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EXHIBIT 5.58 Positive
Displacement Liquid Meter.
(Courtesy of Liquid Controls
LLC)

Paragraph 5.17.5.3 was added in the 2008 edition to provide requirements for liquid meters.
The design of a liquid meter installation must take into account the vibration typically expe-
rienced on cargo tank motor vehicles to avoid potential failure of the meter housing or liquid
piping. Where vibration is anticipated, flexible connectors can be used. A definition of flexi-
ble connecror was added to the 2008 edition:

3.3.25 Flexible Connector. A short [not exceeding 60 in. (1.52 m) overall length] piping sys-
tem component that is fabricated from a flexible material and equipped with connections at
both ends.

Note that flexible connectors are limited in length to 5 ft (1.52 m). This prohibits the use of
hose to make connections any longer than 5 ft.

5.17.6 Engines.

Engines used to drive portable pumps and compressors shall be equipped with exhaust sys-
tem spark arresters and shielded ignition systems.

Internal combustion engines have been used safely to drive portable pumps, as shown in Ex- <« FAQ

hibit 5.59, as well as portable compressors. This requirement is included in the code to pro-  Are internal combustion engines

vide specific guidance for the selection of portable engines for these uses. igﬁgfzgsrgd”"e portable
The use of portable internal combustion engines has resulted in a disproportionate num- )

ber of interpretation requests. These sometimes follow a local prohibition by enforcement of-

ficials on the use of internal combustion engines, because of the belief that “explosion-proof”

motors or engines must be used. This confusion is understandable because Table 6.22.2.2,

Electrical Area Classification, Part F, requires that the area within 15 ft (4.6 m) of an outdoor

pump or vapor compressor be a Class I, Division 2 area. The following information is rele-

vant in applying Table 6.22.2.2:

« Table 6.22.2.2 applies only to fixed electrical equipment and wiring and not to portable
equipment.

« Internal combustion engines that are in good working order and are equipped with the re-
quired accessories are not a source of ignition. LP-Gas releases have occurred without
causing ignition where cars have driven into, stalled, and coasted out of vapor clouds of
LP-Gas that have been accidentally released [25].

The fact that these devices are portable indicates that, in many cases, they will be oper-
ated by an internal combustion engine. Subsection 5.17.6 requires the same level of protec-
tion for internal combustion engines driving portable pumps as for operating compressors.
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138 Chapter 5 « LP-Gas Equipment and Appliances

EXHIBIT 5.59 Portable LP-
Gas—Fueled Engine-Driven
Pump. (Courtesy of Smith
Precision Products Company,
inc.)

TR
P

5.17.7 Sight Flow Indicators.

Where installed, sight flow indicators shall either be the simple observation type or be com-
bined with a backflow check valve.

Sight flow indicators are used when it is necessary to visually verify the flow of liquid LP-
Gas through a piping system. (See Exhibits 5.60 and 5.61.) These indicators are found at
cargo tank vehicle and railroad tank car loading and unloading facilities.

EXHIBIT 5.60 Sight Flow 5.18 Reserved
Indicator with Backflow
Check Valve. (Courtesy of

Engineered Controls
International, Inc.) 5.19 Reserved

EXHIBIT 5.61 Flow

Indicator with Backflow

Check Valve. (Courtesy of

Fisher Controls Intl, LLC) ‘

No flow— Erratic flow— Full flow—

when pointer is unstable position \ when pointer is in
down, there is no indicates vapor position shown, there
flow in system or cavitation is flow in system
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5.20 Appliances

In the United States, Canada, and other economically developed countries, there are standards
for LP-Gas and natural gas appliances. In many instances, private or governmental listing
agencies have achieved an increasing level of safety for these appliances by evaluating them
against these standards or through the exercise of their judgment. Because of these require-
ments, it has been unnecessary to provide detailed technical coverage in NFPA 58. Such cov-
erage could create correlation problems. Therefore, NFPA 58 coverage has been limited to the
following situations:

« Equipment not addressed in separate standards. The coverage may be due either to a
small number or limited use of appliances or to the use of appliances in an environment under
the control of specialists. Neither situation warrants the level of activity necessary to develop
a separate standard.

» Coverage needed as an interim measure. It takes a considerable period of time to de-
velop a separate standard, and frequently such a standard cannot be promulgated unless the
use of the appliance is at least permitted by NFPA 58.

In such instances, although NFPA 58 serves a useful function, the technical committee
must be careful to amend the code as necessary when a separate, specific code or standard is
developed. Such amendment could include deletion of provisions in NFPA 58. In general, a
specific appliance standard should govern in recognition of its more complete and intensive
coverage, provided the code has suitable status. Many of the appliances addressed in Section
5.20 are actually installed under circumstances that place them under the scope of NFPA 54,
rather than NFPA 58, in accordance with 1.3.2(6) of NFPA 58.

5.20.1 New residential, commercial, and industrial LP-Gas consuming appliances shall be
approved.

The manufacturing of most residential and commercial LP-Gas appliances is covered by spe-
cific codes and standards. The largest of these documents are the ANSI Z21/83 series of stan-
dards promulgated by the ANSI Z21/83 Committee on Performance and Installation of
Gas-Burning Appliances and Related Accessories [26]. (A partial list of current ANSI Z21/83
standards is included at the end of this chapter.) Underwriters Laboratories Inc. (UL) also de-
velops some product standards. Most authorities having jurisdiction accept appliances listed
to these standards, as well as to UL requirements. UL requirements are found in published
UL standards and outlines of investigations. Outlines of investigations contain requirements
used by UL to investigate products prior to their publication in a UL standard.

The requirement for approval does not include listing. The decision is that of the author-
ity having jurisdiction, and many authorities usually prefer, or even require, listed appliances
and equipment whenever they are available. Refer to 3.2.1 for the definition of approved and
to 3.2.5 for the definition of listed.

Some appliance manufacturers have their appliances listed by organizations acceptable
to most authorities having jurisdiction. One of these organizations is CSA America Inc. In ad-
dition, many LP-Gas appliances and equipment are listed by UL and other organizations. In
the industrial area, FM Global listings are frequently found for industrial heat-processing
equipment.

5.20.2 Any appliance originally manufactured for operation with a gaseous fuel other than
LP-Gas shall not be used with LP-Gas unless it is converted to use LP-Gas and is tested for
performance with LP-Gas before being placed into use.

Most appliances are produced to operate on one fuel gas only, but can be converted to oper- <« FAQ
ate on another fuel gas. The conversion of a natural gas appliance to LP-Gas, for example, is Can a natural gas oappllance be
not a complex operation, but it must be done safely by a qualified, trained individual. When used with LP-Gas?
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140 Chapter 5 « LP-Gas Equipment and Appliances

in doubt about such cases, check with the manufacturer or the listing laboratory. The appli-
ance manufacturer may offer conversion parts for the appliance to use another fuel gas.

Some appliances are designed to operate on more than one fuel. These appliances are
easily converted by turning a knob or lever. One example of such an appliance is a water
heater designed for installation in manufactured housing. Other appliances must be converted
in accordance with the appliance manufacturer’s instructions to operate safely on LP-Gas.

5.20.3 Unattended heaters used inside buildings for animal or poultry production or care
shall be equipped with approved automatic devices to shut off the flow of gas to the main
burners and to pilots, if used, in the event of flame extinguishment or combustion failure.

5.20.4 Approved automatic devices to shut off the flow of gas to the main burners and pi-
lots shall not be required in structures without enclosing walls with the approval of the au-
thority having jurisdiction.

The provisions in 5.20.3 and 5.20.4 are examples of the use of NFPA 58 to fill a gap created
by the absence of a specific code. (See the commentary following 5.20.1.) The use of unat-
tended heaters inside a building used for animal or poultry production can be a hazard if the
flame is extinguished and a flame safety device is not part of the appliance, because the re-
leased gas can be ignited. Because buildings used for animals in warmer climates may not
have enclosing walls, NFPA 58 does not mandate the safety device with portable heaters used
in these buildings, although the code requires local officials to approve such installations.

5.20.5 Appliances using vaporizing burners shall comply with 5.21.5.

5.20.6* Appliances used in mobile homes and recreational vehicles shall be approved for
such service.

A.5.20.6 See NFPA 1192, Standard on Recreational Vehicles, for additional requirements
where used on recreational vehicles.

At present, recreational vehicles are covered by NFPA 1192, Standard on Recreational Vehi-
cles [9], and this requirement is consistent with the requirements of NFPA 501, Standard on
Manufactured Housing [27]. New manufactured homes sold in the United States are covered
under federal regulations issued by the Department of Housing and Urban Development
(HUD). The HUD regulations apply only to the manufacture of such homes. This provision
applies to appliances installed in manufactured homes after the original manufacture and sale.

5.20.7* LP-Gas appliances used on commercial vehicles shall be approved for the service.

(A) Gas-fired heating appliances and water heaters shall be equipped with automatic devices
designed to shut off the flow of gas to the main burner and the pilot in the event the pilot flame
is extinguished.

(B) Catalytic heating appliances shall be equipped with an approved automatic device to shut
off the flow of gas in the event of combustion failure.

(C) Gas-fired heating appliances and water heaters to be used in vehicles intended for human
occupancy shall be designed for complete separation of the combustion system and the living
space.

(D) If the separation between the combustion system and the living space is not integral with
the appliance, it shall be provided in accordance with installation requirements in 6.23.7.5.

A.5.20.7 Combustion air inlets and flue gas outlets should be included in the listing of the
appliance.

The requirements of 5.20.7(A) and (B) are basic gas safety requirements.
Where gas appliances are used in vehicles intended for people, there are concerns about
proper removal of the products of combustion and the possibility of carbon monoxide pro-
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Section 5.21 « Vaporizers, Tank Heaters, Vaporizing Burners, and Gas-Air Mixers 141

duction. The requirements of 5.20.7(C) and (D) are intended to ensure proper appliance op-
eration, to remove the products of combustion from vehicles, and to prevent production of
carbon monoxide. Carbon monoxide alarms are not required by NFPA 58, but they are re-
quired by NFPA 1192 for recreational vehicles with gas appliances.

5.21 Vaporizers, Tank Heaters, Vaporizing Burners, and
Gas-Air Mixers

This section addresses equipment that is used for providing an external heat source to assist 4 FAQ
in the vaporization of LP-Gas. LP-Gas cannot be burned by an appliance while it is a liquid. ~What is the difference between
It must be converted to a vapor in order to be utilized. Any liquid will vaporize at its boiling 3 Y@Porizer and a tank heater?
point if heat is added to it. The amount of heat required per unit of propane is known as the
latent heat of vaporization. From Table B.1.2(a), propane requires about 773 Btu of energy to
vaporize one gallon of liquid.
In a typical propane fuel distribution system, the latent heat of vaporization is provided
by the surroundings of the tank: for aboveground tanks, it is the surrounding air; for below-
ground tanks, the surrounding soil. As soon as vapor is removed from the tank, the pressure
inside the container drops and the liquid begins to boil to try to achieve equilibrium between
the vapor pressure of the liquid at its temperature and the vapor pressure in the container. In
order to vaporize, however, the liquid must be provided with heat energy. In those locations
where the surrounding air or soil is too cold to provide sufficient heat to the liquid through
the walls of the container, an external source of heat, such as a vaporizer, tank heater, or va-
porizing burner, can be used.
A vaporizer is a piece of equipment that is really a heat exchanger. It transfers heat from
an external source, such as a flame or electric resistance heating element to liquid LP-Gas as
it passes through the vaporizer. Liquid enters the vaporizer at one point, and vapor leaves it at
another point. A tank heater, on the other hand, never contacts liquid LP-Gas. A tank heater
provides a source of heat energy to the walls of an LP-Gas container, which in turn transfer the
heat into the liquid within the container. The source of heat can be an electric resistance heat-
ing element or a gas fired burner. See 3.3.75 for definitions of various types of vaporizers.

5.21.1 Reserved.
5.21.2 Indirect Vaporizers.

5.21.2.1 Indirect vaporizers shall be constructed in accordance with the applicable provision
of the ASME Code for a MAWP of 250 psig (1.7 MPag) and shall be permanently and legi-
bly marked with the following:

(1) The marking required by the ASME Code
(2) The maximum allowable working pressure and temperature for which designed
(3) The name of the manufacturer

Indirect vaporizers are heat exchangers that transfer heat from a “working” fluid heated out-
side the vaporizer to the liquid LP-Gas. The working fluid can be air, water or other fluid,
steam, or other heated liquid. Indirect vaporizers must be built in accordance with the ASME
Boiler and Pressure Vessel Code [1] to a MAWP of 250 psig (1.7 MPag). This pressure is the
same as that required by the ASME Code for most propane containers. If the vaporizer is de-
signed to be fed by a pump, the MAWP must be equal to or greater than the maximum pump
discharge pressure.

5.21.2.2 Indirect vaporizers that have an inside diameter of 6 in. (152 mm) or less are exempt
from the ASME Code and shall not be required to be marked. They shall be constructed for
a MAWP of 250 psig (1.7 MPag).
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Small indirect vaporizers that have an inside diameter of 6 in. (152 mm) or less must also be
designed for an operating pressure of 250 psig (1.7 MPag), but need not be inspected by an
ASME-approved inspector or marked with the code marking. This requirement is consistent
with the ASME Boiler and Pressure Vessel Code, which is not applicable to pressure vessels
with an inside diameter of 6 in. (152 mm).

5.21.2.3 Indirect vaporizers shall be provided with an automatic means to prevent the pas-
sage of liquid through the vaporizer to the vapor discharge piping.

Liquid cannot be allowed to leave a vaporizer through the vapor discharge piping at any time
during normal operation or a malfunction of the vaporizer. If the vaporizer is sized and func-
tioning properly, liquid will not be present in the vapor outlet. The requirement is intended to
protect against a vaporizer malfunction in which the heat source of the vaporizer fails or the
unit becomes overloaded. The hazard of liquid being present in the vapor piping is that none
of the vapor control equipment, such as regulators, control valves, and burners, is designed to
handle liquid. Liquid passing through vapor regulators will flash to vapor and can result in
significantly increased flame size that can present a fire hazard. In addition, if liquid water is
present anywhere downstream of the vaporizer, it can be frozen to form ice by the vaporizing
liquid, which can then plug a regulator.

5.21.2.4 Indirect vaporizers, including atmospheric-type vaporizers using heat from the sur-
rounding air or the ground and of more than 1 gt (0.9 L) capacity shall be equipped with a
spring-loaded pressure relief valve providing a relieving capacity in accordance with 5.21.9.
Fusible plug devices shall not be used.

The prohibition of fusible plugs (instead of spring-loaded pressure relief valves) is included
because fusible plugs (and rupture discs) cannot re-close and will allow the entire contents of
the system to be discharged into the atmosphere in case of overpressure. Spring-loaded pres-
sure relief valves can minimize the quantity of vapor discharged because they close after the
pressure returns to a normal level.

5.21.2.5 Indirect atmospheric-type vaporizers of less than 1 gt (0.9 L) capacity shall not be
required to be equipped with pressure relief valves but shall be installed in accordance with
6.21.2.11.

Vaporizers with an internal capacity less than 1 qt (0.9 L) are not required to be provided with
a relief valve, but must be installed in accordance with 6.21.2.11 and Table 6.21.3.6 (which
is referenced in 6.21.2.11). The table provides minimum separation distances between direct-
fired vaporizers and specific exposures that may present a source of ignition.

5.21.3 Direct-Fired Vaporizers.

5.21.3.1 Design and construction of direct-fired vaporizers shall be in accordance with the
applicable requirements of the ASME Code for the working conditions to which the vapor-
izer will be subjected, and the vaporizer shall be permanently and legibly marked with the fol-
lowing:

(1) The markings required by the ASME Code

(2) The maximum vaporizing capacity in gallons per hour

(3) The rated heat input in British thermal units per hour (Btu/hr)
(4) The name or symbol of the manufacturer

All direct-fired vaporizers must be constructed in accordance with the ASME Code, which in-
cludes inspection and marking. (See Exhibits 5.62 and 5.63.) The term markings required by
EXHIBIT 5.62 Direct-Fired the code refers directly to the markings required by the ASME Code. The term outside sur-
Vaporizer. (Courtesy of face used in the marking requirements of the ASME Code does not refer to the surface of the
Ransome Manufacturing) outside of the cabinet or enclosure. The outside surface is that surface that can be in contact
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_ EXHIBIT 5.63 Direct-Fired
Service regulator Capacity Vaporizer Operating on
maintaining gas pressure valve Demand. (Courtesy of

open National Propane Gas
Association)

Demand
for gas

Vapor
bubbling
back to
storage
tank

Liquid
inlet
valve
open

Boiling Gas
LP-Gas valve

liquid open

Main
burners
ignited

with LP-Gas on the inside and the atmosphere on the outside, which could add to the vapor-
ization rate of the vaporizer if subjected to fire outside the vaporizer. The outside surface in-
cludes the heat exchange surface plus the top of the vessel.

5.21.3.2 Direct-fired vaporizers shall be equipped with a spring-loaded pressure relief valve
that provides a relieving capacity in accordance with 5.21.9.

5.21.3.3 The relief valve shall be located so as not to be subject to temperatures in excess of
140°F (60°C). Fusible plug devices shall not be used.

The relief valve must be located or protected in such a manner that it will not be subjected to
a temperature above 140°F (60°C). This requirement is included because a direct-fired unit
contains a burner that can create high temperatures from the products of combustion, and ex-
cessive temperature near a relief valve could destroy the seats and damage the mechanism in-
side of the relief valve,

The prohibition against fusible plugs and rupture discs addresses the same concerns as
the similar provisions for indirect vaporizers. [See the commentary on 5.21.2.4.]

5.21.3.4 Direct-fired vaporizers shall be provided with automatic means to prevent the pas-
sage of liquid from the vaporizer to its vapor discharge piping.

5.21.3.5 A means for manually turning off the gas to the main burner and pilot shall be pro-
vided.
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5.21.3.6 Direct-fired vaporizers shall be equipped with an automatic safety device to shut off
the flow of gas to the main burner if the pilot light is extinguished.

5.21.3.7 If the pilot flow exceeds 2000 Btu/hr (2 Ml/hr), the safety device shall also shut off
the flow of gas to the pilot.

5.21.3.8 Direct-fired vaporizers shall be equipped with a limit control to prevent the heater
from raising the product pressure above the design pressure of the vaporizer equipment, and
to prevent raising the pressure within the storage container above the pressure specified in the
first column of Table 5.2.4.2 that corresponds with the design pressure of the container (or its
ASME Code equivalent). (See notes to Table 5.2.4.2.)

Paragraph 5.21.3.6 reiterates the requirement for a 100 percent shutoff for the gas burner. This
requirement is not unique to a direct-fired vaporizer burner.

Although 5.21.3.8 implies that the limit control should be a pressure-operated device,
temperature-sensing devices are also commonly used for this purpose. Controlling the tem-
perature of the vapor output of the vaporizer is a practical method of preventing the burner
from overheating the vapor. The vaporizer cannot produce a vapor pressure higher than that
provided to the liquid inlet of the vaporizer. If the pressure in the vaporizer were to exceed
the inlet pressure, the flow of liquid into the vaporizer would stop and would be reversed into
the supply container.

This provision to limit the pressure within the storage container was intended to protect a
type of system seldom used today, one in which liquid is fed by gravity from a storage container
into a vaporizer and vapor is returned from the vaporizer back into the top of the tank. Vapor is
removed from the tank through a pressure regulator into the distribution system. With this type
of system, it is theoretically possible, in extremely hot weather, for a vaporizer connected in this
manner to raise the pressure in the container. A severe increase in pressure, of course, would
cause the container pressure relief valves to operate, discharging vapor that, because of the pres-
ence of the direct-fired vaporizer, would almost certainly become ignited. Again, temperature
controls in the vaporizer prevent this type of malfunction from taking place. Accordingly, a tem-
perature control is the only practical type of control to satisfy this requirement.

5.21.4 Direct Gas-Fired Tank Heaters.

5.21.4.1 Direct gas-fired tank heaters shall be designed exclusively for outdoor aboveground
use and so that there is no direct flame impingement upon the container.

5.21.4.2 Tank heaters shall be approved and shall be permanently and legibly marked with
the following:

(1) The rated input to the burner in British thermal units per hour
(2) The maximum vaporizing capacity in gallons per hour
(3) The name or symbol of the manufacturer

5.21.4.3 The tank heater shall be designed so that it can be removed for inspection of the en-
tire container.

5.21.4.4 The fuel gas supply connection to the tank heater shall originate in the vapor space
of the container being heated and shall be provided with a manually operated shutoff valve at
the heater.

5.21.4.5 The heater control system shall be equipped with an automatic safety shutoff valve
of the manual-reset type arranged to shut off the flow of gas to both the main and pilot burn-
ers if the pilot flame is extinguished.

5.21.4.6 Where installed on a container exceeding 1000 gal (3.8 m’) water capacity, the
heater control system shall include a valve to automatically shut off the flow of gas to both
the main and pilot burners if the container becomes empty of liquid.
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5.21.4.7 Direct gas-fired tank heaters shall be equipped with a limit control to prevent the
heater from raising the pressure in the storage container to more than 75 percent of the pres-
sure shown in the first column of Table 5.2.4.2 that corresponds with the MAWP of the con-
tainer (or its ASME Boiler and Pressure Vessel Code equivalent).

Direct gas-fired tank heaters are no longer widely used, but there is no reason to prohibit
them. These heaters attach to the bottom of the container to heat the container shell at the
point of contact, thereby heating the liquid product inside. In order to avoid the loss of con-
tainer strength, however, no flame impingement on the container itself can occur. Most of
these units were constructed so that they can be easily removed to inspect for possible corro-
sion of the container at the point of installation. Direct gas-fired tank heaters must be engi-
neered so that there will be automatic means to prevent overheating the product in the
container, to shut off the heater in case the container empties, and to shut off the gas flow to
the heater in case the pilot light goes out. The need for direct-fired tank heaters exists only in
very cold climates, where temperatures can go below about — 40°F (— 40°C). Below this tem-
perature, container pressure will be negative and no gas will flow from the container.

5.21.5 Vaporizing Burners.

Vaporizing burners are a form of direct-fired vaporizers where the vaporizing burner is actu-
ally part of the appliance. The vapor is produced by heating liquid propane in a heat ex-
changer in the burner. Only a small portion of the heat is used to vaporize the liquid, and the
appliance delivers the remainder as useful heat energy. Vaporizing burners are used where
large quantities of vapor are required — for example, for crop dryers and for smaller appli-
cations such as for roofing equipment and portable weed burners. The need for a separate va-
porizer and pressure controls is eliminated by the use of a vaporizing burner, with
corresponding cost savings. The minimum design pressure must be 250 psig (1.7 MPag),
which is the same as that of the container. The coils and jackets must be made of ferrous met-
als or high-temperature alloys because of the high temperature created by the flame.

The vaporizing burner shown in Exhibit 5.64 operates by delivering liquid through a tube
(shown in the cutaway), which is encased in a shell with a concentric space between them.
The liquid then reverses direction and proceeds back between the tube and the shell in a spi-
ral flow pattern induced by the wire. This spiral flow pattern creates turbulence and enhances
heat transfer from the flame impinging on the outside of the shell to the vaporizing liquid. The
vapor created is then consumed in the burner that encloses the area outside of the concentric
shell and tube.

EXHIBIT 5.64 Vaporizing
Burner. (Courtesy of Flame
Engineering)

5.21.5.1 Vaporizing burners shall be constructed with a pressure rating of 250 psig (1.7
MPag) with a safety factor of 5 to 1.

5.21.5.2 The vaporizing burner or the appliance in which it is installed shall be permanently
and legibly marked with the following:
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(1) The maximum burner input in British thermal units per hour
(2) The name or symbol of the manufacturer

5.21.5.3 Vaporizing coils or jackets shall be made of ferrous metals or high-temperature al-
loys.

5.21.5.4 The vaporizing section shall be protected by a relief valve, located where it will not
be subject to temperatures in excess of 140°F (60°C), and with a pressure setting sufficient to
protect the components involved but not lower than 250 psig (1.7 MPag).

5.21.5.5 The relief valve discharge shall be directed upward and away from the component
parts of the vaporizing burner. Fusible plug devices shall not be used.

5.21.5.6 A valve shall be provided to turn off the gas supply to the main burner and the pilot.

5.21.5.7 Vaporizing burners shall be provided with an automatic safety device to shut off the
flow of gas to the main burner and pilot in the event the pilot is extinguished.

5.21.5.8* Dehydrators and dryers utilizing vaporizing burners shall be equipped with auto-
matic devices both upstream and downstream of the vaporizing section. These devices shall
be installed and connected to shut off in the event of excessive temperature, flame failure, and,
if applicable, insufficient air-flow.

A.5.21.5.8 See NFPA 61, Standard for the Prevention of Fires and Dust Explosions in Agri-
cultural and Food Processing Facilities, for ignition and combustion controls applicable to
vaporizing burners associated with grain dryers.

The intent of 5.21.5.8 is to provide safety devices installed at the specified locations that will
automatically shut down the dehydrator or dryer (used to dry grain in agricultural applica-
tions) in order to avoid unsafe situations that could lead to overheating of the equipment.

5.21.5.9 Pressure-regulating and control equipment shall be so located or so protected to pre-
vent its exposure to temperatures above 140°F (60°C), unless designed and recommended for
use at a higher temperature by the manufacturer.

5.21.5.10 Pressure-regulating and control equipment located downstream of the vaporizing
section shall be designed to withstand the maximum discharge temperature of hot vapor.

Because liquid is fed to the vaporizing burner, a hydrostatic relief valve in the burner is re-
quired to protect the piping when the burner is shut off and the liquid is trapped in the burner
and piping. Without a hydrostatic relief valve, an increase in the temperature of the liquid
would create a pressure that could burst the heater or the attached piping. Vaporizing burners
are often used for temporary heating during construction or emergencies and are left unat-
tended. As a result, the careful use of automatic equipment is extremely important. The units
are also used as agricultural product dehydrators and dryers and should be properly equipped
with automatic devices on both the inlet and the outlet of the vaporizer section of the burner.
Because these units are generally portable, extreme care must be taken in their placement and
to ensure that fuel connections are not subjected to mechanical damage.

5.21.6 Waterbath Vaporizers.

The waterbath vaporizer differs from a direct-fired vaporizer because there is no flame im-
pingement on the vaporizer chamber itself. The flame is directed into the water under pres-
sure, creating a boiling, swirling effect. This turbulence results in excellent heat transfer to the
water. The liquid propane is circulated in pipes in the water chamber and is heated by the tur-
bulent hot water.

Waterbath vaporizers are used where a very high vaporization requirement exists. The
use of waterbath vaporizers in LP-Gas systems under the scope of NFPA 58 is not common.
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Waterbath vaporizers are more commonly found in larger systems under the scope of NFPA
59, Utility LP-Gas Plant Code [28)].

5.21.6.1 The vaporizing chamber, tubing, pipe coils, or other heat exchange surface contain-
ing the LP-Gas to be vaporized, hereinafter referred to as heat exchanger, shall be constructed
in accordance with the applicable provisions of the ASME Code for a MAWP of 250 psig (1.7
MPag) and shall be permanently and legibly marked with the following:

(1) The marking required by the ASME Code
(2) The MAWP and temperature for which the heat exchanger is designed
(3) The name or symbol of the manufacturer

A waterbath vaporizer is a cross between a direct-fired vaporizer and an indirect-fired vapor-
izer. The portion of such a unit that contains and vaporizes the LP-Gas must be built in ac-
cordance with the provisions of the ASME Code for a minimum pressure of 250 psig (1.7
MPag) and be marked as required in 5.21.6.1. Again, vaporizers less than 6 in. (152 mm) in
diameter are exempt from the ASME Code but must be constructed to a minimum MAWP of
250 psig (1.7 MPag). (See also the commentary following Section 5.21.) The same automatic
safety controls used with indirect-fired and direct-fired vaporizers to prevent liquid passing
into the vapor discharge piping must be provided. The immersion heater that provides heat to
the waterbath must not be in contact with the LP-Gas heat exchanger surface in order to avoid
overheating it. It also must be equipped with an automatic shutoff device to prevent over-
heating of the liquid waterbath, should the level of the waterbath liquid fall below the top of
the heat exchanger.

5.21.6.2 Heat exchangers for waterbath vaporizers that have an inside diameter of 6 in. (150
mm) or less are exempt from the ASME Code and shall not be required to be marked.

5.21.6.3 Heat exchangers for waterbath vaporizers shall be provided with automatic control
to prevent the passage of liquid through the heat exchanger to the vapor discharge piping. This
control shall be integral with the vaporizer.

5.21.6.4 Heat exchangers for waterbath vaporizers shall be equipped with a spring-loaded
pressure relief valve that provides a relieving capacity in accordance with 5.21.9. Fusible plug
devices shall not be used.

5.21.6.5 Waterbath sections of waterbath vaporizers shall be designed to prevent a pressure
from exceeding the design pressure.

5.21.6.6 The immersion heater that provides heat to the waterbath shall be installed so as not
to contact the heat exchanger and shall be permitted to be electric or gas-fired.

Paragraph 5.21.6.6 states that the immersion heater that heats the waterbath is permitted to be
electric or gas-fired. The intent is not to prevent any other form of heat source; however, the
only two that seemn practical are electric or gas-fired immersion heaters.

5.21.6.7 A control to limit the temperature of the waterbath shall be provided.

5.21.6.8 Gas-fired immersion heaters shall be equipped with an automatic safety device to
shut off the flow of gas to the main burner and pilot in the event of flame failure.

5.21.6.9 Gas-fired immersion heaters with an input of 400,000 Btu/hr (422 MJ/hr) or more
shall be equipped with an electronic flame safeguard and with programming to provide for
prepurge prior to ignition, proof of pilot before the main burner valve opens, and full shut-
down of the main gas valve and pilot upon flame failure.

5.21.6.10 The heat source shall be shut off if the level of the heat transfer medium falls below
the top of the heat exchanger.
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5.21.7 Reserved.
5.21.8 Gas—Air Mixers.

Gas—air mixers are devices used to “pre-mix” air into LP-Gas so that it can be used as a di-
rect replacement for natural gas. Mixers are used most often in “stand-by” systems, which
provide an alternate source of fuel to a facility when the primary source (natural gas) is not
available. The concept of this system is to mix air with LP-Gas such that the concentration of
the propane—air mix is still greater than the higher limit of flammability. The mixture is then
distributed through the piping system to the fuel-burning equipment. As the mixture enters the
appliance, it is mixed further with air to bring it within the flammability range.

The entire subsection on gas—air mixtures (5.21.8) contains requirements that are in-
tended to prevent both flammable gas—air mixtures from entering the system and air from en-
tering the gas distribution line.

5.21.8.1 Gas—air mixers shall be designed for the air, vapor, and mixture pressures to which
they are subjected.

5.21.8.2 Gas—air mixers that are capable of producing combustible mixtures shall be
equipped with safety interlocks on both the LP-Gas and air supply lines to shut down the sys-
tem if combustible limits are approached.

5.21.8.3 In addition to the interlocks required in 5.21.8.2, a method shall be provided to pre-
vent air from accidentally entering gas distribution lines without LP-Gas being present. Gas
mixing control valves installed in the air and LP-Gas supply lines that fail closed when actu-
ated by safety trip devices shall meet this requirement.

5.21.8.4 Check valves shall be installed in the air and LP-Gas supply lines close to the mixer
to minimize the possibility of backflow of gas into the air supply lines or of air into the LP-
Gas system. Gas-mixing control valves installed in the air and LP-Gas supply lines that fail
closed when actuated by safety trip devices shall meet this requirement.

5.21.8.5 Gas—air mixers that utilize the kinetic energy of the LP-Gas vapor to entrain air from
the atmosphere and are so designed that maximum air entrained is less than 85 percent of the
mixture shall comply with the following:

(1) Be exempt from the interlock provisions in 5.21.8.2 through 5.21.8.4
(2) Be equipped with a check valve at the air intake to prevent the escape of gas to atmos-
phere when shut down

5.21.8.6 Gas—air mixers of this type receiving air from a blower, compressor, or any source
of air other than directly from the atmosphere shall prevent air without LP-Gas, or mixtures
of air and LP-Gas within the flammable range, from entering the gas distribution system ac-
cidentally.

The flammable limits for propane in air are approximately 2.15 percent to 9.6 percent. A ven-
turi-type blender or mixer uses the kinetic energy of the LP-Gas vapor to entrain air from the
atmosphere. Venturi mixers should be designed so that the maximum air entrained is less than
85 percent of the mixed gas formed. The mixture of 85 percent or less air with the remainder
of 15 percent or more LP-Gas is not flammable (a flammable mixture is between 90.4 per-
cent and 97.85 percent air), and the interlock provisions of 5.21.8.2 are specifically excluded,
as are 5.21.8.3 and 5.21.8.4. A check valve at each air inlet venturi prevents any LP-Gas from
escaping into the atmosphere when the system is not operating.

To prevent malfunction, most venturi mixers have high and low vapor pressure inter-
locks, high and low mixed LP-Gas—air pressure interlocks, and a low incoming vapor tem-
perature interlock. The latter interlock prevents any LP-Gas liquid from entering the gas—air
mixer. To prevent any possible vapor condensation problems, the mixer should be located as
close as possible to the vaporizer, and the mixer vapor inlet connection should be sloped back
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toward the vaporizer vapor outlet connection. If this is not practical, a drip leg with heater
should be installed or the piping can be heated to prevent low temperatures by wrapping elec-
tric tracer heater cable around such piping. Unless ambient temperatures are very low, insu-
lating the piping may be sufficient to prevent too low a temperature of the gas vapor.

Usually venturi mixers employing atmospheric air have an output mixture pressure of
less than 3 psig (21 kPag) in order to produce a viable mixed gas. For mixer pressures greater
than 3 psig (21 kPag), air under pressure must be supplied to the venturi mixer from an ex-
ternal source, such as a plant air system or an air compressor. For this external air supply sys-
tem, a method must be provided on the venturi mixer to prevent 100 percent air or a
flammable LP-Gas—air mixture from being supplied to the user’s gas distribution piping. This
prevention is usually accomplished through special controls and low air pressure interlocks
that will shut down the mixer in the event of a malfunction.

Consideration also should be given to the method of installation of the downstream pip-
ing for the LP-Gas—air mixture from the mixer to the plant utilization point, relative to possi-
ble recondensation of the LP-Gas—air mixture. For most cases, when commercial propane is
the LP-Gas—air feedstock and the LP-Gas-air mixture is at or below 100 psig (690 kPag),
there would be no recondensation of propane in the mix until the mixed gas temperature is
lowered to 20°F (—7°C) or colder. But if commercial butane is the LP-Gas—air feedstock, con-
siderable care must be taken in the mixed gas piping design. At a mixed gas pressure of 10
psig (69 kPag), butane will start to condense at about 20°F (-7°C).

Thus, for higher mixed gas send-out pressures, condensation of butane will occur at
higher temperatures; for example, at 50 psig (345 kPag), the condensation temperature is
about 60°F (15.6°C). Heat for the butane—air mix gas line must thus be provided in the form
of heat tracing or insulation to guard against possible butane condensation.

The venturi-type gas—air mixer uses the kinetic energy of LP-Gas vapor to entrain air
from the atmosphere to provide a desired LP-Gas—air mixture. Each venturi includes a sole-
noid valve on the gas inlet side of the venturi. A controller monitors the outlet manifold pres-
sure of the mixer and energizes each individual solenoid valve to provide a constant flow to
the process at the required pressure. The air inlet of the venturi includes a backflow check
valve to prevent the escape of LP-Gas to the atmosphere. In addition, the controller is inter-
locked with a low-vapor inlet temperature switch and high- and low-pressure switches on the
gas inlet at gas—air outlet manifolds.

Exhibit 5.65 shows a high-pressure [greater than 3 psig (21 kPag)] variable-orifice type
of gas—air mixer with inlet air and gas control trains located in a room complying with Chap-
ter 10. Both the air and gas control trains include pressure regulators, check valves, shutoff

EXHIBIT 5.65 High-Pressure
Orifice Gas-Air Mixer.
(Courtesy of Al-Gas SDI)
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valves, safety shutoff valves, temperature and pressure indicators, and high-low pressure
switches. Process air for the mixer may be furnished from an air compressor in a separate
room or from the plant air system. Air and gas pressures are both regulated to equal pressures
on the inlet to the mixer. The variable orifice in the mixing valve will open and close, de-
pending on flow, to provide a constant Btu value. The propane—air mixture is then distributed
within the plant process piping.

5.21.9 Vaporizer Pressure Relief Valve.

The minimum rate of discharge in cubic feet of air per minute for pressure relief valves for
LP-Gas vaporizers, either of the indirect type or direct-fired, shall comply with 5.21.9(A)
through 5.21.9(C).

(A) Based on conservative heat transfer calculations (assuming that the vaporizing chamber
is liquid full), the maximum vapor generating capacity (rate) shall be determined when max-
imum heat is available. That vapor rate shall be converted to an equivalent air rate.

The phrase “conservative heat transfer calculations” is explained by the statement in paren-
thesis. This calculation is considered conservative because the maximum vapor rate occurs
when propane is in contact with the entire surface of the vaporizer and maximum heat is avail-
able.

Pressure relief valves and all other safety devices are designed for the worst-case condi-
tion, which is fire exposure over the entire surface of the vessel. In the event of fire exposure
to a vaporizer, the pressure relief valve must be sized to handle vapor produced as a result of
the liquid heating by both the normal heat source and the fire exposure.

Subsection 5.21.9 provides three separate criteria for sizing pressure relief valves for use
on vaporizers. The size of the pressure relief valve must comply with each criterion that is ap-
plicable to the specific vaporizer.

(B) If the vaporizer is direct fired or if a substantial exterior surface is in contact with the LP-
Gas, the sum of the vaporizer surface and the LP-Gas wetted exterior surface shall be used in
conjunction with Table 5.7.2.5 to determine the required relief valve capacity.

