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Butane Fueled Table Top Cooking Appliances 

Introduction: The U.S. Consumer Product Safety Commission (CPSC) established this 
project to evaluate the operational safety characteristics of typical portable butane fueled 
table top stoves. The project evaluated incident and injury data, and tested a sample of 
stoves. The results from the evaluation and testing were used to develop 
recommendations to revise U.S. voluntary standards. 

Product Description: The product is a portable single burner butane cooking appliance. 
The stoves are typically used in restaurants for buffets, aboard boats, and for cooking 
demonstrations. Figure 1 shows a new stove with the fuel compartment door open and a 
fuel canister in place. Their typical size is 13xl 1½x3 ½ inches (330x290x90 mm). A 
combined grate and drip pan surrounds the burner and supports the cookware. There is a 
fuel compartment with a lid to the right of the burner. The fuel is contained in an 8 oz 
(227 gm) aerosol canister that is regulated by the Department of Transportation. The fuel 
canister's nozzle fits into the regulator, is sealed with an O-ring, and held in place either 
mechanically or magnetically. The control knob is on the right front of the stove, 
directly in front of the regulator. A locking lever to the left of the knob inserts the fuel 
can into the regulator. There is an over-pressure protection device on the regulator. The 
gas flows from the regulator through a primary nozzle integral with the burner. A piezo­
electric spark at the burner ports is used to ignite the butane/air mixture. Turning the 
control valve fully on activates this spark. Older stove designs are stored with the 
combined grate and drip pan upside down. These stoves have an interlock to prevent the 
fuel can from being locked into the regulator if the combined grate and drip pan is in the 
storage position. Newer stove designs store the combined grate and drip pan right side up. 



The Korean Gas Safety Corporation provided "Comparison of Korean and Japanese 
Standards on Portable Cookers attached to Liquefied Petroleum Gas Cylinder" and 
"Comparison of Korean and Japanese Standards on Gas Cylinders for Portable Gas 
Cookers". See the attached April 11, 2001 facsimile transmission from the Korean Gas 
Safety Corporation. The CPSC staff was unable to get copies of the Korean and Japanese 
standards from our normal sources, and these comparisons are the only available 
information on these standards in English. 

Laboratory Testing, (Tab D): The laboratory test plan was developed to evaluate the 
mechanisms of overheating identified in the injury and incident data. Testing was 
performed in three stages: fuel canister, over-pressure protection, and operating tests in 
three conditions. First, all fuel canisters were tested in a 131 °F hot water bath in 
accordance with Department of Transportation requirements specified in 49 CFR 
173.306(a)(3)(v). Can failure would be obvious and leaks would show as bubbles. This 
was followed by testing the over-pressure protection feature with compressed air through 
a modified fuel canister on one stove of each of the four models tested. Pressure was read 
directly from the attached pressure gauge. The individual stoves used to test the over­
pressure protection were not used in the operating tests. Operating tests were conducted 
on four stove models in three conditions described below. Temperatures were recorded 
from six points during each test. First the staff conducted a normal use test where the 
stove was operated with a large frying pan to provide a baseline for further testing. The 
next test replaced the frying pan with a large griddle that extended over the fuel 
compartment. Finally, the frying pan was used with the combined grate and drip pan 
inverted. (With the two stoves that store the pan support inverted, the pan support rested 
on the interlock, so the stove could operate.) This last test was done with all four stoves. 

All the fuel canisters passed the hot water bath test without any leaks. It was possible to 
hear the butane boiling inside the canister, as the canister was immersed in the hot water. 
The pressure to activate the over-pressure protection for the four stoves ranged from 65 
psig to 79 psig (0.45 Mpa to 0.54 MPa). This is consistent with requirements in both the 
Korean standard (0.49 MPa to 0.686 MPa (71.1 psig to 98.6 psig)) and the Japanese 
standard (0.4 MPa to 0.6 MPa (58 psig to 87 psig )). 

There were no gas fires in the fuel compartment during the testing. The fuel canisters 
were cooled internally during use by the butane changing phase, and they were generally 
cooler than the ambient temperature. The regulator temperature was the most 
representative measure of stove performance recorded, because the over-pressure 
protection device is part of the regulator. Maximum regulator temperatures during the 
normal tests ranged from 34°C to 71 °C (88°F to 160°F). With the griddle extending 
over the fuel compartment, regulator temperatures ranged from 75°C to 118°C (162°F to 
244°F), and with the grate inverted from 74°C to 109°C (165°F to 228°F). In all three 
test series, the highest temperatures came from a model having a plate under the fuel 
canister to provide better low temperature performance. The over-pressure protection did 
not activate during the normal tests of the four stove models. It activated in three of the 
griddle tests, and all but two of the inverted grate tests. One inverted grate test, involving 
one sample of one model, was terminated because wiring for the igniter caught fire under 
the grate. 



Injury Data and Hazard Patterns, (Tab A): The attached memo from the Division of 
Hazard Analysis, describes the injury and incident data from the CPSC databases from 
January 1, 1995 through August 21, 2001. There were 14 incidents with 24 injuries. 
There were four instances of the stoves being used with the drip pan inverted, and four 
where two stoves were used side by side. Twelve incidents with 21 injuries were 
associated with fires. Two incidents with three injures were associated with sudden 
pressure release where fire was not reported The injuries were due to hot food and 
broken dishes. 

All of the 14 noted investigations describe failures within the fuel compartment. In all 
but three the fuel can's rim vent release activated. This can feature is required by the 
Department of Transportation (DOT) to make shipment safer and preclude can 
explosions. This indicated excessive heat in the fuel compartment. 

Initial review of the 14 investigation indicated that there were two probable mechanisms 
of over heating in the investigations. One mechanism was using large pans that extended 
over the fuel compartment. This could restrict airflow and thus heat up the fuel canister. 
The second was using the stove with the combined grate and drip pan inverted. The older 
design stoves are packaged and shipped with the grate and drip pans stored inverted over 
the burner to reduce the overall height. Most stoves with this design have a warning on 
the grate that is visible in the stored position that it must be turned over before use. 
However, explicit statements in the IDis, burn patterns on cookware, and explicit 
statements in attached reports about people not having the product's instructions and not 
having been told how to use the product strongly indicated that an inverted grate may 
have been central to some ofthe incidents. 

Market Information, (Tab B): The Directorate for Economic Analysis reported that 
most stoves are imported from Korea, and the remainder from Japan. They identified six 
firms importing 19 models. Imports from Korea averaged 50,000 a year for the four year 
period 1995-98. There was an over seven fold increase in 1999 to over 365,000. Some 
stoves were marketed as emergency equipment in the event of year 2000 infrastructure 
failures. Sales in 2000, the most recent available year, remained high, over 260,000 
units. Retail prices at the time of the report ranged from less than $40 to over $100. 
These stoves are currently available in Gaithersburg, MD for about $25. 

Recalls and Product Safety Assessments: There has been one recall. This was due to a 
manufacturing defect that prevented the over-pressure protection device on the regulator 
from working. 

Voluntary Standards, (Tab C): Underwriter's Laboratories, Subject 1291 "Outline of 
Investigation for Commercial Butane-Fueled Portable Cook Stoves", and ANSI, Z21.72, 
"Portable Type Gas Camp Stoves" appear to be the most relevant standards published in 
the United States. UL Subject 1291 is primarily concerned with heat radiating from the 
stove and carbon monoxide. The scope includes outdoor and restaurant use. ANSI 
Z2 l .72 was developed for stoves using other gases and recently was amended to include 
butane stoves. The scope is limited to outdoor use. The American Boat & Yacht Council 
(ABYC), Standard A-30, "Cooking Appliances with Integral LPG Cylinders" adds 
requirements for LPG cooking appliances used aboard boats. 



Conclusions and Recommendations: Based on testing and reviews of the standards and 
incidents reported to CPSC, the CPSC staff has three areas of concern with Butane 
Fueled Table Top Cooking Appliances: (a) The U.S. Voluntary Standards do not require 
over-pressure protection. (b) Consumers use the stoves configured as they come out of 
the box, even if the grate is inverted. ( c) The standards specify only outdoor and 
commercial use in the scope. 

