TO BURNER IN CUBIC FEET PER HOUR

SIZE OF TEST METER DIAL
One-Half One Two FiveTwoSeconds for

Cu. Ft.Cu. Ft. Cu. Ft. Cu. Ft.One
Cubic Feet Per HourRevolution

50 36 72 144 360
51 35 71 141 353

69 138 34652 35
68 136 34053 34
67 133 33354 33
65 131 32755 33
64 129 32156 32
63 126 31657 32
62 124 31058 31

59 30 61 122 305
60 120 30060 30
58 116 29062 29
56 112 28164 29
54 109 27366 29
53 106 26568 28
51 103 25770 26
50 100 25072 25
48 97 24374 24
47 95 23776 24
46 92 23178 23
45 90 22580 22
44 88 22082 22
43 86 21484 21
42 84 20986 21
41 82 20588 20
40 80 20090 20
38 76 19294 19
37 74 18498 18
36 72 180100 18
35 69 173104 17
33 67 167108 17
32 64 161112 16
31 62 155116 15
30 60 150120 15
28 55 138130 14
26 51 129140 13
24 48 120150 22
22 45 112160 11
21 42 106170 11i. (u

180 10 20 40 100

multiply by the BTU heating value ofhourNote: To convert to BTU per the
gas used.
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6. 6 Checking the Draft
On flue connected appliances, the appliance shall be operated for

a few minutes and the installation checked to see that the products
of combustion are going up the flue or vent properly by passing a
lighted match or taper around the edge of the relief opening of the
draft hood.
6. 7. 2 Operating Instructions

When operating instructions are furnished by the manufacturer
they shall be left with the consumer or in a prominent position near
the appliance.
6. 8 Notification of Completion

Where regulations so require, the gas company or the authority
having jurisdiction shall be notified that the installation has been
completed.

Definitions

Air Mixer. That portion of an injection (Bunsen) type burner
into which the primary air is introduced.

Air Shutter. An adjustable device for varying the size of the
primary air inlet or inlets.

Appliance. A gas appliance is any device which utilizes gas fuel
to produce light, heat or power.

Appliance Automatically Controlled. Appliances equipped
with an automatic pilot and other automatic devices which:

a. Accomplish complete turn-on and shut-off of the gas to the
main burner or burners.

b. Graduate the gas supply to the burner or burners, but do not
effect complete shut-off of the gas.

Appliance Flue. The flue passages within the appliance.
Approved. The word “approved” as used in this standard means

acceptable to the authority having jurisdiction.
Automatic Gas Shut-Off Valve. A device so constructed that the

attainment of a temperature in the medium being heated in excess
of some pre-determined limit acts upon a chemical or metallic ele-
ment in such a way as to cause the gas to the appliance to be shut
off and remain off.

PART VII
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Automatic Ignition. Automatic ignition shall be interpreted as
means which provide for ignition of the gas at a burner when the
gas burner valve controlling the gas to that burner is turned on,
and will effect re-ignition if the flames on the burner have been
extinguished by means other than closing the gas burner valve.

Automatic Pilot. Consists of an automatic pilot device and pilot
burner securely assembled in fixed functional relationship.

Automatic Pilot Device. A device employed with gas-buming
equipment which will either automatically shut off the gas supply
to the burner(s) being served or automatically actuate electrically
or otherwise a gas shut-off device when the pilot flame is extin-
guished. The pilot burner may or may not be constructed integrally
with the device.

Automatic Pilot Device, Complete Shut-off Type. An automatic
pilot device for shutting off automatically the gas supply to the
main burner and pilot in event of pilot or gas failure.

Baffle. An object placed in an appliance to change the direction
of, or retard the flow of air, air-gas mixtures, or flue gases.

Boiler. A self contained, gas burning appliance for supplying hot
water or low pressure steam, primarily intended for domestic and
commercial space heating application.

Branch Line. Gas piping which conveys gas from a supply line
to the appliance.

BTU. Abbreviation for British Thermal Unit which is the
quantity of heat required to raise the temperature of one pound of
water one degree Fahrenheit.