(C) The minimum rate of discharge in cubic feet of air per minute for pressure relief valves
for LP-Gas vaporizers, of either the indirect type or direct fire type, shall be at least 150 per-
cent of the rated vaporizing capacity.
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A

Acceptance of equipment and systems,
4.1
Actuated liquid withdrawal excess-flow
valve, 5.74.1,5.7.8.1
Definition, 3.3.1
Adoption of code, Annex J
American Society of Mechanical Engi-
neers see ASME
Ammonia contamination, 4.5, A 4.5
Anodeless risers, 5.9.5(E), 6.9.4.3
Definition, 3.3.2
ANSI (definition), 3.3.3
API-ASME codes
Compliance with, 5.2.1.1, 11.3.1.1,
AS52.1.1
Development of, D.1.2
API-ASME containers (or tanks), Annex
D
Definition, 3.3.5
Design of, D.2.2 to D.2.4, D.3
Filling, 7.4.3.1(4)
Requalification for service, 5.2.1.2(B),
[1.3.14
API (definition), 3.3.4; see also API-
ASME codes; API-ASME containers
(or tanks)
Appliances, LP-Gas, 5.20, A.5.20.6,
A5.20.7
Approval, 5.20.1
Conversion to LP-Gas, 5.20.2
Installation of, 6.20
Buildings, 6.19.2, 6.19.8, A.6.19.2.5,
A6.19.2.7
Non-engine fuel systems, 6.23.7,
A6.23.7.6
Patio heaters, 6.20.2
Portable appliances, hose for, 6.20.3
Vehicles, 6.23.7, A.6.23.7.6
Pipe sizing between second-stage regula-
tor and appliance, Table 15.1(c),
Table 15.1(e), Table 15.1(g), Table
15.1(j), Table 15.1(1)
Application of code, 1.3, A.1.3.1(4) to
A.1.3.2(8)
Approved (definition), 3.2.1, A.3.2.1
Appurtenances, container see Container
appurtenances
ASME (definition), 3.3.6; see also API-
ASME codes; ASME code; ASME
containers

ASME code
Compliance with, 5.2.1.1, 11.3.1.1,
11.3.1.2,A5.2.1.1
Definition, 3.3.7
Development of, D.1.2
ASME containers, Annex D; see also API-
ASME containers (or tanks)
Appurtenances and connections, Table
574.1,5.7.4.1(A),5.74.2,5.7.8.1,
578.4105.7.8.6.6.8.3.3,6.26.3
Definition, 3.3.8
Design, D.2.1,D.2.3,D.2.4, D.3
Engine fuel systems, 11 3.1.4(B), 11 3.2,
1134, 11417, 11.4.1.8
Filling, 7.4.3.1(4), 7.4.3.2(C)
Gauges, 5.7.5.4,5.7.5.7
Inlet and outlet connections, 5.7.8.5
Installation, 6.6.3, 6.6.4, 6.6.6, 6.6.7.2(3),
6.23.3.2, 6.26, A.6.6.6.1
Marking, 5.2.8.3, 5.2.8.3(C), 5.2.8.5,
A5283
Maximum allowable working pressure
see Maximum allowable working
pressure (MAWP)
Non-engine fuel systems, 6.23.3.1
Openings, 5.2.5, A.5.2.5.3t0 A.5.2.5.7
Pressure relief devices/valves, 5.7.2.1,
572505.72.7,5.74.1(A),
6.234.1,E2
Protection, 6.25.3, A.6.25.3
Requalification for service, 5.2.1.2(B),
5.2.1.3,11.3.1.4(B)
Separation distances, 6.3.2 to 6.3.4, Table
6.3.9,6.3.12
Service pressure, 5.2.4.2
Spacing, Fig. L.1(b), Fig. L.1(c)
Specifications, Table 4.1.1
Supports, 5.2.7.1
Tank heaters, 6.21.4.1, 6.21.4.2
Transfer into, 6.26.5.1, 6.26.5.2
Transportation of, 9.3.4, 9.6.2.1
Vehicles, on, 6.23.3.2, 6.26.5.1
ASTM (definition), 3.3.9
Attached structures, LP-gas distribution
facilities, 10.3, A.10.3.2.6
Authority having jurisdiction (defini-
tion), 3.2.2, A.3.2.2

B

Backflow check valves, Table 5.7.4.1,
5.7.4.2(H), 5.7.4.5,5.7.7.1,5.7.7.2,
5.7.8.1,5.12.3,5.17.7,6.12.3 to
6.12.5,6.12.8,6.12.9, 6.26.3.5,
6.26.4.1,7.3.2.2(C), A.6.12.8

Cargo tank vehicles, 9.4.2.4,9.4.34

Engine fuel systems, 11.4.1.4, 11.4.1.14,
11.9.1.8

Railroad tank car end of hose, 7.2.3.7(2)

Refrigerated containers, 12.1.1.5

Backflow prevention device, 6.21.2.9

Balconies, LP-Gas systems on, 6.19.11.2

Bleeder valves see Valves

Bonding, 6.22.1.3, 13.3.5, 13.3.6

Breakaway devices, 6.24.4.2, 7.2.3.8(8),
11.7.5.2

Buildings/structures

Bulk plants see Bulk plants
Containers in, 6.19, A.6.19.2.7 to
A.6.19.10.3
Gas discharge from, 6.8.1.5
Location, 6.2.2
Storage of portable containers, 8.2.1.3
to 8.2.1.5, 8.3
Venting of cylinders, 7.3.2.2
Educational and institutional occupancies
in, 6.19.7, Table 8.3.1(a)
Flame effects before a proximate audi-
ence in, 6.19.10, 6.19.10.3
Gas distribution facilities see Bulk plants
Heating see Heaters and heating systems
Industrial occupancies in see Industrial
occupancies (plants)
LP-Gas systems in, 6.19, A.6.19.2.7 to
A.6.19.103
Piping systems in, 6.9.1.1(4), 6.9.1.2,
6.9.1.3, 6.19.1.2(E), 6.19.2, 6.19.12,
A69.1.14),A6.9.1.2, A6.19.2.5,
A6.19.2.7
Public, frequented by, Table 8.3.1(a),
Table 8.3.1(b), 8.3.2,9.7.3.1,9.7.3.2,
9.7.3.5,11.12.4.3(2), 11.13.2.3(B)
Separation distances, 6.3
Transfer operations, 6.5.1, 6.5.4.1,
6.54.3,6.19.1.5, A6.5.1
Under construction or renovation, 6.19.4,
6.19.5,8.4.3
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Vaporizers in, 6.21.2, 6.21.3, 6.21.8.2 to
6.21.8.4
Vehicles used in, 11.12.4.2, 11.12.4.3;
see also Parking and garaging of ve-
hicles
Bulk plants
Buildings or structures housing, Chap. 10
Attached, 10.3.1
Construction of, 10.2.1
Rooms within, 10.3.2, A.10.3.2.6
Separate, 10.2
Container connections and appurte-
nances, 5.7.4.1, Table 5.7.4.2,5.7.4.3
Definition, 3.3.10, A.3.3.10
Fire protection, 6.25.4.2
Lighting at, 6.18.5
LP-Gas system installation, 6.18,
A.6.18.2.5
Liquid transfer facilities, 6.18.2,
A.6.18.2.5
Operations and maintenance, Chap. 14
Stationary containers, transportation of,
9.6.2.2
Burning vaporizing see Vaporizers

C
Cabinet heaters, 5.20.8, 5.20.9
Canadian Transport Commission,
A52.1.1
Carburetion equipment, 11.5
Cargo tanks, 9.3.3.8,9.4.2,D.2.4.1,
D.2.4.4; see also Cargo tank vehicles
Appurtenances
Installation, 6.8.3.3
Protection, 5.2.6.2
Attachment to trailer or semitrailer,
5.2.7.2(B)
Definition, 3.3.11
Filling, 7.4.3.1(3)
Liquid level gauging devices, 5.7.5.7
Valves, 9.4.2.3,9.4.2.4,9.4.3, A9.43.5
Cargo tank vehicles, 6.18.2.3, 6.19.1.5,
Table 6.22.2.2, 6.26.4.1, 9.1.1(2),
9.4, A8.4.3.5, A.9.4.7,; see also
Cargo tanks
Electrical equipment on, 6.22.2.6, 9.2
Filling, 7.2.3.8
Servicing and repair, 9.7.3.7
Unloading, 7.2.3.3
Carts, farm see Movable fuel storage ten-
ders
CGA (definition), 3.3.12
Charging see Filling
Code
Definition, 3.2.3, A.3.2.3
Sample ordinance, Annex J
Coils, heating or cooling, 5.2.1.9
Components see Equipment
Compressors, 5.17.3,5.17.6
Installation, 6.17.3
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Mounted on vehicle, 9.4.1.2, 9.4.4.1
Operating controls or disconnect
switches, 6.18.2.4
Portable, 5.17.3.4, 6.17.3.3, 6.17.3.5,
11.14.1.5
Vapor, Table 6.22.2.2
Connections
Bleed, 13.3.2
Engine fuel systems, 11.3.6, 11.7.5.2(I)
Hose, 5.9.6
LP-Gas system piping, 6.18.2.7
Pipeaway system, 11.7.5.2(I)
Connectors
Flexible see Flexible connectors
Quick, 5.9.6
Container appurtenances, 5.2.1.2(C), 5.7,
AS5712t0A5753
ASME containers, 6.26.3
Bulk plants, 5.7.4.1, Table 5.7.4.2,
5.74.3
Definition, 3.3 14
Engine fuel systems see Engine fuel sys-
tems
Fabrication, 5.7.1, A.5.7.1.2
Installation, 5.7.8, 6.7
Leaks, 5.2.3.3,9.3.2.6,9.3.3.5
Non-engine fuel systems. 6.23 3.1(F)
Protection
Physical damage, against, 5.2.6,
6.9.3.14,9.3.3.4,9.4.5,9.6.2.2,
9.6.2.4,9.62.5
Weather exposure, against, 6.8.1.4,
6.9.3.4,69.3.5
Requirements for, 5.7.4, Table 5.7.4.1
Service pressure, 5.7.1.3
Container assembly (definition), 3.3.15
Containers, 5.2, A.5.2.1.1 to A.5.2.8.3; see
also Cylinders
API-ASME see API-ASME containers
(or tanks)
ASME see ASME containers
With attached supports, 5.2.7
Buildings, containers in see
Buildings/structures
Capacity, 7.4.2, 11.3.5, A.7.4.2.2,
A.7.4.2.4, Annex F; see also Water
capacity, of containers
Corrosion and corrosion protection,
5.2.1.4,5.2.3.3, 6.6.1(]), 6.6.6.1(H),
6.6.6.3(4), 6.16, A.6.16
Definition, 3.3.13
Demonstration use, 6.19.9, A.6.19.9.3
Design, 5.2.1.1, 11.3.1, A.5.2.1.1,
A.113.1,D2
Design pressure see Design pressure
DOT see DOT containers
Engine fuel systems see Engine fuel sys-
tems
Evacuating, 7.2.2, A.7.2.2.5
Fabrication, 5.2.1.1, 5.2.4 t0 5.2.7,
AS52.1.1,A525310A525.7

Filling see Filling
Flotation due to flooding, anchoring to
prevent, 6.6.1.6
Heater-cylinder units, 6.19.4.5 to
6.19.4.10
Horizontal see Horizontal containers
Impoundment, 6.4.5.3, 6.4.5.4, A.6.4.5.3
Industrial trucks see Industrial trucks
Installation, 6.6, 6.19.2, 6.19.11, 11.7,
A.6.6.1.4t0A.6.6.6.3(4)
Insulation system see Insulation system
Leaks, 5.2.3.3,9.3.2.6,9.3.3.5
Liquid level gauges, 5.7.5,A.5.7.5.3
Location, 6.2, 6.3,6.4.4.5,6.4.5.4 to
6.4.5.10,6.4.5.12,11.7.3,A.6.4.5.8,
Annex I
Marking see Marking
Mounded see Mounded containers
Nonrefillable, 7.2.2.8, 8.3.2.4
Openings, 5.2.5,5.7.7.1,A.52.5.3 to
A5.2.5.7
Overfilling, 7.4.4, A.7.4.4; see also Over-
filling prevention devices (OPD)
Painting, 6.6.1.4, A.6.6.1.4
Portable see Portable containers
Portable storage see Portable storage
containers
Protection, 6.6.1.2, 6.25.3, 8.4.2, 8.4.3,
8.5,9.3.2.609.3.2.9,9.3.3.5,
9.3.3.6,9.6.2.2, 11.7.1.2, A6.25.3,
A84.2.1,A8422,A85
Refrigerated see Refrigerated containers
Reinstallation or reuse, 5.2.1.2, 5.2.1.3,
11.3.1.4, 11.3.1.6
Removal from service see Removal from
service
Repairs, 5.2.1.5,5.2.3.1, 11.3.3
Roofs, on see Roofs
Service pressure see Service pressure
Small, 6.19.9, A.6.19.9.3
Storage containers, 6.4.1; see also
Portable storage containers
Storage of containers see Cylinders, Stor-
age of
Testing, 5.2.1.1, A.5.2.1.1, Annex H
DOT cylinder requalification, C.3.2
Refrigerated containers, 12.6
Training use, 6.19.9, A.6.19.9.3
Transfer operations see Transfer, LP-Gas
liquid
Transportation of see Transportation of
LP-Gas
Underground see Underground containers
Vehicles, on see Vehicles, containers
on/in
Vertical, 5.2.4.3,5.2.7.1, 6.6.4
Water capacity see Water capacity, of
containers
Welding, 5.2.1.6
Cooling, of portable containers, 5.2.1.9
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Corrosion and corrosion protection,
5.2.14,5.23.3,5.2.8.3(A), 6.16,
A.6.16

Engine fuel systems, 11.3.3.1, 11.3.7,
119.19,A.11.3.7

Piping systems, 6.9.3.11

Underground and mounded containers,
6.6.6.1(H), 6.6.6.1(1), 6.6.6.3(4),
6.16.1, Annex K

CSST, maximum capacity of, Table
15.1(m), Table 15.1(n)

Cutting see Welding

Cylinders, 5.2.2, A.5.2.2.1; see also Con-
tainers

Appurtenances and connections
Installation, 6.9.3.2
Physical damage protection, 5.2.6.1
Requirements, Table 5.7.4.1
Composite, 5.2.1.1(C), 5.2.1.2(D),
5.7.2.3,5.7.3.5,A5735
Buildings, on roofs, or on balconies,
systems in, 6.19.1.1(3), 6.19.1.2(C)
Engine fuel systems, 11.3.1.4(D)
Definition, 3.3.16
Design, construction, and requalification
of, Annex C
Filling, 7.4.3.1
Flame effects before a proximate audi-
ence, use for, 6.19.10.3, A.6.19.10
Industrial trucks, 11.12.2, 11.12.4.2 to
11.124.4
Installation, 6.6.2, 6.19.1.1, 6.19.3
Liquid level gauging devices, 5.7.5.6
Location, 6.2.2, 6.3.7, 6.3.8, Table 6.3.9,
8.2.1,8.3.3.2,83.4.2,84.1.1t0
8.4.1.3, Fig. I.1(a)
Marking, 5.2.8.1,5.2.8.2,5.2.8.4,5.7.5.5,
5.7.5.6,6.45.11,A.5.2.82
Non-engine fuel systems, 6.23.3.1
Nonrefillable, 7.2.2.8
Overfilling, 7.4.4, A.7.4.4; see also Over-
filling prevention devices (OPD)
Pressure relief devices, 5.7.2.2, E. 1
Regulators, 6.8.1.2
Removal from service see Removal from
service
Requalification for service, 5.2.1.2(A),
5.222,523
Service pressure, 5.2.4.1, 5.2.4.5,
7.2.2.9(1)
Specifications, Table 4.1.1, Annex C
Storage of, Chap. 8
Within buildings, 6.19.1.3, 8.2.1.3 to
8.2.1.5,8.3
Empty containers, 8.1.1, 8.2.1.4
Fire protection, 8.5, A.8.5
Outside buildings, 8.4, A.8.4.1 to
A8422
Protection of containers, 8.2.1
Outside buildings, 8.4.2, 8.4.3,
AB8421,A8422
Valves, 8.2.1.2,8.2.2
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Transportation of, 6.19.1.4, 6.19.3.6,
9.3.1,9.3.2

Use in buildings or on roofs or balconies,
6.19.1.2,6.19.2, 6.19.4 10 6.19.11,
A6.1925,A.6.19.2.7

Venting, 7.3.2.2

D

Definitions, Chap.3
Demonstrations, containers used in,
6.19.9, A.6.19.9.3
Department of Transportation see DOT
Design certification (definition), 3.3.17
Design pressure, 7.2.2.9
Refrigerated containers, 12.1.2.1
Vaporizers, 11.5.2.4, 11.5.2.7
Design temperature see Temperature, de-
sign
Detector, LP-Gas, 13.2.3.2
Devices see specific type, such as Dis-
pensers
Diameter (definition), 3.3.18
Dikes see Impoundment
Direct gas-fired tank heaters, 5.21.4,
6.214.5
Definition, 3.3.19
Dispensers, vehicle fuel see Vehicle fuel
dispensers
Dispensing stations, 5.2.1.8, 6.24,
8.4.1.2(5)
Container storage at, 8.1.1
Definition, 3.3.20
Protection
Physical damage, against, 6.24.3.12
Tampering, against, 6.24.3.7
Distributing plants see Bulk plants
Docks see Marine shipping and receiving
DOT
Cargo tank vehicle specifications, 9.4.3.1,
9.43.4
Compliance with regulations, 5.2.1.1,
9.3.2.10,9.3.3.7,A5.2.1.1,D.2.4
Containers see DOT containers
Definition, 3.3.21
DOT containers, 5.2.7.3, 9.3.1, 11.3.1.1,
11.3.1.4; see also Cylinders
Connection and appurtenance require-
ments, Table 5.7.4.1
Portable containers of more than 1000 1b
(454 kg) water capacity, 9.3.3.2
Pressure relief valves, 5.7.2.2, 5.7.2.4
Requalification for service, 5.2.2.2, 5.2.3,

11.3.1.4(A)

E

Educational occupancies, 6.19.7, Table
8.3.1(a)

Electrical equipment
Cargo tank vehicles, 9.4.4.4
Ignition source control, 6.22.2, Table
6.22.2.2, A.6.222.2, A.6.22.23
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Installation, 6.18.3
Marine terminals, 13.2.1.9, 13.2.1.10,
13.2.2,13.2.3.3
Emergency shutoff valves see Valves
Enforcement of code, 1.7
Engine fuel systems, 6.19.1.5, 9.1.2(4),
Chap. 11,A.9.1.2(4)
Carburetion equipment, 11.5
Container appurtenances, 5.7.4.1(E),
11.4,11.7,11.8.1.2, 11.8.1.3,
A.11.8.1.2
Containers, 5.2.4.4, 6.2.2, 11.3, 11.7,
A.l13.1,A.11.3.7
Conversion to LP-Gas, 11.7.3.7
Floor maintenance machines, 11.13
As ignition sources, 7.2.3.2(A)
Not mounted on vehicles, 11.14
Portable engines, 6.2.2, [1.14.1.1
Trucks powered by LP-Gas, 11.12
Valves, 11.4.1.3to 11.4.1.10
Engines, pump/compressor, 5.17.6
Equipment
Agricultural, 7.2.3.5, A.7.2.35(A)
Carburetion see Carburetion equipment
Electrical see Electrical equipment
Industrial, 7.2.3.5, A.7.2.35(A)
LP-Gas see LP-Gas equipment
Equivalency to code, 1.5
Evacuation see Filling
Excess-flow valves see Valves
Exhaust systems, cargo vehicle, 9.4.9
Extinguishers, portable fire, 6.23.8,
6.25.4.2,7.2.3.8(4), 8.5,9.3.5,9.4.7,
13.2.1.13, 14.3.3.4, A.8.5,A.94.7

F
Facilities
Bulk/gas distribution see Bulk plants
Liquid transfer, installation of, 6.18.2,
A.6.18.2.5
Fail-safe product control, redundant,
6.26.4
Farm carts see Movable fuel storage ten-
ders
Fences, 6.4.7,6.18.4.2, A.6.4.7
Filling, Table 6.22.2.2,7.2.2,7.4.2.2,
74.2.3,84.1.4,14.22.3,A7225;
see also Transfer, LP-Gas liquid
Alternate method, F.5.2
Ignition sources, 6.22.3.1, 6.22.3.2
Nonstationary installations, 6.5.4
Quantity of LP-Gas, 7.4, A.7.4.2.2 to
A744
Stationary installations, 6.3.10, 6.5.2
Volumetric see Volumetric method filling
Weight see Weight method filling
Fire blankets, 13.2.3.5
Fire protection, 6.23.8, 6.25, A.6.25.2 to
A.6.255.1
Containers, 6.19.11.1, 8.5, A.8.5
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Definition, 3.3.23, A.3.3.23
Maintenance of fire protection equip-
ment, 14.3.3
Roofs, on, 6.19.11.1
Special, 6.25.5, A.6.25.5.1
Storage within buildings, 8.3.2.1
Fire walls, 6.4.7, A.6.4.7
Fittings, 5.9, A.5.9.5
Cargo tank vehicles, 9.4.3, A.9.4.3.5
Engine fuel systems, 11.6.2
Installation, 6.9.3, 6.9.4, A.6.9.3.1,
A.6.9.4.5
Materials, 5.9.4
Polyethylene and polyamide pipe and
tubing, 5.9.5, A.5.9.5
Protection of, 9.6.2.2
Fixed piping system (definition), 3.3.24;
see also Piping and piping systems
Flame effects before a proximate audi-
ence, 6.19.10, 6.19.10.3
Flames, open see Open flames
Flexible connectors, 5.9.6, 6.19.2.6
Cargo tank vehicles, 9.4.3, A.9.4.3.5
Definition, 3.3.25
Flexible hose connectors, 6.8.1.2, 6.9.6.2
Flexible metallic connectors, 6.8.1.1,
6.8.1.2.69.6.2
Definition, 3.3.25.2
Installation, 6.9.6.1
Non-engine fuel systems, 6.23.5.1
Regulator installation, 6.8.1.1
Floor maintenance machines, 11.13
Flow indicators, 5.17.1.3(B), 5.17.7
Food service appliances, 6.19.9.4
Emergency use in buildings, 6.19.8
Storage of butane nonrefillable contain-
ers, 8.3.2.3
Forklift trucks see Industrial trucks
Fuel systems, engine see Engine fuel sys-
tems
Fusible plug devices, 5.7.2.13, 5.21.2.4,
5.21.3.3,5.21.5.5,5.21.6 4,
11.4.1.7(A), 11.5.2.5

G

Gallon. U.S. Standard (definition), 3.3.26
Garaging of vehicles see Parking and
garaging of vehicles
Gas
Definition, 3.3.27
Liquefied petroleum see LP-Gas
Gas-air mixers, 5.21.8, Table 6.22.2.2
Definition, 3.3.28, A.3.3.28
Installation, 6.21.8
Gas distribution facilities see Bulk plants
Gaskets, 5.7.1.4, 6.9.3.5, 12.3.34 to
12.3.3.6
Gas tank heaters see Direct gas-fired tank
heaters
Gas vaporization see Vaporizers

Gauges, 9.7.3.5, 11.3.6.4
Bleeding of product, 5.7.5.10
Fixed liquid level, 5.7.5.10, 7.3.1(1)
Definition, 3.3.29.1
Fixed maximum liquid level, 5.2.5.7,
5.7.3.1t0 5.7.3.3, Table 5.7.4.1,
5.74.4,57.5.21t05.7.54,5.7.5.6,
5.7.5.7,6.26.5.1,6.26.5.2, A.5.2.5.7,
A5.7.32,A5.753,F53
Definition, 3.3.29.2
Engine fuel systems, 11.4.1.5, 11.4.1.6,
11.12.2.3
Liquid transfer from containers, 7.4.3.2
Vent location, 6.3.10
Float (magnetic), Table 5.7.4.1, 5.7.4.4,
5.7.5.2,5.758,62652,11.4.1.11
Definition, 3.3.29.3
Liquid level, 5.7.5, 5.7.8.1, 5.7.8.5(B),
124.1,A5.753
Pressure see Pressure gauges
Protection of, 5.7.8.2
Rotary, 5.7.4.4,5.7.5.2,5.7.5.8, 5.7.5.10,
7.3.1(1)
Definition, 3.3.20.5
Slip tube, 5.7.4.4,5.7.5.2,5.7.5.10,
7.3.1(1)
Definition. 3.3.29.6, A.3.3.29.6
Temperature, 5.7.4.4
Variable liquid level, 5.7.1.2, 5.7.5.2,
5.7.5.8,575.9,74.3.2,743.3,
AS5.7.12
General requirements, Chap. 4
GPA (definition), 3.3.30
Grounding, 6.9.3.15, 6.22.1.3

H

Heater-cylinder units, 6.19.4.5 to
6.19.4.10
Heaters and heating systems
Buildings or structures, 10.2.3, 10.3.1.5,
10.3.2.8
Portable, 6.19.2.7, 6.19.2.8, A.6.19.2.7
Temporary/emergency, 6.19.2.7,
6.19.2.8,6.19.6.2, 6.19.6.3, 6.19.8,
A6.19.2.7
Patio heaters, 6.20.2
In storage containers, 5.2.1.9
Tank heaters, 5.21.4,6.21.4
Unattended, 5.20.3
On vehicles, 5.20.7, 6.23.7.3 to 6.23.7.6,
A.5.20.7, A.6.23.7.6
Water, 5.20.7, A.5.20.7
High-liquid-level alarm/cutoff devices,
124.1.3t012.4.1.8
Horizontal containers, 5.7.3.6, 6.6.3
Horizontal filling, 5.7.5.6(B)
Hose, 5.9.6
Buildings, use in, 6.19.2.6, 6.19.12.2(H)
Cargo tank vehicles, 9.4.2.3, 9.4.3,
9.445,A9435

Delivery, 9.7.3.3,9.7.34,9.73.6
Dispensing, 6.24.3.5, 6.24.3.6, 6.24.3.13,
6.24.4.1
Engine fuel systems, 11.6.3, 11.12.3
Hydrostatic relief valve installation, 6.13
Inspection, 7.2.4
Installation, 6.20.3, 11.9
Low emission transfer, 6.26.5.2
Physical damage, protection against,
6.20.3.8
Protection, 6.18.2.6
Transfer, 6.5.1.4, 6.18.2.6, 6.18.2.7,
7.2.2.12,72.3.7,72.4
Trucks, 11.12.3
Vehicle engines, 11.7.5.2
Hose connections, 5.9.6, 6.19.2.6
Hydrostatic relief valves, 5.13, 6.13,
6.19.12.2(I), 6.23.5.1(L), 6.24.3.6,

11.9.2

1

ICC,5.2.1.1(B), 11.3.1.3, A.5.2.1.1, Annex
C,D.24

Definition, 3.3.31
Ignition sources see Sources of ignition
Impoundment, 6.4.5.3, 6.4.5.4,6.4.6, 12.5,
A6.4.6
Refrigerated containers, 12.7.3
Incident reports, Small LP-Gas systems
(SLGS), 14.4.3,A.14.43.1
Industrial occupancies (plants)
Buildings housing, 6.19.6
Container connections and appurte-
nances, 5.7.4.1, Table 5.7.4.2,
5.7.4.3, 6.8.1.4(B)
Definition, 3.3.33
Fire protection, 6.25.4.2
Indirect-fired vaporizers, 6.21.2.8
LP-Gas system installations, 6.18,
A6.18.2.5
Operations and maintenance, Chap. 14
Storage of LP-gas in, Table 8.3.1(b)
Industrial trucks, 5.7.3.6, 6.2.2, 11.3.2.2,
11.12,11.13.2.1
Overfilling prevention devices (OPD),
use of, 5.7.4.1(E)
Pressure relief valves, 5.7.2.13
Inspections
Corrosion protection, underground tanks,
K.3
Hose, 7.2.4
Marine shipping and receiving, prior to
transfer at, 13.4, A.13.4.1
Refrigerated containers, 12.6
Installation, LP-Gas systems, Chap. 6
Appliances, 6.19.2, 6.20, 6.23.7
Balconies, exterior, 6.19.11.2
Buildings, 6.19, A.6.19.2.7 to A.6.19.10.3
Bulk plants, 6.18, A.6.18.2.5
Container appurtenances, 6.7
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Containers see Containers
Dispensers and dispensing stations, vehi-
cle fuel, 6.24
Engine fuel systems, Chap. 11
Equipment, 6.17, 6.22.2, 6.23.6,
A.6.2222,A.62223
Fire protection, 6.25, A.6.25.2 to
A.6.255.1
Ignition source control, 6.22, A.6.22.1.2
to A.6.22.2.3
Industrial plants, 6.18, A.6.18.2.5
Multicontainer, 6.3.6, 6.3.11, 6.4.2, 6.4.3
Nonstationary, 6.5.4
Notification of, 4.3
Piping systems see Piping and piping
systems
Plans, submission of, 4.3.1
Regulators, 6.8.1, 6.8.2, A.6.8.2(H)
Roofs, 6.19.11.1
Stationary see Stationary (fixed or perma-
nent) installations
Temporary, 4.3.2, 6.6.5, 6.19.8
Transfer facilities, 6.18.2, A.6.18.2.5
Underground containers see Underground
containers
Vaporizers, 6.21, 6.22.3.2
Vehicles. 6.23, Chap. 11, A.6.23.1,
A6.23.7.6
Institutional occupancies, 6.19.7
Insulation system, 5.2.8.3(B), 6.25.5.1,
A.6.25.5.1, Annex H
Internal valves see Valves
Isolation valves, 13.3.2

J
Joints, 5.9.5,6.9.3.5,9.4.3.2, A59.5

K

Kettles, portable tar, 6.19.2.8, 6.23.3.5
kPa (definition), 3.3.34
kPag (definition), 3.3.35

L

Labeled (definition), 3.2.4
Labeling see Marking
Life safety, 6.25.2.2
Marine shipping and receiving facilities,
13.2.1.6, 13.2.1.7, 13.2.1.13, 13.2.3.5
Small LP-Gas systems (SLGS), 14.4.2 to
14.4.9, 14.4.12, 14.4.13,A.14.4.3.1,
A.14.4.7
Lighting
Bulk/industrial plant, 6.18.5
Marine terminals, 13.2.1.9, 13.2.1.10
Transfer operations, 7.2.3.2(B)
Vehicles, 9.2
Lightning protection, 6.22.1.2
Liquefied petroleum gases see LP-Gas
Liquid meters, 6.17.5, 9.4.4.5(A)
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Liquid transfer see Transfer, LP-Gas lig-
uid
Liquid volume tables, computations, and
graphs, Annex F; see also Volumet-
ric method filling (loading)
Listed (definition), 3.2.5, A.3.2.5
Loading see Filling
Low emission transfer, 6.5.4.4, 6.24.4.3,
6.26.5,11.4.1.6
Definition, 3.3.37, A.3.3.37
LP-Gas
Definition, 3.3.36
Odorization, 4.2,5.2.8.5,A4.2.1, A4.23
Properties of, Annex B
Refrigerated see Refrigerated containers
LP-Gas equipment, 5.17, Chap. 5
Acceptance of, 4.1
Building installations, 6.19.3
Fabrication, 5.17.1.3
Installation, 6.17, 6.22.2, 6.23.6,
A6.2222,A.622.2.3
Protection of, 9.4.5
Vehicle installations, 6.23.6,9.4.4, 11.10,
11.13.1.1
LP-Gas systems
Acceptance of, 4.1, Table 4 1.1
Definition, 3.3.38
Installation see Installation, LP-Gas sys-
tems
Location, Chap. 6
Protection against tampering, 6.18.4
Small LP-Gas systems (SLGS), 144,
Ald4

M

Maintenance, Chap. 14
Manbholes, 5.7.8.4
Manufactured home installations,
6.8.2(A)
Marine shipping and receiving, Table
6.22.2.2, Chap. 13
Design and construction, 13.2.1,
Al13.2.1.1
General cargo, 13.2.1.2
Inspections prior to transfer, 13.4,
A.13.4.1
Operations and maintenance, Chap. 14
Pipelines, 13.3, A.13.3.1
Transfer procedures, 13.2.3, 14.2.1,
Al14.2.1
Valving and connections, 13.3.2
Marking
Bleeder valves, 11.4.1.6

Container, 5.2.1.1, 5.2.8, 11.3.1.1, 11.3.4,

11.7.14,A5.2.1.1, A5.2.8.2,
A5283
Container connections, 5.7.8.5
Cylinders, 6.4.5.11
Direct gas-fired tank heaters, 5.21.4.2
Fixed liquid level gauges, 5.7.5.4
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Floor maintenance machinery,
11.13.2.3(A)
Pressure relief valves, 5.7.2.9, 11.3.6.3,
[1.3.6.4,114.1.9
Refrigerated containers, 12.2
Vaporizers, 5.21.2.1, 5.21.3.1, 5.21.6.1
Vaporizing burners, 5.21.5.2
Variable liquid level gauges, 5.7.5.7,
5.75.8
Vehicles, 9.4.6, 11.11, A.11.11.2.2; see
also Placards
Maximum allowable working pressure
(MAWP)
ASME containers, 5.2.4.2, 5.2.4.3(B),
5.2.4.4,6.23.3.1
Engine fuel and mobile containers,
11.3.2
Filling and evacuating containers,
7.2.2.9(2)
Carburetion equipment, 11.5.1
Definition, 3.3.39
Vaporizers, 11.5.2.3
Mercantile occupancies, Table 8.3.1(b)
Metal parts, pressure-containing, 5.17
Meters, 5.17.1.3(C)
Liquid, 6.17.5.1, 6.17.5.2, 9.4.4.5(A)
Small LP-Gas systems (SLGS), 14.4.1.2
Minimum design metal temperature
(definition), 3.3.40; see also Tem-
perature, design
Minimum requirements, 4.6, A.4.6
Mixers, gas—air see Gas—air mixers
Mobile containers, 5.2.4.4, 6.23.3; see
also Vehicles, containers on/in
Definition, 3.3.41
Maximum allowable working pressure
(MAWP), 11.3.2
Mobile homes, appliances in, 5.20.6,
6.8.2(A), A.5.20.6
Mobile units
Portable units, general provisions for,
11.13
Safety precautions for, 6.23.8
Monitor nozzles, 6.25.6.3
Mounded containers, 6.6.6.3, 6.25.5.3,
Annex K
Corrosion and corrosion protection,
6.6.6.3(4), 6.16.1, Annex K
Definition, 3.3.42
Flotation due to flooding, anchoring to
prevent, 6.6.1.6
Location, 6.4.4
Marking, 5.2.8.3(B)
Pressure relief devices/valves, 5.7.2.8
Separation distances, Table 6.3.1, 6.3.4,
6.26.2
Movable fuel storage tenders, 9.3.4, 9.5
Definition, 3.3.43, A.3.3.43
Supports, 5.2.7.2, 5.2.7.2(D)
MPa (definition), 3.3.45
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MPag (definition), 3.3.45
Multipurpose passenger vehicles (defini-
tiom), 3.3.46

N
NFPA (definition), 3.3.47

Nozzles, monitor, 6.25.6.3
NPGA (definition), 3.3.48

o

Odorization of LP-Gas, 4.2, 5.2.8.5,
14.45,A42.1,A423

One call notification center, 14.4.2.1,
14.4.2.2

Open flames, 6.9.3.6, 6.22.2.5, 6.22.3.1,
6.22.3.3, 6.22.3.4, 7.2.3.2(B),
7.2.3.5(B), 11.15

Operating pressure see Working pressure

Operations, Chap. 14; see also Transfer,
LP-Gas liquid

Small LP-Gas systems (SLGS), 14.4.10

Overfilling, 7.4.4, A.7.4.4

Overfilling prevention devices (OPD),
5.7.3, Table 5.7.4.1, 5.7.4.1(E),
5.7.4.1(G), 6.26.5.2(F), 7.4.4.1,
11.4.1.13to 11.4.1.15,A.5.7.3.2

Overpressure shutoff devices/valves,
5.8.1.1,5.8.12,5.8.1.11, 6.8.2(E),
6.8.2(F)

Definition, 3.3.50

P
Painting
Cargo tank vehicles, 9.4.6
Containers, 5.2.3.3,6.6.1.4, A.6.6.1.4
Engine fuel containers, 11.3.7
Parking and garaging of vehicles, 6.23.9,
7.2.3.4,8334,9.7,11.15,13.2.1.4
Passenger-carrying vehicles, 6.23.3.1,
6.23.3.4(1), 6.23.7, 11.3.2.2,
A.6.23.7.6
Multipurpose passenger vehicles (defini-
tion), 3.3.46
Patio heaters, 6.20.2
Permanent installation see Stationary
(fixed or permanent) installations
Permitted (definition), 3.3.52
Personnel
LP-Gas liquid transfer, 7.2.1, 7.2.2.1,
7.2.3.8(5)
Marine facilities, 13.2.1.6, 13.2.1.7,
13.2.1.13, 13.2.3.5
Qualifications, 4.4, 14.4.10, A 4.4
Safety, planning for, 6.25.2.2; see also
Life safety
Piers see Marine shipping and receiving
Pipeaway system, 11.7.5.2

Pipelines, marine terminal, 13.3, A.13.3.1
Piping and piping systems, 5.9, 6.9, Table
6.22.2.2,A.5.95,A.69.1.14) to
A.6.9.6.2
Aboveground, 6.9.3.10, 6.9.3.11
Buildings, liquid into see Buildings/struc-
tures
Cargo tank vehicles, 9.1.1, 9.4.3, 9.4.5,
A9.1.1(3),A9435
Definition, 3.3.53
Discharge, 6.7.4, 6.8.1.5, 6.8.3.7,
6.8.3.11 t0 6.8.3.15, 6.9.34
Dispensers, 6.24.3.5, 6.24.3.6
Fittings see Fittings
Hydrostatic relief valve installation see
Hydrostatic relief valves
Installation, 6.9.3 to 6.9.5, 6.19.2,
6.21.8.1,A.6.93.1,A.6945
Joints see Joints
Materials, 5.9.1.1, 5.9.3
Non-engine fuel systems, 6.23.5
Polyethylene and polyamide, 5.8.3.2,
5.9.5,5.12.6,6.9.1.1(3), 6.94, 6.9.5,
14.4.11.2, A595,A.694.5
Tables for sizing, Table 15.1(o) to
Table 15.1(q)
Protection of, 6.9.3.10, 6.9.3.11, 6.9.3.14,
9.4.5
Refrigerated containers, 12.3.3
Regulator venting, 5.8.3, A.5.8.3
Service limitations, 6.9.1, A.6.9.1.1(4),
A.69.1.2
Sizing
Tables for sizing, Chap. 15
Vapor piping systems, 6.9.2
Smalt LP-Gas systems (SLGS), 14.4.2,
144.4, 14.4.11
Testing, 6.14, 11.9.1.10
Underground see Underground piping
Valves see Valves
Vehicle engines, 11.6, 11.9
Placards, 9.3.2.10, 9.3.3.7,9.4.6.2
Plants
Bulk/distributing see Bulk plants
Industrial see Industrial occupancies
(plants)
Plugs, 5.7.7.1, 11.4.1.12, 11.5.2.6; see also
Fusible plug devices
Point of transfer, 6.5.3,6.5.4, 6.18.2.1,
6.18.2.2,7.2.3.2,7.2.3.5(A),
7.2.3.8(7), A.7.2.3.5(A)
Cargo tank vehicles/railroad tank car,
6.18.2.3, 6.26.4.1, 9.4.10(2)
Definition, 3.3.54
Pier or dock, 13.2.1.2
Tank heater location and, 6.21.4.5

Portable appliances
Hose for, 6.20.3
Regulators for, 6.8.1.7, 6.8.2(C)
Portable containers; see also Cylinders;
Portable storage containers
Appurtenances, protection against physi-
cal damage of, 5.2.6
Definition, 3.3.55, A.3.3.55
Indoors, 6.19, A.6.19.2.7 to A.6.19.10.3
Installation, 6.6.5
Location, 6.2, 6.19, A.6.19.2.7 to
A.6.19.10.3
Non-engine fuel systems, 6.23.3.1
Qutlet seals, 7.2.2.5, 7.2.2.6, A.7.2.2.5
Regulators on, 6.8.1.2, 6.8.1.4(B), 6.8.1.7
On roofs, 6.19.11.1
Separation distances, 6.3.1
Transportation of LP-Gas in, 9.3
Portable engines see Engine fuel systems
Portable multicontainer systems, 5.7.8.3
Portable (skid) tanks, 5.2.7.2,5.2.7.3,
D.24.1,D.2.4.4
Container appurtenances, 6.9.3.3
Definition, 3.3.57
Filling, 7.4.3.1(3)
Portable storage containers
Container appurtenances, 6.9.3.3
Definition, 3.3.56, A.3.3.56
Installation, 6.6.5
Supports, 5.2.7.2
Powder coating, engine fuel containers,
11.3.7
Pressure-containing metal parts, 5.17
Pressure gauges, 5.2.5.5, 5.7.4.4, 5.7.6,
5.7.8.5(B), 5.7.8.6, A.5.2.5.5
Pressure relief devices/valves, 5.7.2,
5.7.8.1,6.8.1.1,6.8.1.2,6.9.3.4,
Annex E
Connections, 5.2.5.6, 11.3.6
Definitions, 3.3.58, 3.3.74.5, A.3.3.74.5.1
0 A3.3.74.54
External, 5.7.4.1(A), Table 5.7.4.1,
5744
Definition, 3.3.74.5.1
Fire exposure sizing, 12.8.4
Flush-type full internal, Table 5.7.4.1,
5.74.4,114.1.7,114.1.10
Definition, 3.3.74.5.2, A.3.3.74.5.2
Full internal, Table 5.7.4.1
Definition, 3.3.74.5.3, A.3.3.74.5.3
Installation, 6.8.3
Internal spring-type, Table 5.7.4.1,
5.74.1(A),5.74.4,5.21.24,
5.21.3.2,5.21.3.3,5.21.64
Definition, 3.3.74.5.4, A.3.3.74.54
Marking, 5.7.2.9
Position of, 6.3.7, 6.3.9, 6.3.10, 6.6.1.1,
6.9.3.3,8.2.1.2,9.6.2.5
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Vaporizers, 6.21.3.3
Vehicular transportation, for, 9.3.3.6
Protection, 11.7.5.2(J)
Refrigerated containers, 12.8
Regulator, 5.8.1.1, 5.8.1.2, 5.8.1.5 to
5.8.1.8,5.8.1.11
Testing, E.2.3
Vaporizer, 5.21.9, 6.21.2.3
Vaporizing bumers, 5.21.5.4, 5.21.5.5
Vehicles, 6.23.4.1, 9.5.2.5, 9.6.2.5,
11.4.1.7,114.19, 11.7.5,11.12.2.4,
11.12.2.6, 11.12.4.4
Psia (definition), 3.3.60
Psi (definition), 3.3.59
Psig (definition), 3.3.61
Pumps, 5.17.2, 5.17.6, 6.17.2, 6.18.2.4,
Table 6.22.2.2, 6.24.3.4, 7.3.1(5),
9.4.12,944,11.14.1.5,12.5.8.1
Purging, 7.3.1(6), 7.3.2,9.7.3.7, 12.3.3.3,
13.4.6

Q
Quick connectors, 5.9.6
Definition, 3.3.62

R

Railroad tank cars see Tank cars
Recreational vehicles, 6.23.3.1
Appliances in, 5.20.6, 6.8.2(A), A.5.20.6
Engine fuel containers, 11.3.2.2
Redundant fail-safe product control,
6.26.4
References, Chap. 2, Annex L
Refrigerated containers, 6.4.6, Table
6.22.2.2, Chap. 12, 14.2.1.4, A.6.4.6
Construction and design, 12.1
Foundations, 12.3.4, A.12.3.4.2
Impoundment, 12.5
Inspections and tests, 12.6
Instruments and controls, 12.4
Marking, 12.2
Pressure and vacuum control, 12.4.2
Relief devices, 12.8
Siting, 12.7
Transfer of refrigerated product, 7.2.2.10
Refrigerated LP-Gas (definition), 3.3.63
Regulators, 5.8, 6.8, 6.19.2.2, A.5.8.3,
A.6.8.2(H)
Automatic changeover (definition),
33.64.1,A3.3.64.1
Carburetion equipment, 11.5.3.2
Engines not on vehicles, 11.14.1.4
Fabrication, 5.17.1.3
First-stage, 5.8.1.6, 5.8.1.7, 5.8.1.9,
6.8.1.1,6.8.1.3, 6.8.2(D), 6.9.2.1
Definition, 3.3.64.2
Pipe sizing between first- and second-
stage regulators, Table 15.1(a), Table
15.1(d), Table 15.1(f), Table 15.1(h),
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Table 15.1(k), Table 15.1(0), Table
15.1(p)

High-pressure, 5.8.1.3, 5.8.1.5, 5.8.1.8,
6.8.1.1,6.8.1.3,6.8.2, A.6.8.2(H)

Definition, 3.3.64.3

Hose use with, 6.20.3.1

Installation, 6.8.1, 6.8.1.1, 6.8.1.2, 6.8.2,
A.6.8.2(H)

Integral 2-psi service (definition),
3.3.64.4

Integral two-stage, 5.8.1.2 to 5.8.1.5,
6.8.2, A.6.8.2(H)

Definition, 3.3.64.5

Line pressure, 6.8.1.8, 6.8.2(H),
A.6.8.2(H)

Definition, 3.3.64.6

Pipe sizing between 2-psi service and
line pressure regulator, Table 15.1(b),
Table 15.1(i)

Non-engine fuel systems, 6.23.4.2

Protection, 5.7.8.2, 6.8.1.4

Second-stage, 5.8.1.2, 6.8.1.1, 6.8.1.2,
6.8.2(D)

Definition, 3.3.64.7

Pipe sizing between first- and second-
stage regulators, Table 15.[(a), Table
15.1(d). Table 15.1(f). Table 15.1(h),
Table 15.1(j), Table 15.1(k), Table
15.1(0), Table 15.1(p)

Pipe sizing between second-stage regu-
lator and appliance, Table 15.1(c),
Table 15.1(e), Table 15.1(g), Table
15.1(1)

Pipe sizing between second-stage regu-
lator and building, Table 15.1(q)

Selection of, 6.8.2, A.6.8.2(H)
Single-stage, 5.8.1.1, 6.8.1.7, 6.8.2,
A.6.8.2(H)

Definition, 3.3.64.8

Pipe sizing between first- and second-
stage regulators, Table 15.1(j)

Small LP-Gas systems (SLGS), 14.4.1.2
2 psi regulator system, 6.8.2, A.6.8.2(H)
Definition, 3.3.64.9
2 psi service, 5.8.1.11, 6.8.2(H),
A.6.8.2(H)

Definition, 3.3.64.10

Pipe sizing between 2 psi service and
line pressure regulator, Table 15.1(b),
Table 15.1(1)

Two-stage regulator system, 5.8.1.8,
6.8.2, A.6.8.2(H)

Definition, 3.3.64.11

Vaporizing burners, 5.21.5.9, 5.21.5.10

Vehicles, 9.4.4.5, 11.10.1.2

Venting, pipe for, 5.8.3, A.5.8.3

Remote shutoff controls, 5.7.4.2, 5.12.4,

6.10,6.11.4,6.11.5, 6.18.2.4(C),
6.24.3.8 to 6.24.3.11, 6.26.3.3,
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6.26.4.3, 7.3.1(8), 9.4.3 .4,
A.6.1003)
Removal from service, 5.2.1.4, 11.3.3.1
Residential buildings, storage within,
Table 8.3.1(a), 8.3.2, 8.3.5
Retroactivity of code, 1.4
Roofs
Containers on, 4.3.1, 6.6.7, 6.19.11,
8.2.1.5
Fire protection for containers on, 6.25.3.1
LP-Gas systems on, 6.19.11
Rooms, within structures, 8.3.4, 10.3.2,
A.103.2.6

S

Safety, operational, 7.2, A.4.6, A.6.1.3,
A7.22.5,A723.5(A)
Safety, personnel see Life safety
SCFM, 5.7.2.6,5.7.2.9
Definition, 3.3.70
Scope of code, 1.1, A.1.1
Security provision, 6.18.4
Seismic loading
ASME containers, 5.2.4.3(D)
Refrigerated containers, 12.3.2
Semitrailers, 5.2.7.2(B), 9.5
Separation
Container pressure relief valve and build-
ing openings, 6.3.7, 6.3.9, Table
6.3.9,6.3.10
Containers, 6.3, 6.4.4.5, 6.4.5.4 to
6.4.5.10,6.4.5.12,6.26.2, A.6.4.5.8
Cylinders in storage, 8.3.3.2, 8.3.4.2,
8.4.1.1t08.4.1.3
Refrigerated containers, 12.7
Tank heaters, 6.21.4.1, Table 6.21.4.1
Transfer points, 6.5.3, Table 6.5.3
Vaporizers, 6.21.2.11, 6.21.3.6, Table
6.21.3.6
Vaporizing burmers and containers,
6.21.5.2, Table 6.21.5.2
Service head adapter (definition), 3.3.65
Service pressure, 5.2.4,7.2.2.9,A.5.24.4
Container appurtenances, 5.7.1.3
Fittings, 11.6.2.2, 11.6.2.3
Pipe, tubing fittings, and valves, 5.9.1.4,
5.9.4.1, Table 5.9.4.1, 5.12.2
Pressure-containing metal parts, 5.17.1.2
Recreational vehicles, cylinders on,
6.23.3.1(B)
Small LP-Gas systems (SLGS), 14.4.11.3
Shutoff valves see Valves
Sight flow glasses, 5.17.7
Skid (portable) tanks see Portable (skid)
tanks
Small LP-Gas systems (SLGS), 14.4,
Al44
Application, 14.4.1
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Construction records, maps and operating
history, 14.4.6
Consumer education, 14.4.13
Damage prevention, 14.4.2
Incident reporting, 14.4.3, A.14.4.3.1
Interruption of service, 14.4.9
Key valve maintenance, 14.4.7, A.14.4.7
Leaks
Response to reports of, 14.4.9
Survey, 14.4.12
Testing, 14.4.8
Odorization, 14.4.5
Operator qualification and covered tasks,
14.4.10
Piping system service limitations, 14.4.4,
14.4.11
Smoking, 7.2.3.2(B), 9.4.10
Snowfall, heavy, 6.15
Sources of ignition, 6.3.10
Control, 6.18.6, 6.22, 7.2.3.2,7.2.3.8,
A6.22.1.2t0A.6.22.23
Definition, 3.3.67
Garaging of vehicles, 11.15
Piers, 13.2.1.9 to 13.2.1.12
Point of discharge, distance from,
6.8.1.6
Special buildings, storage within, 8.3.4
Special protection, 6.25.5, A.6.25.5.1
Definition, 3.3.68, A.3.3.68
Sprinkler systems, 6.19.11.1, 8.3.2.1
Standard cubic foot (SCF) (definition),
3.3.69
Stationary engines, 11.14
Stationary (fixed or permanent) installa-
tions, 4.3.1
Containers in, 6.5.2
Definition, 3.3.71
Regulator installation, 6.8.1.1
Tank supports, 5.2.7.1
Storage, refrigerated see Refrigerated
containers
Storage occupancies, Table 8.3.1(b)
Storage of cylinders see Cylinders
Strainers, 5.17.1.3(B), 6.17.4
Structures see Buildings/structures
Swivel-type piping, 6.12.2 to 6.12.6,
6.18.2.6,7.2.3.7