Accordingly, staff has developed the following voluntary standards recommendations: 

(a) The standards should incorporate performance criteria for over-pressure 
protection similar to those in the Korean and Japanese standards. 

(b) The standards should incorporate a requirement that the stoves be useable as they 
come out of the box. Alternatively, the standards could require an interlock that 
ensures the combined grate and drip pan is in the correct position before the fuel 
will flow. 

(c) The scope of the standards needs to be expanded to include uses beyond 
commercial and outdoor use .. 

Attachments: 
A: Injury Data and Hazard Patterns 
B: Market Information 
C: Review of Voluntary Standards 
D: Laboratory Testing Data 
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UNITED STATES 
CONSUMER PRODUCT SAFETY COMMISSION 
WASHINGTON, DC 20207 

Memorandum 

Date: January 10, 2002 

TO William L. Rowe 
Project Manager, Table Top Cooking Appliances 
Division of Mechanical Engineering, Directorate for Laboratory Sciences 

TIIROUGH: Susan W. Ahmed, Ph.D. 
Associate Executive Director 
Directorate for Epidemiology 

Russell H. Roegner, PhD. 
Division Director, Division of Hazard Analysis 
Directorate for Epidemiology 

FROM Jean Mah 
Division of Hazard Analysis, Directorate for Epidemiology 

SUBJECT : Hazard Sketch for Butane Table Top Cooking Appliances 

This memorandum summarizes incident data contained in the CPSC databases 
since 1995 that involve butane table top cooking appliances and hazards from fire and 
sudden pressure release. The Table Top Cooking Appliances project was concerned with 
a particular design, which utilizes a disposable 8 oz. butane canister that fits horizontally 
into a compartment at one side of the burner and plugs directly into the controls. 
Incidents that were investigated by CPSC staff and confirmed to involve this specific 
design are described and analyzed in greater detail. 

Incidents documented in this hazard sketch were compiled from the following 
CPSC databases: 

■ Injury or Potential Injury Incident (IPII) File 
■ Death Certificate (DCRT) File 
■ National Electronic Injury Surveillance System (NEISS) 
■ In-Depth Investigation (INDP) File 

See Appendix for the codes and keywords used in the database searches. 

Incident Data 

As stated above, the Butane Table Top Cooking Appliances project was interested 
in a particular product design. However, other designs of butane cooking appliances 
exist, including a design that uses a one pound butane cylinder. In that design the 
cylinder remains upright, and the burner attaches to the top of the cylinder. In reviewing 
all the incident data related to butane cooking appliances, CPSC staff was not 

CPSC Hotline: 1-800-638-CPSC(2772) Web Site: http://www.cpsc.gov*CPSC's 

http://www.cpsc.gov


always able to determine from the product description and hazard scenario provided 
whether the table top design of interest was involved. Therefore, the incident data 
associated with the product design of interest are presented separately from the incident 
data associated with butane cooking appliances where the design could not be 
determined. 

INDP IPII NEISS DCRT Totals 
Des est 14 0 0 0 14 
Des ecified 0 5 6 1 12 

Totals 14 5 6 1 26 
Note: Results reflect databases as of Sept. 200 I . 
Note: Incidents reported in more than one data base are included only once. 

INDP IPII NEISS DCRT Totals 

ecitied 
24 0 0 0 24 
0 2 6 1 9 

Totals 24 2 6 1 33 
Note: Results reflect databases as of Sept. 2001. 
Note: Incidents reported in more than one data base are included only once. 

One report of a death was found in the DCRT file. 

The incident data relating to butane cooking appliances included both non­
occupational and occupational scenarios. In some cases, employees operated the 
appliances, but customers who were waiting to be served were injured as a result of the 
incident. From analysis of the in-depth investigations (IDis) that were performed for 
both types of incidents, no substantial differences were detected in the product designs or 
hazard scenarios based on whether a professional or consumer purchased and operated 
the appliances. 

Butane Table Top Stoves 

The following section discusses only those incidents that were followed up by 
ID Is and confirmed to involve the product design of interest to the project. Products 
having this design will be referred to as ''table top stoves" for the remainder of the 
memorandum. Fourteen incidents since 1995 were investigated and found to involve 
table top stoves. Table top stoves mainly consist of a fuel compartment for an 8-oz. 
butane canister, a control panel, burner, and a grate for supporting cookware. The butane 
canister must be aligned correctly with the stove's gas regulator and securely connected 
to avoid fuel leakage. An odorant is added to butane fuel to facilitate the detection of 
leaks, which are sometimes also identified by a hissing noise originating from the top of 
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the canister. The controls include a canister-locking lever and an ignition control knob. 
The user must install the butane canister and set the locking lever before the ignition 
control will produce a flame in the burner area. 

Virtually every table top stove investigated was found to include a safety feature 
that inhibited the butane canister from locking into place unless the ignition control knob 
was in the "off" position. Once the butane canister was properly installed, if an over­
pressurization of butane was sensed, a mechanism would extinguish the burner flame and 
disengage the fuel canister, ceasing the flow of gas. 

Another aspect of the table top stove is a removable grate with raised supports and 
an integral drip pan. Since the supports protrude from the stove surface, the drip pan can 
be inverted for more compact packaging and shipping. Again, most of the 14 
investigated stoves were shipped with the drip pan inverted. In one IDI it was unknown 
whether the stove was shipped with the drip pan inverted. 1 Although most of the table 
top stoves that came with inverted drip pans included a safety feature that would not 
allow the butane canister to lock into place if the drip pan were inverted, this feature 
could not be documented for all of them. 

Table 3 presents the butane table top stove investigations by the documented 
hazard. The two types of hazards associated with the incidents were fires and sudden 
pressure release. Twenty-four injuries and no deaths were documented in the 14 IDis. 

Sudden Pressure Release Without Fire/Flame 
12 
2 

Totals 14 24 
Note: Results reflect databases as of Sept. 2001. 

The table top stoves in the investigations were purchased from retail outlets, such 
as grocery stores, department stores, and marine supply stores, as well as from wholesale 
restaurant suppliers. One product was obtained from a store that rented party equipment. 
Over half of the incidents involved stoves that were less than one year-old. 

Seven table top stove incidents occurred indoors in restaurants, residences, or 
cabins of boats. Four incidents occurred outdoors under party tents, on a back porch, or 
on the deck of a boat. In another boat incident, it was unknown whether the stove was 
operated indoors or outdoors, two incidents occurred in unknown settings. 

The scenarios found in the IDis ci,m generally be described as follows: The user 
installed the butane canister and ignited the burner, and the stove had been in use for at 

1 010124HEP9006 
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least five minutes. At some point during the cooking process, the user noticed an 
explosion, followed by flames shooting out of the stove, usually in an upward direction 
and as high as six feet. Less typically, an explosion occurred without the user seeing any 
flames. 

The longest time a table top stove was in use just prior to fire or an explosion was 
one hour and a half. In that incident, one butane canister was used, exhausted, and 
replaced with a second canister. The user experienced difficulty in locking the canister 
into place, but eventually ignited the stove. Five minutes after the new canister had been 
loaded and in use, an explosion and fire occurred. 2 Another incident involved a stove 
that had operated for one hour,3 and the remaining incidents occurred after half an hour or 
less of use. Information regarding whether users heard or smelled gas escaping prior to 
the incidents was unavailable in all but three IOis. In two of the incidents, users said they 
did not hear or smell gas escaping,4 while in one incident the users thought they smelled 
gas.s 

Of the 21 victims injured due to fire scenarios, 12 were female and 9 were male, 
including a 7 year-old boy. Common injuries were bums to the face, neck, shoulders, 
hands, and legs. Often the user of the stove was standing over the stove when the 
incident occurred and flames shot upward. Victims who suffered 1st and 2nd defee bums 
were usually treated at hospitals and released, while one victim who suffered 3r degree 
bums was hospitalized. Another hospitalized victim received bums to over 20 percent of 

7his body.6 One victim underwent re-constructive plastic surgery . As the result ofa 
single incident, one victim received a skin graft and the other was referred to a bum and 
plastic surgery center for follow-up treatment. 8 A few victims received minor bums or 
other injuries as a result of the fire incidents but did not seek treatment. 