Bungalow ( Utility ) Type Domestic Gas Range. A domestic
range having a gas oven or top section or both, and a gas, electric,
solid or liquid fuel section designed for space heating or heating a
solid top section but not for oven heating.

Burner. A device for the final conveyance of the gas, or a mix-
ture of gas and air, to the combustion zone.

a. Injection (Bunsen) Type Burner. A burner employing the
energy of a jet of gas to inject air for combustion into the
burner and mix it with the gas.
1. Atmospheric Injection Type Burner. A burner in

which the air at atmospheric pressure is injected
into the burner by a jet of gas.
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b. Luminous or Yellow Flame Burner. A burner in which
secondary air only is depended on for the combustion of
the gas.

c. Power Burner. A burner in which either gas or air or both
are supplied at pressures exceeding, for gas, the line pres-
sure, and for air, atmospheric pressure; this added
pressure being applied at the burner.
1. Pre-Mixing Burner. A power burner in which all or

nearly all of the air for combustion is mixed with
the gas as primary air.

Central Heating Gas Appliance. A vented gas fired appliance
comprising the following classes as defined herein; boiler, central
furnace, floor furnace, or vented recessed heater.

Chimney. A vertical masonry or reinforced concrete shaft con-
taining one or more flues or vents.

Closed Water Piping System. A system of water piping where
a check valve or other device prevents the free return of water or
steam to the water main.

Clothes Dryer. A device used to dry wet laundry by means of
heat derived from the combustion of fuel gas.

Combination Range. (See Dual Oven Type Combination Gas
Range).

Combustible Construction. By combustible construction is meant
a combustible wall or combustible surface constructed of wood,
composition, or of wooden studding and lath and plaster.

Combustion. Combustion, as used herein, refers to the rapid
oxidation of fuel gases accompanied by the production of heat, or
heat and light. Complete combustion of a fuel is possible only in
the presence of an adequate supply of oxygen.

Combustion Chamber. The portion of an appliance within which
combustion occurs.

Combustion Products. Constituents resulting from the combus-
tion of a fuel with the oxygen of the air, including the inerts but
excluding excess air.

Concealed Gas Piping. Gas piping, which, when in place in the

d. Pressure Burner. A burner which is supplied with an air
gas mixture under pressure (usually from 0. 5 to 14 inches
of water and occasionally higher).
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finished building would require removal of permanent construction
to gain access to the piping.

Condensate — (Condensation). The liquid which separates from
a gas (including flue gas) due to a reduction in temperature.

Control. A device designed to regulate the gas, air, water and
electrical supply to a gas appliance. It may be manual or auto-
matic.

Control Cock. A cock used in piping to control the gas supply
to any section of a system of piping or to an appliance.

Conversion Burner. A burner designed to supply gaseous fuel to
an appliance originally designed to utilize liquid or solid fuels.

Cubic Foot (Cu. Ft.) of Gas. The amount of gas which would
occupy 1 cubic foot when at a temperature of 60 F, saturated with
water vapor and under a pressure equivalent to that of 30 inches of
mercury.

Demand. The maximum amount of gas required per unit of time,
usually expressed in cubic foot per hour, or BTU per hour, required
for the operation of the appliance or appliances supplied.

Diversity Factor. Ratio of the maximum probable demand to
the maximum possible demand.

Double Oven Type Combination Gas Range. A domestic range
which has an oven and top section utilizing solid or liquid fuel and
another oven and top section which uses gaseous fuels.

Draft Hood. A device built into an appliance, or made a part of
the flue or vent connector from an appliance, which is designed to
(1) assure the ready escape of the products of combustion in the
event of no draft, back draft, or stoppage beyond the draft hood;
(2) prevent a back draft from entering the appliance and (3)
neutralize the effect of stack action of the flue or vent upon the
operation of the appliance.

Drip. The container placed at a low point in a system of piping
to collect condensate and from which it may be removed.

Dry Gas. A gas having a moisture and hydro-carbon dew point
below any normal temperature to which the gas piping is exposed.

Dual Oven Type Combination Gas Range (Dual Fuel Single
Oven.) A domestic range designed to operate with either solid or
liquid fuel together with gaseous fuels. It has a single oven, which
may be heated by either the solid or liquid fuel section, or by gas
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as desired, and a gas top section in addition to the solid or liquid
fuel top section.