T

Tank cars, 6.12.11, 6.18.2.3, 6.18.2.6,
Table 6.22.2.2, 6.26.4.1, 7.2.3.6 to
7.23.8

Tank heaters, 5.21.4, 6.21.4

Tanks see API-ASME containers (or
tanks); ASME containers; Cargo
tanks; Containers; Portable (skid)
tanks

Tar kettles, 6.19.2.8, 6.23.3.5
Temperature, design

Minimum design metal temperature (def-
inition), 3.3.40

Refrigerated containers, 12.1.2

Temperature gauge, 5.7.4.4, 12.4.1.9

Temporary container installations, 4.3.2,
6.6.5, 6.19.8; see also Portable con-
tainers

Tenders, movable fuel storage see Mov-
able fuel storage tenders

Tests

Containers see Containers

Hose assembly pressure test, 5.9.6.5

Hose stream resistance, H.4

Insulation, container, Annex H

Piping and piping systems, 6.14,
11.9.1.10

Pressure relief devices/valves, E.2.3

Thermal insulation, H.3

Tractors, 6.23.5.2, 11.9.1 11
Trailers, 5.2.7.2(D), 9.1.1(2), 9.5

Attachment of tank to, 5.2.7.2(B)

Fuel connection to tractor, 6.23.5.2,
11.9.1.11

Training, 4.4, 6.19.9, 11.2, A.4.4,
A.6.1993
Transfer, LP-Gas liquid, 6.19.1.5, Chap. 7

Arrangement of systems, 7.2.3,
A7.2.3.5(A)

Cargo tank vehicles, 7.2.3.3 to 7.2.3.5,
7.2.3.8,9.1.1(3), 9.4, A.7.2.3.5(A),
A9.1.1(3),A9.4.35, A947

Containers, 7.2.2, 7.4, A.7.2.2.5,
AT7422t0A.74.4

Nonstationary installations, 6.5.4
Stationary installations, 6.5.2

Facilities, installation of, 6.18.2,
A.6.182.5

Ignition source control, 7.2.3.2

Location, 6.5, A.6.5.1

Low emission transfer see Low emission
transfer

Marine terminals, Chap. 13

Notification of intent for transfer, 4.3.3

Operations, 7.2.3, 14.2.1, A.7.2.3.5(A),

A142.1
Personnel, 4.4,7.2.1,7.2.2.1, 7.2.3.8(5),
Ad4
Safety, 7.2, A.7.2.2.5, A.7.2.3.5(A)
Venting, 7.3

Transfer personnel, 7.2.3.8(5)
Transfer point see Point of transfer
Transportation of LP-Gas, 6.19.1.5,

Chap. 9

Cylinders, 6.19.1.4, 6.19.3.6, 9.3.1,
9.3.2

Extinguishers, portable fire, 9.3.5, 9.4.7,
A9.4.7

Movable fuel storage tenders see Mov-
able fuel storage tenders
Parking and garaging of vehicles, 9.7
Portable containers, 9.3
Qualification of personnel, 4.4, A.4.4
Stationary containers, 9.6
Trailers and semitrailers, 9.5
Trucks, A9.1.1(3)
Industrial (forklift) see Industrial trucks
Piers or docks, on, 13.2.1.3
Tubing, 5.9.1, 5.9.3.2
Cargo tank vehicles, 9.4.3.1 t0 9.4.3.3
Copper, 5.9.3.2
Engine fuel systems, 11.6.1.1
Pipe sizing, Table 15.1(f) to Table
15.1G)
Use in buildings of, 6.19.12.2(B)
Wall thickness of, Annex G
Engine fuel systems, 11.6.1, 11.6.2
Fittings, 5.9.4, 5.9.5, A5.9.5
Installation, 6.9.3 to 6.9.5, A.6.9.3.1,
A6.94.5
Non-engine fuel systems, 6.23.5.1(A)
Regulator venting, 5.8.3, A.5.8.3
Sizing tables, Chap. 15
Two-stage regulator system see Regula-
tors

U
UL (definition), 3.3.72
Underground containers, 6.25.5.4, D.3,
Fig. L.1(c)
Access, 6.3.11
Connections, 5.7.8.4
Corrosion and corrosion protection,
6.6.1(I), 6.6.6.1(H), 6.16.1, Annex K
Filling, 7.4.3.2(A)
Flotation due to high water table, anchor-
ing to prevent, see 6.6.1.6
Installation, 5.7.8.4, 6.6.6.1, 6.6.6.2,
A.6.6.6.1, Annex K
Container appurtenances, 6.7
Location, 6.4.4
Manholes, domes, or housings, 5.7.8.4
Marking, 5.2.8.3(B)
Pressure relief devices/valves, 5.7.2.8,
5.7.4.1(A)
Separation distances, Table 6.3.1, 6.3.4,
6.4.5.7,6.26.2
Underground piping, 6.9.1.1(3)(b),
6.9.3.12t0 6.9.3.14
Small LP-Gas systems (SLGS), 14.4.2
Universal cylinders (definition), 3.3.73
Unloading see Filling

v

Vacuum controls, 12.4.2
Vacuum relief devices, 12.8
Valves, 5.9, A.5.9.5
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Backflow check see Backflow check
valves
Bleeder valves, 7.3.1(3), 11.4.1.5,
11.4.1.6
Bypass, 9.4.4.3
Cargo tank vehicles, 9.4.2.3, 9.4.2:4,
943,9443,9.7.3.4109.7.3.6,
A9435
Check, 5.21.8.4,5.21.8.5,13.3.3
Container, 5.7.4, Table 5.7.4.1
Emergency shutoff, 5.7.4.2, 5.12.3,
5.12.4,6.12, 6.18.2.6, 6.26.4.1,
6.26.4.2,7.3.1(8), 12.1.1.5, A. 4.6,
A6.1.3,A6.12.8
Appliances, 5.20.7, 6.23.7.4, A.5.20.7
Definition, 3.3.74.1
Railroad tank car end of hose, 7.2.3.7
Remote shutoff actuation, 6.10,
6.24.3.8 to 6.24.3.10, A.6.10(3)
Engine fuel systems, 11.4.1.3 to
11.4.1.10, 11.4.1.14, 11.7.2.1,
11.7.2.2,11.7.4.3
Excess-flow, 5.7.4.1, Table 5.7.4.1,
574.2,5745,577.1,57.72,
5.78.1,5.12.3,6.23.73, 114.1.3
Actuated liquid withdrawal., 5.7.8.1
Definition, 3.3.1
Buildings, piping systems in, 6.19.12.2
Cargo tank vehicles, 9.4.3.4, 9.4 4.5(B)
Definition, 3.3.74.2
Dispensers, 6.24.3.5, 6.24.3.8,
6.24.3.11
Internal (definition), 3.3.74.3
Hydrostatic relief, 5.13, 6.13, 6.19.12.2(I)
Intemnal, 5.7.4.2,5.7.4.5,5.7.7.1,5.7.7.2,
5.7.8.1,6.11,6.26.3.1 t0 6.26.3.4,
6.26.4.2,7.3.1(8),9.4.2.3,9.4.2.4,
9.4.43,114.1.3,11.4.1.7, 11.4.1.10,
12.1.1.5
Definition, 3.3.74.4, A.3.3.74.4
Excess-flow (definition), 3.3.74.3
Flush-type full internal pressure relief
see Pressure relief devices/valves
Remote shutoff actuation, 6.10,
6.24.3.8 t0 6.24.3.10, A.6.10(3)
Spring-type pressure relief see Pressure
relief devices/valves
Isolation, 13.3.2
Liquid, 5.7.4.1
Materials, 5.12
Outlet, 7.2.2.5, 7.2.2.6,8.2.2.2, 8.2.2.3,
A7.2.2.5
In polyamide and polyethylene piping
systems, 6.9.5
Power operated, 13.3.2.1, 13.3.2.2
Pressure relief see Pressure relief de-
vices/valves
Protection of, 5.7.8.2, 5.7.8.3,
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6.23.3.4(E), 8.2.1.2,8.2.2,9.3.2.4,
9.334,9.6.2.2,9.6.2.4
Shutoff, 5.7.2.9,5.7.4.1,5.7.4.2,5.7.8.1,
5.21.5.6,521.5.8,6.10,6.11.5, 6.12,
6.13, 11.15(3), Table 5.7.4.2
Small LP-Gas systems (SLGS) key valve
maintenance, 14.4.7, A.14.4.7
Vapor, Table 5.7.4.1, 6.8.1.1, 13.3.2.1
Vaporizers, 5.21, Table 6.22.2.2, 6.22.2.5,
AS5.21.58
Burner see Vaporizing burners
Definition, 3.3.75
Direct-fired, 5.21.3, 5.21.9, 6.21.6.2
Definition, 3.3.75.1
Gas-air mixers used with, 6.21.8.4
Installation, 6.21.3, 6.22.3.2
Electric
Definition, 3.3.75.2
Direct immersion, 6.21.7
Definition, 3.3.75.2.1
Indirect, 6.21.7
Definition, 3.3.75.2.2
Installation, 6.21.7
Indirect (indirect-fired), 5.21.2, 5.21.9,
6.21.6.1,6.21.7
Definition, 3.3.75.3
Gas-air mixers used with, 6.21.8.3
Installation, 6.21.2, 6.22.3.2
Installation, 6.21, 6.22.3.2
Operating procedures, 14.2.1.3
Piping systems feeding, 6.9.1.1(4),
6.9.1.3
Regulator installation, 6.8.1, 6.8.2
Vehicle engines, 11.5.2
Waterbath (immersion-type), 5.21.6
Definition, 3.3.75.4
Installation, 6.21.6
Vaporizing burners, 5.20.5, 5.21.5,
AS5.2158
Definition, 3.3.76
Installation, 6.21.5
Vapor meters, 6.17.5.1, 6.17.5.3
Vapor piping systems see Piping and pip-
ing systems
Vapor service valves, 6.8.1.1
Vehicle dispensing stations see Dispensing
stations
Vehicle fuel dispensers, Table 6.22.2.2,
6.24
Definition, 3.3.77
Vehicles
Appliance installation, 6.23.7, A.6.23.7.6
Containers on/in see Vehicles, containers
on/in
Engine fuel systems see Engine fuel sys-
tems
Equipment installation, 6.23.6
Garaging of see Parking and garaging of
vehicles

NFPA 58 Index 571

Industrial trucks see Industrial trucks
Interiors, 11.8, A.11.8.1.2
Marking/placarding, 9.3.2.10, 9.3.3.7,
9.4.6.2,11.11,A.11.11.2.2
Movable fuel storage tenders or farm
carts see Movable fuel storage ten-
ders
Multipurpose passenger (definition),
3.3.46
Non-engine fuel system installation, 6.23
A6.23.1,A.6.23.7.6
Parking, 6.23.9, 9.7
Passenger-carrying see Passenger-carry-
ing vehicles
Piers or docks, vehicles on, 13.2.1.3
Precautions, general, 6.23.8
Safety provisions, 9.4.10
Servicing and repair, 6.23.9, 9.7.3.6,
9.7.3.7
Trailers and semitrailers, 9.5
Transportation LP-Gas, Chap. 9
Vehicles, containers on/in, 11.8,
A.l1.8.1.2
Cargo tank vehicles, 9.3.3.8, 9.4.2
Fuel dispensers see Vehicle fuel dis-
pensers
Leakage, 9.7.3.5,9.7.3.6
Location, 6.2.2
Non-engine fuel systems, 6.23.3
Parking of, 11.12.4.3
Transfer of liquid into, 6.5.1, A.6.5.1
Ventilation, building, 9.7.3.5, 10.2.2,
10.3.1.5, 10.3.2.8
Venting, regulator, pipe for, 5.8.3, A.5.8.3
Venting gas to atmosphere, 6.5.4.2,
6.6.6.1(G), 6.9.3.3,6.9.3.7,6.23.3.3,
7.3,83.43
Vents, fixed maximum liquid level gauge,
6.3.10
Vertical filling, 5.7.5.6(B)
Volume, liquid, Annex F
Volumetric method filling (loading),
525.7,5.753,74.2.1,7423,
Table 7.4.2.3(a) to Table 7.4.2.3(c),
743,A5257,A5.753,
A.74.23

w

Walls, fire, 6.4.7, A.6.4.7
Warning signs/labels
Appliances, 6.23.7.10
ASME containers, 5.2.8.5
Cylinders, 5.2.8.4
Emergency remote shutdown stations,
6.11.5
Marine shipping and receiving, prior to
transfer at, 13.2.1.5, 13.2.3.1
Tank cars, filling of, 7.2.3.6(1)
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Water capacity, of containers, 5.2.1.7,
5.2.1.8, Table 7.4.2.2
Definition, 3.3.79
Portable containers of more than 1000 1b
(454 kg) water capacity, 9.3.3
Stationary installations, 4.3.1
Storage of containers, 8.3.2.3, 8.3.3.1
Vehicles, containers installed on, 11.3.5
Water heaters, 5.20.7, A.5.20.7

Water spray fixed systems, 6.25.6

Weight method filling, 7.4.2.1, 7.4.2.2,
Table 74.2.2,7.42.3,A.7.42.2

Definition, 3.3.22.2

Welding, 5.2.1.6, 5.7.3.6, 6.6.1.3, 6.9.3.2,
6.22.3.3,7.2.3.2(C), 11.3.3.3,
11.7.42,13.2.1.11

Wharves see Marine shipping and receiv-
mng

Wheel chocks, 7.2.3.6(2), 9.4.8
Wind loading
ASME containers, 5.2.4.3(C)
Refrigerated containers, 12.3.1
Wiring, electrical, 6.22.2, 9.2, 13.2.2,
A6.2222,A.62223
Working pressure; see also Maximum al-
lowable working pressure (MAWP)
Hose, 5.9.6.5,11.6.3
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A

Absolute pressure, 3.3.61
Absolute vapor pressure
Refrigerated containers, 12.1.2.1
Active cathodic protection systems,
A.6.6.6.1(H), 6.16.2
Actuated liquid withdrawal excess-flow
valves, A.5.2.54,5.7.4.1(D). 9.6 2.2,
Exhibit 5.9, Exhibit 5.10
Defined. 3.3.1
New-style, 5 7.4.1(D)
Old-style, 5.7.4.1(D)
Aerosol filling plants, | 3 2(4)
Aerosol-packaging industry, 10.1.1
Aerosol product manufacturing facilities,
1.3.2(4)
Aggregate storage, 6.25.3 |
Agricultural installations
Hose. 5.9.6.4(D)
Hose pressure, 6.19.2.6
Piping, 5.9.1.2
Portable containers in stationary installa-
tions, 6.6.3.7
Safety precautions, 7 2.3.5(B)
Air-gas valve carburetors, Exhibit 11.5
Air intakes
Separating cylinders from, 6.19.11.1(B)
Alloys
Brazing, 5.9.4.1
Melting points for, Commentary Table
6.4
Alternate vehicle fuels, 6.24
Aluminum components, 5.17 1.3(C).
5.17.1.3(BE)
Aluminum construction cylinders (DOT
4E), A.5.2.1.1,5.2.1.2(D)
Aluminum cylinders, 11.3.1.4(D)
American Gas Association, A 4.2.3,
6.22.34
American National Standard, 12.3.1.2
American National Standards Institute
(ANSI), 3.3.3
American Petroleum Institute (API),
1.3.1(3),3.34.A52.1.1,6.2234
American Society for Testing and Mate-
rials (ASTM), 3.3 9

American Society of Civil Engineers,
12.3.1.2

American Society of Mechanical Engi-
neer (ASME)

Defined. 3.3.6

American Welding Society, 6.22.3.4

Ammonia, A 4.5, 4.5.2

Anchorage, 6.19.3.5

Of ASME containers, 6.6 | 6

Of cylinders. 6.6.1.6

Of dispensing units, 6.24.3.12

In plant transport unloading areas, 6 12

Anhydrous ammonia, 4 2.5, A.4.5

Annex K, Burial and Corrosion Protec-
tion for Underground and
Mounded ASME Containers,
A6.6.6.1

Anodeless risers, 6.9.4.3(B)

Defined, 3 3.2

Permitted use of, A.5.9.5(E)
Anodes

Sacrificial, A.5.9.5(E), 6.16.2

ANSIV/CSA Z21, Outdoor Cooking Gas
Appliances, 7.2.2.6

ANSI/UL 125, Standard for Valves for An-
hydrous Ammonia and LP-Gas
(Other than Safety Relief),5.74 1,
5.12.1{C)

ANSY/UL 913, Standard for Safety, Intrin-
sically Safe Apparatus and Associ-
ated Apparatus for Use in Class I,
II, and ITI Division 1, Hazardous
(Classified) Locations, 13.2.3.3

ANSI Z21/83 Committee on Performance
and Installation of Gas-Burning
Appliances and Related Acces-
sories, 5.20.1

ANSI Z21.80/CSA 6.22, Standard for
Line Pressure Regulators, 6.8.1.8

API 607, Fire Test for Soft-Seated Quarter
Turn Ball Valves, 5.7.4.2(1)(2)

API 620, Design and Construction of
Large Welded, Low-Pressure Stor-
age Tanks, 12.1 1.1, 12.1.1.3,
12.11.4,12.2.2.2, 12.4.2.2, Chapter
12

API 2510, Design and Construction of
Liquefied Petroleum Gas (LPG) In-
stallations, 1.3.1(3), 1.3.2(2), Chap-
ter 12

API 2510A, Fire Protection Considera-
tions for the Design and Operation
of Liquefied Petroleum Gas (LPG)
Storage Facilities, 1.3.2(2)

API-ASME Code, A.5.2.1.1, 5.2.1.1(B)

API-ASME containers (tanks)

Defined, 3.35
Judging suitability of, 5.2 1 1(B)
API RP 520, Sizing, Selection, and Instal-
lation of Pressure-Relieving Devices
in Refineries, 6.7.2.15
API RP 521, Guide for Pressure-Relieving
and Depressuring Systems, 6.3.10
Appliances. See also portable appliances
Coverage. 5.20
Fuel type conversion, 5.20.2
Gas input for, Commentary Table (5.1
Manufacturing approvals, 5.20.1
Multi-fuel, 5.20.2

Approved
Defined, A.3.2.1

Appurtenances. See container appurte-
nances; engine fuel container appur-
tenances

ASCE 7, Minimum Design Loads for
Buildings and Other Structures,
12.3.1.2,12.3.22

ASME B 31.3, Process Piping Code,
A693.1.6.19.25,12.3.3.1

ASME B31.8, Gas Transportation and
Distribution Piping Systems,
A.13.1(4)

ASME Boiler and Pressure Vessel Code,
A5.2.1.1,52.1.1(A). 5.2.1.1(B).
5.2.1.2(B), 5.2.1.6,5.2.4 2,
5.24.3(E), 5.2.7.2(D), A.5.2.8.3,
5.21.2.1,521.2.2,521.3.1,69.3.2.
9.44,11.1.3, 11.4.19, 12.1.1.1,
12.1.2.1

ASME container pressure relief valves,
5.7.2.6

Container nameplates, A.5.2.8.3

Design margin (safety factors), A.5.2.1.1
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Pressure relief valves, 5.7.2.4(A)

U-68 specifications, A.5.2.1.1, 5.2.1.3,
5242 ’

U-69 specifications, A.5.2.1.1, 5.2.1.3,
5242

U-200 specifications, A.5.2.1.1

U-201 specifications, A.5.2.1.1

ASME bulk tanks, 6.19.2.1
ASME containers, 3.3.57, 3.3.58, Chapter

5. See also containers; vertical
ASME containers

Actuated liquid withdrawal excess-flow
valves, A.5.2.54,9.6.2.2

Alternate installation provisions, 6.26

Anchoring, 6.6.1.6

Approval of systems using, 4.1.1

Appurtenance requirements, 5.7.4.1

On building roofs, 6.5.1.3, 6.6.7, 6.6.7.2

Capacities, A.5.2.1.1

Corrosion protection painting, A.6.6.1 4

Defined. 8.1

Dented, bulging, gouged. or corroded.
52.14

Determining suitability of, 5.2.1.1(B),
7.222,7.2.27

Filling into the vapor space, A.5.2.5.3

Fire protection, 6.25,6.25 3 |

Fusible plugs. 5.7 2 12

Horizontal installation of, 6.6.3.1

Hydrostatic pressure testing. 5.2.1.2(B)

Installation exceptions, 6.6.3.4

Installation on noncombustible founda-
tions, 6.6.3.1, Exhibit 6.12

LP-Gas capacity of, 7.4.2.1

Marking for underground use, 6.6.6.1

Maximum allowable working pressure
(MAWP) for, 5.2.4.2,5.13.1

Nondestructive test methods, 5.2.1.2(B)

NOT ODORIZED marking, 5.2.8.5, Ex-
hibit 5.18

Openings. 5.2.5.1

Overfilling, 6.6.3.2. 6.6.3.3, 6.6.7.2

Performance regulatory approach,
AS5.2.1.1

Performance requirements, 6.6.3.3

Portable, 9.3.2.1

Prescriptive regulatory approach,
A5.2.1.1

Pressure relief valve manifolds, 5.7.2.5,
Exhibit 5.27

Pressure relief valves, 5.7.2.1. 5.7.2.4(A),
5.72.6,6.3.11, 6.7.2.3, Exhibit 5.21,
Exhibit 5.22

Propane capacity, 3.3.79

Removing from service, 5.2.1.4

Requirements, A.5.2.1.1

Saddles, 6.6.3.1, Exhibit 6.13

Seismic considerations, 6.6.7.2

Served by single pressure regulator, Ex-
hibit 6.23

Special transportation permits, 9.6.1.2

Temporary installations, 5.2.7.2

U-68 containers, A.5.2.1.1, 5.2.1.3,
5242

U-69 containers, A.5.2.1.1, 5.2.1.3,
5242

Underground installations, 6.6.6.1, Ex-
hibit 6.16, Exhibit 6.17, Exhibit 6.18

Verification of fitness, A.5.2.1.1

Vertical installations, 5.2.4.3(E),
5.2.7.1(C), 6.6.4.1, 6.6.4.3, 6.6.4.5,
Exhibit 6.15

Water capacity, 3.3.79

ASME engine fuel containers

Criterion for, 11.3.1.4(D)

Damaged, 11.3.3.1

Design pressure, 11.3.2.2

Double backflow check valves, 11.4.1.14

Engine fuel, 11.3.2.2

Labeling requirements. |1.3.4(B)

Nameplates, 11.3.4(B)

Overfilling, 1141 13

Overfilling prevention devices (OPD),
114113, 11.4.1.15

Pressure relief valves, 11.4.1.7(B)

Shutoff valves, 11.4.1.8

Solenoid-actuated valves, 11 4 1.8

Welding, 11.3.33

ASME pressure vessels, 7.2.2.9

ASME refrigerated containers, 12.1.1.1

ASME tanks

Volumetric filling method, 7 4.1

Assembly occupancies

Defined. 6.20.2.3
Patio heaters in, 6.20.2.3

ASTM B 86, Standard Specifications
Jor Zinc-Alloy Die Casting,
5.17.1.3(E)

ASTM D-1835, Standard Specifications
for Liquefied Petroleum Gases,
3.3.36

ASTM D-2513, Standard Specification for
Thermoplastic Gas Pressure Pipe,
Tubing, and Fittings, A.5.9.5,

694

ASTM E-119, Standard Test Methods for
Fire Tests of Building Construction
and Materials, 5.2.7.1(C)

Atmospheric heat source indirect vapor-
izers, 6.21.2.11, 6.21.2.12

Atmospheric-type regulators, 11.13.2.1

Austenitic stainless steels, 12.1.1.4

Authority having jurisdiction (AHJ)

Code enforcement and. Chapter 1

Container installations and, 6.3 11

Defined, A.3.2.2

Fire safety analysis and, 6.25.3.3

Pressure vessels, A.5.2.1.1

Stationary installation plans submitted to,
4.3.1

Automatic changeover regulators, 6.8.1.4,
Exhbit 3.12, Exhibit 6.24

Automatic pump bypass, 6.16.2.3(D), Ex-
hibit 6.34

AWS Z49.1, Safety in Welding, Cutting
and Allied Processes, A.1.3.2(5)

B

Backflow check valves, 5.7.8.1(A),
6.26.3.5
Flammable mixtures and, 7.3.2.2(C)
Operation of, 5.7.4.5(4), Exhibit 5.36
In plant transport unloading areas, 6.12
In tank cars, 6.12.1
In tank car unloading stations, 6.12
Back pressure relief valves, 12.8.1.2
Balconies
Cylinders on, 6.19.1.2(B), Exhibit 6.43
Permanent cylinder installations,
6.19.11
Bartlesville Energy Research Center,
A423
Battelle Memorial Institute, A 4.5, 6.3.10
*Bill stuffers,” 14.4.13.1
BLEVEs (Boiling Liquid Expanding
Vapor Explosions), A.3.3 68, 6.3 1
Enclosures und. A.6 4.7
Pressure relief devices and. 6.7.2.2
Special protection and, 6.25.5
Training on, 6.25.2 2
Water spray systems and, 6.25.5.2
“BLEVE Update,” 6.25.2.2
Blower-type heaters, 6.19.4.6
Bobtail drivers
Determining suitability of ASME con-
tainers, 7.2.2.2
Training. A.4.4
Bobtails, 3.3.11. 3.3.54, Exhibit 9.2
Excess-flow valves and, 5.7.8.1(H)
Internal valves. 9.4.2.4
Liquid outlets, 9.4.2.4
Piping systems, 9.4, Exhibit 9.7, Exhibit
9.8
Propane use by, A.9.1.2(4)
Rooftop containers filled from, 6.6.7
Boilers
As heat source for vaporizers, 6.21.2.9
Preventing explosions in, 6.21.2.6
Boiling Liquid Expanding Vapor Explo-
sions (BLEVEs). See BLEVEs
(Boiling Liquid Expanding Vapor
Explosions)
Boiling point, A.6.4.5.3
Bottom connections
For mounded containers, A.6.6.6.3(1)
Branch lines, 5.7.8.1(H)
Brass fittings, A.4.5
Brass valves, 9.4.3.9
Brazing, 5.9.4.1, 6.9.3.5
Brush fires, 6.4.5.2
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Building extensions
Separation distance, 6.3.11
Building openings
Cylinder installations and, 6.3 7
Defined. 6.3.7
Distance from pressure relief valves to,
6.3.9
Building renovation
Equivalency requirements for, 6.19.4.10
During hours when public is present,
6.19.5.2
Buildings
Air intakes, separating cylinders from,
6.19.11.1(B)
Atmospheric heat source indirect vaporiz-
ers used in, 6.21.2.11
Container installations inside, 6.19
Cylinder installations inside. 6.19,
6.19 1.2(B), 6.19.2.1
Cylinder installations underneath, 6 3.8
Cylinder storage within, 8 3
Cylinder use for food preparation.
6.19.9.1
Cylinder use for temporary exhibitions
and demonstrations, 6.19.9 1
Gas manufacturing, 6.3.5
Important, 6 3.1
Manifold cylinders adjacent Lo, 6 3 6. Ex-
hibit 6.3
Piping liquid LP-Gas into. 6.19.12.1,
6.19.12.2(D)
Point of transfer in, 6.5.4.1, 6.5.4.3
Polyamide and polyethylene piping pro-
hibited in, 6.9.1.1
Roottop ASME containers, 6.5.1.3, 6.6 7,
6.6.72
Routing delivery hoses through, 6.5.1.4
Separation distances from, 6.3.3, 8.4.1.1
Venting of gas within, 6.5.4.2
Bulk containers, A.5.2.1.1 See also ASME
containers
Appurtenance requirements, 5.7.4.1
History of, A.5.2.1.1
Water capacity of, 5.7.4.2
Builkheads
Dispensing stations, 7.2.3.4
Bulk plants, Exhibit 3.2, Exhibit 3.3, Ex-
hibit 6.37
Container and piping details, Exhibit 6.38
Cylinder filling buildings at. 6.3.5
Defined, A.3.3.10
Fire safety analysis, 6.25.3.2
General use containers, 5.2.1.6
Liquid transfer operations, 6 17.5.3
Maintenance procedures, A.14.3
Operating procedures, 14.2.1
Points of transfer at. 3.3.54, Exhbit 3.9
Public refilling points, 7.2.3.1
Remote shutdown, A.6.10(3)
Burst disks, 5.7.2.4(A)
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Butane
Diking, 6.4.5.12
Flash point and, A.6.4.5.3
Warmning labels, 5.2.8.4
Butane containers
Propane or propane/butane mixture in.
7.2.1.3
Butane cylinders
Nonrefillable, inside use of, 6.19.9.1
Pressure relief devices. 5.7.2.3
Restaurant storage of, 8 3, 8.3.2.3
Butane-fueled portable cooking appli-
ances, A.6.19.9.3, 6.19.9.4, Exhibit
6.40
Bypass
Automatic pump bypass valve, Exhibit
6.34
For positive displacement pumps.
6.17.2 3(D)

C

Cabin heaters, A.1.3.2(8)
Calibration
Of meters, 6.175.3
Carbon monoxide, A.5.20.7
Carbon monoxide alarms, A.5.20 7
Carbon steel wire braid, 5.9.6.2
Carburetion equipment, 11 5
Shutoff valves, 11.5
Two-stage pressure regulation converter,
11.5, Exhibit 11.4
Vacuum fuel locks, 11.5, Exhibit 11.6
Cargo containers
Flush-type internal pressure relief valves
for, 5.7.2.4(A), Exhibit 5 23
Cargoes of particular hazard, 13.3.1
Cargo tank heaters, 6.23.7.3
Cargo tanks, 3.3.11
Internal valves, 9.4 2.4, Exhibit 9.10
Portable containers used as, 9.3.3.8
Transferring LP-Gas directly from rail-
cars to, 4 3.3
Cargo tank vehicles, 3.3.11, 6.23.2, Ex-
hibit 9.9. See also bobtails
Accidents involving, 6 12
Bobtails. 9.4
Brass valves prohibited on, 9.4.3.9
Construction specifications, A.9.1.1(3)
DOT safety features, 9.4.2.4
Electrical lighting requirements, 9.2
Electric pumps, 9.4.4.4
Excess-flow valves and. 5.7.8.1(H)
Filling at pipeline terminals, 7.1.2, Ex-
hibit
7.1
Hazardous materials and, 9.4
Liquid transfer from railcars, 6 18.2.3(C)
Maximum container capacity. 11.3.5.1,
Commentary Table 11.1
MC-331. A9 1.1(3), 9.4.4, Exhibit 9.1
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Parking regulations, 9.7, 9.7.2.4, 9.7.3.5,
Exhibit 9.15
Passive transport shutdown systems,
7.2.3.9, Exhibit 7.13
Pull away protection, 7.2.3.9
Regulation of, Chapter 9
Retail delivery (See bobtails)
Safety requirements, 7.2.3.9
Servicing, 9.7.3.6, Exhibit 9.16
Tractor-trailers (transports), 9.4
Unloading, 7.2.3.4
Valves, 9.4.34
Carousel filling installations, 7.4.2.1, Ex-
hibit 7.17
Cast iron, 5.17.1.3(E)
Catalytic heaters, 6.19.2.8
Cathodic protection systems, 6.6 6.1(H).
A.6.6.6.1(H)
Active, A.6.6.6 |(H). 6.16.2
Failure of. 6.16.2
Passive, 6.16.2
Cavitation, 6.16.2.3(D)
Centrifugal pumps, 5.17.2
CGA A-l.1, Pressure Relief Device Stan-
dards, Part I—Cylinders for Com-
pressed Gases,5.7.2.2,57.2 3
CGA C-6, Standard for Visual Inspection
of Steel Compressed Gas Cylinders,
5222,523
CGA C-6.3. Guidelines for Visual Inspec-
tion and Requalification of Low
Pressure Aluminum Compressed
Gas Cylinders, 5.2.2.2
CGA C-14, Methods for Hydrostatic Test-
ing of Compressed Gas Cylinders,
57.2.3
CGA 791 connections, 6.19.3 6(C), 7225
CGA 810 connections, 6 19.3.6(C), 7.2.2.5
CGA S-1.3,11.4.19
CGA V-1, Standard Compressed Gas
Cylinder Valve Outlet and Inlet
Connections, 5.7.3.4
Check-Lok, 3.3.1
Check-Mate, 3 3.1
Checkmate valves, A.5.2.5.4
Check valves, 5.7 4.2(F)2), 5 7.4.2(H)(4)
Chemical plants, 1.3.2(4)
Chemical Transportation Emergency
Center (CHEMTREC), 7.3 1
Chock blocks, A.9.1.1(3)
Class A fires, 8.5.2
Class B fires, 8.5.2
Class C fires, 8.5.2
Class I, Division 1 locations, A.6.22.2.2,
13.2.3.3
Class I, Division 2 locations, A.6.22.2 2
Class 1, Group D locations, 6.21.6.1
Class I flammable liquids, A 6.4 5.3
Class IT flammable liquids, A.6.4.5.3
Class 1 locations, A.6.22.2.2
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Click-Lok valves, A.5.2.5.4
Closed-bodied vehicles

Cylinder transport in, 9.3.2.5
Coatings. See also corrosion coatings

Containers, 6.25.5.1

Underground piping, 6.16.2
Code

Defined, 2.1
Color-coded stakes

For snow removal operations, 6.6.3.6
Combustible liquids

Horizontal separation from containers,

6.4.5.5
In underground tanks, 6.4.5.7
Combustible materials
Loose or piled, 6.4.5.2
Vegetation, 12.7.7
Combustion explosion hazards, 10.1.1
Commerce
Transportation in, A.1.1
Commercial customers
Cylinder warning labels. Exhibit 5.17
Common grounding
Defined. A.6.22.1.2
Composite cylinders, 5.2.1 1. 11.3.1.4D)
Compressed air or gas
Prohibited for liquid transfer, 6.18.2
Compressed Gas Association (CGA),
3.3.12,3.348,6.6.2.2

Compressed Gas Manufacturers’ Associ-
ation, 3.3.12, 3.3.48

Compressed natural gas (CNG),
A1.3.2(11)

As vehicle fuel, 6.24
Compression-type fittings, A.5.9.5(D)(3)
Compressor liquid transfer method,

7.2.3, Exhibit 7.6
Compressors

Liquid traps, 5.17.3.3, Exhibit 5.57

Operation of, 6.18.2.4(A)

Portable, 5.17.3.4, 6.17.3.5, Exhibit 6.36

With protection devices, 5.17.3.2, Exhibit

5.56

Selection of, 5.17.3.1
Condensation

Dew point and, 14.4.11.3

Second-stage pressure regulators and,

6.9.3.8

Temperature and, 6.9.1.1, 6.9.3.8,

144.11.3
Connecting pipe, 6.6.2.2
Construction
Equivalency requirements for, 6.19.4.10
Fire resistance ratings, 6.6.7.2, Commen-
tary Table 6.3

Separation distance from, 8.4.1.3

Construction Safety Standards (State of
Michigan, Dept. of Labor & Eco-
nomic Growth), 6.23.3.5

Consumer education, 14.4.13.1

Consumer Product Safety Commission
(CPSC),A4.2.3
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Container appurtenances, Chapter 5
Accessibility of, 6.6.1.5
Container type and, 5.7.4.1
Criteria for, 5.7
Defined, 6.7
Engine fuel containers, 11.4.1.3
For engine fuel containers, 11.4
Gaskets, 5.7.1.3(D)
Materials, 5.7.1(2), A.5.7.1.2(4)
Protection, 5.7.8.2
Protection of, on motor vehicles,
6.23.3.4(1)
Requirements, 6.19.2.1
Safety system operation, 5.7.8.4(C)
Container assembly
Defined, 7.2.2.11
Container installations, 6.6
Authority having jurisdiction and, 6.3.11
On building roof, 6.6.7
Distances between groups of containers,
6.4.2
Domestic, 6.6.3.1. Exhibit 6.1 1
Exceptions, 6.6.3.4
Flammable liquid storage containers and,
A.64.5.3
Location, 6.2.2
Loose or piled combustible material and,
6452
Multiple, Exhibit 6.2
Number of containers in groups, 6.4.2
Overhead electric power lines and,
6.4.5.12
Positioning, 6.6.1.1
Protection during snowfall, 6.6.3.6, Ex-
hibit 6.14
Saddles for, 6.6.3.1
Separation distances, 6.3.1,6.3.4, 6.3.9
Separation of combustible liquids from.
6.4.5.5
Separation of flammable liquids from,
64.53,6455
Smaller containers, 6.4.5.6
Stacked, 6.4.5.1
Container markings. See markings
Container nameplates. See nameplates
Container ownership, A.5.2.1.1
Containers, Chapter 5. See also ASME
containers; ASME engine fuel con-
tainers; bulk containers; engine fuel
containers; industrial containers; LP-
Gas containers; mounded containers;
portable containers; propane contain-
ers; refrigerated containers; under-
ground containers
Accurate filling of, 7.1.2
Ammonia contamination of, A.4.5
Appurtenance requirements, 5.7.4.1
Coatings, 6.25.5.1
Defined, 3.3.13
Determining code-compliance of, 7.2.2.7
Determining suitability for filling, 7.2.2.2

Enclosures for, A.6.4.7

Failure of, 6.25.5.1

Filling, 7.2.2.2, 7.2.2.7, Exhibit 7.2

Filling by weight, 3.3.22, 7.4.1

Filling methods, 7.4.1

Fire fighters and, A.3.3.68

Fire protection, 6.25

Five percent water capacity provision,
9.6.2.2, Exhibit 9.14

General use, 5.2.1.6

Inspection of internal components,
52.1.9

Installed on vehicles, maximum capacity,
11.35

Insulation of, 6.25.5.1

Leased, A.5.2.1.1

Lightning protection, A.6.22.1.2

Liquid withdrawal from, 6.6.1.1

LP-Gas capacity of, 7.4.2.1

Maximum filling densities, 7.4.2.2

Maximum filling limit, 3.3.22

Maximum surface temperatures, 6.3 1.
6.25.5.1, Commentary Table 6.1

On motor vehicles with LP-Gas systems,
6.23.3 41)

Noncomplying, notification of owner,
7.2.2.1

Older. 5.2 1.2(B)

Owned by industrial customers, A.5.2.1 |

Owned by residential customers,
AS5.2.1.1

Pressure of, A4.2.3

Propane capacity of, 3.3.79

Protection of, 6.25.5.1

Radiant heat effects on, 6.3.1

Requalification, 5.2.2.2

Retroactive requirements, 1.4.2

Rooftop, 6.19

Separation distances, 6.3.1

Separation of pressure relief valves from,
6.7.2.7

Size classification, 5.7.4.1

Special protection of, 6.25.5, Exhibit
6.52

Special transportation permits, 9.6.1.2

Stationary installations of, 4.3.1

Transferring LP-Gas into, A.3.3.37

Transportation of, 9.6.2.2

Type of service classification, 5.7.4.1

Underground, installed above ground,
5.7.2.7

Vertical installation of, 5.2.4.3(E)

Water capacity of, 3.3.79, 5.2.1.9

Water spray fixed protection of, 6.25.5,
Exhibit 6.53

Continuing education programs,

14.4.13.1

Cooking appliances. See portable cooking

appliances

Cooking demonstrations

Cylinders used in, 6.19.9.1
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Copper
For POL connectors, 6 6.2.2
Corrosion
Cathodic protection systems, 6.6.6.1(H)
Caused by water trapped under insula-
tion, 6.25.5.1, Exhibit 6.54
Container nameplates and, A.5.2.8.3
Holes, Exhibit 6.19
Pinholes, 6.6.6.1(H)
Rate of, 6.6.6.1(H)
Visual inspection and, 5.2.3.3
Corrosion coatings
Damage repair, A.6.6 6.1(J)
Epoxy coal tar, 6.6.6.3
Powder, A.11.3.7
Underground containers, 6.6.6.1(H),
A.6.6.6.1(H), 6.6.6.2
Corrosion protection
Engine fuel containers, 11.3.7
Mounded containers, A.6.6 6 3(4).
6.16 2
Underground containers. 6.16.2
Underground piping, 6.9 3 14
Corrosion protection painting
ASME containers, A.6.6.1 4
Container burial depth, A.6.6.6 1(B)
Mounded containers 6 6.6 3
Paint color A 6.6.1 4
Steel cylinders A.6.6 1.4
Corrugated stainless steel tubing (CSST)
systems, A 6.8.2(H)
Characteristics of, A.6.9.1.1(4), Exhibil
6.27
CSA American Inc., 5.20.1
Cutting
Cylinders for, 5.7.3.5(1)
Purging requirements. 6.22.3.4
Cylinder cabinets, 8.4.1 1, 8.4 2 |, Exhibit
8.2
Cylinder collars, 5.2.6.1. 6.7.22. 6 19.2.1.
6.19.3.5, 8.2.2.2, Exhibit 5.11
Cylinder connections, 4.1.1
Cylinder filling rooms, 10 1.1
Cylinder installations
Building openings and, 6.3.7
Fifty percent open perimeter of space
below decks, 6.3.8, Exhibit 6.5
Firm foundation for, 6.6.2 |
Location, Exhibit 6.4
Manifold, next to buildings, Exhibit 6.3
Next to buildings, 6.3.6, 6.3.7
Separation distances, 6.3.9
Tiling, 6.6.1.1
Underneath buildings, 6.3.8
Weather protection. 6 3.8

Cylinder refilling facilities, 3.3 20, 7 2.2.7.