In the two sudden pressure release (without flames) incidents, injuries were 
caused by hot food and broken dishes being projected into the surrounding area, and were 
less severe than the fire-related injuries. In one IOI, a female received heat blisters to her 
face from the sauce being heated on the stove, while in the second IOI, a male received 
deep lacerations to his arm from flying debris. His wife received minor bruises but was 
not treated. 

2 980302CMC8127 
3 001030CNE5836 
4 001030CNE5836, 991018CWE6002 
5 001213CNE5961 
6 000919HCC2841 
7 990810CCN0294 
8 991221HEP9005 
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Selected characteristics of the 14 investigations are presented in Table 4 below. 

In three incidents, users initially had trouble installing the butane canisters and 
setting the locking levers on the stoves. 9 In two of these incidents, it was later found that 
the stoves were operating with the drip pans inverted. 10 Inverted drip pans were also 
involved in two additional incidents. 11 A user in one such incident commented that since 
the stove was shipped with the drip pan inverted, he assumed that this was also the proper 
position for cooking. He stated that he had set-up the drip pan in both the upright and 
inverted positions and decided that the inverted position was more stable. Another user 
had apparently operated the stove on a previous occasion with the drip pan inverted 
without incident. During this previous use, the stove operated for a half an hour, and the 
user noted that he had to let the butane canister cool off for a considerable amount of time 
before he could remove it from the stove. 

There were four IDis in which two or more stoves were operated side-by-side 
during the incident. 12 Some instruction manuals for the stoves recommend against this 
practice as it increases the amount of heat exposure to the butane canister. However, one 
manufacturer advertised a doublewide rack, to be used as a single cooking surface, 
facilitating the use of two stoves side-by-side. 13 

Table top stoves were used to cook omelets, fry meats, saute vegetables, boil 
water for pasta and wieners, heat soups and sauces, and make coffee. The types of 
cookware used with the stoves included metal frying pans and woks, metal pots, ceramic 
bowls, and coffeepots. Although exact measurements of the cookware were unavailable 
in most IDis, cookware as wide as 12 inches in diameter was recorded. Although oil was 
likely used in preparing food in several of the IDls, there were two IDis where grease 
may have been a more prominent factor. One user was cooking pork and sausage in a 
frying pan when flames engulfed him, causing extensive bums to over 20 percent of his 

9 980302CMC8127, 001030CNE5836, 000215CCC3161 
10 000215CCC3161, 001030CNE5836 
n 000915CNE5757, 990108CCC0205 
12 99081 0CCN0294, 001030CNE5836, 980302CMC8127, 990806CNE5248 
13 990108CCC0205 
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body. 14 Another user apparently cooked meat directly on the burner grate in addition to 
cooking vegetables in a pot on the burner. 15 

Other circumstances recorded in the IDis may have affected how the users 
operated the stove. One consumer claimed that no separate set of instructions was 
included with the product package and found the instructive labeling on the product itself 
confusing. 16 Two ID Is involved households where it was noted that familiarity with 
English was poor, which may have interfered with proper usage of the product. 17 

Butane Cooking Appliances With Unspecified Product Design 

The only reported death involved a fire in a butane cooking appliance of 
unspecified design. The victim was an 84 year-old male, whose clothes reportedly 
caught fire from the stove, resulting in 3rd degree bums to 34 percent of his body. 

Injuries consisted of 1st
, 2nd and 3rd degree bums to body parts including the face, 

neck, shoulders, arms, wrists, hands, and legs. Five injuries were the result of incidents 
where flames were unexpectedly emitted from butane containers being used with cooking 
appliances. One of the five injured in these scenarios was a 4 year-old male who suffered 
bums to his chest and arms and was subsequently airlifted to a hospital specializing in 
bum treatment. Three other victims were burned in scenarios where they attempted to 
connect butane fuel to a cooking appliance. Two of these victims were burned when 
butane leaked onto one victim's clothing as she tried to replace the old fuel container 
with a new one. A nearby candle ignited the escaping gas and the fuel on her clothing, 
resulting in 2nd degree bums to 12 percent of her body. The victim's daughter also 
received bums that required treatment at an emergency room. 

Four butane cooking appliance incidents did not result in any injuries. Two 
incidents were fires that occurred while the appliances were in use. A third fire occurred 
while the victim tried to connect butane fuel to the appliance. The fourth incident 
involved a complaint from a consumer that a potential fire hazard existed because the 
butane cooking appliance did not have a regulator. 

14 000919HCC2841 
15 010124HEP9006 
16 000215CCC3161 
17 001213CNE5961, 010124HEP9006 
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APPENDIX 

The queries below were submitted through the EPIR application. Query results were 
manually reviewed to include fire/flame and sudden pressure release hazards and to 
exclude out-of-scope cases and duplicates. 

In-Depth Investigation (INDP) File 

Date of Queries: 9/21/01 

Incident dates: 1/1/95 - 8/21/01 
(time between assignment and completion ofIDI is usually 4-6 weeks) 
Product Codes: 131, 3233, 3248-3249 
Narrative contains: TABLE, BUTANE, or TOP 

Incident dates: 1/1/95 - 8/21/01 
Product Codes: 131, 3233, 3248-3249 
Narrative contains: PORT or GAS 

Incident dates: 1/1/95 - 8/21/01 
Product Codes: 204,221,224 

Incident dates: 1/1/95 - 8/21/01 
Product Codes: 250,257,273 
Narrative contains: PORT, BUTANE, or GAS 

Incident dates: 1/1/95 - 8/21/01 
Product Codes: 260 
Narrative contains: PORT or BUTANE 

Incident dates: 1/1/95 - 8/21/01 
Product Codes: 981 
Narrative contains: GRILL, RANGE, or BURNER 

Incident dates: 1/1/95 - 8/21/01 
Product Codes: 981 
Narrative contains: STOVE 

INDP reports used in hazard sketch: 980302CMC8127, 990108CCC0205, 
990806CNE5248,990806CNE5250,990810CCN0294.9908JOCCN0295, 
991018CWE6002, 99122JHEP9005, 000215CCC3161, 000915CNE5757, 
000919HCC2841, 001030CNE5836,001213CNE5961, 010124HEP9006 
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Injury or Potential Injury Incident (IPII) File 

Date of queries: 9/21/01 

Incident entered on or prior to: 9/20/01 
Incident dates: 1/1/95 - 9/20/01 
Product codes: 131, 3233, 3248-3249 
Narrative contains: TABLE, BUTANE, or TOP 

Incident entered on or prior to: 9/20/01 
Incident dates: 1/1/95 - 9/20/01 
Product codes: 131, 3233, 3248-3249 
Narrative contains: PORTor GAS 

Incident entered on or prior to: 9/20/01 
Incident dates: 1/1/95 - 9/20/01 
Productcodes:204,221,224 
Narrative contains: BUTANE or GAS 

Incident entered on or prior to: 9/20/01 
Incident dates: 1/1/95 - 9/20/01 
Productcodes:250,257,273 
Narrative contains: BUTANE, GAS, or PORT 

Incident entered on or prior to: 9/20/01 
lp.cident dates: 1/1/95 - 9/20/01 
Productcodes:260 
Narrative contains: BUTANE or PORT 

Incident entered on or prior to: 9/20/01 
Incident dates: 1/1/95 - 9/20/01 
Productcodes:981 
Narrative contains: GRILL, RANGE, or BURNER 

Incident entered on or prior to: 9/20/01 
Incident dates: 1/1/95 - 9/20/01 
Productcodes:981 
Narrative contains: STOVE 

IPII reports used in hazard sketch: F9590034A, F9610163A, F9680019B, H9810195A, 
H9980194A 
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Death Certificates {DCRT) File 

Date of queries: 9/21/01 

Date of death: 1/1/95 - 9/20/01 
Deaths entered on or prior to: 9/20/01 
Product codes: 131,3233,3248-3249 
Narrative contains: BUTANE 

Date of death: 1/1/95 - 9/20/01 
Deaths entered on or prior to: 9/20/01 
Productcodes:204,221,224 
Narrative contains: BUTANE 

Date of death: 1/1/95 - 9/20/01 
Deaths entered on or prior to: 9/20/01 
Product codes: 250, 257, 273 
Narrative contains: BUTANE 