Duct Furnace. A furnace normally installed in distribution ducts
of air conditioning systems to supply warm air for heating. This
definition shall apply only to an appliance which depends for air
circulation on a blower not furnished as part of the furnace.

Excess Air. Air which passes through the combustion chamber
and the appliance flues in excess of that which is theoretically re-
quired for complete combustion.

Exposed Piping. Gas piping which will be in view in the finished
construction.

Flames
a. Yellow, Luminous or Non-Bunsen. The flame produced by

burning gas without any premixing of air with the gas.
b. Bunsen. The flame produced by pre-mixing some of the air

required for combustion with the gas before it reaches the
burner ports or point of ignition.

Floor Furnace. A completely self-contained unit furnace sus-
pended from the floor of the space being heated, taking air for
combustion from outside this space, and with means for observing
flames and lighting the appliance from such space.

a. Gravity Type Floor Furnace. A floor furnace depending
primarily upon circulation of air by gravity. This classi-
fication shall also include floor furnaces equipped with
booster type fans which do not materially restrict free
circulation of air by gravity flow when such fans are not
in operation.

b. Fan Type Floor Furnace. A floor furnace equipped with a
fan which provides the primary means for circulation of
air.

Flue Collar. That portion of an appliance designed for the at-
tachment of the draft hood or flue or vent connector.

Flue Exhauster. A device installed in and made a part of the
vent which will provide a positive induced draft.

Flue or Vent. A conduit or passageway, vertical or nearly so,
for conveying flue gases to the outer air.

a. Type A Flue or Vent, Flues or vents of masonry, reinforced
concrete, or metal smoke stacks.
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b. Special Flues for 1000 F Flue Gas (Flues for Low Heat
Appliances). A prefabricated listed flue suitable for use
with specifically listed gas, oil, coal or wood-fired low heat
appliances where the flue gas temperatures do not exceed
1000 F continuously and do not exceed 1400 F for infre-
quent brief periods of forced firing.

c. Type B Gas Flue or Vent. Vent piping of non-combustible,
corrosion-resistant material of sufficient thickness, cross-
sectional area, and heat insulating quality to avoid excess
temperature on adjacent combustible material and listed
by a nationally recognized testing agency.

d. Type BW Gas Vent. Vent piping of non-combustible, cor-
rosion resistant material, listed by a nationally recognized
testing agency, for use with only listed vented recessed
heaters.

e. Type C Gas Flue or Vent. Flue or vent piping of sheet cop-
per of not less than No. 24 U. S. Standard gage or of gal-
vanized iron of not less than 20 U. S. Standard gage or of
other approved corrosion resistant material.

Flue or Vent Connector. The pipe connecting an appliance with
the flue or vent. This corresponds to the smoke pipe used with solid
or liquid fuels.

Flue Gases. Products of combustion and excess air.
Fuel Line. The independent pipe from the meter to an appliance

or appliances.
Furnace, Central. A selfcontained, gas-buming appliance for

heating air by transfer of heat from the flue gases through metal
to the air, and designed primarily to supply heated air through
ducts to spaces remote from the appliance location as well as to the
space in which it is located.

a. Gravity Type Central Furnace. A central furnace depend-
ing primarily upon circulation of air by gravity. This
classification shall also include central furnaces equipped
with booster type fans which do not materially restrict
free circulation of air by gravity flow when such fans are
not in operation.

b. Forced Air Type Central Furnace. A central furnace



SENATE —No. 499. [Jan.76

equipped with a blower which provides the primary means
for circulation of air.

Gas Hose. A gas conduit which depends for tightness on joint
packing, or on any wall structure other than that formed by a con-
tinuous one-piece metal tubing member.

Gravity (See Specific Gravity).
Heating Value (Total). The number of British Thermal Units

produced by the combustion at constant pressure, of 1 cubic foot
of gas when the products of combustion are cooled to the initial
temperature of the gas and air, when the water vapor formed dur-
ing combustion is condensed, and when all the necessary correc-
tions have been applied.