Exhibit 7.3

Cylinders, Chapter 5. See also butane
cylinders; DOT cylinders: DOT/TC
cylinders; gas grill cylinders; indus-
trial truck cylinders; portable cylin-
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ders; propane cylinders: rooftop
cylinders; universal cylinders

Aluminum, A.5 2.1.1, 5.2.1.2(D),
11.3.1.4(D)

Anchoring, 6.6 1.6

Approval of systems using, 4.1.1

On balconies, 6.19.11, Exhibit 6.43

Capacity of, Commentary Table 5.1

Checking, before filling, 7.2.2.7

Composite, 5.2.1 1, 11.3.1.4(D)

Connection of, 6.19.9.4

Damage protection, 8.2.1.1

Defined, 3.3.16, 8.1

Designed weakness points in, 5.7.2.3

Determining code-compliance of, 7.2 2.7

Disposable, 7.2.2.6, 7.2.2.8

DOT 4BA-240 (steel construction) cylin-
ders, A.5.2.1 |

DOT 4E (aluminum construction) cylin-
ders. A.5.2.1.1,5.2.1.2(D)

DOT regulation of, A 5.2.1.1

“Empty.” 8.2.1.4

Exchange, 6.3.9

Filling at bulk plants, 6 3 5

Filling methods. 7.4.1

Filling on site. 52 3

Filling time 84.1 4

Fire-damaged, 5.2 1.2(D)

Firm foundation for, 5.2.3.3

Horizontal, 5.7 3.5¢2), 5.7 3.6.
575.6(B)2)

Inside buildings. 6 19, 6.19.1.2(B).
6.1934

Inside buildings. for food preparation,
6.19.9.1

Inside buildings, for temporary exhibi-
tions and demonstrations, 6.19.9.1

Liquid withdrawal from, 6.6.1.1

Location of, 8.2.1 1

Manifold. 6.3.6, Exhibit 6.3

Maximum size for educational buildings,
6.197.2

In mobile and engine fuel service,
5.7.8.1(D)

In multifamily buildings, 6.19.11.2, Ex-
hibit 6.42

National requirements for, A.5.2.1.1

Nonrefillable, 7.2.2 6, 7.2.2.8, 8 3

Non-U.S.. 8.1

One-pound, A 6 19.9.3

Orientation of, 6.19.2.1

Out-of-date, 7.2.2.7

Overfilling, 5.7.3

Overfilling prevention devices for, 5.7.3,
7227

Overheating. 6.19 4.6

“Permanently” installed, A.5.2.1.1

Physical protection of, 6.19.3.4

For portable cooking appliances,
A.6.199.3,6.199.4
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Portable tar kettles, 6.23.3.5

Pressure relief devices for, 6.7.2.2

Pressure relief valves for, 5.7.2.2,
6.1934,8.2.1.2

Propane capacity of, 3.3.79

Purging, 7.3.2.2(C)

Redundant seals, 7.2.2.5

Replacing, 57 8.3

Requalification markings, 5.2.2.2

Requalification of, 5.2.2.2, 11.3.1.4(D).
11.3.1.5

Restaurant use of, 6.19.9.1, 6.19.9.4

“Rocketing,” 5.7.2.3

Room temperature and, 6.19.3.4

Securing, 6.19.3.5

Separating from air intakes, 6.19.11.1(B)

Steel, A5.2.1.1,A6.6.14

For temporary heating equipment,
6.19.8.1

Transportation within buildings.
6 19.3.6(C)

Transportation within buildings undergo-
ing major renovation. 6 19.4.2
Transport Canada (TC) regulations for.

AS52.1.1
Types of, A 5.2.1.1. 6.19.2 I, Commen-
tary Table 5.1
Universal. 3 3 74
Vapor service. 6 19 2.]
Wallpaper steamers, §.3.2 2
Wamning labels, 5.2.8.4
Wood foundations for, 6.6 2.1
Cylinder storage, 6.19.1.3, 8.2, Chapter 8
See also outside cylinder storage
Cabinets, 8.4.1.1.84.2 |
Cylinders awaiting use, 6.19.1.3
Fire extinguishers, 8.5.2
Fire protection, 8 5
Non-publicly accessible buildings, 8.3.3.3
Outdoor. 8.4
Protection, 8.4.2.1
Publicly accessible buildings, 8.3
Residential buildings, 8.3, 8.3.5
Rooftop, 8.2.1.5
Separation from gas or diesel fuel dis-
pensers at gas stations, 8.4.1 |
Special buildings or rooms, 8.3
Sprinkler density and. 8.3.1(B)
Storage racks, 8 4. 1.4, Exhibit 8.3
Vehicular damage protection, A.8.4.2 2
Cylinder valve plugs, 9.3.2.4
Cylinder valves
Approval of, 4.1.1
Protection of, 8.2.2.2, 9.3.2.4

D
Decks
Fifty percent open perimeter of space
below, 6.3 8. Exhibit 6.5
Definitions, Chapter 3
Deflagration, Chapter 10
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Delivery hoses
Routing through buildings, 6.5.1.4
Demonstrations
Temporary use of cylinders inside build-
ings for, see6.19.9.1
Designed points of weakness, 5.7.2.3
Design margin (safety factors), A.5.2.1.1
Design pressure
ASME engine fuel containers, 11.3.2.2
Engine fuel containers, 11.3.1
Flexible connectors, 9.4.3.4
Hydrostatic pressure relief valves, 5.13.2
Mobile containers, 6.23.3.1(F)
Pressure vessels, 7.2.2.9
Refrigerated containers, 12.7
Detonation, Chapter 10
Dew point, 14.4.11.3
Diesel engines, 3.3.67
Differential back pressure valves,
5.17.5.1. 6.24.3.5, Exhibit 6.51
Digging
Around underground propane containers.
A.6.6.6.1(E)
Dikes
For butane, 6.4.5.12
For refrigerated and nonrefrigerated
propane, 6.4.5.12
Refrigerated containers, 12.5, 12.5.4,
12.5.5,12.5.8.1,12.59.3
Dip tubes, 5.7.5.7
Direct-currant voltage, A.6.6.6.1(H)
Direct-fired vaporizers, 3.3.75.1, 5.21.3.1,
6.21.3.6, Exhibt 5.62
Defined, 6.21.3
Indirect vaporizers vs., 6.21.2.4
Liquid provided to heat-exchanger,
6.21.34
Location of, 6.21.3.1, 6.21.3.6
Markings, 5.21.3.1
Multiple installations, 6.21.3, Exhibit
6.46
Operating on demand, Exhibit 5.63
Outside surface, 5.21.3.1
100 percent shutoft requirements,
52138
Relief valves for, 5.21.3.3
Shutoff valves for, 6.21.3.5
Source of ignition, 6.21.3
Temperature-sensing devices for, 5.21.3.8
Vaporizing bumers, 5.21.5
Direct gas-fired tank heaters, 5.21.4.7
Defined, 6.21.4
Hazards of. 6.21.4.4
Safety instructions, 6.21.4.5
Direct spring-loaded pressure relief
valves, 5.7.2.4(A), 5.7.2.4(B)
Discharge piping, 6.7.2.5, 6.9.3.4
Materials for, 6.7.2.15
Protection against physical damage,
6.7.2.15
Rate of flow, 6.7.2.15
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Requirements for, 6.7.2.15
Discharge stacks, 6.7.2.7
Dispenser tanks, 3.3.54
Dispensing stations
Anchorage of units, 6.24.3.12
Defined, 3.3.20
Installation instructions, 6.24.3.1
Quick-acting shutoff valves, 6.24.3.13
Remotely operated shutoff valves with
thermal actuation, 6.24.3.8, 6.24.3.10
Security, 6.24.3.7
Separation distance from, 8.4.1.3, 8.4.1.4
Shutoff valve distance to dispenser,
6.24.3.14
Underground containers serving, 6.7.2.13
Vehicular traffic and, 7.2.3.4
Disposable cylinders
Filling, 7.2.2.8
Valve outlet seals and, 7.2.2.6
“Distinct hazard to life and property,”
143
DOT 4BA-240 (steel construction) cylin-
ders, A.5.2.1.1
DOT cylinders
Aluminum construction (4E), A.5.2.1.1,
5.2.1 2(D)
Defined, 8.1
Determining suitability for filling. 7 2.2.2
Fire-damaged. 5.2.1.2(D)
Installation of, 6.3.5
Marking requirements, A.5.2.1.1.
5.2.8(B), Exhibit 5.4, Exhibit 5.14
Pressure relief valves for, 5.7.2.2
Requalification of, 5.2.2.2, 11.3.1.4(D),
11.3.15
Requirements for, A.5.2.1.1, 5.2.4.1
Steel construction (4BA-240), A.5.2.1.1
Volumetric filling method, 7.4.3.1
Water capacity markings, 9.3.2.1
DOT nonrefillable metal containers
Pressure relief valves, 5.7.2.3
2P containers, 5.7.2.3
2Q containers, 5.7.2.3
DOT 51 portable containers, 9.3.3, Ex-
hibit 9.6
DOT shipping containers, 3.3.57
DOT-SP 11209 exemption, 9.3.4
DOT/TC cylinders
Capacities of, Exhibit 5.3
Dimensions of, Exhibit 5.3
Pressure relief valves, Exhibit 5.19
Requirements for, A.5.2.1.1
Types of, Exhibit 5.1, Exhibit 5.2
Double backflow check valves, 11.4.1.14
Double-check filler valves, 9.6.2.2
Downcomers, 12.5.3
Dowtherm, 6.21.2.5
Drainage channels, 12.5.3
Drill size orifice
Venting and, 6.5.4.2, 7.3.1
“Dry” hose, 9.4.4.5(B)

E

Educational occupancies
Maximum cylinder size for, 6.19.7.2
Elastomeric gaskets, 6.9.3.5
Electrical equipment
Classified areas, A.6.22.2.2, Exhibit 6.49
Prohibited areas for, A.6.22.2.2
Electrical wiring
In same trench with gas piping,
6.9.4.6(B)
Electric power lines, 6.4.5.12
Electric vaporizers, 3.3.75.2
Electronic LP-Gas cylinder filling
carousel, 7.4.2.1, Exhibit 7.17
Emergency fuel supply
Rooftop cylinders for, 6.19.1.2(C)
Emergency heating equipment
Cylinders for, 6.19.8.1
Emergency responders
Coordination with, 6.25.2.1
Fire safety analysis and, 6.25.3.3
Training of, 6.25.2.2
Venting and, 7 3.1
Emergency response procedures
“Readily available” manuals. 13.4.3
Training in, 7.2.2.1
Emergency shutoff valves (ESVs), 5.12.4.
6.12,7.2.3.6. A 9.1 1(3), Exhibit
5.50
Automatic activation of, 6.12.6
Fire safety analysis and, 6.25.3.5
Installation of, 6.12, Exhibit 6.28
Manual control of, 6.12
Plant transport unloading areas, 6.12
Pull away protection, A.6.12.8
Remote control of, 6.12, 6.12.9
Retroactivity of requirements, 6.12.9
Separation distance and, 6.4.3
Tank cars, 6.12.1
Tank car unloading stations, 6.12
Testing, 6.12.9
Two-directional flow and, 6.12.5
“Empty” cylinders, 8.2.1.4
Enclosures
Aboveground propane containers, A.6.4.7
Regulators, 6.8.1.5
Use of term, 6.8.1.6
Enforcement, 1.7, Chapter |
Engine fuel container appurtenances,
11.4
Excess flow check valves, 11.4.1.3
Installation, 11.7
Internal excess-flow valves, 11.4.1.3
Engine fuel containers
Corrosion protection, 11.3.7
Design pressure, 11.3.1
Exchangeable, 11.3.1.8
External pressure relief valves, Exhibit
seell.3
Fastener strength, 11.7.4.1
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Gastight boxes around, 11.8.1.5, Exhibit
11.10, Exhibit 11.11
Ignition sources and, 11.3.6.4
Installation, 11.7, 11.7 4 |
Interior installation, 11.8.1.5
Location of, 1.7
Maximum capacities, 11.3.5.1, 11.3.5.2,
Commentary Table 11.1
Permanently installed, 11.3.1.8
Remote filling, Exhibit 11.3, Exhibit
11.12
Road clearances, 11.7.3.1
Storage rack for, 8.4.1.4, Exhibit 8.3
Trunk mounted, 11.8.1.5, Exhibit 11.9
Typical. 11.3.5.2, Exhibit 11.2
Engine fuel systems, Chapter | |
General purpose vehicles, 11.1
Industrial trucks, 11.1
Low emission transfer, 11.4.1.6
Piping and hose, 11.6
Pressure relief discharge location and.
11743
Propane, 11 |, Chapter ||
Spring-loaded check valves, 11 9.1.8
Truck locations, 11.7.5.1, Exhibit 11 7.
Exhibit 11.8
Vehicle exhaust systems and. 11713
Engines, 5 17 6 See alvo internal combus-
ton engines
“Explosion-proot,” 5 17.6
Portable, 5.17 6, Exhibit 5.59
Epoxy coal tar coatings, 6.6 6.3
Equipment, 5.17
Aluminum components, 5.17.1.3(C),
5.17.1.3(E)
Materials, 5.17.1.3(E)
Minimum requirements, A 4.6
Propane. 5.17
Equivalency requirements, 1.5, 6.19 4.10
Ethyl mercaptan, A.42.1 A 4.23
Excess-flow valves, A.5.2.5.4, 5.7.4.1(C),
5.7.4.2(AX2). 5 74.2(H)4),
5.7.8.1(A). See also actuated liquid
withdrawal excess-flow valves
Cargo tanks, 94.2.4
Characteristics, 5.7 4.5(4)
Engine fuel container appurtenances,
11413
Internal, 11413
Liquid LP-Gas transfer and, 7 2.3
LP-Gas meters, 6.24.3.5
Operation, 5.7.4.5(4), Exhibit 5.35
Pressure regulators and, 5.7.4 1(F)
Sizing. 5.7 8.1(H)
System maximum design flow capacity.
5.7 8.1(H)
Vapor service cylinders, 6.19.2.1
Vehicles, 6.23 7.3
Exchange cylinders, 6.3.9
Exhibitions
Temporary use of cylinders inside build-
ings for, 6.19 9.1

2008 LP-Gas Code Handbook

Exit access

Cylinder storage not permitted in, 8.2./.3
Expansion loops, 6.9.37
“Explosion-proof™ engines, 5.17.6
Explosion venting, 10.1.1, 10.2,1.2
Exterior bearing walls

Fire resistance ratings, Commentary

Table 6.3

F

Facilities of particular hazard, 13.3.1
Factory-assembled risers, A.5.9.5(E).
6.9.4.4(B)
Farm carts, 3.3.43,9.34,9.5.2.6
Farm equipment, A.1.3.2(6)
Federal Aviation Administration (FAA),
1.3.2(7). 11.1
Fencing
Security. 6.18.4.2(C)
Field-assembled risers, A 5.9 5(E)
Design-certified, 6 9.4.4(A)
Materials, 6 9.4 4(B)
Pressure testing, 6.9 4.4(A)
Field welding, 52.1.6.66.1 3
Fifty (50) percent of perimeter, 6.3 8
Filling methods
Volumetric method filling, 3.3.22 |,
573.1.741.743.1
Weight method filling, 3.3.22 2
Film (surface), 6.19 2.1
Final Rule HM-220D, U.S. DOT, 5.2.2.2
Fire Analysis Department, NFPA,
62532
Fire damaged DOT cylinders, 5.2.1.2(D)
Fire department response, 6.25
Fire detection, A.3 3.23
Fire extinguishers, 6.25.4.2. A.9.1.1(3)
Class A rating, 8.5.2
Class B rating, 8.5.2
Class C rating, 8.5.2
For cylinder storage locations, 8.5.2
Fire fighters
LP-Gas containers and, A 3.3.68
Fire protection
Defined. A.3.3.23, 6.25.3.1
Emergency responders and. 6.25.2.1,
6.25.2.2
Incident response plans, 6.25.2.2
LP-Gas storage containers, 6.25
Planning. 6.25.2, 6.25.2.1
Fire resistance ratings, 6.6.7.2, Commen-
tary Table 6.3
Point of transfer within buildings, 6.5.4.3
Fire safety analysis, 6.25
Authority having jurisdiction and,
62533
Bulk plants, 6.25 3.2
Emergency responders and, 6.25.3 3
Emergency shutoff valves, 6.25 3.5
High value occupancies and. 6.25 3.6

Commentary Index 579

Intenal valves, 6.25.3.5
Shutoff valves, 6.25.3.5
Special protection and, 6.25 3.6
For stationary installations, 4.3.1
Total product control, 6.25.3.5
Updating, 6.25.3.4
“Fires at LP-Gas Bulk Plants” (NFPA,
Fire Analysis Department),
6.25.3.2
Fire suppression, A.3.3.23
Fire Test Committee, 6.25.5.1
Firm foundation
For cylinders, 6.6.2.1
First-stage pressure regulators,
A.1.3.2(6), Exhbit 3.11
Functions of, 6.8.1 4
High-pressure regulators and, 6.8.2 (D)
Installation of, 6.8.1.3. 6.8.1.4
LP-Gas vapor condensation and, 6.9.3.8
Role of, 6.8.2 (B)
Fittings
Brazing. 5.9 4 |
Compression type, A.5.9.5(D)3)
Flared. 5.9 4.2
Fusion joints, A.5.9.5
Mechanical. A.5.9.5(D)(1). Exhibit 5.48
Metallic piping and tubing. 59 4
Polyethylene uand polyamide piping and
tubing, A 5 9.5(D)
Satety requirements, 9.4.3.2
Fixed fill lines
For rooftop propane tanks, 6.6.7.2. Ex-
hibit 6.22
Fixed maximum liquid level gauges,
A.5.2.5.7,5.7.5.7, Exhibit 5.40
Cylinder size and. 5.7.4.1(H)
Locations for, 5.7.5.7, Exhibit 5 42
Flame effects displays, 6.19 10.5
Flame failure protection
For portable heaters, 6.19.2.8
Flammable gases
Backflow check valves and. 7.3.2.2(C)
Dispersion of. 6.3.10, Exhibit 6.6
Labels, 5.2.8(B), Exhibit 5.13
LP-Gas liquid transfer and, 7.2.2.3
Flammable liquids
Class I, A.6.45.3
Class 11, A.6.4.5.3
Horizontal separation from containers,
6.4.5.5
In underground tanks, 6.4.5.7
Flammable liquid storage containers
Proximity of LP-Gas containers to,
A6453
Flammable vapor-air mixtures
Ignition of, 10.1 1
Flanged piping systems
Gaskets for, 6.9.3.5
Flared fittings, 5.9.4.2
Flashover
Of lightning currents, A.6.22.1.3
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Flash points, A.6.4.5.3
Flexible connectors, 3.3.25, 5.9.6.4(A),
5.17.5.3,6.9.6.2, A9.1.1(3)

Defined, 3.3.25

Metallic, 6.8.1.3, 6.9.6.2

defined, 3.3.25

Minimum design pressure, 9.4.3.4

Replacement of, 9.4.3.7
Floor buffing machines, 5.7.3.5(1),

11.13.1, 11.13.2.3(B), Exhibit 11.14
Flotation devices, 13.2.3.5
Flow capacity

Of pressure relief valves, 5.7.2.7
Flow-check mechanisms, 6.19.3.6(C)
FM Global, 6.25.5.1
Food-warming delivery vehicles, A.6.23.1
Forge-welded containers, A.5.2.1.1
Forklift trucks

LP-Gas fueled, 11.12, Exhibit 11.13

Overfilling prevention devices and.

5.74.1(E)

Universal cylinders, 5.7.5.6(B)(2)
Formal Interpretation 58-1, 11.7.4.3
Formal Interpretation 58-01-3, 5.12.4
Formal Interpretation 58-04-01, 6.13
Formal Interpretation 58-04-4, 6.25.3.1
Formal Interpretation 79.1, 6.12.2
Formal Interpretation 79.2, 6.12 2
Formal Interpretation 89-3, 6.19.9.1
Formal Interpretation 95-1, 6.5.3
Form RSPA F7100, A.14.4.3.1
Foundations

For cylinders, 5.2 3 3, 6.6.2.1

Materials for, 6.6.2.1

Noncombustible, 6.6.3.1, Exhibit 6.12

Refrigerated containers, A.12.3.4.2,

12.3.4.6
FPN No. 1,A.6.22.2.2
FPN No. 2,A.6.22.2.2
Frozen ground containers, 1.3.2(1)
Fuel dispensers. See vehicle fuel dis-
pensers
Fusible plugs, 5.21.2.4, 11.4.1.7(B)

ASME containers, 5.7.2.12

Fusion joints, A.5.9.5

G

Galley stoves, A.1.3.2(8)
Gas-air mixers, A.3.3.28, 5.21.8
Defined, 5.21.8, 6.21.8
High-pressure orifice, 5.21.8.6, Exhibit
5.65
Installation methods, 5.21.8.6
Process air for. 5.21.8.6
Ratio of gas to air, 6.21.8.4
Venturi, 5.21.8.6
Gas chromatographic analysis, A.4.2.3
Gaseous hydrogen storage, A.6.4.5.8,
6.4.5.9
Gas grill cylinders
Excess-flow valves, 6.19.2.1

Overfilling prevention devices, 5.7.3
Storage, 8.3.5
Tampering protection, 8.2.1.1
Transport of, 9.3.2.5
Valves and connections, 7.2.2.6
Verification of fitness of, A.5.2.1.1
Warning labels, 5.2.8.4, Exhibit 5.16
Gas grill fires, 5.7.3
Gaskets, 5.7.1.3(D), 6.9.3.5
Gas plants
Application of NFPA 58 to, 1.3.1(3)
Exclusion of, 1.3.2(2)
Gas Processors Association (NPA),
A423
Gas safety, A.5.20.7
Gas stations
Separation of cylinders from gas or diesel
fuel at, 8.4.1.1
Gauge pressure, 3.3.61
Gear pumps, Exhibit 5.54
Operation of, Exhibit 5.55
General-purpose vehicles
Defined, 11.1
Engine fuel systems on, 1 1.1, 11.12
Marking, 11.1
Maximum container capacity, 11.3.5.1.
Commentary Table 11.1
General requirements, Chapter 4
General use containers, 5.2.1 6
Glass-forming operations, A.1.3.2(5)
Grass fires, 6.4.5.2
Groundwater
Undertank insulation and, 12.3.4.7
Guidance Manual for Operators of
Small LP-Gas Systems, The
(PHMSA), 14.4.2.2

H

Half-buried containers, 6.6.6.2
Half-cell meters, 6.16.2
Handling, A.1.1
Hazardous materials
Cargo tank vehicles and, 9.4
DOT container marking requirements,
5.2.8(B)
Marine terminals and, 13.3.]
Placard requirements, 9.3.2.10
Heaters
Cylinder overheating and, 6.19.4.6
Safety, 5.20.4
Heat transfer fluids, 6.21.2.5
Heavy construction requirements,
10.2.1.2, Exhibit 10.1
High-high-liquid level flow cutoff devices,
124.1.7
High-liquid level alarms, 12.4.1.3,
124.1.6
High-pressure orifice gas-air mixers,
5.21.8.6, Exhibit see5.65
High-pressure regulators, 6.8.2 (D), 6.8.2
(E)

Functions, 6.8.1.4
Installation, 6.8.1.4
High value occupancies
Fire safety analysis and, 6.25.3.6
Holidays
Corrosion and, 6.6.6.1(H)
Horizontal ASME containers, 6.6.3.1
Interconnected, overfilling, 6.6.3.2
Horizontal cylinders
Filling, 5.7.5.6(B)(2)
Overfilling prevention devices and,
5.7.3.5(2), 5.7.3.6
Required markings, 5.7.3.6
Hose, 5.9.6.1
Agricultural applications, 5.9.6.4(D)
Delivery, routing through buildings,
6.5.1.4
Design capacity, 5.9.6.4(B)
“Dry.” 9.4.4.5(B)
Failure, 9.4.3.7
Inspection. 7.2.4.5
Kinking, 7.2 4.5
Length, 6.19.2.6
Portable appliances, 6.20.3.3
Pressure testing, 5.9.6.4(C), 7.2.4.5
Protection against physical damage,
6.203.8
Replacement frequency. 94 37
Restrictions, 6.9.3.9
Stainless steel wire braid. 3.3.25.2,
9.4.3.7
Swivel end fittings. 7.2.4.5, Exhibit
7.14
Vehicular non-fuel LP-Gas systems,
6.23.5.1(E)
Wet, 9.4.4.5(B)
Working pressure and, 5.9.6.4(A)
Working pressure requirements, 6.19.2.6
Hose connections, 5.9.6.4(A)
Hose stream resistance, 6.25.5.1
Hot air balloons, 1.3.2(7), 11.1
Hydrocarbon vapors
Low emission transfer, A.3.3.37
Vapor pressure, 3.3.36
Hydrogen containers
Separation distance, A.6.4.5.8
Hydrogen fuel
For vehicles, 1.3.2(11)
Hydrostatic pressure relief valves, 5.13.1,
Exhibit 5.51
For liquid LP-Gas piping, 5.9.1.4
Operation of, 6.13
Piping system design pressure and, 5.13.2
Set point of, 5.13.1
For vaporizing burners, 5.21.5.10
Hydrostatic pressure testing
ASME containers, 5.2.1.2(B)

I

Ignition
Prevention of. A.6.22.2.2
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Ignition sources, 3.3.67, 6.22.2.5

Controlling, 6.22

Engine fuel containers and, 11.3.6.4

LP-Gas transfer operations and,

7.2.3.2(B), 7.2.3.2(C), 7.2.3.2(D)

Recreational vehicles (RVs), 7.2.3.2(E)
Immersion heaters, 5.21.6.6
Immersion suits, 13.2.3.5
Important buildings, 6.3.1
Impractical, 1.4.4
“In attendance”

During LP-Gas liquid transfer, 7.2.1.2
Incident response plans, 6.25.2.2
Incubators (farm equipment), A.1.3.2(6)
Indirect-fired electric waterbath vaporiz-

ers, 6.21.2, Exhibit 6.45
Indirect-fired vaporizers, 5.21.2.1,
52122

Atmospheric heat, 6.21.2.11

Boilers as heat source for, 6.21.2.9,

6.21.2.10

Defined. 6.21.2

Direct vaporizers vs., 6.21.2.4

Ignition source and. 6.21.2

Installation of, 6.21.2.9

Phase separators and, 6.21.2.10

Remote heat sources. 6.21.2

Vapor discharge piping, 5.21.2.3
Indoor trade shows

Cylinder use for, 6.19.9.1
Industrial containers

Appurtenance requirements, 5.7.4.1,

5744

Safety precautions, 7.2.3.5(B)

Water capacity of, 5.7.4.2
Industrial LP-Gas systems

Liquid transfer, 6.17.5.3
Industrial occupancies (plants)

Atmospheric vaporizers, 6.21.2.12

Containers owned by, A.5.2.1.1

Cylinder storage, 8.3

Cylinder warning labels, Exhibit 5.17

LP-Gas storage facilities, 3.3.33

Maintenance procedures, A.14.3

Operating procedures, 14.2.1

Operations and maintenance manuals,

All4.1.2
Industrial truck containers

Storage rack for, 8.4.1.4, Exhibit 8.3
Industrial truck cylinders

Overfilling prevention devices and,

5.71.3.5(1), 5.7.4.1(E)

Pressure relief valves, 5.7.2.13, 11.12.2.5

Requirements for, 11.12.2
Industrial trucks

Atmospheric-type regulators, 11.13.2.1

LP-Gas fueled, 11.12

Propane fueled, 11.1
Infrared heaters

Cylinder overheating and, 6.19.4.6

2008 LP-Gas Code Handbook

Inlet openings
Internal valves, 6.26.3.5
In-line hygrometers, 7.4.1, Exhibit 7.16
Inspections
Container intemal components, 5.2.1.9
Corrosion, 5.2.3.3
Cylinders, 5.2.3.3
Cylinders filled on site, 5.2.3
Documentation of, 5.2.3.2, 5.2.3.3
Hose, 7.2.4.5
Pressure relief valves, 5.7.2.13
Inspectors
Third-party, 12.6.2
Training and qualification of, 5.2.3.2
Installation. See also container installa-
tions; cylinder installations
LP-Gas systems, Chapter 6

Safety-enhancing equipment not required,

A6.13
Institutional occupancies
Maximum cylinder size. 6.19.7.2
Insulation
Containers, 6.25.5.1
Corrosion caused by water trapped under,
6.25.5.1, Exhibit 6.54
Railroad tank cars, 6.25.5.1
Integral full-capacity relief valves, 5.8.1.2
Integral two-stage regulators, Exhibit
312
Operation of, 5.8.1.3
Interchangeable aboveground-under-
ground container assemblies,
6.6.6.1
Specifications for, A.6.6.6.1(D)
Interconnected ASME containers
Overtilling, 6.6.3.2
Interior bearing walls
Fire resistance ratings, Commentary
Table 6.3
Intermodal containers, Exhibit 5.6
Defined, A.5.2.1.1
Internal combustion engines, 5.17.6. See
also engines
At points of transfer, 7.2.3.2(A)
Portable, 5.17.6, Exhibit 5.59
Separation distance, 9.4.10, Exhibit 9.11
Internal excess-flow valves, 11.4.1.3
Internal pressure relief valves, A.3.3.74.4,
Exhibit 3.15. See also pressure relief
valves
Bulk plant containers, 5.7.4.2
Container size and. 5.7.4.3
Design, 5.7.4.1(A)
Industrial containers, 5.7.4.2
Industrial sizes, 5.7.4.2(1)(2)
Lever-operated, for flanged installation,
Exhibit 5.31
Lever-operated, for threaded installation,
Exhibit 5.30
Liquid inlet openings, 5.7.4.2(F)(2),
5.7.4.5(6)
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Pneumatically operated, Exhibit 5.32
As positive shutoff valves, 5.7.4.5(6)
Pump pressure-operated, Exhibit 5.33
Remote operating point, 5.7.4.2(G)
Retrofit installations, 5.7.4.2(C),
5.7.4.2(D)(2)
Types, 5.7.4.2, Exhibit 5.30, Exhibit 5.31,
Exhibit 5.32, Exhibit 5.33
Internal valves
Automatic shutoff capability, 6.4.3
Cargo tanks, 9.4.2.4, Exhibit 9.10
Fire safety analysis and, 6.25.3.5
Remote shutoff capability, 6.4.3, 6.11.5
For withdrawal and inlet openings,
6.26.3.5
Interstate Commerce Commission (ICC),
A5.2.1.1
Intrinsically safe equipment
Marine terminals, 13.2.3.3
Isolating spark gaps, A.6.22.1.2

J
Jewelry operations, A.1.3.2(5)
Joint efficiency
Of refrigerated containers, 12.1.1.1
Joint Industry Task Force on Propane
Odorization, A.4.2.3

K

Key valves, A.14.4.7
Kile-pascals, 3.3.61

L

Labeled, 3.2.4
Labels
DOT requirements, 5.2.8(B), Exhibit 5.13
Latent heat of vaporization, 5.21
Leakage
Corrosion holes and, 6.6.6.1(H)
Piping system service limitations and,
6.9.1
Safety considerations, 6.8.1.4
Testing, 6.14.1, 14.4.8.2
Underground containers, A.6.6.6.1(F)(2)
Leak reports, 14.4.9.1
Leak surveys, 14.4.12.4
Leased containers, A.5.2.1.1
“Length-of-stain tube tests, A.4.2.3
Lever operated internal valves
For flanged installation, Exhibit 5.31
For threaded installation, Exhibit 5.30
Life Safety Code Committee, 8.4.1.1
Lifting lugs, 5.2.4.3(E), 9.6.2.2
Lightning conductors, A.6.22.1.2
Lightning protection, A.6.22.]1.2
Lightweight construction requirements,
10.2.1.2, Exhibit 10.1
Line of adjoining property, 6.3.1, Exhibit
6.1
Line pressure regulators, 6.8.1.10
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“Liquid full,” 3.3.58, 7.4.2.2
Liquid inlet openings
Internal pressure relief valves in,
5.7.4.2(F)(2), 5.7.4.5(6)
Options for, 5.7.4.2(H)(4)
Liquid level gauging devices
Fixed maximum, 5.7.5.7
Float type, variable, Exhibit 5.39
Identifying, 5.7.8.5(B)
Rotary type, variable, Exhibit 5.38
Variable, 5.7.5.7, 5.7.5.8
Liquid LP-Gas
Devices preventing return of, 6.21
Gas release during liquid transfer, 7.1.2,
Chapter 7
Piping into buildings, 6.19.12.1,
6.19.12.2(1)
Pressure limitations, 6.19.1.2(D)
Liquid LP-Gas piping, 5.9.1.4
Hydrostatic pressure relief valves for,
59.1.4
Material requirements, 6.9.1.3
Requirements, 6.19.2.5
Restrictions of use of. 6.9.1
Liquid meters, 5.17.5.1
Liquid propane
Pressurized, 6.4.5.12
Liquid transfer, Chapter 7
ASME container filling. 7 2.2.2
Bulk plants, A.3.3.10, 6.17.5.3
Compressed air or gas prohibited for,
6.18.2
Compressor method, 7.2.3, Exhibit 7.6
Container filling, 7.2.2.2, 7.2.2.7, Exhibit
7.2
Cylinder filling, 7.2.2.2
Determining container code-compliance,
7227
Excess-flow check valves and, 7.2.3
Flammable gas mixtures and, 7.2.2.3
Gas release during, 7.1.2, 7.2.1.2, Chap-
ter 7
Hose inspection, 7.2.4.5
Ignition sources and, 7.2.3.2(B),
7.2.3.2(C), 7.2.3.2(D)
Industrial systems, 6.17.5.3
Internal combustion engines and,
7.2.3.2(A)
LP-Gas capacity and, 7.4
Mobile railcar unloading systems,
6.18.2.3(C), Exhibit 6.39
New unused cylinders, 7.2.2.6
Nonrefillable (disposable) cylinders,
7.2.2.6,7.2.28
Operating procedures, 14.2.1.1
Portable compressors, 6.17.3.5, Exhibit
6.36
Pressure differential gravity method,
7.2.3, Exhibit 7.4
Pump method, 7.2.3, Exhibit 7.5
Purging, 7.3.2.2(C)

Qualified persons in attendance during,
7212
From railcars to cargo tank trucks,
6.18.2.3(C)
Redundant seals and, 7.2.2.5
Remote shutoff, 6.18.2.4(C)
Transfer system operations, 7.2.3
Venting LP-Gas to atmosphere, 7.3.1
Liquid traps
Compressors, 5.17.3.3, Exhibit 5.57
Liquid withdrawal fittings, 6.6.1.1
Liquid withdrawal lines, 5.7.4.2(B),
5.7.4.2(C)
Liquid withdrawal valves, 6.6.1.1
Listed, A.3.2.1,A3.2.5
Locking devices, 6.18.4.2(C)
Lock out/tag out procedures, 6.17.2.3(D)
Louvers
Motor vehicles with LP-Gas systems,
6.23.4.2(E)
Low emission transfer, A.3.3.37
Engine fuel systems. 11 4.1.6
Nozzle, Exhibit 6.55
Overfilling prevention, 6.26.5 2(F),
114.1.15
Requirements, 6.26.5.1(D)
Separation distance and, 6.26.5
LP-Gas
Anhydrous ammonia contamination and.
A4S
Burning with oxygen, A.1.3.2(5)
Cloud ignition, 6.25.4.2
High-pressure piping for industrial appli-
cations, A.6.9.1.2
Ignition source control, 6.22
As material of trade, A.1.1
Odorization, A.4.2.1,4.2.2,5.2.8.5,
14.4.5
Portable cooking appliances. 6.19.8.3
Preventing ignition of, A.6.22.2.2
Refrigerant, 1.3.2(9)
Technical Committee on Liquefied Petro-
leum Gases, 8.3.1
Transferring directly from railcars to
cargo tanks, 4.3.3
Transferring into containers, A.3.3.37
Transport of, A.1.1
Vapor pressure, 3.3.36
Venting to atmosphere, 7.3.1
Warning labels, 5.2.8.4
“LP-Gas: Emergency Planning and Re-
sponse,” 6.25.2.2
LP-Gas Committee, 8.4.1.1
LP-Gas committee, 6.6.6.1(H)
LP-Gas containers. See containers
LP-Gas detectors
Portable, 13.2.3.1, Exhibit 13.3
LP-Gas distribution facilities, Chapter 10
Attached structures, 10.3.1
Buildings constructed before 1972, 10.1.2
Common walks, 10.3.1

Construction of rooms within structures,

10.3.2

Heavy construction, 10.2.1.2, Exhibit
10.2

Lightweight construction, 10.2.1.2, Ex-
hibit 10.1

Locations for, 10.2

LP-Gas industry, A.1.1

LP-Gas installations, Chapter 6
Container locations, 6.2
Rural and urban areas, 6.4.1
Separation distances, 6.3

LP-Gas liquid transfer. See liquid transfer

LP-Gas-powered vehicles, 6.4.1
Point of transfer, 6.5.4.1

LP-Gas propellants, 10.1.1

LP-Gas railroad tank cars
BLEVE:s from, A.3.3.68

LP-Gas storage facilities
Accidents, 6.12

LP-Gas systems
Mounted on motor vehicles, A.6.23.1.

6.23.2,6.23.3.3

LP-Gas transportation, Chapter 9
History of, Chapter 9

LP-Gas vapor
Accumulation of. 10.2.14
Activating remote shutdown with,

A.6.10(3)

Burring off, 7.3.2.2(C), Exhibit 7.15
Condensation of, 6.9.1.1
Condensation temperature, 6.9.3.8
Maximum pressure, 6.9.1.1
Pits, sumps and sewers and, 6.21.3.2
Recondensation, 6.8.1.3

LP-Gas vapor piping, Exhibit 15.1
Discharge piping, 6.9.3.4
Sizing, 6.9.2.2
Working pressure design, 6.9.3.3

M
Magnetic gauges, 3.3.29.4
Maintenance. See operations and mainte-
nance
Maintenance contractors, 14.3.1.3
Maintenance manuals, 14.3.2.5
Maintenance procedures, A.14.3, 14.3.1.4
Maintenance records, 14.3.2.5
Major renovation, 6.19.4.2
Mandatory references, 2.1
Mandatory requirements, 2.1
Manifold containers
First-stage regulators, 6.8.1.3
Overfilling, 6.6 3.2
Manifold cylinders
Adjacent to buildings, 6.3.6, Exhibit 6.3
Manifolded LP-Gas systems
Installed on different floors from heaters,
6.19.4.9

2008 LP-Gas Code Handbook
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Maximum pressure, 6.19.4.8
Separation of, 6.19.4.8
Manual shutoff valves, A.5.2.54, 11.4.1.3
Manufactured homes, A.5.20.6, 6.23.2
Point of transfer hazards, 6.5.3
Marine terminals, 1.3.1(3), 13.2.1, Chap-
ter 13, Exhibit 1.1, Exhibit 13.1
Cargoes of particular hazard, 13.3.1
Electrical equipment, 13.2.2
Emergency procedures manuals, 13.4.3
Facilities of particular hazard, 13.3.1
Flammable liquids handling, 13.2.3, Ex-
hibit 13.2
Flotation devices, 13.2.3.5
Immersion suits, 13.2.3.5
Intrinsically safe equipment, 13.2.3.3
Lighting, 13.2.1.9(5)
Location, 13.2.3
Medical first aid equipment, 13.2.1.13
Mooring equipment, 13.2.1.8
Pipeline protection, 13.3.1
Portable LP-Gas detectors, 13.2.3.1, Ex-
hibit 13.3
Refrigerated facilities, 14.2.1.4
Security, 13.2.1.7
U.S. DOT regulations, 1.3.1(3)
Markings
Direct-fired vaporizers. 5 21.3.1
DOT requirements, 5.2.8(B), Exhibit 5.14
Horizontal cylinders, 5.7.3.6
Underground containers, 6.6.6.1
For variable liquid level gauges, 5.7.5.8
Walter capacity, 9.3.2.1
Mass meters, 5.17.5.1
Material of trade, A.1.1
“Maximum allowable quantities,” 8.3.1
Maximum allowable working pressure
(MAWP), 5.21.2.1
For ASME containers, 5.2.4.2
Metallic piping, 6.9.3.3
For mobile fuel containers, A.5.2.4.4
Waterbath vaporizers, 5.21.6.1
MC-331 cargo tank vehicles, A.9.1.1(3),
9.4.4, Exhibit 9.1
Means of egress, 8.4.1.1
Mechanical fittings, A.5.9.5(D)(1), Exhibit
5.48
Mechanical ventilation systems
As building openings, 6.3.7
Inlet blockage, 10.2.2
Reliability of, 10.2.2
Medical first aid equipment
Marine terminals, 13.2.1.13
Mega-pascals, 3.3.6]
Maelting points
For metals and alloys, 6.7.2.15, Commen-
tary Table 6.4
Mercantile occupancies
Cylinder storage, 8.3
Merriam-Webster's Collegiate
Dictionary, 3.1

2008 LP-Gas Code Handbook

Metal alloys
Brazing, 5.9.4.1
Melting points for, Commentary Table
6.4
Metallic connectors, 3.3.25, 6.8.1.3,
6.9.6.2,6.17.2.2
Metallic fittings, 6.9.3.7
Metallic piping
Burial depth, 6.9.3.12
Expansion loops for, 6.9.3.7
Lightning protection, A.6.22.1.2
Maximum allowable working pressure
(MAWP), 6.9.3.3
Protection of, 6.9.3.12
Rules of, A.6.9.3.1
Metallic tubing, 6.9.3.12
Meters
Calibration, 6.17.5.3
Differential back pressure valves,
6.24.3.5, Exhibit 6.51
Excess-flow valves, 6.24.3.5
Field calibration. 5.17.5.1
Half-cell, 6.16.2
In-line hygrometers, 7.4.1, Exhibit 7.16
Liquid, 5.17.5.1
Mass, 5.17.5.1
Positive displacement, 5.17.5.1
Positive displacement liquid. 5 17.5.1,
Exhibit 5.58
Turbine, 5.17.5.1
Type approval, 5.17.5.1
Ultrasonic, 5.17.5.1
Vapor, 5.17.5.1
Vehicle-mounted systems, 5.17.5.1
Metric units of measurement, 3.3.6]
Mexico
Container installations, 6.4.1
Propane pump discharge pressures, 5.17.2
Michigan Dept. of Labor & Economic
Growth, 6.23.3.5
Milford, CT, cylinder valve fire, 7.2.2.5
Minor renovations, 6.19.4.2, 6.19.5.2
Mobile containers
Defined. 3.3.41, 6.23.3.1(F)
Design pressure, 6.23.3.1(F)
Maximum allowable working pressure
(MAWP) for, A.5.2.4.4
Mobile homes. See manufactured homes
Mobile railcar unloading systems,
6.18.2.3(C), Exhibit 6.39
Modified hydrostatic test method, 5.2.2.2
Monitor nozzles, 6.25.5.3
Mooring equipment, 13.2.1.8
Motor carrier safety regulations, 9.4
Motor vessels, A.1.3.2(8)
Mounded containers
Bottom connections, A.6.6.6.3(1)
Corrosion protection, 6.6.6.1, 6.6.6.3,
A.6.6.6.3(4), 6.16.2
Defined, 3.3.42
Installation of, 6.6.6.3
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Nameplates for, A.5.2.8.3
Partially buried, 6.6.6.2, A.6.6.6.3(1)
Separation distances, 6.3.4, 6.3.4.1,
6.44.5,6.26.2.3
Special protection, 6.6.6.3, A.6.6.6.3(1),
Exhibit 6.20
Mounding materials, A.6.6.6.3(1)
Movable fuel storage tenders, 9.5.2.6
Multifamily buildings
Cylinders in, 6.19.11.2, Exhibit 6.42
Multi-fuel appliances, 5.20.2
Multipurpose passenger vehicles, 3.3.46

N

Nameplates, A.5.2.8.3, Exhibit 5.15
ASME engine fuel containers, 11.3.4(B)
For buried or mounded tanks, A.5.2.8.3
Containers, A.5.2.8.3, Exhibit 5.15
Corrosion and, A.5.2.8.3
Missing, A.5.2.8.3
Refrigerated containers, 12.2.2
National Board Inspection Code (NBIC),

5.2.16

National Board of Boiler and Pressure
Vessel Inspectors, 6.6.1.3

National Board of Fire Underwriters,
Chapter 9

National Board “R” Stamp, 5.2.1.6, Ex-
hibit 5.8

National Bottled Gas Association, 3.3.48

National Conference on Weights and
Measures (NCWM), 5.17.5.1

National Fire Protection Association
Official Definitions, Chapter 3
Standards Council, 7.2.2.2, 8.4.1.1

National Fire Protection Association

(NFPA)
Fire Analysis Department, 6.25.3.2
As standards-developing organization,
333
National Geographic, A.4.2.3
National Institute of Standards (NIST)
Handbook 44, 5.17.5.1
National LP-Gas Association, 3.3.48
National Pipe Thread (MNPT), 5.13.1
National Propane Gas Association
(NPGA), 3.3.12,6.25
Defined, 3.3.48
Membership, 3.3.48
Technology and Standards Committee,
3.3.48,A.3.3.68
National Type Evaluation Program
(NTEP), 5.17.5.1

NBFU 59, Regulations for the Design,
Construction, and Operation of Au-
tomobile Tank Trucks and Tank
Trailers for the Transportation of
Liquefied Petroleum Gases, Chapter
9

