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SPECIAL REPORT OF THE DEPARTMENT OF PUBLIC UTILITIES
RELATIVE TO THE USE OF SAFETY DEVICES ON BUILDINGS
FOR SHUTTING OFF GAS IN CASES OF FIRE.

January 14, 1925.
To the Honorable Senate and House of Representative

The General Court of 1924 passed the following resolve, chapter 14, approved
April 10, 1924:
Resolve providing for an Investigation by the Department of Public Utilities

RELATIVE TO THE USE OF AUTOMATIC DEVICES FOR SHUTTING OFF THE SUPPLY OF GAS
from Buildings.

Resolved, That the department of public utilities shall investigate and report to the next
general court, not later than the second Wednesday of January next, whether or not in its
opinion there are in the market practicable safety gas cocks, valves or other devices by
means of which the supply of gas to a building can be shut off automatically so as to prevent
or retard the escape of gas in case of fire, the approximate or probable cost of installing and
maintaining such devices and the conclusions of the department as to the desirability of
requiring by general law the use of such devices.

Cl)t CommontoealtJ) of 00assa cl)usetts.

Pursuant to this resolve, the Department, after due notice, held two public
hearings, on September 17 and October 22, 1924. It has also required certain
experiments to be made by its engineers. The Commissioners themselves have
investigated the subject matter of the resolve and given careful consideration to
the evidence presented at the hearings and the results of the experiments.

The resolve naturally falls into three parts: first, whether or not there are in
the market practicable safety gas cocks, valves or other devices by means of which
the supply of gas can be shut off automatically so as to prevent or retard the
escape of gas in case of fire; second, the approximate or probable cost of installing
and maintaining such devices; third, the conclusion of the Department as to the
desirability of requiring by general law the use of such devices.

As to the first question, attention is called to the report of the Board of Gas
and Electric Light Commissioners, on a resolve, made to the Legislature in 1916.
This report may be found in the thirty-second volume of the Gas and Electric
Light Commission reports, beginning at page 440a. In that report attention was
called to certain devices which were submitted to thatboard “In those designed
to work automatically the valve or cock is held open by fusible metal and closed
by a spring, or the weight of the plug itself, when released by the melting of this
metal.” The devices submitted to our Department were of a similar nature.
Undoubtedly some improvements have been made in the construction of these
devices, but the underlying principles of operation remain the same. The same
considerations as to practicability would also seem to exist today.

There are, broadly, two principal contentions of those advocating the compulsory
use of automatic shut-offs: first, that it would save fire losses, in that it would pre-
vent the spread of fire by shutting off the gas which would otherwise become
ignited after the meter was melted off; second, it would prevent asphyxiation of
firemen and occupants of buildings through the escape of gas after the meter or
connections have been melted off. It is probably true that both of these con-
tingencies cannot occur at the same time; in other words, if the escaping gas is
ignited there is no danger from asphyxiation, and, on the other hand, if sufficient
gas escapes without ignition no danger results from increased fire. The former
seems the more likely to occur. Meters are usually located in basements of build-
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ings. While it is true that our experiments indicate that meter joints are melted
by heat as low as 350° F. and gas will not ignite until a temperature of anywhere
from 1100° to 1400°F. is reached, yet in the case of fires in basements by the time
sufficient heat reaches the meter or its connections the fire itself ordinarily will be
near enough to ignite the escaping gas. This view is supported by the general
experience of most gas men and many firemen. Another source of danger is that
of explosion resulting from an explosive mixture of gas and air being formed be-
fore ignition. There is very little danger from this source. A mixture of gas and
air sufficient to create any serious explosion must contain a percentage of gas of
at least 10 per cent. The formation of such a mixture before the escaping gas
becoming ignited is difficult to conceive. These views are confirmed by a recent
statement of the Bureau of Standards at Washington, D. C. - “In case of a fire
of sufficient intensity to melt the meter the gas is almost certain to be ignited as
soon as it escapes. There is, therefore, no opportunity for the formation of an
explosive mixture as in the case of broken piping in a room in which there is no fire.”