Date of death: 1/1/95 - 9/20/01 
Deaths entered on or prior to: 9/20/01 
Product codes: 260, 981 
Narrative contains: BUTANE 

DCRT report used in hazard sketch: 9520008954 
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National Electronic Injury Surveillance System <NEISS) 

Date of queries: 9/24/01 

Treatment dates: 1/1/95 - 9/23/01 
Product codes: 131,3233,3248-3249 
Narrative contains: BUTANE 

Treatment dates: 1/1/95 - 9/23/01 
Productcodes:204,221,224 
Narrative contains: BUTANE 

Treatment dates: 1/1/95 - 9/23/01 
Productcodes:250,257,273 
Narrative contains: BUTANE 

Treatment dates: 1/1/95 - 9/23/01 
Product codes: 260, 981 
Narrative contains: BUTANE 

NEISS reports (NEK) used in hazard sketch: 960118497, 970222724, 970613532, 
990813906,990900522,00738518 
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UNITED STATES 
CONSUMER PRODUCT SAFETY COMMISSION 
WASHINGTON, DC 20207 

Memorandum 

Date: August 7, 2003 

TO William Rowe 
Directorate for Laboratory Sciences 

THROUGH: Gregory Rodgers 0-,$ ~ 
Acting Associate Executive Director 
Directorate for Economic Analysis 

FROM Robert Franklin I\~ 
Economist 
Directorate for Economic Analysis 

SUBJECT : Portable Butane Stoves 

You requested some information on the market for portable butane stoves and the 
different models available. This memorandum provides a description of the product and some 
information on the number of portable butane stoves imported in the US annually. This 
memorandum is substantially the same as the one dated December 28, 2001, except that 
information intended for official use only has been deleted. 

Portable butane stoves are generally single-burner stoves that are fueled by disposable 8-
ounce canisters of butane that are inserted into a compartment in the stove. Depending on the 
actual heat setting, a stove may operate for 1 to 5 hours on a single canister. Most portable 
butane stoves come with a hard plastic carrying case. 

Portable butane stoves are often used in commercial food service operations for activities 
such as cooking food at the diners' tables and by caterers for preparing food on their clients' 
premises. Households may use portable butane stoves for activities such as cooking while 
camping, picnicking, and boating. Portable butane stoves may also be used as a backup cooking 
appliance in case of power failures. There is no readily available information regarding the 
proportions of butane stoves used in commercial applications or in household applications. 

Most portable butane stoves appear to be imported from Korea. 1 Portable butane stoves 
are classified under the Harmonized Tariff Schedule (HTS) code 7321.11.1030 (portable cooking 
appliances and plate warmers for gas fuel or for both gas and other fuels). Imports from Korea 
for this code are given in the Table below. The data below represent the upper level for imports 
of portable butane stoves since the HTS code includes other types of portable stoves, such as 

1 One manufacturer is a large and diversified Japan-based manufacturer. I have not been able to determine where its 
stoves are actually manufactured. 



backpacking and camping stoves. The data show a significant increase in imports for 1999 and 
after. 

Imports of Portable Butane Stoves (from Korea) . 

Year Quaotity 
Total 

Customs 
Value 

Average 
Customs 

Value 
1995 41,036 $ 492,129 $11.99 
1996 61,336 $ 65,6930 $10.71 
1997 36,544 $ 41,7486 $11.42 
1998 64,552 $ 45,5595 $ 7.06 
1999 365,857 $2,800,975 $ 7.66 
2000 260 I 5.10 $2,385,474 $ 9.16 

Source: U.S. International Trade Comnnssion 

Retail prices for portable butane stoves range from less than $40 to more than $100, 
depending upon the model and supplier. Wholesale prices depend upon the quantity ordered by 
the dealer, but are around $18 per unit for quantities of 100 or more. 2 The 8-ounce butane fuel 
canisters retail for about $3.00 per can. 

There are several substitutes for these portable stoves. One substitute is a portable butane 
stove that, instead of inserting butane cartridge in the stove, is fueled by adding butane to a 
reservoir using the same type of cartridge used for refilling butane cigarette lighters. These 
stoves are can retail for less than $20 to more than $50. They are usually smaller and lighter in 
weight and are designed for uses such as backpacking. There are several types of stoves that are 
similar to the butane stoves in that they are single or double burner stoves designed for 
countertop use, but that use propane or electricity instead of butane canisters. 

At least two manufacturers are members of the North American Association ofFood 
Equipment Manufacturers. This is a trade association that caters to the restaurant and 
institutional food service industry. 

2 Based on data from one wholesaler. 
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UNITED STATES 
CONSUMER PRODUCT SAFETY COMMISSION 

WASHINGTON, DC 20207 

Memorandum 

Date: December 26, 2001 

TO Andrew G. Stadnik, Associate Executive Director, Directorate for Laboratory 
Sciences 

THROUGH: James Hyatt, P. E. Director Mechanical Engineering Division 

FROM William Rowe, Mechanical Engineering Division 

SUBJECT Voluntary Standards for Butane Fueled Table Top Cooking Appliances 

Underwriter's Laboratories (UL) Subject 2191 "Outline oflnvestigation for Commercial 
Butane-Fueled Portable Cook Stoves", and American National Standards Institute (ANSI) 
Z21.72 "Portable Type Gas Camp Stoves" are the most nearly applicable voluntary 
standards for these stoves published in the United States. The American Boat & Yacht 
Council (ABYC) "Standard A-30, Cooking Appliances with Integral LPG Cylinders" adds 
requirements for outdoor LPG cooking appliances if they are use aboard boats. 

The scope of UL Subject 2191 states the stoves are intended solely for use outdoors as 
camping equipment or for use indoors in commercial restaurants where food is prepared at 
individual tables. UL 2191 does not require a overpressure relief valve or related safety 
shutoff device. The safety provisions are primarily concerned with minimizing carbon 
monoxide emissions and the potential for fire due to heat radiating from the stove. 

ANSI Z2 l. 72 was developed for stoves using other gases and recently was amended to 
include butane stoves. This standard is for outdoor use only. There are no requirements for 
safety shutoff devices or interlocks to prevent the stoves from being used with the grate 
inverted. 

ABYC A-30 is being revised. The 1993 edition summarizes parts of the UL and ANSI 
standards and includes provisions applicable to boats, but it does not add safety features to 
the stoves beyond the UL or ANSI requirements. ABYC A-30 references UL and ANSI as 
organizations, but does not cite UL Subject 1291 or ANSI Z21.72. 

The CPSC data show the stoves are sold by retailers and purchased by consumers for use 
in homes and boats. These uses are not covered by UL or ANSI. UL, ANSI, and ABYC 
do not currently have performance criteria for the over pressure protection, require the 
stoves be useable as they come out of the box, or reflect marketing practices and consumer 
use. 

CPSC Hotline: 1-800-638-CPSC(2772) Web Site: http://www.cpsc.gov *CPSC's 

http://www.cpsc.gov


The Korean Gas Safety Corporation provided a comparison of the Korean and Japanese 
standards for these stoves. See facsimile transmission dated April 11, 2001, attached. 
CPSC was unable to obtain copies of the Korean and Japanese standards from our normal 
sources, and this comparison, provided by the Korean Gas Safety Corporation, is the only 
available information on these standards. 

Attachment 
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IIGfJ Korea Gas Safety Corporation 

332'.l D•eya-Doac, SlhellJII~, G):eongi-PrO'tllnee,,42_!1-'!12REPUBLIC OF KOREA 
TEL, 82 31 3101160, FAX, 82 31312 m,, E-mail, lldjaac@kll.or.kr 

TO :.Mr, William Rowe 
Mecbaulcal Bngu,,eer, DirectoJ:ayefor Laboratory Science 
US. Comumer Product Safety. Commilsio11 
10001 Damestown Road, Gaithenburi, MD 20878 
USA 
FAX: 1 301 413 4107 TEL: 1 301 413 0173 E-mail:WRowe@cpsc.il)V -

9' 09FROM : lll-Bom LEE • • • 

DATE ·: AJ)rll 11, 2001 
SUBJECT : Shmdmb for Portallle Butane Stove and Fuel Ctalmn . . . 