Hotel and Restaurant Range. A gas appliance of the floor type
providing for top cooking, roasting, baking or broiling, or any com-
bination of top cooking with any of these other functions and not
designed specifically for domestic use.

House Piping. The gas piping beyond the outlet of the meter
and extending to the appliance or the appliance connector.

House Riser. The principal vertical pipe which conducts the gas
from the meter to the different floors of the building.

Incinerator. An appliance used to reduce refuse material to
ashes, and which is sold as a complete unit.

a. Portable Incinerator. An incinerator which is a complete
unit in itself, and which does not become an integral part
of the structure in which it is installed.

b. Wall Incinerator. An incinerator which is a complete unit
in itself designed to be installed in a fireproof wall or
chimney, thereby becoming an integral part of the struc-
ture in which it is installed.

Individual Main Burner Valve. A valve which controls the gas
supply to an individual main burner.

Industrial Gas Boiler. A gas appliance designed primarily to fur-
nish steam for use in some process the nature of which is industrial
or commercial, as distinguished from central heating. This defini-
tion, therefore, does not apply to any boiler covered by the Ameri-
can Standard Approval Requirements for Central Heating Gas Ap-
pliances.

Limit Control. A device responsive to changes in pressure or
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temperature or liquid level for turning on, shutting off, or throttling
the gas supply to an appliance.

Listed Appliance or Accessory. (See 3.1. 2.)
Local Authority Having Jurisdiction. Local authority having

jurisdiction shall be the presently appointed inspector in the cities
and towns which have previously had a code for piping and appli-
ances within buildings. When a city adopts this code as initial regu-
lation for piping and appliances in buildings, it shall, by ordinance,
designate or provide for a gas inspector who shall be the local
authority having jurisdiction; and a town shall provide, by vote or
by-law, for the appointment by its selectmen of such an inspector.

Main Burner. A device or group of devices essentially forming
an integral unit for the final conveyance of gas or a mixture of gas
and air to the combustion zone, and on which combustion takes
place to accomplish the function for which the appliance is designed.

Main Burner Control Valve. A valve which controls the gas sup-
ply to the main burner manifold.

Manifold. The conduit of an appliance which supplies gas to the
individual burners.

Manual Main Shut-off Valve. A manually operated valve or cock
in the gas line for the purpose of completely turning on or shutting
off the gas supply to the appliance except to pilot or pilots which
are provided with independent shut-off valves.

Measured Gas. Gas which has passed through and the volume of
which has been registered by a meter.

Meter. The instrument installed to measure the volume of gas
delivered through it.

Mixer. The combination of mixer head, mixer throat and mixer
tube,

a. Mixer Head. That portion of an injection (Bunsen) type
burner usually enlarged, into which primary air flows to
mix with the gas stream.

b. Mixer Throat. The portion of the mixer which has the
smallest cross-sectional area and which lies between the
mixer head and the mixer tube.

c. Mixer Tube. The portion of the mixer which lies between
the throat and the burner head.

Mixer Face. The air inlet end of the mixer head.
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Orifice. The opening in a cap, spud or other device whereby the
flow of gas is limited and through which the gas is discharged to
the burner.

Orifice Cap (Hood). A movable fitting having an orifice which
permits adjustment of the flow of gas by the changing of its position
with respect to a fixed needle or other device.

Orifice Spud. A removable plug or cap containing an orifice and
which permits adjustment of the flow of gas either by substitution
of a spud with a different sized orifice or by the motion of a needle
with respect to it.

Pilot. A small flame which is utilized to ignite the gas at the
main burner or burners.

Primary Air. The air introduced into a burner and which mixes
with the gas before it reaches the port or ports.

Purge. To free a gas conduit of air, gas, or a mixture of gas and
air.

Recessed Heater. (See Vented Recessed Heater.)
Regulator. A device for controlling and maintaining a uniform

gas supply pressure.
Relief Device. A safety device designed to forestall the develop-

ment of a dangerous condition in the medium being heated, by re-
lieving either pressure, temperature, or vacuum built up in the ap-
pliance.

a. Pressure Relief Valve. An automatic device which opens or
closes a relief vent, depending on whether the pressure is
above or below a predetermined value.

b. Temperature Relief Valve
1. Fusible Plug Type. A device which opens and keeps
open a relief vent by the melting or softening of a fusible
plug or cartridge at a predetermined temperature.
2. Reseating or Self-Closing Type. An automatic device
which opens and closes a relief vent, depending on whether
the temperature is above or below a predetermined value.

c. Vacuum Relief Valve. An automatic device which opens or
closes a relief vent depending on whether the vacuum is
above or below a predetermined value.