We have examined the records for the past two years of deaths by gas required
by statute to be filed with this Department, and also records of deaths by fires filed
with the Department of Public Safety. There is no record of a death by fire and
a corresponding record of deathby gas. The nearest to it are four deaths, reported
only to this Department, caused by clothing coming in contact with an open gas
flame. The report of deaths by fire indicates a considerable number due to care-
less handling of kerosene, and to kerosene stoves, matches, smoking in bed and
stills, which indicate the impossibility of stopping loss of life by legislation. The
report of deaths by gas for the year 1923 totals 255. Of these, 241 were due either
to suicide or accidental asphyxiation. None of them were due to fires. We
appreciate the importance of conserving human life upon which much stress was
laid at the hearings, but no case of loss of human life was brought to our attention,
nor have we discovered any in records examined, 'which could have been eliminated
by these automatic shut-offs. It may be interesting to note that a commissioner
of this Department filed with the Legislature of 1923 a bill relative to licensing of
gas fitters and the regulation of gas fitting, aimed at the use of improper gas tubing.
This bill was referred to the General Court of 1924and no action was taken thereon
last year. During 1923 ten accidental deaths by asphyxiation were reported as
due to defective or disconnected tubing, and up to the middle of October, 1924,
there were six more such deaths. During neither of these years were there any
reports of deaths which could have been prevented by the use of automatic shut-
offs.

At the hearing mention was made of firemen and others being overcome by gas
at fires. No specific case was brought to our attention, nor were we able to dis-
cover one where it was apparent that one of these automatic appliances would
have helped the situation. There are many cases where firemen have been over-
come by smoke and gas. Some of these cases were found to be due to gas escaping
from open burners or broken pipes. Some were due to gas and smoke from incom-
plete combustion or from the very process of extinguishment, which causes the
forming of hydrogen gas and carbon monoxide. In fact, in some cases where it
was alleged that firemen suffered from gas there was no manufactured gas piped
into the building at all.

We return to the first consideration alleged by proponents of the compulsory
use of these shut-offs, which is that it will eliminate the spread of a fire and reduce
fire losses. Of course this is true only when the meter or its connections are melted
and the gas ignites as it escapes. As set forth above, this is the more likely pos-
sibility, but only in case of basement fires. The great majority of fires are not
basement fires. Figures were submitted indicating the number of meters destroyed
as compared with the total number of fires. These figures covered the year 1923
for twenty-five companies covering sixty-one cities and towns outside Boston.
The total population served was 1,361,981; number of customers, which means
number of meters, 303,143; number of fires in the territory covered, 2,718; fires
in which meters were destroyed, 85; total number of meters destroyed 110. In
the city of Boston for the year 1923 the total number of customers or meters was
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193,440; total number of fires, 6,671; total number of fires where meters were
destroyed, 71; total number of meters destroyed, 91.

The insurance companies would naturally have a selfish interest in reducing fire
losses. So far as we have been able to ascertain, none of them have evinced the
slightest interest in automatic shut-offs of the type presented for our consideration.
The Committee on Gases of the National Fire Protection Association presented a
report to the annual meeting of the association in May, 1924, which was adopted
with a few slight changes. In this report was a division containing “Regulations
for Installation, Maintenanceand Use of Emergency Shut-off Valves” which states
“An emergency gas shut-off valve as provided for in these rules consists essentially
of a valve provided with a positive mechanical connection to a control located at
some readily accessible point. Note; automatic operation of these valves is
not recommended.” At a meeting of this Committee on Gases, held in Chicago,
Illinois, on November 17th last, two representatives of the type of automatic gas
shut-offs appeared before this committee to explain the merits of their devices,
with the apparent hope of getting the committee to take some favorable action
toward specifying automatic shut-offs in the rules for gas shut-off valves. We
understand that these devices did not meet with the approval of the committee
and it took no action regarding the matter. The National Board of Fire Under-
writers has recently adopted these regulations of the National Fire Protection
Association. Prior regulations of the National Board of Fire Underwriters for the
Installation, Maintenanceand Use of Pipe and Fittings for City Gas, provided that
certain service pipes should be equipped with a gate valve for shutting off the gas,
located outside of the building (Rule 13a). No mention was made of automatic
shut-offs.