Dear Mr. Rowe, 

Regarding your request, I am sendiD(ja °"VY of, the Bng1lsh eomparlsou of the Kore1111 
and 1apantscSUmdards.~. as you well indicated In your mail, I llDI afiaid 1hlltthe 
compalisOJ11able may lead you to misullderslandl due to inaoomate1rinslalion . in spito of 
good intealioll..111thla context, I highly MCOIDlllClld ·Eq:li,ih vei;siou.'j1ltt foryou to Osei:1111! 
pei:sona1reference. • • 

Our standuds fur portable butane stovo co. much similarto Japanese standardsi.e. .JIS S 
2147 and JIS S 2148. I tbiDkyou can contact tbo J~ coumerpart and may get the 
Japanese standards in Bnglish. 

As the work filo of tho compariSon 1Bble is completed using Korean word proccllSOl, 

am sendinilthem.by fax sepmteiy, \ 

Sblcorely. yours. • 

Qi-~ 
In-Bom LEE 
Manager 
lntema1iona1Relalions Department 
Korea oasSafety Cmporation 

I 

mailto:WRowe@cpsc.il)V
mailto:lldjaac@kll.or.kr
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(AITACHMBN'I) 

Comparison of Koreu and Japanese Standards 
on Portable Cookers attached to Liquefied Petroleum Gas Cylinder 

-----~~:::~·;-: :. ~ ~:·· ;~~~~~~~~~P:¥-~pjj;j:~~-~~~- ~~: F~:;~~ ~~~~m~F~:t;~H~~:h~~~~it;~M*~~! 
I. Porlinmance I) Ambient lesnpenitun, in 

.....,..,._rise _ _. 

: 2) Tompemlure 8JIPliedto 
tempcratw,,rise lost 

2.84rudureand 
Dimonsioos 

3) Cylinder pressure 

4)WolkingPf"'IIUl"Of 
, pressure sensatlve safil4y 

device 
I) idtingfovonuming lost 

I>Indicak, tho dift"orence(.II t) wltl, lost room I>Thc ~ of tho wt'toom shall i., 

3St. 
I>Not JMilable l>Sudiice temperalUrc>of the _gas-pu.,inspan 

of ps clloliag Yalve body other Ihm, lhe 
dllvicGplug : 8S t max. or not mon, 1han 
thtt tompem1unl. 

l>!hirface fanpelab1n, of tho cylinder uall bo I>Not nailable 
Jess than 40t "8cr man, than 1 hour ,_ of 
time ....., lgnitian with the pan of tho 
op,oing cl...- of 3:ZOmm on top of 1ho 
-lianoo. 

I>Not man, 1llan0.49 mPa(S'q/~ I>Loso lbao 0.4 mPa 

1>0,._. ill. lho 111np or·-o.49 mPaC%d> 1o 1>oi,era- in die nmgo of 8.4 111Pato 0.6 . 
0.68fi mPa(7tg/af) mh 

I>Tho applionce Jball not ovomm or move at 

1-lhen20""""""'-
l>Thc appliance shall DOI ovmtom or move It 

'-than !Odogi-. 

(115) 
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:_.. Seclo't. . . ·=:·:~'~!-'=:=:~:::::1ifil!~om~~~if.B:1s::!m!~,,;~~la: 
:) S-ro af oyliador 

junction put 
I>For lbe applianceof which tho slnJolul'o 

omllsgas in llflaoblng and dow:hing af a 
cylinder aftec cloomg lbe devb plug. tlie 
imcmal oapooi1y e,rdudiog lhe port uomlbe 

. dorice plug uolil lhe flame hole wi..... lbe 
emillmd pa stray shall ho lou Ihm I al. 

l>Not avaUblo 

l>Thoelnlclure shall no( filcilllB!mtho attachrneat II>~ a¥llilable • 
of ally ~ cylind«. 

I>In coonoating a cylinder to the applilru,c,,-tho 
cylinder .,,.,nootiop. guide, aad ban the 

1>n.. applianoe•n be equippedwith .. 
cylinder mall •ol be cqq,pod eas,'ly if not 

S1ruclDrewhich Jiu:ililataslbe junction of a • put Oil .the rigl,t positiOII. 
cylinder only whenthe - of lbe guide 
and Iha! of the grooveof a eyliadct fit 
logolher andabalJDOI l!l)ow pa lcobge. 

I>In <OllllllCliDga eymdor ID an ap;liaace, I>Tho lhe cylinder and ~ shall DOIbo 
spring aball not be, usedas poohing furco 111111comiectcdif tho oylind« is not mowdID 
tho .,... af diepusliingput-&boll -ho ,_,, tho aft diroclionof Ibo ayliader valve, and 

thoa - 1birds(2/3)of tho area of lhe lowor spring shall notbeusedas pushingfon:e ID 
dim of lbe cyllnder. • oonooctIbo cylirum: 1111d -- -" 

(2/5) 
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'" -Sec1or : •• ·'"':::_~~L-~~' ·:·:·:i~,1~i:\!=:Et[!\;"J ;i:)!~~~~:: 
3} ~ 1llst .., I>RmisbmooYBluoof olocbic ;.,.1 : more e!CClricinsulation : m=I 

olocttical]r part __ lhan_lMD than SOMDinsulal£d 

14}Use of Ibo apptience II>Tho applianceshall not have the - that II>Not anilablo 
~ 2 - slam' 

• Mel<riala II} Corrosion - i..t 11>Rating numbec : 6-9.8 II>Rating nmnboc : 9-9.8 

12}Matorial of main bouner jl>Thc thiclmeu md 1hopcnnilled limit of....., ll>Nc! •••ilaldo 
fur lllldl:d$ used in Ibo ma.inlnunorshall be. 

ltt aa:atdaoco with1hD ibllowing : 

(3/S) 
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4. Tooling 

Method 
I) rdliag/ovedurning lest l>Tilling-GYerlumi - lm,l ; loss than 20- l>Tlltlng-cmlluming- low,I ; leas than IO 

dog,mo 
2) Mi"""' prevonlioRlest for I>The appliance oball have suoh a slnlcluntthat I>The - pan must sand slable ... lbe juice 

juice receiwr.e&c.. Iboaylindermust not be COIIIKOCledOI lho gas 
pasuge most not '"' ~ if Iha"trivetis 
ni....1..,..;dedomt. 

_. placed upside down er of wbl<hlbe 
Imel is RIIIIOVed. 

3) Cylinds IDisuseprwealion- 1>Not ·a,am,10 1) ln 1ho1oit.1lu, cylinder with the J111!X1mum 
koglh of -- -1fiecl in lbe "Olmeosioos 

, af Cylindermd Cylinde, Valw(ns s 
2148)" sllall be used. 

~) Cll'ly out lbe alla<bingoprntion of a 
cy1lnderwhich is aot in place by fu1'>iog 
lSO N of poweron tho -.i pod· of lbe 
oylindersoUingl8YOtand dlOCk if the 
..,,,_,i<lll is pmsible. 

~) Allor carrying out the - ii.ms spooified 
In I). cliock If Ibo IUdigblmu of gas 

- lgnitioopormcDl8IWJO,operalion
pem1llll8IIOCof pn,sslllO ...... live saftily 
do¥• and lllacbiqldclaching of tho 
cylindorand •w.U- .., in accordance 
wi1bIbo ,:equimnootsunder otdino,y 
cooditioo_sof -. 
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. 

4) Loading test .,._ Tmot : apply a staru, loodof Jou tban 49.0 
N(Slqp'.,., fur S minobl& 

B. Appliaoce: apply a static load of leas Ihm 
49.0 • fur S mlmm:s. 

..._ T.riwt : apply a sfllic load of leas than 
SO.O N fur S mimllu. 

ID-Appliance : apply a a!allc load of less_ lhan 
SO.O N fur 5 iDimdu. 

S) Pr......, R8ialanco lest of -·- l>Apply lho pn,osureof 1.28 MPa(13kgfm) tbr 
..,. mimlb,. . 

!>Apply 1he pn,ssun> of 13MPa fur ..,. 
mimllo. 

---
,) Gas consumption test 

-•-4•-···~----

I>Cmy out lho test with lht>pan filled with 
-~ ,aJ,aJtUll).;,f. 1k depdi .of. . 
the pan. 