Relief Opening. The opening provided in a draft hood to per-
mit the ready escape to the atmosphere of the flue products from
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the draft hood in the event of no draft, back draft, or stoppage be-
yond the draft hood, to permit inspiration of air into the draft hood
in the event of a strong chimney updraft.

Room Heater. A self-contained, free-standing, non-recessed (ex-
cept as noted below), gas burning air heating appliance intended
for other than major domestic heating. This shall not include air
heating appliances covered by other American Standard Approval
or Listing Requirements. A room heater may be of the vented or
unvented type, except that unvented room heaters shall not have
a normal input rating in excess of 50,000 BTU per hour. (Note:
This classification shall also include unvented open-flame radiant
type wall heaters.)

Secondary Air. The air externally supplied to the flame at the
point of combustion.

Semi-Rigid Tubing. A gas conduit having semi-flexible metal
wall structure.

Service Pipe. The pipe which brings the gas from the gas main
to the meter.

Shut-Off. (See Control Cock.)
Smoke Pipe. (See Flue or Vent Connector.)
Specific Gravity. As applied to gas, specific gravity is the ratio

of the weight of a given volume to that of the same volume of air,
both measured under the same conditions.

Thermostat. An automatic device actuated by temperature
changes, designed to control the gas supply to a burner, or burners,
in order to maintain temperatures between predetermined limits.

Type A Flue or Vent. (See Flue or Vent.)
Type B Gas Flue or Vent. (See Flue or Vent.)
Type BW Gas Vent. (See Flue or Vent.)
Type C Gas Flue or Vent. (See Flue or Vent.)
Unit Heater.
Low Static Pressure Type. A self-contained automatically con-

trolled, vented, gas-burning appliance, limited to the heating of non-
residential space in which it is installed. Such appliances shall have
integral means for circulation of air, normally by a propeller fan or
fans, and may be equipped with louvers or face extensions made in
accordance with the manufacturer’s approved specifications.

High Static Pressure Type. A self-contained, automatically con-
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trolled, vented, gas-burning appliance, limited to the heating of non-
residential space. These appliances have integral means for circu-
lation of air against 0.2 inch or greater static pressure and are de-
signed for installation in the space to be heated unless they are
equipped with provisions for attaching both inlet and outlet air
ducts.

Unmeasured Gas. Gas which has not passed through and the
volume of which has not been registered by a meter.

Vent. (See Flue or Vent.)

Vented Recessed Heater. A self-contained, vented appliance com-
plete with grilles or equivalent, designed for incorporation in or
permanent attachment to a wall, floor, ceiling or partition, and fur-
nishing heated air circulated by gravity or by a fan directly into
the space to be heated through openings in the casing. Such ap-
pliances shall not be provided with duct extensions beyond the
vertical and horizontal limits of the casing proper, except that boots
not to exceed 10 inches beyond the horizontal limits of the casing
for extension through walls of nominal thickness may be permitted.
Where such boots are provided, they shall be supplied by the manu-
facturer as an integral part of the appliance and tested as such.
This definition shall exclude floor furnaces, unit heaters and central
furnaces as herein defined.

a. Gravity Type Vented Recessed Heater. A recessed heater
depending on circulation of air by gravity.

b. Fan Type Vented Recessed Heater. A recessed heater
equipped with a fan.

Wall Heater, Unvented Open-Flame Radiant Type. A room
heater of the open front type, designed for insertion in or attach-
ment to a wall or partition, having fully exposed flames, the heat
from which is reflected by ceramic radiants or a metal, asbestos,
clay back or equivalent backwall reflecting surface. It incorporates
no concealed venting arrangements in its construction and dis-
charges all products of combustion through the open front into the
room being heated.