NEMA 7 liquid-level switches, 5.17.3.3
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NFPA 10, Standard for Portable Fire Ex-
tinguishers, 2.1, 6.25.4.2, 8.5.2,
14334

NFPA 15, Standard for Water Spray Fixed
Systems for Fire Protection,
6.2552

NFPA 30, Flammmable and Combustible
Liquids Code, A.6.4.5.3, 6.4.5.7,
6.26.5, 12.5.4, Chapter 13

NFPA 30-2003, Flammable and Com-
bustible Liquids Code, A.6.22.2.2

NFPA 30A, Code for Motor Fuel Dispens-
ing Facilities and Repair Garages,
1.3.2(11), 3.3.20, 6.5.3, 6.24,
6.24.4.1

NFPA 30B, Code for the Manufacture and
Storage of Aerosol Products,
1.3.2¢4), 10.1.1

NFPA 37, Standard for the Installation
and Use of Stationary Combustion
Engines and Gas Turbines, 6.6.7

NEPA 45, Standard on Fire Protection for
Laboratories Using Chemicals,
6.197.2

NFPA 50, Standard for Bulk Oxygen Sys-
tems at Consumer Sites, A.6 458

NFPA 50A, Standard for Gaseous Hydro-
gen Systems at Consumer Sites,
A6.458

NFPA 51, Standard for the Design and In-
stallation of Oxygen-Fuel Gas Sys-
tems for Welding, Cutting, and
Allied Processes, A.1.3.2(5)

NFPA 51B, Standard for Fire Prevention
During Welding, Cutting, and Other
Hot Work, 6.22.3.4, 7.2.3.2(C)

NFPA 52, Liquefied Petroleum Gas Piping
and Appliance Installations in
Buildings, A.1.3.2(6)

NFPA 54, National Fuel Gas Code,
A.1.3.2(6), 5.7.8.3, 5.8.1.2(3),
59.1.2,6.8.1.10, A.6.9.1.1(4),
69.2.2,614.1,6.142,6.19.8.1,
6.23.7.5, Chapter 15, Exhibit 1.2

NFPA 55, Standard for Storage, Use, and
Handling of Compressed Gases and
Cryogenic Fluids in Portable and
Stationary Containers, Cylinders,
and Tanks, A.6.4.5.8, 6.4.5.9

NFPA 58, Liquefied Petroleum Gas Code,
A.1.3.2(6), Chapter |

Application, 1.3, 1.3.1(2)

Enforcement, | 7, Chapter |
Equivalency, 1.5

Retroactivity, 1.4

Scope, A.1.1, Exhibit 1.2

U.S. Dot regulations and, A.1.1, 1.3.1(2)

NFPA 58-2004, Liquefied Petroleum Gas
Code, A.6.22.2.2

NFPA 39, Utility LP-Gas Plant Code,
1.3.2(3). 5.21.6, Chapter 12, Chapter
13

NFPA 59A, Standard for the Production,
Storage, and Handling of Liquefied
Natural Gas (LNG), Chapter 13

NFPA 68, Standard on Explosion Protec-

tion by Deflagration Venting, 10.1.1,

10.2.1.2, Chapter 10
NFPA 70, National Electrical Code,
6.9.3.15,6.21.6.1, 6.22, A.6.22.2.2,
13233
NFPA 77, Recommended Practice on Sta-
tic Electricity, A.6.22.1.3, 7.3.2.2(C)
NFPA 85, Boiler and Combustion Systems
Hazards Code, 6.21.2.6
NFPA 101, Life Safety Code, 3.3.33,
6.19.7.2,8.2.1.3. 8.3, 84.1.1
NFPA 160, Standard for the Use of Flame
Effects Before an Audience,
6.19 10.5
NFPA 220, Standard on Types of Building
Construction, 6.6.7
NFPA 290, Standard for Fire Testing of
Passive Protection Materials for
Use on LP-Gas Containers, 6 25 5.1
NFPA 302, Fire Protection Standard for
Pleasure and Commercial Motor
Craft, A.132(8), 111
NFPA 407, Standard for Aircraft Fuel
Servicing, 667
NFPA 501, Standard on Manufactured
Housing, A5 20.6
NFPA 501B, Standard for Mobile Homes,
6.23.2
NFPA 505, Fire Safety Standard for Pow-
ered Industrial Trucks Including
Type Designations, Areas of Use,
Conversions, Maintenance, and Op-
erations, 11.12
NFPA 780, Standard for the Installation
of Lightning Protection Systems,
A6.22.1.2,A622 1.3
NFPA 1192, Standard on Recreational Ve-
hicles, 1.3 2(10), A.5.2.4.4,
A.5.20.6. 6 23.2,6.239.2,
11.7.1.3
NFPA 5000, Building Construction and
Safety Code. 3 3.33, 8.3.1, Chapter
10
Noncombustible foundations
Installation of ASME containers on,
6.6.3.1. Exhibit 6.12
Noncomplying containers
Notification of owners, 7.2.2.1
Nondestructive test methods
ASME containers, 5.2.1.2(B)
Nonferrous materials, 12.1.1.4
Nonrefillable cylinders
Filling, 7.2 2.8

Storage in restaurants, 8.3
Valve outlet seals and, 7.2.2.6
Nonventing liquid level devices,
6.26 5.2(F)
Normal fluids, A.6.9.3.1
NOT ODORIZED marking, 5.2.8.5, Ex-
hibit 5.18
Nylon piping. See polyamide (PA) piping

(0]
Occupiable structures, 6.8.1.6
QOdorator, A 4.2.3
Odor fade, A.4.2.3
Odorization, A.4.2.1,42.2, 1445
NOT ODORIZED marking, 5.2.8.5, Ex-
hibit 5.18
Restrictions on use of, 5.2.8.5
Unodorized propane, 5.2.8.5
Office of Pipeline Safety (OPS), A.14 4,
A.14431
One-call notification system, 14.4.2 2
One-pound cylinders, A.6 199 3
One-stage pressure regulation systems,
58.11
Open-bodied vehicles
Cylinder transport, 9.3.2 5
Open delivery trucks
Portable container transport, 9.3.2 1, Ex-
hibit 9.4
Operating procedures, 14.2.1
Content, 14.2.2 2
Location, 14.2.1.5
Operations and maintenance, Chapter
14
Consumer education, 14.4.13.1
Dew point. 14.4 11 3
Gas leak reports, 14.4.9.1
Key valves, A.14.4.7
Leak surveys, 14 4.12.4
Leak testing, 14.4.8.2
LP-Gas liquid transfer, 14.2.1.1
Maintenance contractors, 14 3 1.3
Maintenance manuals, 14 3.2.5
Maintenance procedures, A.14.3, 14.3.1.4
Maintenance records. 14.3 2.5
Manuals, A.14.1.2
Odorization, 14.4.5
Operating procedures, 14 2.1, 14.2.1.5,
14.2.2.2
Operator qualification. 14.4 10.1
Refrigerated LP-Gas storage systems.
14.2.1.4
Retroactivity, A.14.1
Vaporizers, 14.2.1.3
Operations & Maintenance Handbook
CD-ROM, Chapter 14
Operator qualification, 14.4.10.1
Outage gauges, 3.3.29.2
Outdoor appliances
Overfilling prevention devices for, 5.7.3

2008 LP-Gas Code Handbook
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Outside cylinder storage
Cabinets, 8.4.1.1, Exhibit 8.2
Distance to doorways or openings.
84.1.1
Separation distances to building open-
ings, 8.4.1.1
Separation distance to construction work.
8.4.1.3
Separation distance to dispensing sta-
tions, 8.4.1.3,8.4.1.4
Outside surface
Direct-fired vaporizers, 5.21.3.1
Overfilling
ASME containers, 6.6.3.2, 6.6.3.3,
6.6.7.2
ASME engine fuel containers, 11.4.1.13
Cylinders. 5.7.3
Interconnected horizontal ASME contain-
ers, 6.6,3.2
Low emission transfer, 6 26.5.2(F),
11.4.1.15
Manifold containers, 6 6 3 2
Portable cylinders, A.7 4.4
Purging and. 7 3.2.2(C)
Refrigerated containers, 12.4
When permitted, 7.4.1
Overfilling prevention devices (OPD),
57.3.6.26.5.2(F). Exhibit 3.8. Ex-
hibit 5.29
ASME engine fuel containers, 11.4 1.13.
114115
Checking. before filling cylinders, 7.2.2.7
Cylinders. 5.7.3, 7.2.2.7
Cylinder size and, 5.7.4.1(G)
Cylinder valve restrictions, 5.7.3.4
Defined, 3.3.49
Forklift trucks, 5 7.4.1(E)
Gas grill cylinders, 5.7 3
Horizontal cylinders and, 5 7.3 5(2),
5.7.3.6
Industrial truck service cylinders and,
57.3.5(1),5.7.4.(E)
Outdoor appliances, 5 7.3
Portable propane cylinders, 5.7.3.1
Propane cylinders, 5.7.3. 5.7.3.1
Purging and, 7.3.2.2(C)
Retrofit provisions, 5.7.3.2
UL listing, 57.3.1
Welding cutting gas service and,
5.7.3.5(1)
Overpressure, 5.8.1.2
Overpressure protection
Methods, 5.8.1 2
2 psi regulator systems, 5.8.1.11
Two-stage pressure regulation systems,
6.8.18.6.8.2(G)
Overpressure shutoff devices, 3.3.50,
58.1.2
Owners
Notifying of noncomplying containers.
7.2.2.1

2008 LP-Gas Code Handbook

Oxygen containers, A.6.4.5.8
Oxygen-fueled gas systems, A.1.3.2(5)
Oxy-propane torches, A.1.3.2(5), A.6.4.5.8

P

Parking regulations, 9.7. 9.7.2.4, 9.7.3.5,
Exhibit 9.15

Pascals (Pa), 3.3.61

Passenger vehicles. See also vehicles

Cylinder valve fire, 7.2.2.5

Engine fuel container installation in,
11.8.1.5

Grill cylinder transport in, 9.3.2.5

Maximum container capacity, 113 5.1,
Commentary Table 11.1

Multipurpose, 3.3.46

Propane systemns, 11.1, Exhibit 11.1

Passive cathodic protection systems,
6.16.2

Passive transport shutdown systems,

5.7 8 I(H). 7 2.3.9. Exhibit 7 13

Patio heaters, 6.20 2 2, 6 20.2.3

“Peak shaving” installations, A 3.3.28

Performance requirements

Vehicle impact protection. 6.6.1.2

“Permanently” installed cylinders,
AS5211

Permitted, 3.3.52

Personnel qualifications, A.4 4, Commen-
tary Table 4.1

Field welding, 6.6.1.3
Training. A.4.4
Welding, 6.9.3.2
Petrochemical plants
Application of NFPA 58 to, 1.3 1(3)
Exclusion of, 1.3.2(2)

Phase separators, 6.21.2.10

“Piggyback” regulators, 5.8.1.3. See also
integral two-stage regulators

Pigtail, 6.6.22, 6.8.1 3

Pilot-operated pressure relief valves,
5.7.2.4(A), 5.7 2.4(B), Exhibit 5.24

Closed position, 5.7.2.4(B), Exhibit 5.25
Open position. 5.7.2.4(B). Exhibit 5.26

Pilot plant, 1.3 2(4)

Pinhole corrosion, 6.6.6.1(H)

Pipeline and Hazardous Materials Safety
Administration (PHMSA), A.14.4,
14.4.222

Pipeline systems

One-call notification systems, 14.4.2.2
Regulation of, A.1.3.1(4)
Pipeline terminals
Filling cargo tank vehicles at, 7 1.2, Ex-
hibit 7.1

Piping. See also discharge piping; liquid
LP-Gas piping; LP-Gas vapor pip-
ing; metallic piping; polyamide (PA)
piping; polyethylene (PE) piping:
PVC piping; underground piping
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Aboveground, 6.9.3.10
Agricultural applications, 5.9.1.2
Brazing, 5.9.4.1
Connecting, 6.6.2.2
Between container and second-stage reg-
ulator, 5.9.1.2
Corrosion protection, 6.9.3.14
Defined, 5.9
Electrical wiring in same trench with,
6.9.4.6(B)
Fittings for metallic piping and tubing,
see5.9.4
Flashover of lightning currents on,
A622.13
Leakage. 6.9.1
Leak testing, 6.14.1
Lightning protection, A.6.22.1.2
Liquid LP-Gas, 5.9.1.4
Material limitations, 6.9.1.1
Operating pressure requirements. 9.4.3.3
Plastic. 5.9.3.2
Pressure limitations, 59 4
Pressure testing, 6 14.2
Prohibited as grounding electrode.
6.93.15
Redundant tail-safe product control
measures (RFPCM). 6.26 4.3(C)
Retrigerated storage systems. 12 1 1.5
Safety requirements, 9 4.3.2
Service limitations, 6.9.]
Sizing methods, Chapter 15
Sizing tables, Chapter 15, Commentary
Table 15.2, Commentary Table 15 3.
Commentary Table 15.4
Snowfall and, 6.15
Vehicular damage protection, 6.9.3.10
Vehicular liquid LP-Gas installments,
6.23.5.1
Placards, 9.3.2.10, Exhibit 9 5
Plant transport unloading areas
Safety devices, 6.12
Plastic pipe and tubing, 5.9.3.2
Pneumatic valves, 5.12.4
Emergency shutoff, 6.12, 6.12.5, Exhibit
6.29. Exhibit 6.31
Internal pressure relief, Exhibit 5.32
Points of transfer, Exhbit 3.9
In buildings. 6.54.1, 6.5.4.3
Defined, 3.3.54
Distance requirements, 6.5.3, Exhibit
6.10
Fire resistance rating and, 6.5.4.3
Hazards, 6.5.3
Internal combustion engines. 7.2.3.2(A)
LP-Gas-powered vehicles, 6 5.4.1
Portable containers. 6 5, Commentary
Table 6.2
Separation distances, 6 5 4.2
Stationary containers, 6.5, Commentary
Table 6.2
Vehicle fuel dispensers, 6.24
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POL connectors, 6.6.2.2
POL valves, 6.19.3.6(C)
Polyamide (PA) piping, 3.3.2, 5.9.3.2,
A59.55
Burial depth, 6.9.4.2
Expansion and contraction of, A.6.9.4.5
Installation, 6.9.4
Mechanical fittings for, A.5.9.5(D)(3)
Protecting with steel pipe, 6.9.4.9
Repairing, 6.9.4.13
Restrictions on use of, A.5.9.5(D)(3).
69.1.1,694.1
Risers and, A.5.9.5(E)
Tracer wire or pipe for locating,
6.9.4.6(B)
Valve boxes for, 6.9.5.1
Vault installation, 6.9.4.7
Polyethylene (PE) piping, 3.3.2, 5.9.3.2
Burial depth, 6.9.4.2
Expansion and contraction of, A.6.9.4.5
Tnstallation. 6.9.4
Mechanical fittings for, A.5.9.5(D)(3)
Prohibited from indoor use, 6.9.4 |
Protecting with steel pipe. 6.9.4.9
Repairing, 6.9.4.13
Restrictions on use of, A.5.9.5(D)(3),
6.9.1.1
Risers and, A.5.9.5(E)
Tracer wire or pipe for locating,
69.4.6(B)
Valve boxes for. 6.9.5.1
Vault installation, 6.9.4.7
Portable appliances
Butane, A.6.19.9.3
Cylinders for, 8.2.1.2, Exhibit 8.1
Hose length for, 6.20.3.3
Propane, A.6.19.9.3
Two-stage regulation and, 6.8.2 (C)
Portable compressors, 5.17.3.4
Liquid transfer, 6.17.3.5, Exhibit 6.36
Vapor recovery, 6.17.3.5, Exhibit 6.36
Portable container appurtenances
Physical damage protection, 5.2.6.2(C)
Portable containers
ASME, 9.3.2.1
As cargo tanks, 9.3.3.8
Container location, A.6.5.1
DOT 51, 9.3.3, Exhibit 9.6
Farm carts, 9.3.4
Filling, 6.5
“Full framework,” 5.2.7.3
Integrity of, 6.6.5.4
Maximum size, 9.3.2.1
Open delivery truck transport of, 9.3.2.1,
Exhibit 9.4
Point of transfer, 6.5, 6.5.3. Commentary
Table 6.2
Stationary installations, 6.6.3.7
Temporary installations, 6.6.5.4
Transportation of, 9.3.3, Chapter 9

Portable cooking appliances
Butane, 6.19.9.4, Exhibit 6.40
Designed weakness points in cylinders
for, 5.7.2.3
Listed butane cylinders for, 6.19.9.4, Ex-
hibit 6.41
LP-Gas for, 6.19.8.3
Prohibition of, A.6.19.9.3
Removal after use, 6.19.8.3
Restaurant use of, 8.3
Portable cylinders
CGA 791 and 810 connections, 7.2.2.6
DOT/TC cylinders, A.5.2.1.1
Maximum size, 9.3.2.1
Overfilling, A.7.4.4
Propane capacity, 5.2.8.4
Tampering protection, 8.2.1.1
Waming labels, 5.2.8.4
Portable heaters
Electronic ignition, 6.19.2.8
Flame failure protection, 6.19.2.8
Pilot lights, 6.19.2.8
Safety of, 5.20.4
Structural support restrictions, 6.19 2.8
Portable internal combustion engines,
5.17.6, Exhibit 5.59
Portable LP-Gas detectors, 13.2.3.1, Ex-
hibit 13.3
Portable tanks
Defined, 3.3.57
DOT design specifications, 6.6.3.8
Positive closure, 5.7.4.5(1)
Positive displacement liquid meters,
5.17.5.1. Exhibit 5.58
Positive displacement meters, 5.17.5.1
Positive displacement pumps, 5.17.2, Ex-
hibit 5.52
Bypass for, 6.17.2.3(D), Exhibit 6.34
Positive shutoff valves, 5.7.4.1(C),
5.7.4.2(F)(2). 5.7.4.2(H)(4),
5.7.4.5(6)
Pump bypass return, 9.4.4.3
Positive suction head, 6.17.2.3(D)
Pounds per square inch (psi), 3.3.61
Powder coatings
For corrosion protection, A.11.3.7
Power takeoff, 9.4.4.4

Pressure differential gravity liquid trans-

fer method, 7.2.3, Exhibit 7.4
Pressure gauges, 5.7.6.2
Installing, A.5.2.5.5
Pressure measurements, 3.3.61
Pressure regulation systems
One-stage, 5.8.1.1

Operation of, 5.8.1, Exhibit 5.45, Exhibit

5.46
Overpressure protection, 6.8.1.8
Three-stage, 5.8.1.11
Two-stage, 5.8.1, 5.8.1.2, 6.8.1.8, 6.8.2

(B), 6.8.2 (C). 6.8.2 (G), 6.23.4.2(E),

Exhibit 5.47

Pressure regulators. See regulators
Pressure relief devices, 3.3.58
Burning gas discharged from, 6.7.2.2
Butane cylinders, 5.7.2.3
Corrosion protection paint color and,
A.6.6.1.4
Cylinder orientation and, 6.19.2.1
Defined, 3.3.58
Fire protection requirements, 6.8.1.7
Installation of, 6.7.2.1
Maintenance on, 6.7.2.10
Propane cylinders, 5.7.2.3
Protection of, 6.7.2.5
For water vapor relief, 5.7.2
Pressure relief discharge
Direction of, 6.19.2.1, 11.7.4.3
Engine fuel systems, 11.7.4.3
Truck locations, 11.7.4.3, Exhibit 11.7,
Exhibit 11.8
Pressure relief stacks, 6.7.2.7. 6.7.2.12
Pressure relief valve manifolds, 6.7.2.10
For ASME containers, 5.7.2.5, Exhibit
5.27
Pressure relief valves, A.5.2.1.1. 6.7. See
also internal pressure relief valves
ASME containers, 5.7.2.1,57.2.6, 6.3.9,
6.3.11.67.2.3
ASME engine fuel containers.
11.4.1.7(B)
Blockage, 12.8.1.10
Container position and, 6.6.1.1
Cylinders, 6.3.9
Cylinders in industrial truck service,
5.7.2.13
Direct-fired vaporizers, 5.21.3.3
Direct spring-loaded, 5.7.2.4(A),
5.7.2.4(B)
Discharge from, 6.8.1.8
Discharging liquid, 5.2.5.6(C)
Discharging vapor, 5.2.5.6(C)
Discharging vertically upward, 6.21.2.3
Dispersion of flammable gases from.
6.3.10, Exhibit 6.6
Distance to building opening, 6.3.9
DOT cylinders, 5.7.2.2
DOT nonrefillable metal containers,
5.7.2.3
DOT/TC cylinders, Exhibit 5.19
Engine fuel containers, 11.3.1
Excess-flow, 5.7.4.1(C)
External type, for large ASME contain-
ers, 5.7.2.4(A), Exhibit 5.21
Extemal type, for small ASME contain-
ers, 5.7.2.4(A), Exhibit 5.22
Fire exposure and, 5.2.5.6(C), 12.8.4.1
5to | safety factor, A.5.2.1 1
Flow capacity of, 5.7.2.7
Flush-type internal, for cargo containers,
5.7.2.4(A), Exhibit 5.23
4 to | safety factor. A.5.2.1.1
High temperature and, 6.19.3.4
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Industrial truck cylinders, 11.12.2.5
Inspection, 5.7.2.13
Installation. 6.23.4.1
Internal, 5.7.4.1(A)
Location, 5.2.5.6(C), 6.23.4.1
Pilot-operated, 5.7.2.4(A), 5.7.2.4(B)
Positioning, 8.2.1.2
Positive shutoft, 5.7.4.1(C)
Pressure settings, 5.7.2.6
Propane cylinders, 5.7.2.2
Rain caps and, 6.7.2.5
Rating calculations, 5.7.2.5
Refrigerated containers, 12.4.2.1, 12.8,
12.8.1.1, 12.8.1.4, 12.8.1.10,
12.8.1.11, 12.8.2, 12.8.4.1, 12.8.4.4
Release of gases through, 6.3.11
Replacement of, 5.7.2.13
Required distance to, 6.3.9
Separation from containers, 6.7.2.7
Sizing. 12.8.1.1, 12.8.1.3, 12.8.2
Start-to-discharge settings for. 6.3.9
Tamperproof nonadjustable internal
springs, 57 2.10
Testing, 12.8.1 4, 12.8.1 11
Underground containers, 5.7.4 1(A),
6451,6.7.2.11
Vacuum condition protection. 12 8.1.2
Vaporizer. 5.21.9 6 21.2.2
Venting upwards, 6.7.2.3
Pressure testing
Hose. 5.9.6.4(C)
Piping. 6.14.2
Pressure vessels, A.4.2 3
Authority having jurisdiction and.
AS521.1
Construction requirements, A 5.2.1.1
Design margin, A.5.2.1.1
Design pressure. 7.2.2.9
Welding operations on, 6.6 1.3
Pressurized LP-Gas containers, A.5.2.].1
Primary storage, A.1.1
Propane
Boiling point, 12.4.2.1, Chapter 12
Condensation temperature of, 6.9.1.1
Engine fuel systems, 6.24, A 9.1 2(4),
11.1. Chapter 11
Flash point and. A.6.4.5.3
Ignition temperature, 7.2.3.2(D)
Not odorized. 5 2.8.5
Pressurized liquid, 6.4.5.12
Refrigerated containers for, Chapter 12
Vaporization of, paint color and,
A6.6.14
Vapor pressure of, 6.9.1.1, Commentary
Table 6.5
Warning labels, 5.2.8.4
Propane-air mixtures
Gas-air mixers. 6.21.8
Vehicle fuel dispensers, 6.24 3.3
Propane capacity
ASME containers, 3 3.79
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Containers, 3.3.79
Cylinders, 3.3.79
Portable cylinders, 5.2.8.4
Warning labels and, 5.2.8.4
Propane containers
Diking, 6.4.5.12
Enclosures for, A.6.4.7
Installation of, A.1.3.2(6)
Location of, 6.2.2
In Mexico, 6.4.1
Proximity to buildings, 6.3.1
Proximity to property lines, 6.3.1
Regulators for, 5.8.1
Separation distances, 6.3.1
Underground, digging around,
A.6.6.6.1(E)
Underground service, 5.7.2.7
Propane cylinders
Hot air ballooning, 1 3.2(7)
Indoor storage of, 6.2.2
Maximum size for educational occupan-
cies. 6.19.7.2
Overtilling prevention devices for. 57 3,
5731
Pressure relief valves, 5.7.2.2, 5.7.2 3
Service pressure, 5 7.2.2
Shopping malls, A.l 3 2(5)
Sprinkler density and, 8.3.1(B)
Storage in non-publicly accessible build-
ings. 8.3 3.3
Test pressure, 57 2.2
Propane dispensers, 1.3.2(11)
Propane Education and Research Coun-
cil (PERC), 6.25, 6 25.2.2, Chapter
14
‘“Propane Emergencies, Facilitator’s
Guide,” 6.25.2.2
Propane equipment, 5.17
Propane facilities
Fueling stations, 6.24
Latent heat of vaporization, 5.21
Security requirements, 6 18.4.1
Propane-fueled portable cooking appli-
ances, A.6.19.9.3
Propane-fueled vehicle fueling stations,
6.24, Exhibit 6.50
Low emission nozzles, Exhibit 6.55
Propane-fueled vehicles
General-purpose, 11.1
Industrial trucks, 11.1
Types of. |1.1
Propane-fueled vessels, | 1.1
Propane industry regulation, A.3.2.2
Propane-powered floor buffing machines,
11.13.1, 11.13.2.3(B), Exhibit 11.14
Propane pumps
Discharge pressure of, 5.17 2
Operation of. 6.17.2.3(D)
Selection of, 6.17.2.3(D)
Propane tanks
Rooftop. 6.6.7.1, Exhibit 6.21
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Propane vapor
Open drains, sewers or sump pits and,
6.21.2.2
Protective housing
For regulator vents, 6.8.1.5
Public access
Refilling points at LP-Gas storage areas,
7231
Pull away protection, A.6.12.8, Exhibit
6.33
Cargo tank vehicles, 7.2.3.9
Fuel dispensers, 6.24.4.2
Pull away valves, A.6.12.8, Exhibit 6.32
Pump bypass return
Positive shutoff valves, 9.4.4.3
Pump discharge pressures, 6.17.2.3(D)
Pump liquid transfer method, 7.2.3, Ex-
hibit 7.5
Pump pressure-operated internal valves,
Exhibit 5.33
Pumps
Bypass piping. 6.17.2 3(D)
Cargo tank vehicles, 9.4 4 4
Centrifugal, 5.17.2
Discharge pressure of, 5.17.2
Gear, Exhibit 5.54
Lock-out procedures, 6 17.2 3(D)
Operation ot. 6.17.2 3(D)
Positive displacement. 5 17 2. Exhibit
5.52
Requirements for, 5.17.2
Selection of, 6.17.2.3(D)
Sliding vane, Exhibit 5.53
Strainers, 6 17.4
Suction inlet pressure, 6.17.2.3(D)
Temperature-operated automatic shutoff,
12593
Temperature-sensitive valves, 12 5.9.3
Typical installation, 6.17.2.3(D), Exhibit
6.35
Vibration stresses, 6 17.2.2
Purging, 7.3.2.2(C)
PVC piping, 6.7.2.7
Discharge piping and, 6.7.2 15
For venting regulators, 5.8.3.1

Q

Quick-closing coupling (QCC),
6.19.12.2(7)

Quick connectors, 3.3.62

R

Radiant-type heaters, 6.19.4.6
Railread sidings, 6.18.2.3(C)
Railroad tank cars

Compressors and, 5.17.3 |

Dome, Exhibit 7.11

I[nsulation of, 6.25.5.1

Liquid transfer to cargo tank trucks,

6.18.2.3(C)
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Pull away protection, A.6.12.8, Exhibit
6.33
Transferring LP-Gas directly to cargo
tanks from, 4.3.3
Transfer station accidents, 7.2.3.6
Unloading facilities, 7.2.3.6, 7.2.3.7,
7.2.3.8, Exhibit 7.10, Exhibit 7.12
Unloading with compressors, 7.2.3
Warning sign. 7.2.3.6, Exhibit 7.8
Rain caps, 6.7.2.5
“Readily accessible,” 11.7.4.3
“Readily available,” 13.4.3
Recommendations, 2.1
Recreational vehicles (RVs), 1.3.2(10)
Cylinder storage for, 8.3.5
Ignition sources, 7.2.3.2(E)
With LP-Gas systems, 6.23.2
Point of transfer hazards, 6.5.3
Propane tanks, 3.3.41, Exhibit 3.7
Universal cylinders, 5.7.5.6(B}2)
Red litmus paper test, A.4.5
Redundant fail-safe product control
measures (RFPCM), 6 26.
6.26.4.3(C)
Redundant pressure seals, 7.2.2.5
Referenced publications, Chapter 2
Refineries
Application of NFPA 58 to, 1.3.1(3)
Exclusion of, 1.3.2(2)
Refresher training, A.4.4
Refrigerated containers, Chapter 12
Absolute vapor pressure, 12.1.2.1
Air prohibited in, 12.4.2.2
API 620 code, 12.1.1.1
ASME code, 12.1.1.1
Back pressure relief valves, 12.8.1.2
Design and construction, 12.1
Design pressure, 12.7
Design temperature and pressure,
12.1.2.1
Diking, 12.5, 12.5.4. 12.5.5, 12.5.8.1,
12593
Downcomers, 12.5.3
Enclosed drainage channels prohibited,
1253
Foundations, A.12.3.4.2, 12.3.4.6
Frozen ground containers, 1.3.2(1)
High-high-liquid level flow cutoff de-
vices, 12.4.1.7
High-liquid level alarms, 12.4.1.3,
124.1.6
Impoundments, 12.5.4
Joint efficiency, 12.1.1.1
Marking requirements, 12.2.2
Nameplates, 12.2.2
Overfilling, 12.4
Pressure relief valve blockage, 12.8.1.10
Pressure relief valves, 12.4.2.1, 12.8
Pressure relief valve sizing, 12.8.1.1,
12.8.1.3,12.8.1.11, 12.8.4.1, 12.84.4

Pressure relief valve testing, 12.8.1.4,

12.8.1.11

Separation from vegetation, 12.7.7

Siting, 12.7

Soil heave and, 12.3.4.6

Spills in diked areas, 12.5.5

Temperature allowances, 12.1.2.2

Temperature sensors, 12.4.1.8

Third-party inspectors, 12.6.2

Types, Chapter 12

Undertank insulation, 12.3.4.7

Uses, Chapter 12

Vacuum relief devices, 12.8.1.2, 12.8.3.1

Welded, 12.1.1.1, 12.1.1.3

Wind loading, 12.3.1.2
Refrigerated LP-Gas, 1.3.2(9), 3.3.63
Refrigerated LP-Gas storage systems,

Chapter 12

Design and construction, 12.1.1.1

Monitoring, 14.2.1.4

Piping requirements, 12.3.3.1

Piping system failure. 12.1.1.5

Seismic analysis, 12.3.2.2

Size of, Chapter 12
Refrigeration cycle equipment, 1.3.2(9)
Regulators, 6.7. See also first-stage pres-

sure regulators: second-stage pres-
sure regulators; 2 psi regulator
systems

Automatic changeover, 6.8.1.4, Exhbit

3,12, Exhibit 6.24

Excess-flow valves and. 5.7.4.1(F)

Failure, 5.8.1.2

Functions, 5.8.1. 6.8.1.4

High-capacity, 5.8.1.2(3), 5.8.1.8

High-pressure, 6.8.2 (D), 6.8.2 (E)

Line pressure, 6.8.1.10

Outdoor installation, 5.8.1.2

Propane safety and, 5.8.1

Single-stage. 6.8.1.9, 6.8.2 (B)

Types, 3.3.64, Commentary Table 3.1,

Exhibit 3.11, Exhibit 3.12. Exhibit
3.13

Weather protection, 6.8.1.5
Regulator venting pipe, 5.8 3.1
Regulator vents

Discharging, 6.6.6.1(G)

Protective housing for, 6.8.1.5
Remote bulkheads, 6.5.3, Exhibit 6.10
Remote control

Bulk plants shutdown, A.6.10(3)

Emergency shutoff valves (ESVs), 6 12,

6.12.9
Filling engine fuel containers, Exhibit
11.3, Exhibit 11.12

Internal valve shutoff, 6.4.3, 6.11.5

Liquid transfer shutoff, 6.18.2.4(C)

LP-Gas vapor shutdown, A.6.10(3)

Shutoff valves with thermal actuation,

6.24.3.8, 6.24.3.10

Renovation sites equivalency require-
ments, 6.19.4.10
“Repair” templates, 5.2.1.6, Exhibit 5.8
Requalification
Containers, 5.2.2.2
Cylinder markings, 5.2.2.2
Cylinders, 5.2.2.2, 11.3.1.4(D), 11.3.1.5
DOT cylinders, 5.2.2.2, 11.3.1.4(D),
11.3.15
Requalifier identification number (RIN),
52.22,5233
Residential buildings
Cylinder storage within, 8.3, 8.3.5
Residential customers
Containers owned by, A.5.2.1.1
Restaurants
Cylinder storage within, 8.3, 8.3.2.3
Cylinder use in, 6.19.9.1, 6.19.9.4
Patio heaters. 6.20.2.2
Retail delivery cargo tank vehicles. See
bobtails
Retail marketing
Bulk plant. A.3.2.2
Residential installations, A.3.2.2
Vehicle, A.3.2.2
Retail stores
Cylinder storage. 8.4.1.2. Exhibit 8.2
Retroactivity, 1.4
Retrofitting
Internal pressure relief valves,
5.7.4.2(DX2)
Liquid withdrawal lines, 5.7.4.2(C)
Retroactive requirements, 1.4.2
Rim relief, 6.19.9.4
RIN (requalifier identification number),
5.2.22,5233
Risers
Anodeless, 3.3.2, A.59.5(E), 6.9.4.3(B)
Factory-assembled. 6.9.4.4(B)
Field-assembled, A.5.9.5(E), 6.9.4.4(A),
6.9.4.4(B)
Integrity of, 6.9.4.3(C)
Rocketing, 5.7.2.3, 6.19.9.4
Roofing industry, 6.23.3.5
Rooftop containers
Allowed uses, 6.19
ASME containers, 6.5.1.3, 6.6.7, 6.6.7.2
Requirements for, 6.6.7
Rooftop cylinders
Allowed uses, 6.19, 6.19.1.2(B)
For emergency fuel supply, 6.19.1.2(C)
Permanent installations, 6.19.11
Prohibited storage, 8.2.1.5
Rooftop propane tanks, 6.6.7.1, Exhibit
6.21
Fixed fill lines for, 6.6.7.2, Exhibit 6.22
Rotary gauges, 3.3.29.4
“R” stamp certification, 6.6.1.3
Rubber gaskets, 6.9.3.5
Rural container installations, 6.4.1
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Sacrificial anodes, A.5.9.5(E). 6.16.2
Saddles, 6.6.3.1, Exhibit 6.13
Saddle trailers, Exhibit 9.13
Safety factors, A.5.2.1.1
SafEvac valves, A.5.2.5.4
Sandford, North Carolina, emergency
shutoff valve incident, 6.12.9
SCFM, 5.7.2.8
Secondary storage, A.1.1
Second-stage pressure regulators,
A.1.3.2(6), Exhibit 3.13
Discharge pressure limits, 5.8.1.2
High-pressure regulators and, 6.8.2 (D)
LP-Gas vapor condensation and, 6.9.3.8
Overpressure protection, 6.8.1.8
Piping downstream of, 5.9.1.2
Role of, 6.8.2 (B)
Security requirements
Dispensing stations. 6 24.3 7
Fencing, 6.18 4 2(C)
Fire safety analysis and, 6.25
Locking devices. 6 18 4.2(C)
Marine terminals, 13.2 17
Propane facilities, 6.18.4.1
Seismic considerations
ASME containers, 6.6.7 2
Self-extinguishing materials, 6.6.3.3
Self-vaporizing liquid burners, 6.21.5 See
also vaporizing burners
Semi-refrigerated LP-Gas storage sys-
tems, Chapter 12
Semitrailer cargo tank vehicles, 9.4, Ex-
hibit 9.9
As temporary storage, 9 5.2.1
Separation distances
Between aboveground containers, 6.3.4
Building extensions and, 6.3.11
Building openings. 8.4.1.1
Buildings, 6.3 1, 6.3.3
Buildings used for gas manufacturing.
6.3.5
Emergency shutoff valves (ESVs), 6.4.3
Exchange cylinders, 6.3 9
Flammable and combustible liquids,
6455
Flammable and combustible liquids in
underground tanks, 6.4.5.7
Tmportant buildings, 6.3.1
Internal combustion engines, 9.4.10, Ex-
hibit 9.11
Line of adjoining property, 6.3.1, Exhibit
b.1
Low emission transfer and, 6.26.5
Mounded containers, 6.3.4. 6.4.4.5,
6.26.2.3
Oxygen and gaseous hydrogen contain-
ers, A.6.4.5.8
Point of transfer, 6 5.4.2
Rural and areas. 6.4.1
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Smaller containers, 6.4.5.6
Smoking, 7.2.3.2(B)
Two-hour fire resistance ratings and,
6.4.59
Underground containers, 6.3.4, 6.4.4.5,
6.26.23
Vaporizing burners, 6.21.5
Vehicle fuel dispensers, 6.24
Service head adapters, 3.3.65
Service interruptions
Cylinder replacement following, 5.7.8.3
Shutoff valves
ASME engine fuel containers, 11.4.1.8
Carburetion equipment, 11.5
Direct-fired vaporizers, 6.21.3.5
Engine fuel systems, 11.13.2.1
Fire safety analysis and, 6.25.3.5
First-stage regulators, 6.8.1.3
Installation of. 6 7.2.10
Location, 6.20.3.6
Manually operated, A.5 2.5.4
Quick-acting, 6.24.3 13
Readily accessible, 11 7.4 3
Remotely operated. with thermal actua-
tion, 6.24 3.8. 6.24.3.10
Sierra Nevada mountains
Snowfall model law, 6 15
Sight flow indicators, 5.17 7. Exhibit 5 60.
Exhibit 5.61
Single-stage pressure regulators, 6.8.1 9,
6.82 (B)
Sliding vane pumps, Exhibit 5.53
Slugging, 7 2.3
Smoking
Prohibition, 9.4.10
Separation distance, 7.2.3.2(B)
Sniff testing, A 4.2.3, 14.4.5
Snowfall
Container installation protection, 6.6 3.6,
Exhibit 6.14
Model law, 6.15
Piping installations and. 6 15
Snow stakes, 6.6 3.6, Exhibit 6 14
Soil heave
Refrigerated containers and. 12.3 4.6
Solder, 6.9.3.5
Solenoid-actuated valves
ASME engine fuel containers, 11.4 1.8
Sources of ignition, 3.3.67
Spark-ignition internal combustion en-
gines, 3.3.67
Special buildings or rooms
Cylinder storage within, 8.3
Defined. 8.3.4.3
Special Permit 11209, 9.5.2.6
Special Permit 13341, 9.6.1.2, Exhibit
9.14
Special protection, Exhibit 6.52
Defined, 6.25.5
Fire safety analysis and, 6.25.3.6
Modes of. 6.25.5
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Mounded containers, 6.6.6.3,
A.6.6.6.3(1), Exhibit 6.20
Splash guards
Motor vehicles with LP-Gas systems,
6.23.3.4(D)

Spring-loaded pressure relief valves,
5.21.24

Sprinkler systems

Cylinder storage and, 8.3.1(B)

Stainless steel containers, A.11.3.7

Stainless steel reinforced tub, 3.3.25.2

Stainless steel wire braid hose, 3.3.25.2,
9437

Stain tube test, A.4.2.3

Standard cubic foot, 5.7 2.8

Stand-by systems

Gas-air mixers, 5.21.8
State boiler agencies, A.5.2.1.1
Stationary containers
Transportation ot, 9.6.1.2, Exhibit 9.13
Stationary installations
Filling, 6.5. 6.5 2
Fire safety analysis for, 4.3.1
Plans submitted to AHJ, 4.3.1
Point of transfer. 6.5, 6.5.3, Commentary
Table 6.1
Portable containers in. 6 6.3 7
Steel container failure, 6 255 |
Steel cylinders
Corrosion protection painting, A.6.6.1.4
DOT 4BA-240, A.5.2.1.1

Steel tubing, 6.23.5.1

“Stop, Tank Car Connected” warning
sign, 7.2.3.6, Exhibit 7.8

Storage. See also cylinder storage: outside
cylinder storage; retrigerated LP-Gas
storage systems

Accidents, 6.12

Cylinders, Chapter 8

Gaseous hydrogen, A.6.4.5.8.6459

Indoor, 6.2.2

Industrial occupancies, 3 3.33

Lightning protection, A.6.22.1.2

Primary, A.1.1

Propane cylinders, 6.2.2

Propane cylinders for hot air ballooning,
1.3.2(7)

Secondary, A.1.]