I>Not available. 

l>Oury out the test wid, tho panfilled willt 
....._ - ...tJdp L1Ud(l/'J)__gt:.Jbc..doplh.of I--·.··--·--
thcpoa. 

l>Walor qmmlil¥ mquirod ID lll08Sll11> the 
lhonbal elli.ciency -of appliaooeof which the 
gas ll08SlllllJIOlllis ..-..ding JOOg/h ; S.6 

"" 7) WO<ting pmtbrlnancoteat 

of"""''"""set1Blllive~ 
dffl:e 

I>Apply 1ho air P'""""" of 49 kPa(O.S kg/m') . 
persecoad. 

I>Apply the air .,,,,...,., of S kPa por seoond. 

~ 
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Comparison of Korean and Japanese Stand!lrds 
on Gas Cylinders for Portable Gas _Cookers 

I. P«1i>onanee I) Airtightness 

2) p_,. Dafumlation 
resisllooe 

Rupluro 

) a.. 
resislm,ce Pm:kings fur 

oymde< 
14) Ozone 

"'8immce -
srSIR,ngthor 11an spring: ~ 

i . 6) Repe,m,d•use 

7) Acoul80}' of fillod gu 
quantity with rmpeol to 

~ 
~ marked gaa quantity 

8) lniliol partial pn,,,B111Dof 
.I air 

9) Flow qllBlllity of val-
;;, 

12.Filled Gas J) Components

i 
Ri 
g 

l>No loabp . 
I>No loabp or def~ aftar 30 llllll- of 

lapooof limo wulor die Jll'l8IW'Iof 1.274 
MPafllq/a,') 

I>No rupbn iiom ..,,, palls of the cylindtr 
• Ill 1A74 MPa(J-/,,,'\ 

I>Ra!Bof m ... oba\lgt, less dJtn 20%, m 
brittlingor t0ftaiing or chqc imped_~ 

to -
l>Notll\'ailablt> 

1>800g or .....-, 2000 g o, Ulldcr 

I>Confirmto IbostandardsOD a1ttigblnoasand 
dn!lu!lhofmrin., 

I>Not anilable 

l>Nol nailable 

I>Not available 

I>MaximllDJfilling~ ..,.U be DDI moro 
1lian5 -... 35-C 

(1/S) 

t-'~~lit:f9itiptM<IT:~.~:~ijf~:!;;:::~;:·~-
I>No leabge . 

I>No loabp or defum!ation - 30 minutes 01 

lapooof limo under the .,.__ of 1.3 MPa 

I>No IUplule li'om any pall> of the cyllndor 
• lo 1.5 MPa 

I>Ila of lllllS ch- lea. than 20%, DO 

dolorlol)llioilor c:iw,p impedimennl in use 

I>No Cl1IOkunder ~e. densilyof SOpphm 

I>12 N or over, 20 N or and«(•- opeming 
load) 

l>No.~ ... . 
l>+l % 

-2 % 

l>Not mon, lhan25 ~ under 2St 

I>Moretball 8 t /minute of flaw rab, under the 
lat _..,,_ of. 0.2 MPa 

l>Cdf» : - than 9S wt%
l>Otber : lua than5 wt% 
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"~'". ;f:, .i•:•• :j:i:ii:t;!~l~::!:!;~~•~-Setll,r 
12)w~.,..,_·u.-' :::,"~-1~:~!'!-t£Y~~~rrJ1>Noi1m Ihm 220g 1111dno1 - 11rm 

• 2S~ Jll• qualllily} 
'3) Odor II>Tho pa filled in tho cylinder shall be II>The ps filled in the cyllnder shall be 

odomiroos oclorffilmus 
~- Dimensions I) - Tolal " I>UIS.0±0 84.2- IBS.8) mm 
: ! n~·cnaions aw.- d- 1>66.7±0.7('6.0-67.4) llll1l 

f 1!iopads of C8!Hlloll 
f ~.!/:, Oaler d.- l>68.3±0.4(67.9-~8.7) mm l>U -67.4 mm

! of .,_. pad I> port : 68.0-69.0) mm 
; of can 
i Outer dimnalor 11>4.l}f-O.OS mm 11>4.oi-O.QSmm 

ofsbmJ -!mm . -o mm' Leogtb of amn f1>6'.7+Ul(6.7-7.7) mm l1>7.2±1l5(6.7-7.7) mm __ 
.!>_Hoi&hlof•- : 5.S±O.S(S.0-6.0) mm 

Diam<,w of I>10.7±0.2(10.5-10.9) mm II>IO.S---10.8mm.•boa 
.. Innerd.­

of""""11iog 
l>24.6±0.3(24.3-24.9) mm . il>Not avallablo 

.cup 
Noo:h I>Not available .!>_10.3±0.3(10..,_-!Ml mm 

,2) Comp,,,..iogslrob 
cylinilor valve 

of I>More lbao 1.7 mm l>Mom lhlu 1.7 mm and leas than 4.0 nun 

:3) Initial ir\ioclion-
cylinder vain 

of I>Loss lhan 1.S ID.IP l>Molll than 0.2 mm and leas lhao 1.0 mm 

4. Malerial I) Cylinder body l>-!a BPOCifiodin KS D3506 or meml& 
ma1orialof conosiooJOBistaoooequal lo ot 

• IIIIDOrior lo Ibis 

I>Materio!aBPOCifiodin ns o 3303 or melallic 
..-lat of oottoROa~ equal 1D or 
1IUDClior10 1his 

j2) Siem I>Not available I>Mamiala &POCifiedIn ns H 3250 or metallic 
.-ia1 of corrosion~ u,.d heal 
resislanoe equal to or superior ID dds 

!J)Plldcings I>~ whid, have gJII rosislanoo I>Malmala whichhave gas,esistanco and -· Rlliata- • 

i 
(2/S)re 
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'S. ~ Methods .,I) Vibrationboll ' • l>Ya a oylindor-. lhc pacbged ooadilioo- l>FD<a oyliader under Ibo pad<lgod condition 
I ,. • tti>rimatlyoa Ibo 'bnlioa -• vilnlo , •horizon!IY vibJafeon Ibo vi!J,alion -• 

·llilwards.~ WI, ..t rig1itII liOO'. ~ dowaMdl, left.8lld right at600 
:vJ.~ and 5mm in llllal amplilude villlatima'minllleand5mm in kD!llll~=o r "f« 30 minales, and :e,aumne for 30 miomm. the • • .tho airlisfdnea and ....,_ 
-1 "'"11 have DO J~ _ and slqll haw DO -

[2) :Shock 1$ ·". I J>Busnirie'llic presalioo"'of~ or .' ll>Noi ,riailablo" 
I.• •. : ·.demucl lo ai,tigbq, ... atlor dropping tho filled •• ·-~ .- ' :-

1 
I • ,,.,u,..i;.,.ii helid,t·of 30 an to wooden'SUl&oo 

IJJ.Gas;~tmt 
-

:~J>.Calouloh,-di,, - ., ...... -.f nils ... amiinoI ___ _of chanae-of___......, it.. _.,. of~ or bri1!ffaa • , • eumine the Jft8'!IC8 cl cleterioratlonoc 
. 

l>Calculat,,--th•_,a!I,_ ____ and 
• ~ lo~ !'ll1lrta -8,111~ J!Oit,.of -iuation ~ IDuse af1o:,-the gas 

I ~ ..... Pati>ls ; : ''_ nsl8tm!(e_~ of <;ll!!!!!!er- -0n-
l 

ft) Ozon&............., IJost :11>Not ~~ of cn1Ck of e>yliadoravaihtblo ·il>Rumlno Ibo (ll'IIIOIIOC
'. '·.. : ,· _: Yab,,'_pocldqi,- 1IOllingdiem for 96 homs 

·, • •• • • .' • • lllllfersopplun.of ozone dcasllY and 40:l:2t: 
~ . . of.;._..__,..... . 