Some cases were cited at the hearings where fires were increased by escaping gas.
A study of these and of other cases indicates that in most of them; the increased
fire was on floors above the meter due to broken or melted pipes and where an
automatic gas shut-off would not have helped in any way. In the case of base-
ment fires where the meter is melted off and the gas is ignited (which is most likely
to happen in such fires) the fire wall not be greatly increased in the majority of
cases as ordinary installations are of less than 2-inch pipes and gas escaping from
these pipes and being ignited cannot spread to any great extent. To quote again
from the Bureau of Standards at Washington, D. C.: “The flame produced by the
burning gas will usually be insignificant in comparison with the flame which has
destroyed the meter and it remains in the same position. The only serious dam-
age it could do would be to ignite nearby inflammable material. In practically
every case a sufficient source of ignition would already be present for this pur-
pose.” It can be seen from the above that the automatic shut-off is only of benefit
in a comparatively small number of cases and the dangers eliminated in these
cases are not great.

The next question to be considered is whether the automatic shut-off will create
possibilities of greater dangers than those eliminated. The same objection setforth in thereport of the Board of Gas and Electric Light Commissioners quotedfrom its expert (Professor Norton of Massachusetts Institute of Technology) and
other objectionsmentioned by theBoard itself on this question seem to be entitledto attention at this time in connection with the above. We have already referred to
the fact that an automatic shut-off will operate only when a fire is near the meterand that only a small number of fires are of that nature. When there are suchbasement fires it is often desirable to have the gas on the upper floors for a certain
period of time to give light in order to allow the firemen to work or for people toget out of the building. It would seem much better to leave the time of turningoff gas in such cases to the fire chief in order that it should be done at the propertime and not too early. We quote the phraseology of the Board of Gas and Elec-

•i • Commissioners in relation to this subject: “It is essential that theofficial in charge of a fire shall have absolute command over the shutting off of gasm the building, and that this should not be settled for him by the chance of thenre or heat reaching the closing device.” There is also danger that the automaticevicewill shut off the gas when there is no fire. Workmen with hammers, wrenches
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sudden jarfrom moving heavy furniture
automatic is operated either accidentally
;reat danger in turning the gas on again,
care should be taken to see that every

etc., working near the shut-off, or any othei
or other causes, may operate it. When the
with no fire or in a basement fire, there is :
It ought to be done only by experts and
burner, jet, pilot light and every fixture is tightly closed before it is done. This
takes time. Otherwise there is great danger of asphyxiation. When a proper
amount of time is taken, great inconvenience often will result. People today are
dependent on gas for certain kinds of heating and for cooking and it is a hardship
to wait a considerable period of time until everything is made safe for the turning
on of the gas after it has been shut off. The greater danger, however, would come
from the imperfect operation of the shut-off. This would result from two causes.
The first of thesewould be imperfect installation. We quote again from the Bureau
of Standards: “If the cutoffs are installed in existing piping, the work must be
done with extreme care and should be under the supervision of a gas company.
There is danger that this type of valve will be installed by men who are not trained
to properly appreciate the hazards connected with the cutting off and turning on
gas pressure.” Even if properly installed, however, these automatic shut-offs are
so located that it is almost impossible to inspect themperiodically. Again quoting
from the Bureau of Standards: “However the valve is installed, it is likely to
become inoperative in time unless it receives periodic attention to see that it is in
working condition.” And Professor Norton, in his report to the Board of Gas
and Electric Light Commissioners, states: “There is some doubt, however, in my
mind as to whether after prolonged use with possible accumulation of sediment or
naphthaline or the products resulting from corrosion of the pipe and valve the
valve will operate satisfactorily. It would seem probable that after the lapse of
a number of years there would be some question as to the positiveness of its action.”
Here we find a real danger which would seem to offset any possible elimination of
other dangers by the use of these devices. With imperfect operation lighted
burners or jets would go out as there would not be sufficient gas to keep them
going, but a small amount of gas would still continue to escape through these open
burners or jets and in time cause a very dangerous situation from the standpoint
of asphyxiation.