Water Heaters.
a. Automatic Instantaneous. The type which heats the water

as it is drawn.
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b. Automatic Storage. The type which combines a water heat-
ing element and water storage tank, gas to the main
burner being controlled by a thermostat.

c. Circulating or Tank. Manually controlled type usually con-
nected to the ordinary hot water tank.
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Gas Meter Installation

Location
a. Gas meters should be installed as near as practicable to the

point where the service enters the building and should be so located
as to be readily accessible for examination, reading and replace-
ment.

b. The gas meter should not be installed in a small, unventilated
or confined space.

c. The gas meter should not be placed where it will be subjected
to damage, such as in driveways, public passages, halls, coal bins,
etc., or where it will be subjected to excessive corrosion.

d. Gas meters should be located at a safe distance from equip-
ment where there is an unguarded flame or the possibility of elec-
tric sparks. It is desirable to avoid extreme temperatures and sud-
den extreme changes in temperature.

e. All piping from the point where the service enters the build-
ing to the meter should be exposed and accessible.

APPENDIX A

* (from page 14) Welding procedures and welders performing work must be
qualified under one of the following standards.

a. A.S.A. 831.1 Code for Pressure Piping, Appendix F.
b. A.S.M.E. Boiler and Pressure Vessel Code, Section 9(c)
c. A.P.I. Standard 1104: Standard for Field Welding of Pipe Lines

* (from page 29) Copies available from the American Standards Association,
Inc., 70 East 45th Street, New York 17, N. Y., the National Fire Protection
Association, 60 Batterymarch Street, Boston 10, Mass., (National Fire Codes,
Volume 5) and from the National Board of Fire Underwriters, 85 John Street,
New York 38, N. Y. (No. 70).
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STATUS OF GAS CODES IN CITIES AND TOWNS IN THE
COMMONWEALTH IN WHICH GAS IS DISTRIBUTED.

Have Adopted
complete Z21.30 or
ordinance NationalName of City

or Town Supplied No Limited which may Board of Fire Use Z2l. 30
be Obsolete Underwriters as GuideWith Gas Code Ordinance

**Abington
** Acton x

xAcushnet
Adams x
Agawam x

Attleboro
Amesbury
Andover
Arlington
Ashland

x
x
x
X

X

Athol
Avon

x
x
X
X
X

Auburn
�*Ayer

Barnstable

**Bedford x
Belmont
Berkley
Beverly
Billerica

X

X
X

x

Blackstone
Boston

X

x
Bourne
Boxford

*Braintree

x
X
X

Bridgewater
Brockton

X
x

Brookfield
*Brookline
Burlington

X
X

x

*Recent revision of code which includes sections of Z21.30.

**Where no code prevails or is limited, Boston Gas Company provides the
necessary inspections and requires conformance with Z21.30-1954.

APPENDIX A
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APPENDIX A (Continued)

Have Adopted
complete Z21.30 or
ordinance NationalName of City

which may Board ofFire Use Z3l. 30
be Obsolete Underwriters as Guide

or Town Supplied No Limited
With Gas Code Ordinance

Cambridge
Canton
Chatham x
Chelmsford

**Chelsea X

Cheshire
Chicopee
Clarksburg
Clinton x

x**Cohasset

Concord
Dalton
Danvers x

x
X

Dartmouth
Dedham

Dennis
Dighton
Dracut
Dudley

X
X

x
xDunstable

Duxbury

E. Bridgewater x
E. Brookfield x
E. Longmeadow
Easthampton x
Easton
Essex
Everett

x

Fairhaven
Fall River

x

Falmouth x
Fitchburg
Foxborough
Framingham x
Franklin x

**Where no code prevails or is limited, Boston Gas Company provides the
necessary inspections and requires conformance with Z21.30-1954.
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APPENDIX A (Continued)