-.~ IS):~--test .. , ' l>Somplo'fiisi,oction :: Pmsurfu, iii,, cylioiler.al l>Salnp~ hisi,octioo: lmmeno the cylinder in •. f • ,-1 'i .! ·, niore Ihm 5 'q/ai fur JO socorids and : •. • waw.•at4t-sot: for JO m..- aad 
I. j J 

. "J'l'D!~ &:Iod9p : , ' • '""""Ip• for ps Joobaofrom wh part of Ibo: ·,' ! 
l>J;olal : ·lmmeme tho gas :liJJ6d • oylindlfc • 

: : .J .:~ . : . 
: 

• llyilndet in watw .t tho~ of:. :. l>Tolal'Impoclibn: Immerso Ibo BU fillod 
: . ~ . 46-sot· and-ino i>r gas leakage tiom oylinder m - at ss±2t: for 110-.t• 

I ·:,I 'I,' - part ·of Ibo oyllnder , • • ' • a· ...amine liir pa lealcaplium each part ol 
:.i ,l • . ' • . · : ' :- 1b ·cylinder 

!6J;P-. • ~ Ibo cylinder at 1.27 MPa(la::-. I>~ die cylloder at 1.3 MPa fix JO 
resls!anco '.q/at) f«JO socondalllCIoaamine :lilr Jtwge ......i. and axamlDt fut deformation of eaci, 
(!:st • or defimnatlallor ..it part of tho -\ of Ibo 6"'ler

1 . I>~ 1br ,up1un1 of eaoh part of Ibo , •~ I>&amine for IUJK1nof eoch pwl of the 
. ")'finder ailel-prosswmtion to IA74 MPa(U cylinderafter pn,sswatioa to l.S MPa 

'ml~ .• ,
'' t1JStrei,glhlost of.tho llom 11>~ tho loods oPPlied to lhe tip of<thoi 1heloocls oppliad lo 1ho lip of the I ll>Mca1111l'O 

:,priag • • idemwhenpushed 1niaimono than 1.0 mm ID - 'whenpmbod ftom l.S mm to Ibo 
' : dieoomprossiua$Ob of the cylinder valve compmsing aimb of tho cylindccvalvo 

re (315) 
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8) Repeatadservice -

;i;i~:Mi~~'w.-lli 
l>Cany outpusblng Ibo - to the COlllJll' 

almh of the cylinder nlve 100 limesat the 
- of Olll:c>per ecoad aod OlOll1linefor gu
loakui, andiinood, of - l:nrinl' 

t>CaayOllie tho _ lo the a,mpro,sh,glll:Sl
s1rob of eylindar valve 100 limmat Ibo 
..,, of once per secondand aumlno rorgas....._ .. 

9) Test Oll the gu 
<:<Jhlpo6ilion 

I>Tho 8llllysisof th• oomposilioll of lb• gas
. abaJI IN, conied oot b, 8CC01daoccwith Ibogu 
~yofKSM21rrT 

I>Tho ~is of tho oruapmilion of 1111,gas
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UNITED STATES 

CONSUMER PRODUCT SAFETY COMMISSION 

WASHINGTON, DC 20207 

Memorandum 

Date: December 1, 2001 

TO Andrew G. Stadnik, Associate Executive Director, Directorate for Laboratory 
Sciences 

THROUGH: James Hyatt, P .E., Director, Mechanical Engineering Division 

FROM William Rowe, Mechanical Engineering Division 

SUBJECT Results of Single Burner Butane Stove Testing 

Background: The goal of the Fiscal Year 2001 (FY0l) Table Top Cooking Appliances Project 
was to make recommendations for voluntary standards. A series of tests was conducted on 
typical butane fueled table top cooking appliances (hereafter referred to as stoves) with three 
objectives: (1), become familiar with the performance and operating characteristics of the 
stoves. (2), duplicate the operating conditions found in the CPSC investigations. (3), provide data 
for standards development. A test plan (Appendix A) was developed to address these objectives. 

Samples Tested: 
Figure 1 shows the four stoves, termed A, B, C, and D that were tested. Incidents involving A 
and Bare found in the CPSC data. For these two models, the manufacturer is the same, the 
mechanisms appear identical, and the only visible difference is the importer. The combined grate 
and drip pan is stored inverted over the burner when these stoves are shipped or stored, and this 
appeared to be a factor in some incidents. Stove C has a sheet metal fuel compartment lid that 
conforms to the top of the fuel canister. This lowers the integral grate, so the stove canister is 
stored with the grate right side up, as it will be used. Stoves A, B, and C were made in Korea. 
Stove D was made in Japan. Stove D is generally similar to C, with the addition of a metal plate 
to conduct heat to the fuel canister. This facilitates stove o eration in cool temperatures. 

Figure 1. Stoves Tested 

The Department of Transportation (DOT) regulates the disposable fuel canisters in 49 CFR 
178.33. Each canister contains 8-oz (227 g) of butane and attaches to the stove regulator through 

CPSCHotline: *CPSC's1-800-638-CPSC(2772) Web Site: http://W,wf.cpsc.gov 

http://W,wf.cpsc.gov


an O-ring seal. All fuel canisters are physically interchangeable, and were used in these tests 
without regard to brand. 

Testing and Results: 
The CPSC Laboratory developed the hot water bath tests and gas regulator over pressure 
protection tests based on DOT requirements. DOT does not specify how the hot water bath 
requirement is to be evaluated. The hot water bath and gas regulator over pressure protection 
tests were conducted before the simulated use tests to eliminate weak fuel canisters and stoves 
with possibly defective regulators. The individual stove tests were scheduled to minimize 
repeated instrumentation of the stoves and the associated set up errors. 

Hot Water Bath 
All fuel canisters were immersed in water at 131 ° (55°C) as specified by DOT, 49 CFR Part. 
173.306 (a)(3)(v). The canisters were placed in a capped perforated schedule 40 steel pipe. 
Figure 2 shows the equipment used and a fuel canister prior to testing. The tests were conducted 
outside for safety. Each canister was tested for 5 minutes. These tests were conducted to reduce 
the chance of a canister failing during stove operation, since each canister contains enough fuel 

3to produce over 160 ft3 (4.5 m ) of flammable fuel-air mixture. All canisters passed the hot 
water test without leaking. 

Figure 2. Hot Water Bath Test Equipment 

Gas Regulator Over Pressure Protection 
Each stove is equipped with an over pressure protection device integrated into the regulator. 
Figure 3 shows a regulator that was removed for study. The CPSC laboratory developed a test to 
evaluate the over pressure protection device. One stove of each model tested was connected to 
compressed air, and the pressure required to activate the over pressure protection was recorded. 
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Figure 4 shows stove D being tested. This test consisted of monitoring the trip pressure of the 
over pressure protection device as the pressure to the test canister was slowly increased. The test 
results are shown in Table I. Stoves used in these tests were not used in the operating tests. 

Figure 3. Regulator 

Figure 4. Pressure Test 
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Stove Average 
psig 

Average 
MPa 

A 78 0.537 
B 74 0.510 
C 79 0.545 
D 65 0.448 

Table I. Pressure (psig) to Activate Over Pressure Protection 

Stove Temperature 
The stoves were tested in the CPSC Laboratory Sciences' burn room in Building G. The 
temperatures were recorded with six J-type thermocouples. There were two thermocouples on 
the combined drip pan and stove grate. They indicated if the stove was operating. The third was 
on the fuel compartment wall next to the burner. This indicated the heat being transferred 
toward the fuel canister and the regulator. The fourth was on the bottom of the fuel canister. 
Overheating the fuel canister was the apparent cause of the incidents investigated by CPSC. The 
fifth thermocouple was on the side of the regulator away from the burner. This indicated 
conditions inside the regulator. The sixth measured room temperature. Figure 5 is the 
instrumentation schematic, and Figure 6 is an image of an instrumented stove. The six 
thermocouples were connected by plugs to thermocouple wire to an EXP 16 interface board 
located in the adjacent control room. The board was connected to the parallel port of a PC. Data 
were recorded using Labtech Control, Version IO.I. These data were saved as a .pm file and 
subsequently analyzed using Excel. 

Left Grate TC 

Right Grate TC 

WallTC 

Fuel Can TC 

Regulator TC 

Room TC 

EXP16 LabTech Control 

Figure 5. Instrumentation Schematic 
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Figure 6. Thermocouple Location 

Tests were run with an empty frying pan on the grate to simulate proper usage, termed Normal; 
with a griddle extending over the fuel compartment, termed Griddle; and with the grate inverted, 
termed Inverted. The grate rested on the interlock of stoves A and B. Figure 7 shows stove A 
with a bare burner, stove B with the empty pan, stove C with griddle, and stove D with the grate 
inverted. 