The second question as to the cost of such devices has received attention from
the Department. If the device is eminently practicable and desirable from all
other standpoints, the element of cost ought not to prevent its adoption. We are
not convinced of that fact. If it is not desirable or practicable, of course the ele-
ment of cost is not important. We have found that the ordinary device can be
purchased for prices ranging from 25 cents to S 2 for installation on ordinary size
pipes. The cost of installation would vary with the type of installation and
whether it is new service or a replacement, but in any event it would not be great.
It would be almost impossible to tell what the cost of maintenance would be. If
a proper periodical inspection were made, it would be considerable as this is dif-
ficult of accomplishment. As a matter of fact, it probably would not be done,
and hence the maintenance cost would depend upon the amount of trouble there
was with the device and its use.

The last question is as to the “desirability of requiring by general law the use
of such devices.” The simplest answer to that question is to refer to section 75
of chapter 164 of the General Laws, which reads as follows;

The aldermen or selectmen may regulate, restrict and control all acts and doings of a
corporation subject to this chapter which may in any manner affect the health, safety, con-
venience or property of the inhabitants of their towns.

The corporations subject to chapter 164 are the gas and electric light companies
of the Commonwealth. There is a growing tendency today to object to further
encroachments upon state rights by the federal government. There is the same
tendency to object to further encroachments upon the powers of local municipal-
ities by the state authorities. The above statute appears broad enough in its
scope to give local authorities ample jurisdiction over the subject matter of this
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resolve. That being the case, it seems unwise for the Legislature to enact any
measure of a compulsory nature which will be general in its application throughout
the State. It would violate the principle of home rule to an extent not warranted
by the circumstances of this case. It is obvious that local conditions vary. The
supply of gas in a community like the city of Boston, or even in large cities like
Worcester, Springfield, Fall River, New Bedford, Lowell and Lawrence is an en-
tirely different proposition from that in small, sparsely-settled communities. What
is proper for one might not be proper for the other. Hence it seems to the Depart-
ment that this matter is much better left to local authorities familiar with local
conditions, particularly where the State has apparently given ample powers to
such local authorities. Mention was made at the hearings of a recent enactment
of regulations in Boston requiring automatic shut-offs, but subsequent study led
the authorities to suspend the operation of these regulations. Much stress was
also laid upon regulations adopted in the town of Belmont and on the voluntary
installation by the Arlington Gas Light Company in other communities served by
it. The regulation in Belmont is, however, a permissive one and the installation
is subject to the approval of the local inspector. In Lynn the Lynn Gas and
Electric Company voluntarily are installing in the fire district only a device of
similar type to those described at our hearings. This device is an invention of a
Lynn fire captain and, we are informed, only costs 25 cents, less than any other
brought to our attention, andapparently serves all the purposes of any such device.
These instances only confirm us in the opinion that the question of installing these
devices ought to be left to the authorities in local communities. The results in
these communities after an experience of some years will determine whether the
benefits derived from these devices will offset the disadvantages pointed out above.

In conclusion, it is the opinion of the Commissioners of this Department that
there are not in the market safety gas cocks, valves or other devices sufficiently
practicable to warrant the desirability of requiring by general law the use of such
devices, particularly in view of the provisions of section 75 of chapter 164 of the
General Laws, which now give ample authority to the local governing bodies to
deal with the matter as may seem desirable to them in the light of local conditions.

submitted,Respectfully

HENRY C. ATTWILL,
DAVID A, ELLIS,
HENRY G. WELLS,
EVERETT E. STONE,
LEONARD F. HARDY,

of the Department of Public Utilities.Commissioner