Separation distances, 6.3.1

Tertiary, A.1.1

Utility gas plants, 1 3.2(3)

Storage and transfer facilities, 1.3.1(3),
Exhibit 1.1

Public access, 7.2.3 1

Strainers, 6.17.4

Strapping systems, 5.2.4.3(E)

“Study of Cleaning Methods for LP-Gas
Transports, A” (Battelle Memorial
Institute), A.4.5

Submerged-combustion vaporizers,
6.21.3
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Suction inlet pressure, 6.17.2.3(D)

Sulfur, 4.2.2

Sump pumps, 12.5.8.1

Supplement I, Guidelines for Conducting
a Fire Safety Analysis, 6.25.3.2

T

Tamperproof nonadjustable internal
springs, 5.7.2.10
Tank cars. See also railroad tank cars
Transfer from, 6.12.1, Exhibit 6.30
Unloading station safety devices, 6.12
Tank heaters, 5.21
Defined, 6.21.4
Direct gas-fired, 5.21.4.7
Spacing requirements, 6.21.4.1
Tar kettles, A.6.23.1, 6.23.3.5
Technical Committee on Liquefied Petro-
leum Gases, 1.3.2(1), 1.3.2(3), 2.1,
3.3.12,3.3.48, A33.68, A5.2.1.1,
5.2.1.1(A), 5.7.2.2,5.74 2,
5.74.2(1)2), A.6.9.3.1, A.6.10(3),
6.21.3.6,6.253.1,8.3.1
Technical Committee on Liquefied Petro-
leum Gases at Utility Plants, Chap-
ter 12
Technical Committee on LP-Gas at Util-
ity Gas Plants, 1.3.2(3)
Technical Committee on Special Effects,
6.19.10.5
Technical Committee on Water Spray
Fixed Systems, 6.25.5.2
Technical documentation, 1.5.2
Temperature
Cylinders inside buildings and, 6.19.3.4
Temperature sensors
Refrigerated containers, 12.4.1.8
Temporary heating equipment
Cylinders for, 6.19.8.1
Temporary installations, 4.3.2
Portable containers, 6.6.5.4
10-percent gauge, 3.3.29.2
Tentative Interim Agreement (TIA),
8.4.1.1
Tertiary storage, A.1.1
Test and Specification Commilttee,
Compressed Gas Association,
33.12
Test flares, 6.21.8, Exhibit 6.47
Thermal actuation
Remotely operated shutoff valves,
6.24.3.8, 6.24.3.10
“Thermal inertia,”’ 7.4.2.2
Therminol, 6.21.2.5
Thiophane (tetrahydrothiophene, THT),
A423
Three-stage pressure regulation systems,
5.8.1.11
TIA (01-1), 5.2.3
Tiling
Cylinders, 6.6.1.1

Title 24, Code of Federal Regulations
24 CFR 3280 “Mobile Home Con-
struction and Safety Standard,”
6.23.2
Title 49, Code of Federal Regulations
(CFR),A.1.1,3.3.57,52.73
49 CFR, Parts 190-192, A.14.4
49 CFR 100-185,9.4
49 CFR 173.301, 5.7.2.3
49 CFR 173.304, 5.7.2.3
49 CFR 173.315,9.5.2.6
49 CFR 177.834, Subpart B, Hazardous
Materials Regulations, 6.23.3.3
49 CFR 180, Continuing Qualification
and Maintenance of Packagings,
5222
49 CFR 192, A.1.3.1(4)
49 CFR 195, 13.3.1
49 CFR 393, “Motor Carrier Safety Reg-
ulations,” 6.23.3.3
49 CFR 397.13, 9.4.10
49 CFR 712.502, 9.3.2.10
49 CFR 712.532[6], 9.3.2.10
Cylinder marking under, 5.2.8(B)
Total product control, 6.25.3.5
Tracer wires or tapes
For locating underground piping,
6.9.4.6(B)
Tractor-trailers (transports), 9.5.2.1, Ex-
hibit 9.9
Training, A.4.4
Transfer systems
LP-Gas liquid transfer, 7.2.3
Transportation regulations, Chapter 9.
See also Title 49, Code of Federal
Regulations (CFR)
Commerce, A.1.1
U.S. Department of Transportation,
A.l.1, 131
Transport Canada (TC)
Cylinder regulations, A.5.2.1.1
Transportation regulations, Chapter 9
Transport trucks, 3.3.11
Unloading stations, 7.2.3.4, Exhibit
7.7
Unloading with compressors,
723
Tubing
Fittings for metallic piping and tubing,
see 5.9.4
Plastic, 5.9.3.2
Polyamide (PA, or nylon), 5.9.3.2,
Polyethylene (PE), 5.9.3.2
Sizing tables, Chapter 15
Turbine meters, 5.17.5.1
20-percent gauge, 3.3.29.2
Two-hour fire resistance ratings
Separation distance and, 6.4.5.9
2P nonrefillable metal containers, 5.7.2.3,
8.3.2.1

2 psi regulator systems, A.1.3.2(6), Ex-
hibit 1.2
CSST systems and, A.6.8.2(H)
Overpressure protection, 5.8.1.11
2Q nonrefillable metal containers,
5.7.2.3,83.23
Two-stage pressure regulation systems,
5.8.1, 5.8.1.3, 11.5, Exhibit 3.12, Ex-
hibit 5.47, Exhibit 11.4
Components of, 6.8.2 (B)
Fixed piping systems, 6.8.2 (B)
Motor vehicles with LP-Gas systems,
6.23.4.2(E)
Overpressure protection, 6.8.1.8, 6.8.2
(®)
Portable appliances and, 6.8.2 (C)
Preventing overpressure with, 5.8.1.2

Type approval
Meters, 5.17.5.1

U

U. S. Environmental Protection Agency
(EPA), 6.6.6.1(F)(2)
U-200 ASME specifications, A 5.2.1.1
U-201 ASME specifications, A.5.2.1.1
U-68 containers, 5.2.1.1, A.5.2.1.1,5.2.4.2
U-69 containers, A.5.2.1.1,5.2.1.3,5.24.2
UL 132, Standard on Safety Relief Valves
for Anhydrous Ammonia and LP-
Gas, A.5.2.1.1,5.7.2.4(A)
UL 144, Standard for LP-Gas Regulation,
5.8.1.2,6.8.1.5
UL 644, Container Assemblies for LP-Gas,
A.6.6.6.1(D)
UL 651, Schedule 40 and 80 Rigid PVC
Conduit, 5.8.3.1,6.7.2.7
UL 147A, Nonrefillable (Disposable) Type
Fuel Gas Cylinder Assemblies,
A.6.19.9.3,83.2.3
UL 147B, Nonrefillable (Disposable) Type
Metal Container Assemblies for Bu-
tane, 6.19.9.4,8.3.2.3
UL-listed materials, 3.3.72
Ultrasonic meters, 5.17.5.1
Underground containers
Abandonment, A.6.6.6.1(F)(2)
Aboveground containers over, 6.4.5.1
Aboveground installations, 5.7.2.7
Access, 6.3.11
Cathodic protection systems,
A.6.6.6.1(H)
Collapse, A.6.6.6.1(F)(2)
Corrosion protection, 6.6.6.1, 6.6.6.1(H),
A.6.6.6.1(H), 6.6.6.2,6.16.2
Digging around, A.6.6.6.1(E)
External pressure relief valves, 5.7.4.1(A)
Filling methods, 7.4.1
Installation, 6.6.6.1, Exhibit 6.16, Exhibit
6.17, Exhibit 6.18
Leaking, A.6.6.6.1(F)(2)
Marking, 6.6.6.1
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Nameplates, A.5.2.8.3
Partially underground, 6.6.6.2
Pressure relief valves, 6.4.5.1, 6.7.2.11
Preventing shifting of, A.6.6.6.1(J)
Propane, 5.7.2.7
Relief stack requirements, 6.7.2.12
Separation distances, 6.3.4, 6.3.4.1,
6.4.4.5,6.26.2.3
Serving dispersing stations, 6.7.2.13
Vehicular traffic protection, A.6.6.6.1(B),
A.6.6.6.1(C)
Underground gasoline tanks
Leaking, A.6.6.6.1(F)(2)
Underground heating oil tanks
Leaking, A.6.6.6.1(F)(2)
Underground piping
Burial depth, 6.9.3.12
Coating, 6.16.2
Corrosion protection, 6.9.3.14. 6.16.2
Damage prevention, 14.4.2.2
Protection, 6.9.3.12
Tracer wire or tape for, 6.9.4.6(B)
Undertank heating systems, 12.3.4.6
Undertank insulation, 12.3.4.7
Underwriters Laboratories, Inc. (UL),
3.3.72,6.8.1.5
Universal cylinders, 3.3.74, 5 7.3.5(1).
8.4.1.4.84.2.1
Filling in horizontal position,
5.7.5.6(BX2)
Position of, 11.12.2.5
Requirements for, 11.12.2
Urban area container installations,

6.4.1

U.S. Bureau of Weights and Measures,
6.24.4.1

U.S. Coast Guard, 1.3.1(3), 13.2.3.5,
13.3.1

U.S. Department of Housing and Urban
Development (HUD), A.5.20.6
U.S. Department of Transportation
(DOT), 3.3.57
Cargo tank vehicle safety requirements,
7239
Composite cylinders, 5.2.1.1
Container marking requirements, 5.2.8(B)
Cylinder requirements, A.5.2.1.1
Design specifications for portable tanks,
6.6.3.8
Final Rule HM-220D, 5.2.2.2
Jurisdiction, 1.3.2(7)
Marine terminal regulations, 1.3.1(3)
Office of Motor Carrier Safety, 9.1.2
Pressure relief valves, 5.7.2.2
Transportation regulations, A.1.1,
1.3.1(2), A.5.2.5.4, Chapter 9
U.S. Environmental Protection Agency
(EPA), Chapter 14
U.S. Occupational Safety and Health Ad-
ministration (OSHA), A.3.2.2,
6.17.2.3(D)
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Utility companies

One-call notification systems, 14.4.2.2
Utility gas plants

LP-Gas storage, 1.3.2(3)

\%

Vacuum fuel locks, 11.5, Exhibit 11.6
Vacuum relief devices
Refrigerated containers, 12.8.1.2, 12.8.3.1
Valve boxes, 6.9.5.1
Valve outlet seals
Nonrefillable (disposable) cylinders,
7.2.2.6
Redundant, 7.2.2.5
Valves. See also actuated liquid withdrawal
excess-flow valves; backflow check
valves; emergency shutoff valves
(ESVs); excess-flow valves; hydro-
static pressure relief valves; internal
pressure relief valves; internal
valves; pressure relief valves; shutoff
valves
Brass, 9.4.3.9
Internal, A.3.3.74.4, Exhibit 3.15
Performance criteria for materials,
5.12.1(C)

Safety requirements, 9.4.3.2.9.4.3.4
Vapor discharge piping, 5.21.2.3
Vapor eliminators, 5.17.5.1
Vaporization
Latent heat of, 5.21
Process. 6.21
Volumetric method filling and, 3.3.22.1
Vaporizer pressure relief valves, 5.21.9
Vaporizers, 5.21. See¢ also direct-fired va-
porizers; indirect-fired vaporizers
Boilers as heat source for, 6.21.2.9,
6.21.2.10
Defined, 3.3.75
Devices preventing return of liquid LP-
Gas and, 6.21
Electric, 3.3.75.2
First-stage regulators, 6.8.1.3
Indirect-fired electric waterbath, 6.21.2,
Exhibit 6.45
Internal capacity, 5.21.2.5
Maintenance, 6.21
Operating procedures, 14.2.1.3
Operator training, 6.21
Pressure relief valves, 6.21.2.3
Submerged-combustion, 6.21.3
Testing, 6.21
Types, 6.21
Uses. 6.21
Waterbath, 3.3.75.4, 5.21.2, 5.21.6,
5.21.6.1, Exhibit 6.45
Vaporizing burners, 5.21.5, 6.21, Exhibit
5.64
Automatic shutdown devices, A.5.21.5.8

Commentary Index 591

Defined, 6.21.5
Hydrostatic relief valves, 5.21.5.10
Installation, 6.21.5
Separation distances, 6.21.5
Temporary use, 5.21.5.10
Uses, 6.21.5
Vapor meters, 5.17.5.1
Vapor piping, 6.19.2.5
Vapor pressure, 3.3.36, 12.1.2.1
Vapor service cylinders, 6.19.2.1
Vapor withdrawal lines, 5.7.4.2(A)(2).
5.7.8.5(B)
Vapor withdrawal openings, 5.7.4.2(E)(2)
Vapor withdrawal valves, 9.6.2.2
Variable liquid level gauges, Exhibit 5.43
Float type, Exhibit 5.39
Gauge scale, 5.7.5.8
Markings, 5.7.5.8
No. 54 drill size opening, 5.7.5.10
Reliability, A.5.2.5.7
Rotary type, Exhibit 5.38
Variable liquid level gauging devices,
5757
Vegetation
Refrigerated containers and, 12.7.7
Vehicle exhaust systems, 11.7.1.3
Vehicle fuel dispensers, 6.24
Anchorage. 6.24.3.12,6.24 4.2
Defined, 3.3.20
Differential back pressure valves,
6.24.3.5
Hose length limits, 6.24.4.2
Installation instructions, 6.24.3.1
Propane-air mixtures, 6.24.3.3
Pull away protection, 6.24.4.2
Security. 6.24.3.7
Separation distances from points of trans-
fer, 6.24
Separation of propane and gasoline dis-
pensers, 6.24.4.3
Shutoff valves, 6.24.3.8, 6.24.3.10,
6.24.3.13, 6 24.3.14
Vehicle fuel types, 6.24
Vehicle non-fuel LP-Gas systems
Container installation limitations,
6.23.3.1
Container mounting arrangements,
6.23.3.4(1)
Storage quantity, 8.3.3.4
Vehicle refueling stations, 1.3.2(11),
6.4.1,6.24
Vehicles. See also cargo tank vehicles; gen-
eral-purpose vehicles; passenger ve-
hicles; recreational vehicles
Alternate vehicle, 6.24
Closed-bodied, 9.3.2.5
Dispensing stations and, 7.2.3.4
Food-warming delivery, A.6.23.1
Impact protection, 6.6.1.2
Internal combustion engines, 7.2.3.2(A)
LP-Gas-powered, 6.4.1, 6.24
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Maximum container capacity, 11.3.5.1,
Commentary Table 11.1
Open-bodied, 9.3.2.5
Placard display, 9.3.2.10, Exhibit 9.5
Semitrailer cargo tank, 9.4, 9.5.2.1, Ex-
hibit 9.9
Service equipment containers, 8.3,
8.3.34
Vehicular damage protection, 8.2.1.1
Aboveground piping, 6.9.3.10
Cylinder storage and, A.8.4.2.2
Performance requirements, 6.6.1.2
Underground containers, A.6.6.6.1(B).
A.6.6.6.1(C)
Vehicular non-fuel LP-Gas systems,
6.23.3
Appliance installation, 6.23.7.3
Container appurtenances, 6.23.3.4(I),
6.234.1
Container installation, 6.23.3.1.
6.23.3.1(F)
Container location. 6.23.3.3
Container mounting arrangements,
6.23 3.4(1)
Excess-flow valves, 6.23.7.3
Hose length, 6.23.5.1(E)
Parking, servicing, and repair of vehicles,
6.239.2
Piping, 6.23.5.1
Separation of LP-Gas systems from com-
bustion systems, 6.23.7.5
Steel tubing, 6.23.5.1(A)
Tar kettle cylinders, 6.23.3.5
Two-stage pressure regulation,
6.23.4.2(E)
Types, A.6.23.1
Vent blockage tests, 5.8.1.2
Vent discharge elevation, 6.8.1.8, Exhibit
6.26
Vent extensions, 6.8.1.5, Exhibit 6.25

Ventilated caps, 5.2.6.1, 6.19.2.1
Ventilated collars, 5.2.6.1
Venting gas to atmosphere, 7.3.1,
7.3.2.2(C)
Venting gas within buildings, 6.5.4.2
Venturi gas-air mixers, 6.21.8, Exhibit
6.47
Venturi mixers, 5.21.8.6
Vertical ASME containers, Exhibit 5.12,
Exhibit 6.15
Applications, 6.6.4.1
Attached supports, 5.2.7.1(C)
Continuous steel skins, 5.2.7.1(C)
Lifting lugs, 5.2.4.3(E)
Manifolded, 6.6.4.5
Structural base, fire protection, 6.6.4.3
Vessels
Propane-fueled, 11.1
Visual cylinder inspection, 5.2.3.3
Visual requalification method, 5.2.2.2
Volumetric methed filling, 5.7.3.1, 7.4.1
7.4.3.1
Defined, 3.3.22.1

w

Wallpaper steamers, 8.3.2.2
Warning labels
Cylinders. 5.2.8.4
Gas grill cylinders, 5.2.8.4, Exhibit 5.16
Industrial cylinders, Exhibit 5.17
Portable cylinders, 5.2.8.4
Waterbath vaporizers, 3.3.75.4, 5.21.6
Class I, Group D locations, 6.21.6.1
Immersion heaters, 5.21.6.6
Maximum allowable working pressure
(MAWP), 5.21.6.1
Safety controls, 5.21.6.1
Venturi gas-air mixers, 6.21.8, Exhibit
6.47
Water capacity markings, 9.3.2.1

Water-jacket hydrostatic test method,
5222

Water levels
Discharging regulator vents above,

6.6.6.1(G)

Water spray fixed protection, Exhibit 6.53
Automatic activation, 6.25.5.2
Criteria for, 6.25.5.2
Monitor nozzles, 6.25.5.3
Performance problems, 6.25.5.2

Weather shelters, 6.5.1.1

Weep holes, 6.7.2.5

Weight method filling, 3.3.22, 7.4.1

Welded refrigerated containers
Acceptable defects, 12.1.1.1
Construction standards, 12.1.1.3
Piping system failure, 12.1.1.5

Welder qualifications, 6.9.3.2

Welding
ASME engine fuel containers, 11.3.3.3
Cylinders used in, 5.7.3.5(1)

Field welding, 5.2.1.6, 6.6.1.3

LP-Gas transfer operations and.
7.2.3.2(C)

Pressure vessels, 6.6.1.3

Purging requirements, 6.22.3.4

Wet hose, 9.4.4.5(B)

Wheel chocks, 7 2.3 6, Exhibit 79

Wind loading, 12.3.1.2

Wire braid
Carbon steel, 5.9.6.2
Stainless steel, 3.3.25.2,9.4.3.7

Withdrawal openings, 6.26.3.5

Wood cylinder foundations, 6.6.2.1

Wood enclosures, A.6.4.7

z

Zero governors, 11.13.2.1
Zinc, 5.17.1.3(E)
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA’ DOCUMENTS

NOTICE AND DISCLAIMERS OF LIABILITY
CONCERNING THE USE OF NFPA DOCUMENTS

NFPA codes, standards, recommended practices, and guides, in-
cluding the documents contained herein, are developed through a
consensus standards development process approved by the Ameri-
can National Standards Institute. This process brings together vol-
unteers representing varied viewpoints and interests to achieve
consensus on fire and other safety issues. While the NFPA admin-
isters the process and establishes rules to promote fairness in the
development of consensus, it does not independently test, evaluate,
or verify the accuracy of any information or the soundness of any
judgments contained in its codes and standards.

The NFPA disclaims liability for any personal injury, property
or other damages of any nature whatsoever, whether special, indi-
rect, consequential or compensatory, directly or indirectly resulting
from the publication, use of, or reliance on these documents. The
NFPA also makes no guaranty or warranty as to the accuracy or
completeness of any information published herein.

In issuing and making these documents available, the NFPA is
not undertaking to render professional or other services for or on
behalf of any person or entity. Nor is the NFPA undertaking to per-
form any duty owed by any person or entity to someone else. Any-
one using these documents should rely on his or her own
independent judgment or, as appropriate, seek the advice of a com-
petent professional in determining the exercise of reasonable care
in any given circumstances.

The NFPA has no power, nor does it undertake, to police or
enforce compliance with the contents of these documents. Nor
does the NFPA list, certify, test or inspect products, designs, or in-
stallations for compliance with these documents. Any certification
or other statement of compliance with the requirements of these
documents shall not be attributable to the NFPA and is solely the
responsibility of the certifier or maker of the statement.

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents

Users of NFPA codes, standards, recommended practices, and
guides should be aware that these documents may be superseded at
any time by the issuance of new editions or may be amended from
time to time through the issuance of Tentative Interim Amend-
ments. An official NFPA document at any point in time consists of
the current edition of the document together with any Tentative In-
terim Amendments and any Errata then in effect. In order to deter-
mine whether a given document is the current edition and whether
it has been amended through the issuance of Tentative Interim
Amendments or corrected through the issuance of Errata, consult
appropriate NFPA publications such as the National Fire Codes®
Subscription Service, visit the NFPA website at www.nfpa.org, or
contact the NFPA at the address listed below.

Interpretations of NFPA Documents

A statement, written or oral, that is not processed in accordance
with Section 6 of the Regulations Governing Committee Projects
shall not be considered the official position of NFPA or any of its

2008 LP-Gas Code Handbook

Committees and shall not be considered to be, nor be relied upon
as, a Formal Interpretation.

Patents
The NFPA does not take any position with respect to the validity of
any patent rights asserted in connection with any items which are
mentioned in or are the subject of NFPA codes, standards, recom-
mended practices, and guides, and the NFPA disclaims liability for
the infringement of any patent resulting from the use of or reliance
on these documents. Users of these documents are expressly ad-
vised that determination of the validity of any such patent rights,
and the risk of infringement of such rights, is entirely their own re-
sponsibility.

NFPA adheres to applicable policies of the American National
Standards Institute with respect to patents. For further information,
contact the NFPA at the address listed below.

Law and Regulations

Users of these documents should consult applicable federal, state,
and local laws and regulations. NFPA does not, by the publication
of its codes, standards, recommended practices, and guides, intend
to urge action that is not in compliance with applicable laws, and
these documents may not be construed as doing so.

Copyrights

The documents contained in this volume are copyrighted by the
NFPA. They are made available for a wide variety of both public
and private uses. These include both use, by reference, in laws and
regulations, and use in private self-regulation, standardization, and
the promotion of safe practices and methods. By making these doc-
uments available for use and adoption by public authorities and pri-
vate users, NFPA does not waive any rights in copyright to these
documents.

Use of NFPA documents for regulatory purposes should be
accomplished through adoption by reference. The term “adoption
by reference” means the citing of title, edition, and publishing in-
formation only. Any deletions, additions, and changes desired by
the adopting authority should be noted separately in the adopting
instrument. In order to assist NFPA in following the uses made of
its documents, adopting authorities are requested to notify the
NFPA (Attention: Secretary, Standards Council) in writing of such
use. For technical assistance and questions conceming adoption of
NFPA documents, contact NFPA at the address below.

For Further Information
All questions or other communications relating to NFPA codes,
standards, recommended practices, and guides and all requests for
information on NFPA procedures governing its codes and stan-
dards development process, including information on the proce-
dures for requesting Formal Interpretations, for proposing
Tentative Interim Amendments, and for proposing revisions to
NFPA documents during regular revision cycles, should be sent to
NFPA headquarters, addressed to the attention of the Secretary,
Standards Council, NFPA, 1 Batterymarch Park, Quincy, MA
02169-9101.

For more information about NFPA, visit the NFPA website at
www.nfpa.org.
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Tentative Interim Amendment
NFPA 58
Liquefied Petroleum Gas Code
2008 Edition

Reference: 11.6.3
TIA 08-3
(SC 07-10-5/TIA Log #890)

Pursuant to Section 5 of the NFPA Regulations Governing Committee Projects, the National Fire Protection Association has
issued the following Tentative Interim Amendment to NFPA 58, Liquefied Petroleurn Gas Code, 2008 edition. The TIA was
processed by the Technical Committee on Liquefied Petroleumn Gases, and was issued by the Standards Council on October 4,
2007, with an effective date of October 24, 2007.

A Tentative Interim Amendment is tentative because it has not been processed through the entire standards-making proce-
dures. It is interim because it is effective only between editions of the standard. A TTA automatically becomes a proposal of
the proponent for the next edition of the standard; as such, it then is subject to all of the procedures of the standards-making

process.

1. Make the following changes to Section 11.6.3:

11.6.3 Hose, Hose Connections, and Flexible Connectors.

11.6.3.1 Hose, hose connections, and flexible hose connectors (see 3.3.26) used for conveying LP-Gas liquid or vapor at pres-
sures in excess of 5 psig (34.5 kPag) shall be fabricated of materials resistant to the

and the hose and flexible hose connector and shall be reinforced with stainless steel wire braid.

11.6.3.2 Hose that can be exposed to container pressure shall be designed for a pressure rating of 350 psig (2.4 MPag) with a
safety factor of 5 to 1, and the shall be of corrosion-resistant material.

11.6.3.3 Hose shall be continuously marked with LP-GAS, PROPANE, 350 PSI WORKING PRESSURE and the manufac-
turer’s name or trademark. Each installed piece of hose shall contain at least one such markine.

11.6.3.4 After the application of couplings, hose assemblies shall be capable of withstanding a pressure of not less than 700

350 nsio (2.4 Mnae) minimum] of the hose.

11.6.3.5 Hose used for vapor service at 5 psig (34.5 kPag) or less shall be constructed of material resistant to the action of LP-
Gas.

11.6.3.6 Hose in excess of 5 psig (34.5 kPag) service pressure and

11.6.3.7 Hose that is utilized at lower than container pressure shall

atmg pressure.

Issue Date: October 4, 2007

Effective Date: October 24, 2007

Copyright ® 2007 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
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Tentative Interim Amendment
NFPA 58
Liquefied Petroleum Gas Code
2008 Edition

Reference: 5.2.1.5 (New)

TIA 08-2

(SC 07-10-4/TIA Log #884)

Pursuant to Section 5 of the NFPA Regulations Governing Committee Projects, the National Fire Protection Association has
issued the following Tentative Interim Amendment to NFPA 58, Liquefied Petroleum Gas Code, 2008 edition. The TIA was
processed by the Technical Committee on Liquefied Petroleum Gases, and was issued by the Standards Council on October 4,
2007, with an effective date of October 24, 2007.

A Tentative Interim Amendment is tentative because it has not been processed through the entire standards-making procedures.
It is interim because it is effective only between editions of the standard. A TIA automatically becomes a proposal of the pro-
ponent for the next edition of the standard; as such, it then is subject to all of the procedures of the standards-making process.

1. Add the following text to NFPA 58:

5.2.1.5 Except for containers used in cargo tank vehicle service, ASME containers of 3,000 gallons water capacity or less used
to store anhydrous ammonia shall not be converted to LP-gas fuel service.

2. Renumber current 5.2.1.5 through 5.2.1.9 as 5.2.1.6 through 5.2.1.10.
Issue Date: October 4, 2007

Effective Date: October 24, 2007

Copyright © 2007 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
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7/19/25, 8:29 AM Two-Stage Low Pressure Hose & Regulator - BBQ Grill Low Pressure Hose and Regulator

The Wayback Machine - https://web.archive.org/web/20130222055122/http://caloreequipment.com:80/products/cl/bbqg-grill-iow-pressure-regulators/two-stag...

ca lo re

equipment

Home About Products Media & Resources Customer Service Commerical Services
; —

[Search entire store here... |

My Account

My Wishlist My Cart Checkout Log In

Home / BBO Grill Low Pressure Hose and Requlator / Two-Stage Low Pressure Hose & Regulator

Two-Stage Low Pressure Hose & Regulator

2-Stage Low Pressure Requlator
Assembly

$70.00 SKU: 106238

Used for connecting commercial grade BBQ &
Catering Grills requiring gas input in excess of
100,000 BTU's per hour to a propane tank via
high volume green Type 1 tank connection. The
green Type 1 allows a higher volume of gas to
pass through the tank connection before going

into bypass mode. *Standard Hose Length is 18"
OAL Learn More

Add to Wishlist | Add to Compare

2-Stage Low Pressure Requlator
Assembly with Stainless Steel Overbraid

$9°.°° [SKU: 106221]

Stainless Steel Overbraided Two-Stage Regulator
Assembly used for connecting commercial grade
BBQ & Catering Grills requiring gas input in
excess of 100,000 BTU's per hour to a propane
tank via high volume green Type 1 tank
connection. The green Type 1 allows a higher
volume of gas to pass through the tank
connection before going into bypass mode. The
overbraid keeps small animals from damaging the

hose. *Standard Hose Length is 18" OAL Learn
More

Add to Wishlist | Add to Compare

Typel Cylinder Connection (Light Green
$12.°° SKU: 204039

The light green Type 1 is used to connect an
outside threaded LP cylinder to high pressure
appliances such as portable BBQ grills, camping
stoves, and turkey fryers. Eliminates the need for
wrenches and features a thermal shut-off and
excess flow device. Max output is 200,000
BTU/hr. MB Sturgis has designed the green Type 1
to provide the highest flow rate possible before
going into bypass mode. The light green Type 1 is
also designed to allow the hose to depressurize
itself when the hose is disconnected from the
appliance allowing the pent up gas to escape
rather than storing a pressurized LP gas hose.
Learn More

Add to Wishlist | Add to Compare

COMPARE PRODUCTS

You have no items to compare.

MY CART

You have no items in your
shopping cart.

RECENTLY VIEWED
PRODUCTS

Sturgi-Stay Kit

Sturgi-Stay Kit Deluxe

Quick Disconnect Sturgi-Stay
Deluxe Kit

Quick Disconnect Sturgi-Stay
Fitting

Model 250 Male Plug X 1/8"
MNPT

https://web.archive.org/web/20130222055122/http:/caloreequipment.com:80/products/cl/bbg-grill-low-pressure-regulators/two-stage-low-pressure-regu....

A
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ARCHIVE

I

INTERNET

archive.org

AFFIDAVIT OF TANYA ZEIF

I am a Records Request Processor at the Internet Archive. I make this declaration
of my own personal knowledge.

The Internet Archive is a website that provides access to a digital library of Internet
sites and other cultural artifacts in digital form. Like a paper library, we provide
free access to researchers, historians, scholars, and the general public. The Internet
Archive has partnered with and receives support from various institutions,
including the Library of Congress.

The Internet Archive has created a service known as the Wayback Machine. The
Wayback Machine makes it possible to browse more than 450 billion pages stored
in the Internet Archive's web archive. Visitors to the Wayback Machine can search
archives by URL (i.e., a website address). If archived records for a URL are
available, the visitor will be presented with a display of available dates. The visitor
may select one of those dates, and begin browsing an archived version of the Web.
Links on archived files in the Wayback Machine point to other archived files
(whether HTML pages or other file types), if any are found for the URL indicated
by a given link. For instance, the Wayback Machine is designed such that when a
visitor clicks on a hyperlink on an archived page that points to another URL, the
visitor will be served the archived file found for the hyperlink’s URL with the
closest available date to the initial file containing the hyperlink.

The archived data made viewable and browseable by the Wayback Machine is
obtained by use of web archiving software that automatically stores copies of files
available via the Internet, each file preserved as it existed at a particular point in
time.

The Internet Archive assigns a URL on its site to the archived files in the format
http://web.archive.org/web/[ Year in yyyy][Month in mm][Day in dd][Time code in
hh:mm:ss]/[Archived URL] aka an “extended URL”. Thus, the extended URL
http://web.archive.org/web/19970126045828/http://www.archive.org/ would be the
URL for the record of the Internet Archive home page HTML file
(http://www.archive.org/) archived on January 26, 1997 at 4:58 a.m. and 28
seconds (1997/01/26 at 04:58:28). The date indicated by an extended URL applies
to a preserved instance of a file for a given URL, but not necessarily to any other
files linked therein. Thus, in the case of a page constituted by a primary HTML file
and other separate files (e.g., files with images, audio, multimedia, design elements,
or other embedded content) linked within that primary HTML file, the primary
HTML file and the other files will each have their own respective extended URLSs
and may not have been archived on the same dates.

Document Id: CC474680-261E-11F0-BCDC-FF39BCO2ECEF
OnlineNotary.net
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archive.org
6. Attached hereto as Exhibit A are true and accurate copies of browser screenshots of
the Internet Archive's records of the archived files for the URLSs and the dates
specified in the attached coversheet of each screenshot.
7. 1declare under penalty of perjury under the laws of the United States of America
that the foregoing is true and correct.
L ¥ il
DATE: 04/30/2025 e “*%
Tanya Zeif
Please see attached
All Purpose
Jurat form
for additional
Notary Events
e Page 216
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7/19/25, 8:29 AM Two-Stage Low Pressure Hose & Regulator - BBQ Grill Low Pressure Hose and Regulator

The Wayback Machine - https://web.archive.org/web/20130222055122/http://caloreequipment.com:80/products/cl/bbg-grill-low-pressure-regulators/two-stag...

Search entire store here...

My Account My Wishlist My Cart Checkout Log In

ca lé re

equipment

Home About Products Media & Resources Customer Service Commerical Services Contact

Home / BBQ Grill Low Pressure Hose and Regulator / Two-Stage Low Pressure Hose & Regulator

Two-Stage Low Pressure Hose & Regulator COMPARE PRODUCTS
You have no items to compare.

2-Stage Low Pressure Regulator

Assembly MY CART

$70.00 SKU: 106238 You have no items in your

shopping cart.

Used for connecting commercial grade BBQ & RECENTLY VIEWED
Catering Grills requiring gas input in excess of PRODUCTS
100,000 BTU's per hour to a propane tank via

high volume green Type 1 tank connection. The Sturgi-Stay Kit

green Type 1 allows a higher volume of gas to
pass through the tank connection before going
into bypass mode. *Standard Hose Length is 18"

Sturgi-Stay Kit Deluxe

Quick Disconnect Sturgj-Stay

OAL Learn More Deluxe Kit

Add to Wishlist | Add to Compare Quick Disconnect Sturgi-Stay,
Fitting,

2-Stage Low Pressure Regulator mtﬁ 250 Male Plug X 1/8"

Assembly with Stainless Steel Overbraid
$9000 SKU: 106221

Stainless Steel Overbraided Two-Stage Regulator
Assembly used for connecting commercial grade
BBQ & Catering Grills requiring gas input in
excess of 100,000 BTU's per hour to a propane
tank via high volume green Type 1 tank
connection. The green Type 1 allows a higher
volume of gas to pass through the tank
connection before going into bypass mode. The
overbraid keeps small animals from damaging the
hose. *Standard Hose Length is 18" OAL Learn
More

Add to Wishlist | Add to Compare

Typel Cylinder Connection (Light Green),
$12.00 SKU: 204039

The light green Type 1 is used to connect an
outside threaded LP cylinder to high pressure
appliances such as portable BBQ grills, camping
stoves, and turkey fryers. Eliminates the need for
wrenches and features a thermal shut-off and
excess flow device. Max output is 200,000
BTU/hr. MB Sturgis has designed the green Type 1
to provide the highest flow rate possible before
going into bypass mode. The light green Type 1 is
also designed to allow the hose to depressurize
itself when the hose is disconnected from the
appliance allowing the pent up gas to escape
rather than storing a pressurized LP gas hose.
Learn More

Add to Wishlist | Add to Compare

Petitioner MWE Investments, LLC, et al.
https://web.archive.org/web/20130222055122/http:/caloreequipment.com:80/products/cl/bbg-grill-low-pressure-regulators/two-stage- Wb sKP8. regge 555 1/1



https://web.archive.org/web/20130222055122/http:/caloreequipment.com:80/products/cl/bbg-
grill-low-pressure-regulators/two-stage-low-pressure-regulator.html|
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JURAT ATTACHMENT

document.

A notary public or other officer completing this certificate verifies only the identity of the individual who signed
the document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that

STATE OF _ Texas

COUNTY OF __ Harris

The foregoing instrument was subscribed and sworn before me this date of

04/30/2025 , by _Tanya Zeif

This notarial act was an online notarization.

uunT
A 4y,
SHRY Py,

SWrE Sl

1S OF 3
1177y

ANA LAURA SALAZAR URIBE

RS
'(?:t\\‘

ELECTRONIC NOTARY PUBLIC
STATE OF TEXAS

NOTARY ID: 131757026

COMISSION EXP: OCT 11, 2026

Document Notarized using a Live Audio-Video Connection

(Notary Seal)

'Notary’s Signature

Registration No.:

131757026

Commission Expiration Date:

October 11, 2026

Document Id: CC474680-261E-11F0-BCDC-FF39BCO2ECEF
OnlineNotary.net
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Words are included in this Dictionary on the basis of their
usage. Words that are known to have current trademark
registrations are shown with an initial capital and are also
identified as trademarks. No investigation has been made of
common-law trademark rights in any word, because such
investigation is impracticable. The inclusion of any word in
this Dictionary is not, however, an expression of the
Publisher’s opinion as to whether or not it is subject to
proprietary rights. Indeed, no definition in this Dictionary is
to be regarded as affecting the validity of any trademark.

American Heritage® and the eagle logo are registered
trademarks of Forbes Inc. Their use is pursuant to a license
agreement with Forbes Inc.

Houghton Mifflin Company gratefully acknowledges Mead
Data Central, Inc., providers of the LEXIS®/NEXIS® services,
for its assistance in the preparation of this edition of
The American Heritage® Dictionary.

Copyright © 1996, 1992 by Houghton Mifflin Company.
All rights reserved.

No part of this work may be reproduced or transmitted in any
form or by any means, electronic or mechanical, including
photocopying and recording, or by any information storage or
retrieval system without the prior written permission of
Houghton Mifflin Company unless such copying is expressly
permitted by federal copyright law. Address inquiries to
Reference Permissions, Houghton Mifflin Company, 222
Berkeley Street, Boston, MA 02116.

Library of Congress Cataloging-in-Publication Data

The American heritage dictionary of the English language.
—3rd ed.

p- cm.

ISBN 0-395-44895-6

1. English language —Dictionaries.
PE1628.A623 1992 92-851
423 —dc20 CIP

Manufactured in the United States of America

For information about this and other Houghton Mifflin
trade and reference books and multimedia products, visit
The Bookstore at Houghton Mifflin on the World Wide Web
at http://www.hmco.com/trade/.
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(OUH"I’Y'SGO' (kin'tie sbtry o
country

coun-try-side (kin‘ire sid’) »
mhatants of a nwal vegion

country singer »  Ause One wha sings country misic

coun-try-wide (ki tre-wid?) adi & ad)  Thronghant o
whole country: nahonwide launched a fundrmsimg campaign
countrgretde; a countrperde search

coun-trywomean (kun/ic-wiom'an) »
one's own connlry;
country
ways.

counsty (koun’té) n. pl -tes. Abhr ¢o, co. 1. An admin
istrative subdivision of a state in the United States 2.0, A ter
ntonal division exercising admimstrative, judical, and polstical
functions m Great Britan and Ireland b, The ferritory under the
junsdiction of a count vt carl 3, The penple living m o
[Middie English counte, terntorial division, from Old French
conte, the termtory of a count, from Medieval Latin comitatus,
from Late Lann. the office of count, from Latin, retinue,
comes, connt-, companion. Sce @i= 1in Appendix | —coun’ty ad;

county agent A government employee who serves as o con
sultant and adviser 11 a chiefly rural county on such matters 5
agriculture, education, and home economics.

county fair ». A fair usually held every vear at the same lo-
cation in a county, especially for the competitive showing of live-
stock and farm products.

county palatine .. )i counties palatine. The domain of 4
count palatine in England or Ireland

county seat n. A town or city that is the administrative center
of its county.

county town n.
shire town.

coun-ty-wide (koun’té-wid’) adr. & adj. Throughout a
whole county: jound at locations countywide; a countywide war
on drugs.

COUp (kad) n., pl. coups (kdoz). 1. A brilliantly executed strat-
agem; a masterstroke. 2, A coup d'état. 3, Among certain Nu
tive American peoples, a feat of bravery performed in battle, es-
pecially the touching of an enemy’s body without causing injury
—idiom. count coup. Among certain Native American peoples.
to ceremoniously recount one's exploits in battle. (French, stroke,
frem Old French celp, from Late Latin colpus. See cope .|

coup de gréice (ko' do gris/) n., pl. coups de gréce. 1. A
deathblow dclivered to end the misery of a mortally wounded vic-

An oatate oF mandaion i the

1A vl region 2, The

1. A woman from
a compatitot, 2, A woman from a particula:
3. A woman who lives 1 the country or has country

Chiefly British. A county seat. Also called

tim. 2. A finishing stroke or decisive event. {French = coup,
stroke + de, of + grdce, mercy.|
coup de main (do max/) n, pl. coups de main. A sudden

action undertaken to surprise an enemy.
blow + de, of + main, hand.|

coup d’é-tat (da-ti’) n, pl coups d‘état ui coup d'états
(-da-ta’). The sudden overthrow of a government by a usually
small group of persons in or previously in positions of authority
[French : coup, blow, stroke + de, of + etat, state.

coupdethé:-G-tre (dsta-a’tra) n, pl. coups de théatre. 1.
A sudden, dramatic turn of events in a play. 2. An unexpected
and sensational event. especially one that reverses or negates a

[French - coup. stroke,

prevailing situation. [French : coup, stroke + de, of + theatre,
theater.|

coup d’oeil (derys) n, bl coups doeil. A quick survev: u
glance. [French : coup, stroke + de, of + oeil, eve.

coupe‘ (koop) n. l.a. A dessert of ice cream or fruit-flavored
ice, garnished and served in a special dessert glass. b, The
stemmed glass in which u coupe is served. 2. A shallow, bow |-
shaped dessert dish.  [French, cup, from Late Latin cuppa.|

coupe? (kéop) n. Variant of coup@ (sense 2)

GOU'pé tkan-pa’) n. V. A closed four-wheel carniage with two
seats inside and one outside. 2. Also coupe (kdop). A closed
two-door automobile. [French, from past participle of couper, to
cut, from coup, blow. See coup.|

Cou-pe-rin (koo-pi-rav’, kiop-rax’), Frangois. 1668 1733
French compuser who was court orgamist at Versalles during the
reign of Louis XIV.

cou-ple (kap’ol) n. V. Two items of the sume Kind: a pair. 2,
Sumething that jomns or connects two things together; a link. 3.
(used with a siny. or plocerk). a. Two people umted, as by be-
trothal or marnage. by Two people wgether & tnformal. A tew,
several: ¢ couple of days. 5. Physics. A pan of tarces ot equal
magnitude scting m parallel but opposite directions capable ot
Causig totation but not tunslation. —couple ¢ -pled, -pling,
sples. (v V. To luk togethen;
weth an explanation. 2@ 'To join as spouses oty be To jam
e sexual unton. Jo Electrecdy To link (Two etreutts or curtents)y
as hy magnetic mducton, —antro ¥, To torm paws: o 20 To
unite sexually; copulate. 30 To o chenneadly. —couple ad)
Informal. Two or few: "Erery couple gears the we striees, to
haul off to a new site” (Gunison Kedlor)  [Mddle English, from
Old French, from Latin copula, bond, pair. |

cotect coupled her retusal

SYNONYMS: couple, pair, brace, yoke. These nouns denote two
individuals of the same kind together. Couple does not neeessarily
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 110,221,780 B2 Page 1of 1
APPLICATION NO. : 14/738060

DATED : March 5, 2019

INVENTOR(S) : Sarder et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page

Item (71) Applicant: delete “Chmapion” and substitute therefore -- Champion --.

Signed and Sealed this
Eleventh Day of June, 2024

Kovnovine Kt %}«3 Vidad_
{k\‘

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office

Petitioner MWE Investments, LLC, et al.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
14/738,060 06/12/2015 Mark J. Sarder CET1090.019 9670
26629 7590 06/11/2024 | EXAMINER |
ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS)
136 S WISCONSIN ST LATHERS, KEVIN ANTHONY
PORT WASHINGTON, WI 53074
| ART UNIT | PAPER NUMBER |
3747
| NOTIFICATION DATE | DELIVERY MODE |
06/11/2024 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

info@ zpatents.com
jmf@zpatents.com
lje@zpatents.com

PTOL-90A (Rev. 04/07)
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APPLICATION NO. ISSUE DATE
14/738,060

PATENT NO.
11-Jun-2024 10221780

ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS)
136 S WISCONSIN ST

PORT WASHINGTON, WI 53074

ELECTRONIC CERTIFICATE OF CORRECTION NOTIFICATION

Your electronic certificate of correction is now available, and can be accessed via Patent Center at https:/
patentcenter.uspto.gov.

The electronic certificate of correction is the official certificate of correction under 35 U.S.C. 254 or 255. For more
information, please visit https://www.uspto.gov/electronicgrants.

page 1 of 1
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Patent
Attorney Docket No.: CET1090.019

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Number : 10,221,780 B2

Issued : March 5, 2019

Name of Patentee : Sarder et al.

Title of Invention : DUAL FUEL LOCKOUT SWITCH FOR GENERATOR
ENGINE

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT FOR
OFFICE’S MISTAKE (37 CFR 1.322)

1. It is noted that errors appear in this patent of a clerical nature or characterized as
more fully described below and would not constitute new matter or would not require re-
examination. A Certificate of Correction is requested.

2. Attached hereto is Form PTO-1050 which should be suitable for printing.

The errors to be corrected are as follows:

(98]

On the Title Page

Item (71) Applicant: delete “Chmapion” and substitute therefore -- Champion --.

4. Please send the Certificate to:

Timothy J. Ziolkowski

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, WI 53074

Date: _May 15, 2024 /Timothy J. Ziolkowski/
Timothy J. Ziolkowski
Registration No. 38,368
Telephone: (262) 268-8100

Petitioner MWE Investments, LLC, et al.
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PTO/SB/44 (04-05)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _1 of _1

PATENT NO. : 10,221,780 B2
APPLICATION NO.: 14/738,060
ISSUE DATE : March 5, 2019
INVENTOR(S) . Sarder et al.

It is certified that an error appears or errors appear in the above-identified patent and that said
Letters Patent is hereby corrected as shown below:

On the Title Page

Item (71) Applicant: delete “Chmapion” and substitute therefore -- Champion --.

(Also Form PTO-1050)
MAILING ADDRESS OF SENDER:

Timothy J. Ziolkowski

Ziolkowski Patent Solutions Group, SC PATENT NO: 10,221,780 B2
136 South Wisconsin Street

Port Washington, WI 53074

Burden Hour Statement: This form is estimated to take 1.0 hour to complete. Time will vary depending upon the needs of the individual case. Any comments
on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent and Trademark Office, Washington DC
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450

Petitioner MWE Investments, LLC, et al.
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Page 2 of 2

oy the applicant, and including page counts, whare ap
deserired in MPER 504,

bia, i serves as evidence of receipt similar to a Post Card, as

New Applications Under 35 ULS.C, 114

Hanew wp-scc\ixw is heing filed and the application in
and MPEPR 508) i Receipt (37 GFR 1.54) will
Receipt will & stabiish the filing date of the application

iha necessary componeanis for filing date (see 37 CFR 1.583(b{h
ui courss and the date shown on this Ackr‘.owiedgemeni

National Stags of an intarnational Application under 38 U8, 3%

H & tmely submission o entar the nationald slage of an intemational appl

abion ks compliant with the conditions of 35 U.8.C.
Is

371 and other applicable requiremants a Form PCT/DO/EG/03 o acceptanca of the application a5 a national stage
subrmisaion under 35 U.S.C. 371 will he lssued in addition o the Filing Recsipy, In dus courss.