Figure 7. Test Conditions 
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Test Results are summarized in Table 2, Summary of Test Data. None of the tests resulted in a 
gas leak or gas fire. Nine of the 24 tests shown in Table 2 resulted in the gas regulator over 
pressure protection shutting the stove down. The regulator temperature is the best available 
information on conditions at the regulator. 

Figure 8 - Temperatures from Parts of the Stove During Typical Normal Test, graphs the six 
temperatures of stove B with a frying pan. The stove was operated until the fuel was exhausted. 
The highest temperatures were at the left and right grate thermocouples that were nearest to the 
flame. Considerably lower, but next highest was the fuel compartment wall. That temperature 
indicates energy available to heat the regulator and fuel canister. The room temperature was 
nearly constant. The fuel canister temperature was cooler than the room temperature because the 
butane was changing phase, from liquid to gaseous, as the fuel is used. Then, at about 45 
minutes into the test the temperature suddenly increased, as the liquid butane was exhausted. 
Almost immediately the grate temperatures dropped because the fuel was exhausted. 

DISCUSSION: 
Regulator Temperature 
Figures 9, 10, and 11 show the regulator temperatures for the four stoves in the Normal, Griddle, 
and Inverted operating conditions. The same time and temperature ranges are used for the three 
graphs to simplify comparison between conditions. The time scales differ so more points are 
shown. The lowest temperatures were observed in the Normal condition. The Griddle conditions 
had the next highest temperatures, and the Inverted condition was hottest. 

Over Pressure Protection 
The over pressure protection did not activate during any of the normal tests. The griddle tests 
activated the over pressure once with stove C and both times with stove D. The inverted grate 
tests activated the over pressure protection in all but two of the eight tests. Stove C did not shut 
down during the cooler (72°C) of the two runs. In one test the insulation on the wiring for the 
piezo-electric igniter of stove D caught fire. It was impossible to separate the effects of the 
burning insulation from the heat from the burner, and the test was terminated. 

Duplicating Investigated Failures 
The lab tests ended when the temperatures became constant, the over pressure device activated, 
or the fuel was exhausted. We were not able to induce a fire in the fuel compartment by 
deflecting the flame with a griddle or the grate and thus heating the fuel canister and the 
regulator. 
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Stove Condition File Date& Time Grate Max Wall Max Regulator Safety 
Activated? 

Comment 

Temp°C Time min Temp°C Time min Temp°C Time min 
A Normal Stove9 8/01/01 1257 242 15.17 74 48 52 62.33 No 
A Griddle StovelO 8/02/01 1614 257 16.17 91 24.5 75 27.67 No Fuel 

Exhausted 
A Griddle Stove28 9/18/01 1626 255 16 84 35.5 84 37.33 No 
A Griddle Stove31 9/20/01 l 058 236 37.83 87 63.5 75 76.83 No 
A Inverted Stovell 8/03/01 1359 628 8.83 94 25.33 80 27 Yes-30 min 
A Inverted Stovel2 8/07 /0 l 1602 648 16.33 82 16.5 74 16.83 Yes-17min 

B Normal Stovel3 8/09/0 l 1345 247 18.33 94 40.5 69 46 No 
B Normal Stove29 9/19/01 1406 267 45.17 85 70 67 87.17 No 
B Griddle Stove17 8/10/01 1311 237 44 96 44.33 87 43 No 
B Griddle Stove34 10/03/01 1016 244 24.83 73 33.17 66 33.83 No 
B Inverted Stovel8 8/18/01 1313 417 22.33 163 22.33 94 23.83 Yes-19min 
B Inverted Stove32 9/20/01 1246 453 18.17 142 18.33 75 20 Yes-18 min 

C Normal Stove35 10/03/01 1316 240 24.33 73 24.33 34 19.5 No 
C Normal Stove36 10/03/01 1517 274 20.5 101 46.33 42 42 No 
C Griddle Stove39 10/05/01 1500 299 38.67 137 40 86 42.33 Yes-40min 
C Griddle Stove40 10/12/01 1333 269 24.83 121 35.83 80 40.67 No 
C Inverted Stove42 10/15/01 1347 438 48.33 180 52.17 74 51.33 Yes-50min 
C Inverted Stove43 10/15/01 1550 417 25.5 167 56.67 72 60 No 

D Normal Stovel9 8/21/01 1520 332 37.17 140 46.5 71 47.5 No 
D Normal Stove22 8/24/01 0841 377 32.5 142 61.17 66 60.33 No 
D Griddle Stove23 8/24/0 l 1404 402 11.17 194 11.33 115 11.5 Yes-12 min 
D Griddle Stove25 8/31/01 1037 401 11.17 206 11.5 118 11.5 Yes-11 min 
D Inverted Stove26 9/12/01 1006 400 7.83 248 7.83 106 7.5 No Insulation 

Fire 
D Inverted Stove27 9/12/01 1520 377 5.5 294 5.5 109 5.17 Yes-6min 

Table 2. Summaryof Test Data 
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Figure 8 Temperatures from Parts of the Stove During Typical Normal Test 
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Figure 9 Typical Regulator Temperatures During Normal Tests 
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Appendix A 

Table Top Cooking Appliances Test Plan 
July 31, 2001 

1. Background: The available incident data and samples show the fires are caused by accidental heating of 
the butane fuel canister resulting in venting followed by ignition of the contents. Some of the incidents 
appear to be due to the burner flames being directed against the fuel canister by an inverted drip pan. 
Others may have been due to ignition of fuel leaks at the nozzle. The incident stoves all had an interlock to 
prevent operation if the drip pan was inverted and an over pressure cut off that should have prevented all 
of the incidents. The interlock prevents the fuel canister from locking in place if the grate is inverted. A 
tab on the mechanism contacts the grate as the fuel canister moves into place, however it is possible to lock 
the fuel canister in place, and then set the grate on top of the tap. The fuel canisters are DOT-2P/2Q 
containers regulated by the Department of Transportation 

2. Samples: All of the stoves have a similar configuration. The testing will examine the stove performance 
envelope related to the incidents. The Directorate for Laboratory Sciences currently has official CPSC 
sample stoves from six importers. Two stoves with an innovative drip pan will be purchased Fuel 
canisters will first come from existing CPSC samples, and then will be purchased locally. 

3. Fuel Canister Test: 
3.1 Submerge all fuel canisters in water at 131 °F for 1 minute prior to use. Problematic fuel canisters 

will leak prior to being exposed to an ignition source. Canisters will be inside a perforated 
schedule 40 steel pipe nipple. 

4. Over Pressure Cutoff: Determine the pressure necessary to activate the over pressure protection built 
into the regulator. A pressure gauge and a compressed air fitting will be attached to an empty fuel canister. 

5. Operating Tests 
5.1 Baseline: The stove is operated according the manufacturer's instructions with a 9½ inch frying 

pan. Data from these tests will provide a base line for comparison with other test conditions. 
5.1.1Temperature Recorded: 

5.1.1.1 Grate: Two thermocouples each 1 ½ inches from the left and right edges of 
the grate on the underside. 

5.1.1.2 Regulator: One thermocouple on the regulator. 
5.1.1.3 Fuel Compartment Wall: One thermocouple on inside wall of the fuel 

compartment closest to the burner 
5.1.1.4 Fuel Canister: One thermocouple on the bottom of the can. 
5.1.1.5 Ambient: One thermocouple measuring room temperature 

5.2 Inverted Grate: The stove is operated as in the baseline test except the grate is upside down. 
The grate thermocouples are moved to the surface toward the burner with the cooking drip 
pan upside-down. 

5.3 Over Size Cookware: The stove is operated as in the baseline test except a griddle extends 
over the fuel compartment cover. 

6. Test Duration: Tests in this phase will be conducted until the over pressure protection activates, or the 
temperatures are steady for 5 minutes or declining . Duration will be less than two hours which is the 
typical amount of fuel in a canister. 

7. Test Matrix: 
6.1 Operating Tests: 

Test TUnder 
Drip Pan T Regulator T Fuel Compartment Wall T Fuel Canister 

Baseline X X X X 
Griddle X X X X 
Inverted Grate X X X X 
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