Have Adopted
complete Z21.30 or
ordinance NationalName of City
which may Board of Fire Use Z2l. 30
be Obsolete Underwriters as Guide

or Town Supplied No Limited
With Gas Code Ordinance

Freetown
Gardner

x
X
XGeorgetown

Gloucester
Grafton

X
x

Greenfield
��Groton

X

x
X
X
X

Groveland
Hamilton
Hanover

Hanson
Harwich
Haverhill
Hingham
Holbrook

X
X

X

X

x

Holden x
XHolliston

Holyoke
Hopedale
Hopkinton

X

X
X

Hudson
��Hull

x
x

Ipswich
Kingston
Lakeville

x
x
X

Lancaster x
xLanesborough

Lawrence x
xLee

Leicester x

xLenox
Leominster
Lexington

x
x

��Lincoln
��Littleton

x
X

��Where no code prevails or is limited, Boston Gas Company provides the
necessary inspections and requires conformance with Z21.30-1954.
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APPENDIX A (Continued)

Have Adopted
complete Z21.30 or
ordinance NationalName ofCity
which may Board of Fire Use Z2l. 30
be Obsolete Underwriters as Guide

or Town Supplied No Limited
With Gas Code Ordinance

Lowell
Ludlow
Longmeadow
Lunenburg
Lynn

Lynnfield
Malden
Manchester
Mansfield
Marblehead

Marion x
Marlborough
Marshfield
Mashpee x
Mattapoisett x

Maynard
Medfleld
Medford
Medway
Melrose

x
x

X

X
x

Merrimac x
Methuen x
Middleborough x
Milford x
Millbury x

**Milton
Nahant
Nantucket
Natick

x

X

X

x
xNeedham

New Bedford x
Newbury x
Newburyport x
Newton x
Norfolk x

**Where no code prevails or is limited, Boston Gas Company provides the
necessary inspections and requires conformance with Z21.30-1954.
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APPENDIX A (Continued)

Have Adopted
complete Z21.30 or
ordinance NationalName of City

or Town Supplied No Limited which may Board of Fire Use Z31.30
be Obsolete Underwriters as GuideWith Gas Code Ordinance

North Adams x
North Andover x
No. Attleborough
No. Brookfield x
Northampton x

X

Northborough x
Northbridge xx
Norton x
Norwell x
Norwood x

Peabody x
Pembroke
Pepperell
Pittsfield
Plainville

x
X

X
x

Plymouth
Plympton

x
x

**Quincy
Randolph
Raynham

X
X

x

Reading
Revere

x
x

**Rockland
Rockport
Rowley

x
X
X

Salem x
X
X

Salisbury
Saugus
Scituate
Seekonk

X

x

Sharon x
Sandwich
Sherbom

x
x

Shrewsbury
Somerset

x
x

**Where no code prevails or is limited, Boston Gas Company provides the
necessary inspections and requires conformance with Z21.30-1954.
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APPENDIX A— (Continued)

Have Adopted
complete Z21.30 or
ordinance NationalName of City

or Town Supplied No Limited which may Board of Fire Use Z21.30
be Obsolete Underwriters as GuideWith Gas Code Ordinance

Somerville x
South Hadley x
Southborough x
Southbridge xx
Spencer x

Springfield
Sterling x
Stockbridge
Stoneham
Stoughton

X

X
X

Stow x
X

X

X

**Sudbury
Sutton
Swampscott
Swansea x

Taunton x
Tewksbury x
Topsfield x
Tyngsborough x
Upton xx

Uxbridge
Wakefield
Walpole

x
X

x
x
X

**Waltham
Ware

Wareham
Warren

x
X

X

X
X

Watertown
**Wayland

Webster

Wellesley x
Wenham x
West Boylston x
W. Bridgewater x
W. Brookfield x

**Where no code prevails or is limited, Boston Gas Company provides the
necessary inspections and requires conformance with Z21.30-1954.
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APPENDIX A (Continued)

Have Adopted
complete Z21.30 or
ordinance NationalName of City

or Town Supplied No Limited which may Board of Fire Use Z21.30
be Obsolete Underwriters as GuideWith Gas Code Ordinance

W. Newbury x
W. Springfield x
Westborough x
Westfield x
Westford x

Weston
Westport
Westwood

* Weymouth
�Whitman
Williamstown

Winchester
Winthrop
Woburn
Worcester
Wrentham
Yarmouth

�‘Where no code prevails or is limited, Boston Gas Company provides the
necessary inspections and requires conformance with Z21.30-1954.