New infernational Application Filed with the USPTO as a Recelving Office

i a new intemational agp Hioation is being filed and the international application includes the necessary compoenenis for an

international filing date (see POT Articls 11 and MPER 1810), a Notification of the E"i‘“ﬂ"ci‘o Application Number and of the
international Fm::g ﬁ&ie Form PCT/ROTEE) will be issuad in due course, subject to prescriptions concarming national segurity,
and tha dale shown on m is Acknowledgement Recsipl will eslablish the international filing dale of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/738,060 03/05/2019 10221780 CET1090.019 9670
26629 7590 02/13/2019

ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS)
136 S WISCONSIN ST
PORT WASHINGTON, WI 53074

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 605 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Mark J. Sarder, Waukesha, WI;

Champion Engine Technology, LLC, Sussex, WI;
Aleko D. Sotiriades, Cedarburg, WI;

James J. Dehn, Brookfield, WI;

Leigh Jenison, Hartland, WT;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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01-11-"18 10:46 FROM- ZPS Group, SC . 2622688185 T-847  PO001/0002 F-061

By mail, send to:  Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1450

By fax, send to:  (571)-273-2885

TNSTRUCTIONS: This form should be Used fof GAnsmlting the 1 SPOLTON FEE (if required). Blocks I through 5 should be completed whote appropriate. All
further correspoadence including the Patent, advance arders and ootifica ce fece will be mailed to the current P address as indicated waless d
below v directed otherwise in Block 1, by (a) specifying a new corespondeace Riidress; und/or (b) indicating a separate "FEE ADDRESS" far nvaintenance fee notificati

Note: A certificale of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannat be used for any other accompanying
papers. Each additional papet, such as an assigament o formal drawing, must
have its awn certificate of mailing or ransmission.

CURRENT CORRESPONDENCE ADDRESS (Nott: Ut BIack ¢ for say change of sddrecs)

26629 7590 1227112018 Cerlificate of Mailing or Transmissinn ,
7 I hereby certify that this Fee(s) Tyansmittal js being depasited with the United
ZIOLKOWSKI PATENT SOLUTIONS GROUF, SC (ZPS) States Postal ?cwice with sufficicnt postage for ﬁr%l clggs mail in an envelopo
136 S WISCONSIN ST addressed (o the Mail Stop ISSUE PHE address above, or being trensmitied to
PORT WASHINGTON, W1 53074 the USPTO via EPS-Web or by facsimile to (571) 273-2885, on the date below,
Robyn L. Templin , - (Typed oc pinted nome)
- "‘-_ (Signatira)
Muly @ (Dsta
[ arrucamionmo. i FILING DATE ] PIRST NAMED INVENTOR [ atromsey poexervo. [ conmruamionno. |

14/738,060 061272015 Mark J. Sarder CBT1090.019 9670

TITLE OF INVENTION: DUAL FUEL LOCKOUT SWITCH FOR GENERATOR ENGINE

| APFLN, TYPE [ FNTITY STATUS | I1SSUE FEE DU |Puauc,mo:~|ms DUBI rksv.»mrssuemﬂ TOTAL FEB(S) DUE | DATL DUE [

nonpravisional SMALL $500 $0.00 $0.00 $500 0311172019
| EXAMINER I ART UN(T ] CLASS-SUBCLASS l
LATHERS, KEVIN ANTHONY 3747 123-575000

Y Change of corrcspondence address or indication of “Fee Address™ (37 2. Yor printing on the pateat froat page, hist
CFR 1,363), (1) The names of up ta 3 registered patent attoraeys

ts OR, alty tively.
D Change of comrespondence address (0r Change of Correspondence O_l; sfi:: of :Ti:ellg f!.; 2 (havia -
Address form PTO/SB/122) attached. (2) The name 3| g a5 a member a

registered attorney or ageaQ) snd the names ofup o 2
2 registered patent attorneys or agents. If no name is
[ "Ree Addeess® indication (ot "Fee Address” Indicagion forn PTO/ us‘e%, o nﬁrr,:ae will be mfm, h

1Z2iolkowski Patent
“Solutivis Gro

§‘Bl4?; Rev 03-09 or more recent) attached. Use of a Customer 3
igr ired.
3. ASSIGNEE NAME AND RRSIDENCE DATA TO BE PRINTED ON THE PATENT (print of (ype)
PLEASE NOTE: Unless an assignee is identificd below, no assigaee data will appear on the patent. If an aasi is identiticd below, the d must have been previously
ded, or filed for ion, as zct forth in 37 CFR 3.11 and 37 CFR 3.81& . Completion of this form 15 NOT a substitute for filing an assigament. .
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Champion Power Equipment, Inc. Santa Fe Springs, CA

Plesze check the appropriste assignce calegory ot ¢atogories (will not be priated on the patent) : [ individuat B Corperation or other private group entity (3 Govarnmeat
2o Feos sbmitted;  WIssuc Feo | |_Publication Fee (f requiced)  (JAdvaace Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above}
O Biectronic Payment via BI'S-Web QO Eaclosed chuck w Non-electroaic payment by credit card (Attach forn PT0O-2038)
[_'l The Director is hereby authorized (0 charge the yequired fee(s), any defieizney, ar credit any overpayment to Depotit Accouat Na.

5. Change in Entity Status (from status indicated above) o " ofh s forms PTOISE 5
. L, . . . NOTE: Absenl a valid certification icro Entity Status (see forms /15A and 15B), issue
O Applicant cenifying miero ontity staus. Sea 37 CFR 1.29 fae payment fn the miceo entily amouat will not be accepied o the risk of application abandonment.

, , - NOTE: If the application was previously under micro entity atatug, checking this box will be Laken
a Applicant asserting small entity status. See 37 CI'R 1.27 10 b8 a notification of 10ss of entill to micro entily staMs.

NOQTE: Checking this box will be taken to be g notification of lass of catitleinent to sinall or micro
cality status, as applicable.

R 1.31 and 1.33. Sec 37 CER 1.4 for signature

= e 18,1348

DA, i changing 10 regular undi d fee status.

equirertents and certificatjoas.

NOTE: ‘fhis form must be signed in accardance with 37 C

Authorized Siganuire

‘Typed or printed name

Page2 0f 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patcnt and Trademark Office; U.S. DEPARTMEBNT OF COMMERCE

PAGE 1/2* RCVD AT 1/11/2019 10:48:51 AM [Eastern Standard Time] * SVR:W-PTOFAX-002/2 * DNIS:2732885 * CSID:2622688185 * DURATION (mm-$£):01-03
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United States Patent and Trademark Office

- Sales Receipt -

01/15/2019 SSANDARL 00000017 14738060

01 FC:2501 500.00 OP

Petitioner MWE Investments, LLC, et al.
Exhibit 1003, Page 574



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

26629 7590 12/11/2018 | EXAMINER |
ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS) LATHERS, KEVIN ANTHONY
136 S WISCONSIN ST
PORT WASHINGTON, WI 53074 | ART UNIT PAPERNUMBER |
3747
DATE MAILED: 12/11/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/738,060 06/12/2015 Mark J. Sarder CET1090.019 9670

TITLE OF INVENTION: DUAL FUEL LOCKOUT SWITCH FOR GENERATOR ENGINE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 03/11/2019

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

26629 7590 12/11/2018 Certificate of Mailing or Transmission
ZIOLKOWSKI PATENT SOLUTIONS GROUP. SC (ZPS) I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
136 S WISCONSIN ST addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PORT WASHINGTON. WI 53074 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
’ (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/738,060 06/12/2015 Mark J. Sarder CET1090.019 9670
TITLE OF INVENTION: DUAL FUEL LOCKOUT SWITCH FOR GENERATOR ENGINE
| APPLN. TYPE I ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 03/11/2019

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LATHERS, KEVIN ANTHONY 3747 123-575000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

” R g .
Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

- e . N L 2 registered patent attorneys or agents. If no name is
Fee Address” indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

w

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual (4 Corporation or other private group entity [ Government

4a. Fees submitted: [Jissue Fee [IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web (1 Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

J Applicant certifying micro entity status. See 37 CFR 1.29
| Applicant asserting small entity status. See 37 CFR 1.27

J Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/738,060 06/12/2015 Mark J. Sarder CET1090.019 9670
26629 7590 12112018 | EXAMINER |
ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS) LATHERS, KEVIN ANTHONY
136 S WISCONSIN ST
PORT WASHINGTON, WI 53074 | ART UNIT PAPERNUMBER |

3747

DATE MAILED: 12/11/2018

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

Petitioner MWE Investments, LLC, et al.
Exhibit 1003, Page 578



Application No. Applicant(s)
. . 14/738,060 Sarder et al.
Notice of Alfowability Examiner Art Unit AIA Status
KEVIN A LATHERS 3747 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to amendments filed 11/05/2018.
() A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

23 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-2,4-8,19 and 21-27 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAI b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.0] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.00 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.00 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7.0 Other .

of Biological Material .
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/KEVIN A LATHERS/
Primary Examiner, Art Unit 3747

U.S. Patent and Trademark Office -
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20181120
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Application/Control Number: 14/738,060 Page 2
Art Unit: 3747

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
Allowable Subject Matter
2. Claims 1, 2, 4-8, 19, and 21-27 are allowed.
3. The following is an examiner’s statement of reasons for allowance: The closest prior art fails to
disclose or make obvious the use of a dual fuel lockout switch on a dual fuel internal combustion engine
wherein when the lockout switch is in one position it prevents the fuel source from coupling to the fuel
system lines of the engine.

Any comments considered necessary by applicant must be submitted no later than the payment
of theissue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion
4. Any inquiry concerning this communication or earlier communications from the examiner
should be directedto KEVIN A LATHERS whose telephone number is (571)272-1050. The examinercan
normally be reached on M-F 10a-6p.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR)at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’s supervisor,
Lindsay Low canbe reached on 5712721196. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.

Petitioner MWE Investments, LLC, et al.
Exhibit 1003, Page 580



Application/Control Number: 14/738,060 Page 3
Art Unit: 3747

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Statusinformation for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/KEVIN A LATHERS/
Primary Examiner, Art Unit 3747
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 14/738,060 Sarder et al.
H““H““ H“m“ “H“‘ o oy

KEVIN A LATHERS 3747
CPC - Searched*
Symbol Date Examiner
F02D19/0613, 16/0605, 19/0647 07/28/2017 /K.L./
Y02T10/36 07/28/2017 IK.L./
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.
Search Notes
Search Notes Date Examiner
EAST including inventor and assignee search. 07/28/2017 KL/
Google key word search (e.g. "dual fuel generator"). 07/28/2017 /K.L./
EAST and google search. 02/15/2018 /K.L./
Google Search performed 08/29/2018 /K.L/
EAST and google, interference search. 11/20/2018 /K.L./
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
F02D19 19/0613, 19/0605, 19/0647 11/20/2018 /K.L/
YO02T 10/36 11/20/2018 /K.L/

/KEVIN A LATHERS/
Primary Examiner, Art Unit 3747

U.S. Patent and Trademark Office

Page 1 of 1
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Index of Claims 14/738,060 sarder et al.
LT Y
KEVIN A LATHERS 3747
v | Rejected - | Cancelled N | Non-Elected Appeal
= Allowed + | Restricted | | Interference 0] Objected
CLAIMS
() Claims renumbered in the same order as presented by applicant O cpA J 1D {J R1.47
CLAIM DATE
Final Original | 07/28/2017 | 02/15/2018 | 08/29/2018 | 11/20/2018
1 1 v v v =
2 2 v o] Q =
3 v ] o] -
3 4 @] o] @] =
4 5 @] o] o] =
5 6 ] ] o] =
6 7 v v v =
7 8 v v v =
9 v v v -
10 v o] o] -
11 @] o] o] -
12 @] o] Q -
13 @] o] @] -
14 v v v -
15 v v v -
16 v v v -
17 v v v -
18 v v v
8 19 v v v =
20 v o] ] -
9 21 v o] o] =
10 22 v v v =
11 23 v v v =
12 24 v v v =
13 25 v v v =
14 26 v v v =
15 27 =

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20181120
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |1473g 060 Sarder et al.
H H ‘H" Examiner Art Unit
KEVIN A LATHERS 3747
CPC
Symbol Type Version
F02D 0613 F 201301-01
F02D 0605 | 2013-:01:01
F02D 0647 1 2013-01-01
F02D 0673 | 2013-01-01
Y02T 36 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 15
/KEVIN A LATHERS/ 20 November 2018 . . N
Primary Examiner, Art Unit 3747 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4B
U.S. Patent and Trademark Office Part of Paper No.: 20181120

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |1,3s 060 Sarder et al.

H “‘ “m Examiner Art Unit
KEVIN A LATHERS 3747

INTERNATIONAL CLASSIFICATION
CLAIMED

F02D

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 15
/KEVIN A LATHERS/ 20 November 2018 . . A
Primary Examiner, Art Unit 3747 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4B
U.S. Patent and Trademark Office Part of Paper No.: 20181120

Page 2 of 3
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14/738,060 Sarder et al.
Examiner Art Unit
KEVIN A LATHERS 3747

(OQ Claims renumbered in the same order as presented by applicant (] CPA [J T.D. ([J R.1.47

(Assistant Examiner)

CLAIMS
Final |Original{Final |Original|Final |Original|Final |Original|Final |Original|Final OriginallFinal Original|Final |Original
1 1 10 8 19
2 2 11 20
3 12 9 21
3 4 13 10 22
4 5 14 11 23
5 6 15 12 24
6 7 16 13 25
7 8 17 14 26
9 18 15 27
NONE

Total Claims Allowed:

(Date) 15

/KEVIN A LATHERS/
Primary Examiner, Art Unit 3747

(Primary Examiner)

20 November 2018 0.G. Print Claim(s) | O.G. Print Figure

(Date) 1 4B

U.S. Patent and Trademark Office

Part of Paper No.: 20181120

Page 3 of 3
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Bibliographic Data
Application No: 14/738 ,060

Foreign Priority claimed: O Yes ®No
35 USC 119 (a-d) conditions met: DYes DNo DMet After Allowance
Verified and Acknowledged: |/Kevin Lathers/ |
Examiner's Signature Initials
Title: |DUAL FUEL LOCKOUT SWITCH FOR GENERATOR ENGINE
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
06/12/2015 123 3747 CET1090.019
RULE
APPLICANTS
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INVENTORS
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

\Ref
#

Hits

Search Query
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Time
Stamp
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OFF
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EAST Search History

| "6320078" | "4619240" | "6082323" | 14:45
"6453877" | "5171487" | "6223730" |
"6213083" | "4489699" | "5287839" |
"8590510" | "5673670" | "4450821" |
"5816224" | "6276345" | "4502453" |
"20130047964" | "4372276" | "6401685" |
"7905469" | "2722208" | "4895124" |
"5161496" | "5379740" | "5438968" |
"5419291" | "6914342" | "8342158").PN.
S9 {124 ("5450832" | "20130220274" | "5325835" {US-PGPUB; {OR OFF 2017/07/27
| "5320078" | "4619240" | "6082323" |  {USPAT; 14:45
"6453877" | "5171487" | "6223730" | #USOCR,;
"6213083" | "4489699" | "5287839" | §FPRS;
"8590510" | "5673670" | "4450821" | \EPO; JPO;
"5816224" | "6276345" | "4502453" | §DERWENT;
"20130047964" | "4372276" | "6401685" \§IBM7TDB
"7905469" | "2722208" | "4895124" |
"5161496" | "5379740" | "5438968" |
"5419291" | "6914342" | "8342158").PN. 1
S10 {421 (duel dual) near5 fuel near20 (engine §US-PGPUB; OR OFF 2017/07/27
\fgenerator) same (switch valve) near20 §USPAT; 14:46
\ibetween #USOCR,;
\IFPRS;
\EPO; JPO;
\IDERWENT;
{iBM_TDB
S11 40 dual adj fuel near20 engine same i OFF 2017/07/27
"switchover valve" 15:17
\EPO; JPO;
\IDERWENT;
\IBM_TDB
S12 {44 dual adj fuel near20 engine same (switch §US—PGPUB; OR OFF 2017/07/27
switchover) near5 valve USPAT; 15:19
usocr;
\FPRS;
\{EPO; JPO;
§DERWENT;
dIBM_TDB
S13 {49 "6591817" §US—PGPUB; OR OFF 2017/07/27
§USPAT; 15:19
HUSOCR,;
\IFPRS;
\EPO; JPO;
\IDERWENT;
{iBM_TDB
S14 {63 ("3799125" | "4150645" | "4265208" | §US—PGPUB; OR OFF 2017/07/27
"4303049" | "4305350" | "4323046" | USPAT; 15:20
"4353345" | "4391251" | "4398517" | jusocr
"4524033" | "4671243" | "5450832" |
"5524582" | "5623907" | "5720266" |
"5816224" | "6035837").PN. OR
("6591817").URPN.
S15 {80 dual adj fuel near20 engine same (switch §US—PGPUB; OR OFF 2017/07/27
switchover select$3) near5 valve HUSPAT; 15:21
USOCR;
\IFPRS;
\[EPO; JPO;
§DERWENT;
\IBM_TDB
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S16 {30 (("SARDER") near3 ("Mark")).INV. {lUS-PGPUB; {OR OFF 2017/07/27
USPAT; 15:25
HUSOCR

S17 {28 (("SOTIRIADES") near3 ("Aleko")).INV.  {US-PGPUB; {{OR OFF 2017/07/27
USPAT; 15:25
HUSOCR

S18 {41 (("DEHN") near3 ("James")).INV. {lUS-PGPUB; HOR OFF 2017/07/27
\|USPAT; 15:25
HUSOCR

S19 {15 (("JENISON") near3 ("Leigh")).INV. iUS—PGPUB; OR OFF 2017/07/27
USPAT; 15:25
HUSOCR

S20 {16 (("CHAMPION") near3 ("ENGINE") near3 {JUSPAT OR OFF 2017/07/27
("TECHNOLOGY") near3 ("LLC")).AANM. | 15:25

S21 {19 (("CHAMPION") near3 ("ENGINE") near3 §US—PGPUB; OR OFF 2017/07/27
("TECHNOLOGY") near3 ("LLC")).as. USPAT; 15:26

HUSOCR

S22 5 ("20040240141" | "20060169238" | iUS—PGPUB; OR OFF 2017/07/27
"20130098349" | "20130122439" | |USPAT; 15:42
"4489699").PN. OR ("9435273").URPN.  {{lUSOCR

S23 141 ("1973142" | "2315882" | "2381304" | iUS—PGPUB; OR OFF 2017/07/27
"4068639" | "4227497" | "4335697").PN. {USPAT; 15:43
OR ("4489699").URPN. JUSOCR

S24 497 (dual multi multiple plural plurality) adj EUS—PGPUB; OR OFF 2017/07/27
fuel near20 engine same (switch HUSPAT, 16:02
switchover changeover change switch$3) USOCR
near5 (valve switch)

S25 i (09/813622).APP. USPAT; OR OFF 2017/07/27

JUSOCR 16:03

S26 {63 ("3799125" | "4150645" | "4265208" | US-PGPUB; {OR OFF 2017/07/27
"4303049" | "4305350" | "4323046" | USPAT; 16:03
"4353345" | "4391251" | "4398517" | USOCR
"4524033" | "4671243" | "5450832" |
"5524582" | "5623907" | "5720266" |
"5816224" | "6035837").PN. OR
("6591817").URPN.

S27 64 ("4335697" | "4393848" | "4430978" | US-PGPUB; {OR OFF 2017/07/27
"4606322" | "4683864" | "4825842" | USPAT; 16:34
"4922862" | "5379740" | "5474047" | USOCR
"5479906" | "5755211" | "5775282").PN.

OR ("6035837").URPN.

S28 {27 ("5999888" | "6543395" | "4619240" | US-PGPUB; {OR OFF 2017/07/28
"20140366577" | "20120168023" | USPAT; 10:32
"20140202430" | "4463735" | "5668310" | {USOCR;

"5224457").PN. FPRS;
EPO; JPO;
DERWENT;
|BM_TDB
S29 {0 (14/156204).APP. USPAT; OR OFF 2017/07/28
USOCR 11:33

S30 {5 (gas gasoline liquid near5 fuel) near20 USPAT; OR OFF 2017/07/28
(propane natural adj gas) near20 (fill$3 USOCR 11:47
fueling) same (quick-connect connect$3)
near20 (cover flange)

S31 {109 (gas gasoline liquid near5 fuel) near20 US-PGPUB; {OR OFF 2017/07/28
(propane natural adj gas) near20 (fill$3 USPAT; 11:47
fueling) same (quick-connect connect$3) {USOCR;
near20 (cover flange) FPRS;
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JEPO; JPO;
\DERWENT;
JiBM_TDB

8§32

280

(gas gasoline liquid near5 fuel) near20
(propane natural adj gas) near20 (fill$3

i#fueling) same (cover flange)

{US-PGPUB;
\USPAT;
YUSOCR;
\FPRS;
\[EPO; JPO;
\IDERWENT;
{IBM_TDB

OR

OFF 2017/07/28

11:48

S33

171

(gas gasoline liquid near5 fuel) near20
(propane natural adj gas) near20 (fill$3

iifueling) same (cover flange) not S31

\US-PGPUB;
USPAT;
JUSOCR;
JFPRS;
HEPO; JPO;
\IDERWENT;
\IBM_TDB

OR

OFF 2017/07/28

11:48

S34

"9435273"

1US-PGPUB;
WUSPAT;
{USOCR;
JFPRS;
\[EPO; JPO;
\[DERWENT;
dIBM_TDB

OR

OFF 2017/07/28

14:35

S35

"20070137591"

JusPAT

OR

OFF 2018/02/12

15:56

34

(champion near3 engine).as.

{lUS-PGPUB;
USPAT;
{JUSOCR;
\FPRS;
\EPO; JPO;
\IDERWENT;
{IBM_TDB

OR

OFF 2018/02/12

15:59

S38

95

dual adj fuel near20 valve near10 switch

ON 2018/02/12
16:19

839

48

"4489699"

\lUS-PGPUB;
YUSPAT;
USOCR;
\IFPRS;
\[EPO; JPO;
\[DERWENT;
\IBM_TDB

ON 2018/02/12
16:30

$40

"20070137591"

{US-PGPUB;
HUSPAT;
HUSOCR;
UFPRS;
YEPO; JPO;
\IDERWENT;
JIBM_TDB

OR

ON 2018/02/12
16:30

29

"3412258"

\lUS-PGPUB;
USPAT;
USOCR;
\FPRS;
EPO; JPO;
\IDERWENT;
diBM_TDB

OR

ON 2018/02/12
16:30
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$42 43 "20100258099" ON 2018/02/12
16:30
$43 563 "5611312" ON 2018/02/12
16:30
$44 1138 (S39 S40 A1 42 $43) ON 2018/02/12
16:31
$45 {1 (10/591304).APP. OFF 2018/02/12
16:45
546 {6 ("6332433" | "7146962").PN. OR OFF 2018/02/12
("7325519").URPN. 16:46
$47 {35 (US-20020014077-$ or US-20030168024 OFF 2018/02/12
$ or US-20110168133-$ or US- 17:19
20120204835-$ or US-20030010320-$ or
#US-20160363099-$ or US-20170037796- PO;
or US-20020134362-$ or US- UDERWENT
20140202430-$ or US-20160221518-$ or
gUS—20070137591—$).did. or (US-5320078-
$ or US-5450832-$ or US-5816224-$ or
#US-6591817-$ or US-5524582-$ or US-
4570605-$ or US-4712516-$ or US-
9435273-$ or US-4489699-$ or US-
4305350-$ or US-4353345-$ or US-
116035837-$ or US-6904873-$ or US-
7045916-$ or US-5092305-$).did. or (US-
2558884-$ or US-2470747-$ or US-
3022425-$ or US-3451424-%).did. or (JP-
2004278332-$).did. or (US-20080290531-
$ or US-20130047964-$ or US-4463735-$
or CN-203796423-%).did.
$48 {35 (US-20020014077-$ or US-20030168024- {US-PGPUB;}|OR OFF 2018/02/13
$ or US-20110168133-$ or US- HUSPAT; 17:40
20120204835-$ or US-20030010320-$ or SOCR;
1US-20160363099-$ or US-20170037796- PO;
or US-20020134362-$ or US- YDERWENT
20140202430-$ or US-20160221518-$ or
11US-20070137591-$).did. or (US-5320078-
% or US-5450832-$ or US-5816224-$ or
HUS-6591817-$ or US-5524582-$ or US-
4570605-$ or US-4712516-$ or US-
9435273-$ or US-4489699-$ or US-
4305350-$ or US-4353345-$ or US-
1§6035837-$ or US-6904873-$ or US-
7045916-$ or US-5092305-%).did. or (US-
2558884-$ or US-2470747-$ or US-
3022425-$ or US-3451424-$).did. or (JP-
2004278332-$).did. or (US-20080290531-
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$ or US-20130047964-$ or US-4463735-$
or CN-203796423-$).did.

Jus-PGPUB;

S50 {17 $48 and regulator OR OFF 2018/02/13
USPAT; 17:40
{JUSOCR;
FPRS;
HEPO; JPO;
\IDERWENT;
{IBM_TDB
EAST Search History (I nterference)
{Ref [Hits {Search Query DBs Default {Plurals {Time
N3 Operator Stamp
it (engine and lockout and fuel and first adj Us- OR OFF 2018/11/20
fuel and second adj fuel and source and PGPUB; 15:47
switch).clm. USPAT
S51 488 F02D19/0613.cpc. us- OR OFF 2018/11/20
PGPUB; 12:06
USPAT
S52 {273 §F02D19/0605.cpc. us- OR OFF 2018/11/20
PGPUB; 12:06
USPAT
S53 {747 {F02D19/0647.cpc. us- OR OFF 2018/11/20
PGPUB; 12:06
USPAT
S54 {3711 #§Y02T10/36.cpc. us- OR OFF 2018/11/20
PGPUB; 12:06
USPAT

11/20/2018 3:47:39 PM
C:\ Users\ klathers\ Documents\ EAST\ Workspaces\ 14738060.wsp
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In the Claims

1. (Currently Amended) A mechanical fuel lockout switch for a dual fuel engine
comprising:

a mechanical fuel valve actuateable between a first position and a second position
to selectively control fuel flow to the dual fuel engine from a first fuel source through a first fuel
line and a second fuel source through a second fuel line; and

a fuel lockout apparatus coupled to the mechanical fuel valve;

wherein the mechanical fuel lockout switch:

communicates the first fuel source to the dual fuel engine and prevents
communication between the second fuel source and the dual fuel engine when the mechanical
fuel valve is in the first position, and

communicates the second fuel source to the dual fuel engine and
interrupts the first fuel source communication with the dual fuel engine when in the second
position; and

wherein the fuel lockout apparatus is configured to:

prevent the second fuel source from coupling to the second fuel line

while the mechanical fuel valve is in the first position: and

permit the second fuel source to couple to the second fuel line while the

mechanical fuel valve is in the second position.

2. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 1,
wherein the fuel lockout apparatus prevents actuation of the mechanical fuel valve to the first

position when the second fuel source communicates with the dual fuel engine

3. (Canceled)

4. (Currently Amended) The mechanical fuel lockout switch for a dual fuel engine
of claim—3_1, wherein the fuel lockout apparatus comprises a flange rigidly coupled to the
mechanical fuel valve that covers an inlet of the second fuel line while the mechanical fuel valve
is in the first position and uncovers the inlet of the second fuel line while the mechanical fuel

valve is in the second position.
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5. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 4,
wherein the mechanical fuel valve rotates between the first position and the second position and

the flange rotates transversely across the inlet of the second fuel line.

6. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 4,
further comprising;

a first end of a quick-disconnect hose coupling attached to the inlet of the second fuel
line; and

a second end of the quick-disconnect hose coupling attached to the second fuel source to
mate with the first end of the quick-disconnect hose coupling to couple the second fuel source to

the second fuel line.

7. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 1,
wherein the mechanical fuel valve and the fuel lockout apparatus operate together to ensure that
fuel from the first fuel source and fuel from the second fuel source are not simultancously

delivered to the dual fuel engine.

8. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 7,
wherein the first fuel source provides liquid fuel from a liquid fuel tank to the dual fuel engine
and the second fuel source provides gaseous fuel from a pressurized fuel container to the dual fuel

engine.

9-18. (Canceled)

19. (Currently Amended) A method of assembling a mechanical fuel lockout switch

for an internal combustion engine comprising:

providing an internal combustion engine configured to operate on a fuel from a
first fuel source and a different fuel from a second fuel source;

coupling a mechanical fuel valve to the interal combustion engine actuateable
between a first position and a second position to selectively control fuel flow to the internal
combustion engine from the first fuel source through a first fuel line and the second fuel source
through a second fuel line; and

coupling a fuel lockout apparatus to the mechanical fuel valve;
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wherein when the mechanical fuel valve is in the first position, the fuel lockout
apparatus communicates the first fuel source to the internal combustion engine and prevents the
second fuel source from coupling to the internal combustion engine, and actuation of the
mechanical fuel valve to the second position causes the fuel lockout apparatus to permit the
second fuel source to couple to the internal combustion engine, and interrupts the first fuel source
communication with the internal combustion engine; and

wherein the fuel lockout apparatus prevents actuation of the mechanical fuel

valve to the first position when the second fuel source is coupled to the internal combustion

engine.

20. (Canceled)

21. (Currently Amended) The method of claim 2819, wherein the fuel lockout
apparatus is further configured to:
prevent coupling of the second fuel source to the second fuel line while the
mechanical fuel valve is in the first position; and
permit coupling of the second fuel source to the second fuel line while the

mechanical fuel valve is in the second position.

22. (Original) The method of claim 19, wherein the fuel lockout apparatus
comprises a fuel inlet cover configured to actuate in unison with the mechanical fuel valve to
cover a fuel inlet on the internal combustion engine for the second fuel source when the
mechanical fuel valve is in the first position and uncover the fuel inlet when the mechanical fuel

valve is in the second position.
23. (Original) The method of claim 19, further comprising coupling a fuel regulator
system to the second fuel source to reduce fuel pressure therefrom and deliver fuel to the second

fuel line at a pressure required for operation of the internal combustion engine.

24, (Original) The method of claim 23, further comprising mounting the fuel

regulator system to the second fuel source located off-board the internal combustion engine.

25. (Original) The method of claim 23, further comprising:
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coupling one end of a quick-disconnect hose coupling to an inlet on the internal
combustion engine for the second fuel source; and
coupling a mating end of the quick-disconnect hose coupling to an outlet of the

fuel regulator system.

26. (Original) The method of claim 19, further comprising providing gasoline in a
liquid fuel tank as the first fuel source and LPG in a pressurized fuel container as the second fuel

source.

27. (New) A mechanical fuel lockout switch for a dual fuel engine comprising:

a mechanical fuel valve actuateable between a first position and a second position
to selectively control fuel flow to the dual fuel engine from a first fuel source through a first fuel
line and a second fuel source through a second fuel line; and

a fuel lockout apparatus coupled to the mechanical fuel valve;

wherein the mechanical fuel lockout switch:

communicates the first fuel source to the dual fuel engine and prevents
communication between the second fuel source and the dual fuel engine when the mechanical
fuel valve is in the first position, and

communicates the second fuel source to the dual fuel engine and
interrupts the first fuel source communication with the dual fuel engine when in the second
position; and

wherein the fuel lockout apparatus prevents actuation of the mechanical fuel

valve to the first position when the second fuel source communicates with the dual fuel engine.
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REMARKS

Claims 1-26 are pending in the present application. In the Final Office Action mailed
September 5, 2018, the Examiner rejected claims 1 and 7 under 35 U.S.C. §102(a)(1) as being
anticipated by Sugimoto et al. (US Pub. 2007/0137591). The Examiner next rejected claims 1, 7,
8, 19, 22, and 26 under 35 U.S.C. §102(a)(1) as being anticipated by Pursifull et al. (US Pub.
2011/0168133). Claims 9, 14-18, and 23-25 were rejected under 35 U.S.C. §103 as being
unpatentable over Pursifull et al. in view of Sugimoto et al.

Claims 2-6, 10-13, 20, and 21 were indicated as containing allowable subject matter.

Such indication is appreciated.

Rejection under 35 U.S.C. §102(a)(1) as being anticipated by Sugimoto et al.

Claim 1

The Examiner rejected claim 1 under 35 U.S.C. §102(a)(1) as being anticipated by
Sugimoto et al. (US Pub. 2007/0137591). Without acquiescing to the rejection, Applicant has
amended claim 1 in the present response in order to incorporate the allowable subject matter of
claim 3.

As amended, claim 1 calls for a mechanical fuel lockout switch for a dual fuel engine
comprising: a mechanical fuel valve actuateable between a first position and a second position to
selectively control fuel flow to the dual fuel engine from a first fuel source through a first fuel
line and a second fuel source through a second fuel line; and a fuel lockout apparatus coupled to
the mechanical fuel valve; wherein the mechanical fuel lockout switch: communicates the first
fuel source to the dual fuel engine and prevents communication between the second fuel source
and the dual fuel engine when the mechanical fuel valve is in the first position, and communicates
the second fuel source to the dual fuel engine and interrupts the first fuel source communication
with the dual fuel engine when in the second position; and wherein the fuel lockout apparatus is
configured to: prevent the second fuel source from coupling to the second fuel line while the
mechanical fuel valve is in the first position; and permit the second fuel source to couple to the
second fuel line while the mechanical fuel valve is in the second position.

In light of the incorporation of the allowable subject matter of claim 3 into claim 1,
Applicant believes claim 1 to be in condition for allowance. Applicant therefore respectfully
requests withdrawal of the rejection of claim 1 under 35 U.S.C. §102(a)(1) as being anticipated

by Sugimoto et al., along with the rejection of all claims dependent therefrom.
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Rejection under 35 U.S.C. §102(a)(1) as being anticipated by Pursifull et al.

Claims 1 and 19

The Examiner next rejected claims 1 and 19 under 35 U.S.C. §102(a)(1) as being
anticipated by Pursifull et al. (US Pub. 2011/0168133).

Regarding claim 1, as set forth above, Applicant has amended claim 1 to incorporate the
allowable subject matter of claim 3. Thus, claim 1 is believed to be in condition for allowance.

Regarding claim 19, without acquiescing to the rejection, Applicant has amended claim
19 in the present response in order to incorporate the allowable subject matter of claim 20.

As amended, claim 19 calls for a method of assembling a mechanical fuel lockout switch
for an internal combustion engine comprising: providing an internal combustion engine
configured to operate on a fuel from a first fuel source and a different fuel from a second fuel
source; coupling a mechanical fuel valve to the internal combustion engine actuateable between a
first position and a second position to selectively control fuel flow to the internal combustion
engine from the first fuel source through a first fuel line and the second fuel source through a
second fuel line; and coupling a fuel lockout apparatus to the mechanical fuel valve; wherein
when the mechanical fuel valve is in the first position, the fuel lockout apparatus communicates
the first fuel source to the internal combustion engine and prevents the second fuel source from
coupling to the internal combustion engine, and actuation of the mechanical fuel valve to the
second position causes the fuel lockout apparatus to permit the second fuel source to couple to the
internal combustion engine, and interrupts the first fuel source communication with the internal
combustion engine; and wherein the fuel lockout apparatus prevents actuation of the mechanical
fuel valve to the first position when the second fuel source is coupled to the internal combustion
engine.

In light of the incorporation of the allowable subject matter of claim 3 into claim 1 and
the incorporation of the allowable subject matter of claim 20 into claim 19, Applicant believes
claims 1 and 19 to be in condition for allowance. Applicant therefore respectfully requests
withdrawal of the rejection of claims 1 and 19 under 35 U.S.C. §102(a)(1) as being anticipated by

Pursifull et al., along with the rejection of all claims dependent therefrom.

Rejection under 35 U.S.C. §103 over Pursifull et al. in view of Sugimoto et al.

Claim 9

The Examiner rejected claim 9 under 35 U.S.C. §103 as being unpatentable over Pursifull

ct al. in view of Sugimoto ct al.
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Without acquiescing to the rejection, Applicant has elected to cancel claims 9-18 in the

present response. Applicant therefore believes the rejection to be moot.

Canceled & Newly Presented Claims

In the present Response, claims 3, 9-18, and 20 have been canceled and claim 27 has
been newly added. New claim 27 combines the allowable subject matter of claim 2 with original

claim 1. Accordingly, Applicant believes new claim 27 to be in condition for allowance.

Conclusion

Therefore, in light of at least the foregoing, Applicant respectfully believes that the
present application is in condition for allowance. As a result, Applicant respectfully requests
timely issuance of a Notice of Allowance for claims 1, 2, 4-8, 19, and 21-27.

No fees are deemed due for entering the claim newly presented herein, as a greater
number of claims have been canceled and the total number of independent claims is still three.

Applicant appreciates the Examiner’s consideration of these Amendments and Remarks
and cordially invites the Examiner to call the undersigned, should the Examiner consider any
matters unresolved.

Respectfully submitted,
/Kevin R. Rosin/

Kevin R. Rosin

Registration No. 55,584
Phone 262-268-8100 ext. 16
krr@zpspatents.com

Dated: November 5, 2018
Attorney Docket No.: CET1090.019

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, WI 53074
262-268-8100
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General Authorization and Extension of Time

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 50-2623. Should no proper payment be enclosed herewith, as by credit card
authorization being in the wrong amount, unsigned, post-dated, otherwise improper or informal or
cven entirely missing, the Commissioner is authorized to charge the unpaid amount to Deposit
Account No. 50-2623. If any extensions of time are needed for timely acceptance of papers
submitted herewith, Applicant hereby petitions for such extensions under 37 C.FR. §1.136 and
authorizes payment of any such extensions fees to Deposit Account No. 50-2623. Please consider
this a general authorization to charge any fee that is due in this case, if not otherwise timely paid,

to Deposit Account No. 50-2623.

/Kevin R. Rosin/

Kevin R. Rosin

Registration No. 55,584
Phone 262-268-8100 ext. 16
krr@zpspatents.com

Dated: November 5, 2018
Attorney Docket No.: CET1090.019

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, WI 53074
262-268-8100
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DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
Claim Rejections - 35 USC § 102
1. In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.

(a)(1) the claimedinvention waspatented, describedina printed publication, orin public use, onsale
orotherwise available to the public before the effective filing date ofthe claimed invention.

2. Claim(s) 1 and 7 is/arerejected under 35 U.S.C. 102(a)(1) as being clearly anticipated by
Sugimoto (US 2007/0137591).

3. Regarding claim 1, Champion discloses mechanicalfuel lockout switch (Fig. 1, shown switch
system) for a dual fuel engine (Fig. 1, shown engine 30) comprising:

a mechanical fuel valve 12 actuateable between afirst position and a second position to
selectively control fuel flow to the dual fuel engine from a first fuel source 61 through a first fuel line Al
and a second fuel source 71 through a second fuel line A5 (Fig. 1, shown lines and valve); and

a fuel lockout apparatus63 (a fuel cutoff is coupled via the regulator 62 to the valve 12)
coupled to the mechanical fuel valve;

wherein the mechanical fuel lockout switch:

communicates the first fuel source to the dual fuel engine and prevents communication
between the second fuel source and the dual fuel engine when the mechanical fuel valve is in the first
position, and communicates the second fuel source to the dual fuel engine and interrupts the first fuel

source communication with the dual fuel engine when in the second position (Para. [0082], the switch
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has multiple positions which allow valve 12 connect either of the lines Al or A4 to line A2 and also
activate lockout apparatus63).

4. Regarding claim 7, the mechanicalfuel lockout switch for a dual fuel engine of claim 1, wherein
the mechanical fuel valve and the fuel lockout apparatusoperate together toensure that fuel from the
first fuel source and fuel from the second fuel source are not simultaneously delivered to the dual fuel

engine (Para. [0082], the system does not allow two fuels to be delivered simultaneously).

5. Claim(s) 1, 7, 8, 19, 22, and 26 is/are rejected under 35 U.S.C. 102(a)(1) as being clearly
anticipated by Pursifull et al (US 2011/0168133)

6. Regarding claims 1 and 19, Pursifull discloses a mechanicalfuel lockout switch for a dual fuel
engine (Fig. 3, shown dual fuel engine with lockout switch) and method of constructing it comprising: a
mechanicalfuel valve 120 actuateable between a first position and a second position to selectively
control fuel flow to the dual fuel engine 102 from a first fuel source 112 through a first fuel line 119 and
a second fuel source 134 through a second fuel line 140 (Para. [0025], the valve 120 is a three-way
mechanical selection valve); and

7. a fuel lockout apparatus (Controller 128, pumps 136 114, and solenoid valves 118 126) coupled
to the mechanicalfuel valve (Fig. 1, the lockout apparatusis coupled to the valve 120 via controller 128
and fuel lines 119/140);

8. wherein the mechanical fuel lockout switch: communicates the first fuel source to the dual fuel
engine and prevents communication betweenthe second fuel source and the dual fuel engine when the
mechanicalfuel valve is in the first position, and communicates the second fuel source to the dual fuel
engine and interrupts the first fuel source communication with the dual fuel engine when in the second
position (Para. [0025], [0028], and [0066], the three-way valve and lockout apparatus determine

connection of the first or second fuel to the dual fuel engine 102).
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9. The apparatusabove having all the parts coupled together and therefore being "coupled” and
"provided" as per the method in claim 19.
10. Regarding claim 7, Pursifull discloses the mechanical fuel lockout switch for a dual fuel engine of
claim 1, wherein the mechanical fuel valve and the fuel lockout apparatus operate togetherto ensure
that fuel from the first fuel source and fuel from the second fuel source are not simultaneously delivered
to the dual fuel engine (Para. [0025], [0028], and [0066], the lockout apparatus cuts off the fuel supply
between the lines).
11. Regarding claims 8 and 26, Pursifull discloses the mechanical fuel lockout switch for a dual fuel
engine of claims 7 and 19, wherein the first fuel source provides gasoline as liquid fuel from a liquid fuel
tank to the dual fuel engine and the second fuel source provides LPG fuel from a pressurized fuel
container to the dual fuel engine (Para. [0040], the multi fuel system may be liquid propane (gaseous
fuel) and gasoline (liquid fuel)).
12. Regarding claim 22, the modified Pursifull discloses the method of claim 19 as disclosed above,
wherein the fuel lockout apparatus comprises a fuel inlet cover configured to actuate in unison with the
mechanicalfuel valve to cover a fuel inlet on the internal combustion engine for the second fuel source
when the mechanical fuel valve is in the first position and uncover the fuel inlet when the mechanical
fuel valve is in the second position (Para. [0025], [0028], and [0066], the lockout apparatus cuts off the
fuel supply between the lines, by considering the line which connects to the lockout valve as a "fuel
inlet" then the valve cutting off flow is then covering the inlet to disallow fuel flow).

Claim Rejections - 35 USC § 103
13. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patentfora claimedinvention maynotbe obtained, notwithstanding that the claimed invention s
notidentically disclosed as set forth insection 102, if the differences between the claimed inve ntion
and the priorartare such that the claimed invention as a whole would have been obvious before the
effective filingdate ofthe claimed inventionto a person having ordinaryskillin the art to which the
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claimed invention pertains. Patentability shall not be negated by the mannerin which the invention
was made.

14. Claims 9, 14-18, and 23-25 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Pursifull et al (US 2011/0168133) in view of Sugimoto et al (US 2007/0137591).
15. Regarding claim 9, Pursifull discloses a dual fuel engine and fuel delivery system comprising:

a dual fuel engine (Fig. 1, shown) configured to operate on a liquid fuel supplied from a liquid
fuel source through a liquid fuel line and a gaseous fuel supplied from a pressurized fuel source through
a gaseous fuel line (Para. [0040], the multi fuel system may be pressurized liquid propane (gaseous fuel)
and gasoline (liquid fuel)); and a mechanical fuel valve actuateable between a first position and a second
position to selectively control fuel flow to the dual fuel generator from the liquid fuel source through the
liquid fuel line and the pressurized fuel source through the gaseous fuel line (Para. [0025], [0028], and
[0066], the three-wayvalve and lockout apparatus determine connection of the first or second fuel to
the dual fuel engine 102).

16. Pursifull fails to disclose a fuel regulator system located off board the dual fuel engine, the fuel
regulator system comprising: a primary pressure regulator coupled to a service valve of the pressurized
fuel source and configured to regulate the fuel supplied from the pressurized fuel source to a reduced
pressure; and a secondary pressure regulator coupled to the primary pressure regulator and configured
to regulate the gaseous fuel supplied from the primary pressure regulator to a desired pressure for
delivery through the gaseous fuel line to operate the dual fuel generator.

17. Sugimoto discloses a dual fuel engine and delivery system (Fig. 1, as shown) wherein the system
includes an off-board gaseous fuel system (Fb) which includes an off-board pressure regulator 72 which
feeds fuel into an engine system 1 which includes another pressure regulator 62. The inclusion of
pressure reduction devices for the gasification of liquid-held fuel allows for an effective cooling of the
fuel system and systems (Para. [0010]) while allowing the dual fuel engine to be powered by an external

fuel tankattachedto it in an off board fashion such as in emergency situations (Para. [0002]).
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18. Therefore, it would have been obvious to one of ordinary skill in the art before the filing date of
the invention to modify the device of Pursifull with the pressure regulatorsand gaseous fuel system
methods of Sugimoto in order to improve the cooling of the fuel system parts through pressure
reduction as well as regulate the pressure from an externalattached fuel tank which allows the dual fuel
engine system to be used in varying situations such as emergencyones using anexternal fuel source.

19. Further, the inclusion of multiple pressure regulators in the off-board fuel system, while not
disclosed in Pursifull as modified by Sugimotor, would have been an obvious modification of the system
of Sugimoto which includes an off-board fuel regulation system including asingle regulator 72. It would
have been obvious to one having ordinary skill in the art at the time the invention was made to
duplicate the regulation system to have a dual-regulator off-board system since it has been held that
mere duplication of the essential working parts of a device involves only routine skill in theart. St. Regis
Paper Co. v. Bemis Co., 193 USPQ 8. Further, dual tank regulatorsare extremely old and well-known in
the art to provide on off-board fuel tanks, particularly gaseous ones such as propane/natural gas tanks,
as they are more efficient, durable, and effective in their regulation. These types of regulatorsare often
called “dual-stage” or “double-stage” regulators.

20. Regarding claim 14, the modified Pursifull discloses the dual fuel generator and fuel delivery
system of claim 9, further comprising: a first end of a quick-connect hose coupling coupled to an outlet
of the secondary pressure regulator; and a second end of the quick-connect hose coupling coupled to an
inlet of the gaseous fuel line to mate with the first end of the quick-connect hose coupling to couple the
secondary pressure regulator to the gaseous fuel line (Fig. 1 of Sugimoto shows that the modification of
Pursifull to includes an external source of gaseous fuel and regulators makes use of a connection hose
coupling 14).

21. Regarding claims 15, the modified Pursifull discloses the dual fuel generator and fuel delivery

system of claim 9, further comprising a regulator mounting device (a bracket as per applicant’s
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disclosure on in Para. [0024] of the disclosure) secured tothe pressurized fuel source with at least the
secondary pressure regulator mounted on the regulator mounting device (Fig. 1 of Sugimoto which
discloses the regulator systems, the regulator 72 shown is attached tothe fuel tank system 71).

22. The modified Pursifull fails to specifically note a bracket being used for the fixation of the
regulator 72. However, it would have been obvious to one of ordinary skill in the art before the filing
date of the invention to attachthe regulator 72 using some device wherein a bracket is an extre mely old
and well-known fixation device and one of ordinary skill in the art would have known to apply a known
device and technique of mounting a regulator on a fuel tank, such as a bracket, to yield the predictable
results of fixing the regulatorto its fuel system.

23. Regarding claim 16, the modified Pursifull discloses the dual fuel generator and fuel delivery
system of claim 15, but fails to disclose wherein the primary pressure regulatoris mounted on the
regulator mounting device. The modified Pursifull fails to disclose the two regulators being located in
positions where they would be mounted making use of the same mounting bracket.

However, it would have been obvious to one having ordinary skill in the art at the time the invention
was made to mount both regulators in a similar location on the same bracket since it has been held that
rearranging partsof an invention involves only routine skill in theart. In re Japikse, 86 USPQ 70.

24. Regarding claim 17, the modified Pursifull discloses the dual fuel generator andfuel delivery
system of claim 16, but fails to disclose wherein the pressurized fuel source comprises a pressurized fuel
container having a collar; and wherein the regulator mounting device secures to the collar so that the
primary and secondary pressure regulatorsare positioned adjacent each other along an outer periphery
of thecollar.

25. In this case the claim pertainsto the routine and known art of using propane tanks as a fuel tank
source as these devices are well-known in the art to have a “collar” piece which often has regulators

attachedto it. While the art of Pursifull and Sugimoto never make reference to this specific old and well-
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known device, they do make use of fuel tanks that could easily be substituted with them. Therefore,

examiner makes official notice that it is old and well-known to make use of standard-in-the-art propane
tanks with regulatorsattachedto their collars as this would have allowed the modified Pursifull to make
use of the common, cheap, and easy-to-use propane tanks for its regulation and propane tank systems.

Some examples of such tanks can be seen at: RVDoctor (Oct. 2010,

FARnanas muataetear e N N e TN Y LR PN IS
Shvww rvdoctor.com/ 20137104 ANCErTNE-Rronas

-lgalks-on-ry hitmi) which shows two propane

tanks with a regulator attached to their collar; and Nooutage.com (Aug. 27t, 2006,

L ¥ RO ima g e
tage. conmusiiimag

pg) which shows propane tanks with regulators attached totheir collars.

26. Regarding claim 18, the modified Pursifull discloses the dual fuel generatorandfuel delivery
system of claim 9, but fails to disclose wherein the primary and secondary pressure regulatorsare
integral components of a dual stage pressure regulator.

27. However, It would have been obvious to one having ordinary skill in the art at the time the
invention was made to combine the regulatorsinto a two-stage regulator, since it has been held that
forming in one piece an article which has formerly been formed in two pieces and put together involves
only routine skill in the art. Howardv. Detroit Stove Works, 150 U.S. 164 (1893).

28. Claims 23-25 are rejected using Pursifull as modified by Sugimoto in the same manneras
applied to claim 9 and its dependent claims above.

29. Regarding claim 23, the modified Pursifull discloses the method of claim 19, further comprising
coupling a fuel regulator system to the second fuel source to reduce fuel pressure therefromand deliver
fuel tothe second fuel line at a pressure required for operation of the internal combustion engine (Fig. 1

of Sugimoto shows the regulatorsin series reducing pressure).
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30. Regarding claim 24, the modified Pursifull discloses the method of claim 23, further comprising
mounting the fuel regulator system to the second fuel source located off-board the internal combustion
engine (Fig. 1 of Sugimoto as modified onto Pursifull and shown).
31. Regarding claim 25, the modified Pursifull discloses the method of claim 23, further comprising:
coupling one end of a quick-disconnect hose coupling to an inlet on the internal combustion engine for
the second fuel source; and coupling a mating end of the quick-disconnect hose coupling toan outlet of
the fuel regulator system (Fig. 1 of Sugimoto as modified onto Pursifull and shown).
Allowable Subject Matter
32. Claims 2-6, 10-13, 20, and 21 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewrittenin independent form including all of the limitations of the base claim
and any intervening claims.
Response to Arguments

33. Applicant's arguments filed 05/15/2018 have been fully considered but they are not persuasive.
34, Applicant arguesin the remarksfiled 05/15/2018 that the prior art of Suigmoto et al fails to
disclose the limitations of claim 1. The argument is based on the construction of the fuel lockout
apparatus and argues that Sugimoto fails to disclose a fuel lockout apparatuscoupled to a mechanical
fuel valve as they appearto be in separate locations. This argument s also presented as a reason why
Pursifull et al fails to disclose the limitations of claims 1 and 19: it lacks a coupling between a fuel
lockout apparatus and a mechanical fuel valve.

a. While it is true that the fuel lockout apparatus 63 is not directly attached to the selector

valve 12, the fuel lockout apparatus63 is clearly coupled to the valve 12 by way of other pieces.

Applicant never specifies the term “couple” to take the meaning of “operationally coupled” or

“directly mechanically coupled” and indeed the word “couple” simply means “something that

WWW, marriam-owadster. comydic

onary/counia). In

joins or links two things together” (it
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this case the two partsare linked together via other parts of the construction, parts A2, A3, and
62 (Fig. 1, shown). A good example of this phrase’s use would be a cylinder head coupled toa
cylinder block even if there was a gasket between them; the two parts don’t touch and instead
are attachedvia a gasket/seal. Another example would be a “shaft coupling” which isa common
termin the art that involves two shafts which never touch but are “coupled.” Inthis way, two
fuel system parts connected to one another via lines or other structuresare coupled together.
b. With regards to Pursifull, in a manner similar to Sugimoto, a fuel lockout apparatus
embodied in controller 128, pumps 136 114, and solenoids valves 118 126 is coupledto a
mechanical fuel valve 120. The coupling takes place via the intervening parts of a fuel lines
119/140 as the term “couple” is never given a more specific meaning in the disclosure so a
broadest reasonable definition (as quoted above) must be used. Therefore, while it’s true the
two structures are not in direct contact, they are coupled.
c. Examiner notes that the claims can be amended to claim “directly coupled” or
“operationally coupled” in order to fulfill the desired claim breadth as per the arguments.

35. With regards toclaim 9, applicant argues that the fuel regulator system is claimed to be located

“off-board” and that the prior art of Purifull and Sugimoto fail to disclose the fuel regulator system being

off board.
d. Itis noted that the prior art of Sugimoto is used to remedy this deficiency in the prior art
of Pursifull and will be relied upon for teaching of these claim limitations. The claim itself claims
“a fuel regulator system located off board the dual fuel generator... comprising.” Further, as
applicant notes, Sugimoto only discloses a single off-board regulatorin its system. However, the
addition of another regulator or replacement with a dual-stage (two regulatorsin one housing)
would have been exceedingly obvious and well-known to one of ordinary skill in the art.

Therefore the claim remains rejected under Purisfull in view of Sugimoto.
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Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth
in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event afirst reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event, however, will the statutory period for reply expire laterthan
SIXMONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto KEVIN A LATHERS whose telephone number is (571)272-1050. The examiner can
normally be reached on M-F 10a-6p.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’s supervisor,
Lindsay Low can be reached on 5712721196. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/KEVIN A LATHERS/
Primary Examiner, Art Unit 3747
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5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
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the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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STATEMENT BY APPLICANT
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First Named Inventor ‘ Mark J. Sarder et al.

Art Unit | 3747

Examiner Name ‘ Kevin A. Lathers

Attorney Docket Number ‘ CET1090.019

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

X See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Kevin R. Rosin/ Date (YYYY-MM-DD) 2018-06-01

Name/Print Kevin R. Rosin Registration Number |55584

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general autharity for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Filing Date 2015-06-12

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Mark J. Sarder et al.
Art Unit \ 3747

Examiner Name ‘ Kevin A. Lathers
Attorney Docket Number ‘ CET1090.019

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

X See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Kevin R. Rosin/ Date (YYYY-MM-DD) 2018-06-01

Name/Print Kevin R. Rosin Registration Number |55584

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Customer No. 26629 Patent
Confirmation No. 9670 Attorney Docket No. CET1090.019

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Sarder et al.

Serial No. : 14/738,060

Filed : June 12, 2015

For : DUAL FUEL LOCKOUT SWITCH FOR GENERATOR ENGINE
Group Art No. : 3747

Examiner : Kevin A. Lathers

CERTIFICATION UNDER 37 CFR 1.8(a) and 1.10
I hereby certify that, on the date shown below, this correspondence is being:

Mailing
o deposited with the US Postal Service in an envelope addressed to Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

37 CFR 1.8(2) 37 CFR1.10
o with sufficient postage as first class mail o As "Express Mail Post Office to Addressee" Mailing Label No.

Transmission
m transmitted by EFS-WEB addressed to Examiner Kevin A. Lathers at the Patent and Trademark Office.

Date: June 1, 2018 /Robyn L. Templin/
Signature

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT
CERTIFICATION STATEMENT UNDER 37 CFR 1.704(D)(1)

Dear Sir:

Each item of information contained in this information disclosure statement was first cited in any
communication from a patent office in a counterpart foreign or international application or from the Office,
and this communication was not received by an individual designated under 37 CFR 1.56(c) more than

thirty (30) days prior to the filing of this information disclosure statement.

Dated: June 1, 2018 Respectfully submitted,
Attorney Docket No.: CET1090.019
/Kevin R. Rosin/

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC Kevin R. Rosin

136 South Wisconsin Street Registration No. 55,584
Port Washington, W1 53074 Phone 262-268-8100 ext. 16
262-268-8100 krr@zpspatents.com
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Espacenst

Bibliographic data: CN1381121 {A) — 2007-06-13

Engine generator

Inventor(s): KATSUHIRO SUGIMOTO YASUHIRO KO [JP] + (SUGIMOTO
YASUHIRO,KOJIMA HIROAKI, TAKEMURA KAZUHITO,NAKAGAWA
KATSUHIRO, ; SUGIMOTO YASUHIRO, ; KOJIMA HIROAKI, ;
TAKEMURA KAZUHITO, ; NAKAGAWA KATSUHIRO)

Applicant(s): HONDA MOTOR CO LTD [JP] # (HONDA MOTOR CO., LTD, ;
HONDA GIKEN KOGYO K. K)

Classification: -international: F871P5/06; FG2B63/04; FO2M21/02; FO2M21/66
- cooperative: F02B43/00; F02B63/04; F02D19/022; F02D19/027;
FO2D19/0615; F02D19/0647; FO2D19/0676;
F02D29/06; F02M21/0224; FO2M21/0287;
FO2M21/029; FO2M21/06; FO1P5/06; FO1P9/02;
FO2B63/044; F02M21/047, Y02T10/32; Y02T10/36

Application CN2005822860 20050920

number:

Priority 4P20040285036 20040929

number(s):

Also CN100510347 (C). DEO5785589 (T1). DEG02005003347 (12).

published as: EP1744030 (A1), EP1744030 (Ad). more

Abstract of CN1SBH2T (&)

An engine generator (1}, comprising an engine {30}, a generator (40} driven by the
engine {30}, and a power control unit {41} controlling a power generated by the
genarator {48). A gas fuel stored, in a liquefied state, in cassetie cylinders (61) stored
in the case {0} of the engine generator (1) is supplied o the engine {30} through a fuel
prassure requiator (82). The cassette cylinders (61} and the fuel pressure regulator {82)
are disposed in proximity o the power control unit {41) so that the heat exchangse
thereof with the power control unit {41} with an inverter can be performed. As a result,
heat can be mutually utilized between gt least oneg of the cassetie cylinders (61) as fual
containers and the fuel pressure requiator (82) and the power control unit {41} in the
engine gensrator (1)

https://worldwide.espacenet.com/publicationDetails/biblioc? DB=EPODOC&II=0&ND=38&adjacent=true&locale=en_EP&FT=D&date=20070613&CC=CN&NR=1981121/
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In the Claims

1. (Original) A mechanical fuel lockout switch for a dual fuel engine comprising:

a mechanical fuel valve actuateable between a first position and a second position
to selectively control fuel flow to the dual fuel engine from a first fuel source through a first fuel
line and a second fuel source through a second fuel line; and

a fuel lockout apparatus coupled to the mechanical fuel valve;

wherein the mechanical fuel lockout switch:

communicates the first fuel source to the dual fuel engine and prevents
communication between the second fuel source and the dual fuel engine when the mechanical
fuel valve is in the first position, and

communicates the second fuel source to the dual fuel engine and
interrupts the first fuel source communication with the dual fuel engine when in the second

position.

2. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 1,
wherein the fuel lockout apparatus prevents actuation of the mechanical fuel valve to the first

position when the second fuel source communicates with the dual fuel engine.

3. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 1,
wherein the fuel lockout apparatus is configured to:
prevent the second fuel source from coupling to the second fuel line while the
mechanical fuel valve is in the first position; and
permit the second fuel source to couple to the seccond fuel line while the

mechanical fuel valve is in the second position.

4. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 3,
wherein the fuel lockout apparatus comprises a flange rigidly coupled to the mechanical fuel
valve that covers an inlet of the second fuel line while the mechanical fuel valve is in the first
position and uncovers the inlet of the second fuel line while the mechanical fuel valve is in the

second position.
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5. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 4,
wherein the mechanical fuel valve rotates between the first position and the second position and

the flange rotates transversely across the inlet of the second fuel line.

6. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 4,
further comprising;

a first end of a quick-disconnect hose coupling attached to the inlet of the second fuel
line; and

a second end of the quick-disconnect hose coupling attached to the second fuel source to
mate with the first end of the quick-disconnect hose coupling to couple the second fuel source to

the second fuel line.

7. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 1,
wherein the mechanical fuel valve and the fuel lockout apparatus operate together to ensure that
fuel from the first fuel source and fuel from the second fuel source are not simultancously

delivered to the dual fuel engine.

8. (Original) The mechanical fuel lockout switch for a dual fuel engine of claim 7,
wherein the first fuel source provides liquid fuel from a liquid fuel tank to the dual fuel engine
and the second fuel source provides gaseous fuel from a pressurized fuel container to the dual fuel

engine.

9. (Original) A dual fuel generator and fuel delivery system comprising:

a dual fuel generator configured to operate on a liquid fuel supplied from a liquid
fuel source through a liquid fuel line and a gascous fuel supplied from a pressurized fuel source
through a gaseous fuel line;

a fuel regulator system located off board the dual fuel generator, the fuel
regulator system comprising:

a primary pressure regulator coupled to a service valve of the pressurized
fuel source and configured to regulate the fuel supplied from the pressurized fuel source to a

reduced pressure; and
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a secondary pressure regulator coupled to the primary pressure regulator

and configured to regulate the gaseous fuel supplied from the primary pressure regulator to a
desired pressure for delivery through the gaseous fuel line to operate the dual fuel generator; and

a mechanical fuel valve actuateable between a first position and a second position

to selectively control fuel flow to the dual fuel generator from the liquid fuel source through the

liquid fuel line and the pressurized fuel source through the gaseous fuel line.

10. (Original) The dual fuel generator and fuel delivery system of claim 9 further
comprising a fuel lockout apparatus coupled to the mechanical fuel valve; and

wherein when the mechanical fuel valve is in the first position, the fuel lockout

apparatus communicates the liquid fuel source to the dual fuel generator and prevents the

pressurized fuel source from coupling to the dual fuel generator, and actuation of the mechanical

fuel valve to the second position causes the fuel lockout apparatus to permit the pressurized fuel

source to couple to the dual fuel generator, and interrupts the liquid fuel source communication

with the dual fuel generator.

11. (Original) The dual fuel generator and fuel delivery system of claim 9, wherein
mechanical fuel valve opens and closes the liquid fuel line to selectively control fuel flow from
the liquid fuel source to the dual fuel generator; and further comprises:

a fuel lockout apparatus coupled to the mechanical fuel valve and configured to
prevent the pressurize fuel source from coupling to the gaseous fuel line while the mechanical
fuel valve opens the liquid fuel line, and permit the pressurized fuel source to couple to the

gaseous fuel line while the mechanical fuel valve closes the liquid fuel line.

12. (Original) The dual fuel generator and fuel delivery system of claim 11, wherein
the fuel lockout apparatus is further configured to prevent the mechanical fuel valve from opening

the liquid fuel line while the dual fuel generator receives fuel from the pressurized fuel source.

13. (Original) The dual fuel generator and fuel delivery system of claim 11, wherein
the fuel lockout apparatus further comprises a fuel inlet cover that actuates with the mechanical
fuel valve to cover an inlet of the gaseous fuel line while the mechanical fuel valve opens the
liquid fuel line and to uncover mechanical fuel lockout switch the inlet of the gaseous fuel line

when the mechanical fuel valve closes the liquid fuel line.
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14. (Original) The dual fuel generator and fuel delivery system of claim 9, further
comprising:
a first end of a quick-connect hose coupling coupled to an outlet of the secondary
pressure regulator; and
a seccond end of the quick-connect hose coupling coupled to an inlet of the
gaseous fuel line to mate with the first end of the quick-connect hose coupling to couple the

secondary pressure regulator to the gaseous fuel line.

15. (Original) The dual fuel generator and fuel delivery system of claim 9, further
comprising a regulator mounting device secured to the pressurized fuel source with at least the

secondary pressure regulator mounted on the regulator mounting device.

16. (Original) The dual fuel generator and fuel delivery system of claim 15, wherein

the primary pressure regulator is mounted on the regulator mounting device.

17. (Original) The dual fuel generator and fuel delivery system of claim 16, wherein

the pressurized fuel source comprises a pressurized fuel container having a collar; and
wherein the regulator mounting device secures to the collar so that the primary
and secondary pressure regulators are positioned adjacent each other along an outer periphery of

the collar.

18. (Original) The dual fuel generator and fuel delivery system of claim 9, wherein
the primary and secondary pressure regulators are integral components of a dual stage pressure

regulator.

19. (Original) A method of assembling a mechanical fuel lockout switch for an
internal combustion engine comprising:
providing an internal combustion engine configured to operate on a fuel from a
first fuel source and a different fuel from a second fuel source;
coupling a mechanical fuel valve to the internal combustion engine actuateable

between a first position and a second position to selectively control fuel flow to the internal

Petitioner MWE Investments, LLC, et al.
Exhibit 1003, Page 687



Sarder et al. S/N: 14/738,060

combustion engine from the first fuel source through a first fuel line and the second fuel source
through a second fuel line; and

coupling a fuel lockout apparatus to the mechanical fuel valve;

wherein when the mechanical fuel valve is in the first position, the fuel lockout
apparatus communicates the first fuel source to the internal combustion engine and prevents the
second fuel source from coupling to the internal combustion engine, and actuation of the
mechanical fuel valve to the second position causes the fuel lockout apparatus to permit the
second fuel source to couple to the internal combustion engine, and interrupts the first fuel source

communication with the internal combustion engine.

20. (Original) The method of claim 19, wherein the fuel lockout apparatus prevents
actuation of the mechanical fuel valve to the first position when the second fuel source is coupled

to the internal combustion engine.

21. (Original) The method of claim 20, wherein the fuel lockout apparatus is further
configured to:
prevent coupling of the second fuel source to the second fuel line while the
mechanical fuel valve is in the first position; and
permit coupling of the second fuel source to the second fuel line while the

mechanical fuel valve is in the second position.

22. (Original) The method of claim 19, wherein the fuel lockout apparatus
comprises a fuel inlet cover configured to actuate in unison with the mechanical fuel valve to
cover a fuel inlet on the internal combustion engine for the second fuel source when the
mechanical fuel valve is in the first position and uncover the fuel inlet when the mechanical fuel

valve is in the second position.

23. (Original) The method of claim 19, further comprising coupling a fuel regulator
system to the second fuel source to reduce fuel pressure therefrom and deliver fuel to the second

fuel line at a pressure required for operation of the internal combustion engine.

24, (Original) The method of claim 23, further comprising mounting the fuel

regulator system to the second fuel source located off-board the internal combustion engine.
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25. (Original) The method of claim 23, further comprising:
coupling one end of a quick-disconnect hose coupling to an inlet on the internal
combustion engine for the second fuel source; and
coupling a mating end of the quick-disconnect hose coupling to an outlet of the

fuel regulator system.

26. (Original) The method of claim 19, further comprising providing gasoline in a
liquid fuel tank as the first fuel source and LPG in a pressurized fuel container as the second fuel

source.
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REMARKS

Claims 1-26 are pending in the present application. In the Office Action mailed February
22, 2018, the Examiner rejected claims 1 and 7 under 35 U.S.C. §102(a)(1) as being anticipated
by Sugimoto et al. (US Pub. 2007/0137591). The Examiner next rejected claims 1, 7, 8, 19, 22,
and 26 under 35 US.C. §102(a)(1) as being anticipated by Pursifull et al. (US Pub.
2011/0168133). Claims 9, 14-18, and 23-25 were rejected under 35 U.S.C. §103 as being
unpatentable over Pursifull et al. in view of Sugimoto et al.

Claims 2-6, 10-13, 20, and 21 were indicated as containing allowable subject matter.

Such indication is appreciated.

Rejection under 35 U.S.C. §102(a)(1) as being anticipated by Sugimoto et al.

Claim 1

The Examiner rejected claim 1 under 35 U.S.C. §102(a)(1) as being anticipated by
Sugimoto et al. (US Pub. 2007/0137591) - hereinafter “Sugimoto.”

Claim 1 calls for a mechanical fuel lockout switch for a dual fuel engine provides for the
selection of a desired fuel to operate the engine. The mechanical fuel lockout switch includes a
mechanical fuel valve and a fuel lockout apparatus. The mechanical fuel valve actuates between
a first position and a second position to selectively control fuel flow to the dual fuel engine from a
first fuel source through a first fuel line and a second fuel source through a second fuel line. The
fuel lockout apparatus couples to the mechanical fuel valve ensuring individual communication of
the fuel sources to the engine. The mechanical fuel lockout switch communicates the first fuel
source to the dual fuel engine and prevents communication between the second fuel source and
the dual fuel engine when the mechanical fuel valve is in the first position and communicates the
second fuel source to the dual fuel engine and interrupts the first fuel source communication with
the dual fuel engine when in the second position.

In rejecting claim 1, the Examiner asserted that Sugimoto discloses “a mechanical fuel
valve 12 actuatable between a first position and a second position to selectively control fuel flow
to the dual fuel engine from a first fuel source 61 through a first fuel line A1 and a second fuel
source 71 through a second fuel line A5 (Fig. 1, shown lines and valve)” and “a fuel lockout
apparatus 63 (a fuel cutoff is coupled via the regulator 62 to the valve 12) coupled to the
mechanical fuel valve.” Office Action, February 22, 2018, p. 3-4. The Examiner further asserted
that Sugimoto teaches that “mechanical fuel lockout switch: communicates the first fuel source to

the dual fuel engine and prevents communication between the second fuel source and the dual
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fuel engine when the mechanical fuel valve is in the first position, and communicates the second
fuel source to the dual fuel engine and interrupts the first fuel source communication with the
dual fuel engine when in the second position (Para. [0082], the switch has multiple positions
which allow valve 12 connect either of the lines Al or A4 to line A2 and also activate lockout
apparatus 63).” Id. at 4.

Applicant respectfully disagrees with the rejection. Specifically, Sugimoto does not
anticipate that which is called for in claim 1, as anticipation under pre-AIA 35 U.S.C. §102(a)(2)
requires that “[t|he identical invention must be shown [in the reference] in as complete detail as is
contained in the ... claim.” MPEP §2131 (citing Richardson v. Suzuki Motor Co., 868 F.2d 1226,
1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989)). As will be set forth in detail here below,
Sugimoto does not disclose each and every element of claim 1 and thus does not anticipate the
claim, as “[a] claim is anticipated only if each and every clement as set forth in the claim is
found, either expressly or inherently described, in a single prior art reference.” MPEP §2131
(citing Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 (Fed. Cir. 1987)).

Sugimoto discloses an engine operated generator 1 that includes an engine 30 that powers
an clectric generator 40. Sugimoto, 9[0041], [0042]. A fuel system F for supplying the fuel gas
to the engine 30 has an internal fuel system Fa (fuel bottles 61) and an external fuel system Fb
(external fuel bottle 71) disposed outside the case C of the generator. Sugimoto, §[0070]. The
fuel supply system Fa includes a fuel pressure regulator 62, a fuel system selector valve 12, a
connector 14, and a fuel cutoff valve 63. Sugimoto, §[0071]. The fuel pressure regulator 62
reduces the pressure of the fuel gas supplied from fuel bottles 61 and the external fuel bottle 71
and regulates the pressure of the fuel gas so that the fuel gas may be supplied to a carburetor 18b
at fuel supply rate varying in proportion to load on the engine 30. Sugimoro, §[0071]. The fuel
system selector valve 12 is placed on the operating pancl 5¢ and is operated to select a fuel supply
line. Sugimoto, q[0071]. The fuel pipes interconnect the fuel bottles 61, the fuel pressure
regulator 62 and the carburetor 18b. The fuel cutoff valve 63 stops the flow of the fuel gas from
the fuel system F to the engine 30. Sugimoto, J[0071].

In the fuel supply system Fa, a first fuel system for supplying the first fuel gas from the
fuel bottles 61 to the engine 30 is constituted by the fuel bottles 61, a pipe Al connecting the fuel
bottles 61 to the fuel system selector valve 12, a pipe A2 connecting the fuel system selector
valve 12 to the fuel pressure regulator 62, the fuel pressure regulator 62, a pipe connecting the
fuel pressure regulator 62 to the carburetor 18b, and the fuel cut-off valve 63 placed in the pipe
A3. Sugimoto, §][0079]. A sccond fuel system for supplying the second fuel gas from the
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external fuel bottle 71 to the engine 30 is constituted by a pipe A4 connecting the connector 14 to
the fuel cutoff valve 12, the pipe A2 connecting the fuel system selector valve 12 to the fuel
pressure regulator 62, the fuel pressure regulator, the pipe A3 connecting the fuel pressure
regulator 62 to the carburetor 18b, and the fuel cutoff valve 63. Sugimoro, §[0079].

The fuel cutoff valve 63, namely, a fuel cutoff means, is, for example, a normally-open
solenoid valve which closes when energized. Sugimoro, §[0081]. The ECU 89 controls the fuel
cutoff valve 63 on the basis of the pressure of the first fuel gas. Sugimoro, §[0081]. More
specifically, the fuel pressure regulator 62 is provided with a pressure sensor 73 for measuring the
pressure of the first fuel gas flowing from the fuel bottle 61 to the fuel pressure regulator 62.
Sugimoto, §[0081]. When the pressure of the first fuel gas measured by the pressure sensor 73 is
higher than an upper limit pressure P1, the ECU 89 closes the fuel cutoff valve 63 to disconnect
the common fuel system from the fuel bottle 61. Sugimoro, §[0081]. The fuel system selector
valve 12 connects either the first fuel system that supplies the first fuel gas to the engine 30 or the
second fuel system that supplies the second gas to the engine 30 selectively to the fuel pressure
regulator 62. Sugimoto, §]0082]. The fuel system selector valve 12 can be set in a first position,
where the knob of the fuel system selector valve 12 is at a first position marked with "Internal
fuel" to connect the first fuel system to the engine 30 to supply the first fuel gas to the engine 30,
and in a second position, where the knob of the fuel system selector valve 12 is at a second
position marked with "External fuel" to connect the second fuel system to the engine 30 to supply
the second fuel gas to the engine 30. Sugimoto, [0082].

However, there is no disclosure provided in Sugimoto of a fuel lockout apparatus coupled
fo the mechanical fuel valve, as called for in claim 1. That is, while the Examiner has asserted
that Sugimoto discloses “a fuel lockout apparatus 63 (a fuel cutoff is coupled via the regulator 62
to the valve 12) coupled to the mechanical fuel valve,” Office Action, supra at 4, such an assertion
distorts what is disclosed in Sugimoto. Instead, Sugimoto only discloses fuel system selector
valve 12 positioned at a junction of pipes Al and A4 and fuel cut-off valve 63 placed in the pipe
A3, Sugimoto, 4[0079], and that fuel cutoff valve 63 is a normally-open solenoid valve that is
controlled by ECU 89 on the basis of the pressure of the first fuel gas. Sugimoto, §[0081]. This
positioning of fuel cut-off valve 63 and fuel system selector valve 12 at separate locations
along/on pipes Al, A2, A3, A4 can be clearly seen in FIG. 1 of Sugimoto, as fuel cut-off valve 63
is shown therein as being separated from fuel system selector valve 12. Additionally, the
control/operation of the fuel cut-off valve 63 and fuel system selector valve 12 are separate from

one another, as fuel cutoff valve 63 is opened/closed by ECU 89 based solely on the basis of the
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pressure of the first fuel gas — without any regard to the position of fuel system selector valve 12.
Sugimoto, J[0081]. Accordingly, fuel cut-off valve 63 and fuel system selector valve 12 are
neither mechanically coupled or operationally coupled, such that there is simply no disclosure in
Sugimoto that fuel cut-off valve 63 is coupled to fuel system selector valve 12 as called for in
claim 1.

As Sugimoto fails to disclose a fuel lockout apparatus coupled to the mechanical fuel
valve, Sugimoto cannot be said to anticipate that which is called for in claim 1, as anticipation
under pre-AlA 35 U.S.C. §102(a)(2) requires that “[t]he identical invention must be shown [in the
reference] in as complete detail as is contained in the ... claim.” MPEP §2131 (citing Richardson
v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989)). Applicant
therefore respectfully requests withdrawal of the rejection of claim 1 and the claims dependent

therefrom.

Rejection under 35 U.S.C. §102(a)(1) as being anticipated by Pursifull et al.

Claims | and 19

The Examiner rejected claims 1 and 19 under 35 U.S.C. §102(a)(1) as being anticipated
by Pursifull et al. (US Pub. 2011/0168133) — hereinafter “Pursifull.”

In rejecting claims 1 and 19, the Examiner asserted that Pursifull discloses “a mechanical
fuel valve 120 actuatable between a first position and a second position to selectively control fuel
flow to the dual fuel engine 102 from a first fuel source 112 through a first fuel line 119 and a
second fuel source 134 through a second fuel line 140 (Para. [0025], the valve 120 is a three-way
mechanical selection valve)” and “a fuel lockout apparatus (Controller 128, pumps 136 114, and
solenoid valves 118 126) coupled to the mechanical fuel valve (Fig. 1, the lockout apparatus is
coupled to the valve 120 via controller 128 and fuel lines 119/140).” Office Action, supra at 5.
The Examiner further asserted that Pursifull teaches that “mechanical fuel lockout switch:
communicates the first fuel source to the dual fuel engine and prevents communication between
the second fuel source and the dual fuel engine when the mechanical fuel valve is in the first
position, and communicates the second fuel source to the dual fuel engine and interrupts the first
fuel source communication with the dual fuel engine when in the second position (Para. [0025],
[0028], and [0066], the three-way valve and lockout apparatus determine connection of the first
or second fuel to the dual fuel engine 102).” Id.

Applicant respectfully disagrees with the rejection. Specifically, Pursifull does not
anticipate that which is called for in claims 1 and 19, as anticipation under pre-AlA 35 U.S.C.
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§102(a)(2) requires that “[t]he identical invention must be shown [in the reference] in as complete
detail as is contained in the ... claim.” MPEP §2131 (citing Richardson v. Suzuki Motor Co., 868
F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989)). As will be set forth in detail here
below, Pursifull does not disclose cach and every element of claims 1 and 19 and thus does not
anticipate the claims, as “[a] claim is anticipated only if each and every element as set forth in the
claim is found, cither expressly or inherently described, in a single prior art reference.” MPEP
$2131 (citing Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 (Fed. Cir.
1987)).

Pursifull discloses an engine system 100 that includes an internal combustion engine 102
having one or more cylinders 104 that may receive fuel from one or more fuel injectors 106 that
inject fuel in proportion to a pulse width of a signal received from a controller 128. Pursifill,
9[0021]. Fuel may be delivered to the fuel injector 106 from a fuel rail 108 by a fuel system 110.
Pursifull, [0021]. The fuel system 110 may include a fuel tank 112 and a fuel pump 114
operable by controller 128 to pump fuel from the fuel tank 112 to the fuel rail 108. Pursifull,
910022]. A delivery check valve 116 may be positioned downstream of the fuel pump 114 to
force fuel pumped from the fuel pump at a predetermined pressure to the fuel rail 108 so that fuel
does not return along the same path to the fuel pump. Pursifill, §[0023]. A first solenoid valve
118 may be positioned downstream of delivery check valve 116 to control the flow of fuel to fuel
rail 108 or from the fuel rail to a return line 119. Pursifull, §[0023]. In some embodiments, fuel
system 110 may be what is known as a multi-fuel system that selectively provides a plurality of
different types of fuel to the fuel rail 108 based on the mode of operation, such as gasoline and/or
liquid propane. Pursifull, §[0024]. A three-way valve 120 may be positioned upstream of the
fuel rail 108 and downstream of the first solenoid valve 118 and the return line 119 to selectively
control the flow of a desired type of fucl to the fuel rail 108. Pursifull, §]0025]. The state of the
three-way valve 120 may be controlled by controller 128 to vary which type of fuel is delivered
to the fuel rail 108. Pursifull, [0025]. Fuel in the fuel rail 108 may be returned to the fuel tank
112 via the return line 119, with an ejector 124 positioned in the return line 119 to provide a
single fuel rail evacuation stage. Pursifill, §[0026]. A return check valve 122 is positioned in the
return line 119 downstream of the ejector 124 to force fuel returning from the fuel rail 108 at a
predetermined pressure to ejector 124 so that fuel is evacuated from the fuel rail 108. Pursifull,
9[0027]. A second solenoid valve 126 is positioned upstream of the outlet of the ejector 124 and
downstream of the fuel tank 112 that may be controlled by controller 128 evacuate the fuel rail
108. Pursifull, §[0028].
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In a method for controlling for controlling a multi-fuel system as described in Pursifull,
the method may include operating in the fuel rail pressurization mode where a determination is
made if a first fuel from a first fuel stage or a second fuel from a second fuel is selected for
delivery to the fuel rail 108. Pursifull, [0066]. If the first fuel is selected, operating in the fuel
rail pressurization mode may include, switching the three-way valve 120 to the first fuel stage,
opening the solenoid valve 118 positioned downstream of the fuel pump 114 and upstream of the
fuel rail 108, closing the solenoid valve 126 positioned upstream of the ejector 124 and
downstream of the fuel tank 112, and operating the fuel pump 114 to deliver the first fuel from
the fuel tank to the fuel rail. Pursifill, §[0066]. If the second fuel is selected, operating in the
fuel rail pressurization mode may include switching the three-way valve 120 to the second fuel
stage, and, operating the fuel pump 136 to deliver the second fuel from the fuel tank 134 to the
fuel rail 108. Pursifull, §[0066].

However, there is no disclosure provided in Pursifull of a fuel lockout apparatus coupled
to the mechanical fuel valve, as called for in claims 1 and 19. That is, while the Examiner has
asserted that Pursifull discloses “a fuel lockout apparatus (Controller 128, pumps 136 114, and
solenoid valves 118 126) coupled to the mechanical fuel valve (Fig. 1, the lockout apparatus is
coupled to the valve 120 via controller 128 and fuel lines 119/140),” Office Action, supra at 5,
such an assertion distorts what is disclosed in Pursifull. Instead, Pursifull only discloses that
controller 128 functions to control pumps 136, 114, solenoid valves 118, 126, and three-way
valve 120 based on whether a first or second fuel is selected for use by the engine. See Pursifill,
9[0066]. This controlling of various valves/pumps by controller 128 does not teach a coupling of
a fuel lockout apparatus and mechanical fuel valve, as called for in claims 1 and 19 — as a
control/operation of these components by a common controller is not a “coupling” as would be
understood by one skilled in the art. Accordingly, there is simply no disclosure in Pursifull that
three-way valve 120is coupled to any fuel lockout apparatus — however defined by the Examiner
— as called for in claims 1 and 19.

As Pursifull fails to disclose a fuel lockout apparatus coupled to the mechanical fuel
valve, Pursifull cannot be said to anticipate that which is called for in claims 1 and 19, as
anticipation under pre-AlA 35 U.S.C. §102(a)(2) requires that “[t]he identical invention must be
shown [in the reference| in as complete detail as is contained in the ... claim.” MPEP §2131
(citing Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir.
1989)). Applicant therefore respectfully requests withdrawal of the rejection of claims 1 and 19

and the claims dependent therefrom.
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Rejection under 35 U.S.C. §103 over Pursifull et al. in view of Sugimoto et al.

Claim 9

The Examiner rejected claim 9 under 35 U.S.C. §103 as being unpatentable over Pursifull
in view of Sugimoto. In rejecting claim 9, the Examiner relied on Pursifull as disclosing the
claimed “dual fuel generator configured to operate on a liquid fuel supplied from a liquid fuel
source through a liquid fuel line and a gascous fuel supplied from a pressurized fuel source
through a gaseous fuel line” and “mechanical fuel valve actuateable between a first position and a
second position to selectively control fuel flow to the dual fuel generator from the liquid fuel
source through the liquid fuel line and the pressurized fuel source through the gaseous fuel line.”
Office Action, supra at 7. The Examiner admitted that Pursifull does not disclose the claimed fuel
regulator system located off board the dual fuel generator, and thus relied on Sugimoto as
disclosing a fuel regulator system including “a primary pressure regulator coupled to a service
valve of the pressurized fuel source and configured to regulate the fuel supplied from the
pressurized fuel source to a reduced pressure” and “a secondary pressure regulator coupled to the
primary pressure regulator and configured to regulate the gascous fuel supplied from the primary
pressure regulator to a desired pressure for delivery through the gascous fuel line to operate the
dual fuel generator.” Id. at 7.-8. Applicant respectfully disagrees with the rejection.

Claim 9 specifically calls for a fuel regulator system located off board the dual fuel
generator, with the fuel regulator system including a primary pressure regulator coupled to a
service valve of the pressurized fuel source and a secondary pressure regulator coupled to the
primary pressure regulator. Thus, according to claim 9, each of the primary pressure regulator
and the secondary pressure regulator is located off board the dual fuel generator. Sugimoto —
alone or in combination with Pursifull — fails to teach a fuel regulator system where both a
primary pressure regulator and secondary pressure regulator are located off board the dual fuel
generator. That is, while pressure reducing device 72 is included as part of external fuel system
Fb that is off-board generator 1, Sugimoro, §[0073], the fuel pressure regulator 62 referenced by
the Examiner is on-board generator 1 - as the fuel pressure regulator 62 is located between pipe
A2 and pipe A3 on generator 1.

In light of the above, Sugimoto — alone or in combination with Pursifull — fails to teach or
suggest a fuel regulator system located off board the dual fuel generator, with the fuel regulator
system including a primary pressure regulator coupled to a service valve of the pressurized fuel
source and a secondary pressure regulator coupled to the primary pressure regulator, i.c., each of

the primary pressure regulator and the secondary pressure regulator is located off board the dual
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fuel generator, as called for in claim 9. Claim 9 is therefore patentably distinct from that which is
disclosed in Sugimoto and Pursifull and Applicant respectfully requests withdrawal of the

rejection of claim 9 and the claims dependent therefrom.

Conclusion

Therefore, in light of at least the foregoing, Applicant respectfully believes that the
present application is in condition for allowance. As a result, Applicant respectfully requests
timely issuance of a Notice of Allowance for claims 1-26.

Applicant appreciates the Examiner’s consideration of these Amendments and Remarks
and cordially invites the Examiner to call the undersigned, should the Examiner consider any
matters unresolved.

Respectfully submitted,
/Kevin R. Rosin/

Kevin R. Rosin

Registration No. 55,584
Phone 262-268-8100 ext. 16
krr@zpspatents.com

Dated: May 15,2018
Attorney Docket No.: CET1090.019

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, WI 53074
262-268-8100
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General Authorization and Extension of Time

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 50-2623. Should no proper payment be enclosed herewith, as by credit card
authorization being in the wrong amount, unsigned, post-dated, otherwise improper or informal or
cven entirely missing, the Commissioner is authorized to charge the unpaid amount to Deposit
Account No. 50-2623. If any extensions of time are needed for timely acceptance of papers
submitted herewith, Applicant hereby petitions for such extensions under 37 C.FR. §1.136 and
authorizes payment of any such extensions fees to Deposit Account No. 50-2623. Please consider
this a general authorization to charge any fee that is due in this case, if not otherwise timely paid,

to Deposit Account No. 50-2623.

/Kevin R. Rosin/

Kevin R. Rosin

Registration No. 55,584
Phone 262-268-8100 ext. 16
krr@zpspatents.com

Dated: May 15,2018
Attorney Docket No.: CET1090.019

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, WI 53074
262-268-8100
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