
HOUSE No., 33.

Office of Gas Inspection . 11 Montgomery Pl., /

Boston, January, 1874. ’ \

To the Honorable Senate and House ofRepresentatives of the Commonwealth of Massa-
chusetts.

The undersigned respectfully submits the following Report:
The whole number of meters inspected from January 1,

1873, to January 1, 1874, was eleven thousand eighty-six
(11,086) ; of these, ten thousand eight hundred forty-eight
were new or repaired meters. Any of these meters which
failed to pass the first inspection were sent back to the manu-
facturers to be repaired, and were then inspected again.

The other two hundred thirty-eight (238) meters were
brought for inspection by the gas companies, usually on com-
plaint of consumers. Of these, ninety-five (95) passed, and
one hundred forty-three (143) were rejected. Of these re-
jected, one hundred (100) were registered against the con-
sumer, their average error being five and forty-three hundreths
(5.43) per cent.; forty (40) registered against the company,
their average error being six and sixty-one hundredths (6.61)
per cent.; three did not register at all. The law allows two
(2) per cent, variation either way. The average error of all
inspected was one and eighteen hundredths (1.18) per cent,
against the consumer. All the meters, with one exception,
were ''dry” meters. Speaking in general terms, the longer
the time since a meter has been inspected, the less liable it
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is to be correct. A large proportion of the meters which
failed to pass were inspected early in the year, and the leather
diaphragms of the meters seemed to be stiifened by the ex-
treme cold weather, and so did not pass quite the quantity of
gas which they registered. It is probable that "wet” meters
would have frozen up, and would have allowed no gas at all
to pass in many cases.

Meters should be set in some place the temperature of
which is as nearly as possible sixty-two (62° F.) degrees
Fahrenheit; for every degree above that temperature, the con-
sumer gets one-sixth per cent, less gas than he should, and
for every degree below that temperature he gets one-sixth per
cent. more.

Visits have been made to all the larger gas-works in the
State, and to a large proportion of the smaller ones. Where
the apparatus was in order, and the circumstances permitted,
tests have been made of the various gases. In no case have I
given the companies notice when I was coming. These tests
are in the large majority of cases the average of the tests
made since my last report, and though in some cases they may
not be minutely exact, yet they give a fair idea of the gases
made in the State. The illuminating power was determined
b}r some modification of Bunsen’s disc photometer, and as
nearly as possible according to law.

The gas was burnt, as nearly as possible, at the rate of five
cubic feet per hour from an argaud burner, and compared with
an English standard candle ; corrections being made for the
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rate of burning of the gas and candle. The tests of the Bos-
ton gas were made at this office, which is so located that there
is little circulation of gas. The Lowell, Lawrence and East
Boston gases were tested at the offices of the companies; the
other tests being made at the works themselves. Gas tested
at the works does not represent that delivered to consumers
as well as when tested at some distance. It would be well
if every gas company of a paid-up capital of one hundred
thousand dollars ($100,000) had a disc-photometer ofapproved
construction located at about the average distance of the con-
sumers from the works.

The ammonia was determined by passing the gas slowly
through bulbs having a large surface, and containing a known
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amount of standardized hydrochloric acid, colored by tincture
of cochineal until the color of the cochineal was changed by
the ammonia. The gas was measured by a meter placed after
the bulbs. The sulphur was determined by means of an ap-
paratus adopted after quite a number of experiments, and I
believe it to be the only reliable apparatus which is practically
portable. In this apparatus, the gas, after being measured
by a meter, is burned from a single fine jet. The products of
combustion are drawn by an aspirator, formed by a meter-
prover, heavily counterbalanced, through long glass tubes
filled with glass beads which are wet with dilute ammonia
water. The ammonia water absorbs all of the sulphurous acid
formed by the combustion of the sulphur compounds. The
contents of the apparatus are then washed into an evaporating
dish, the ammonium sulphite oxidized to sulphate, the solu-
tion filtered and the sulphur determined as barium sulphate.

The following are the results before referred to :

I Amount in Grains per 100
Cubic feet of Gas of,

j Ammonia
Sulphur (S2 )

)i 3
Illuminating Power

in Candles.NAME OF COMPANY

Boston, ..... . . 17.45 ! 22.7 | 7.16
Charlestown, 15.8 12.9 | 55.
Chelsea, 14.3 | 15.3 ! 30.
Dorchester, 15.0 ! 23.7 ! 4.5
East Boston, ...... 14.2 18.5 | and.
Lawrence, ...... 16.3 26.4 | 30.
Lowell, ....... 14.8 28.7 ' und.
Newton,. ...... 12.8 und. | 3.9
Roxbury, ...... 14.8 20.7 j 80.
South Boston, ..... 14.8 19.2 j 110.
Springfield, ...... 14.0 27.2 und,
Worcester, 15.1 13.6 4.0

Some other tests were made, but they were cither single
observations or else the apparatus was considered unreliable,
and so the results are not given. As regards illuminating
power, the Massachusetts gases compare favorably with others.
The legal minimum for illuminating power is twelve candles.

That such an impurity as any of the sulphur compounds
should occur in coal gas in any considerable quantity, is to bo
regretted. Sulphuretted hydrogen has very seldom been dc-
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tected in any of the gases, as it is quite easy to remove it by
means of slaked lime or crushed oxide of iron. It is quite
different with bisulphide of carbon; which is absorbed by
neither of these substances. It combines somewhat slowly
with the alkaline sulphides to form alkaline sulphocarbonates.
The only practical processes for purifying gas from bisulphide
of carbon have been based on this fact; but it is somewhat
difficult to keep the conditions favorable for this absorption,
and the gas is only imperfectly purified. The maximum of
sulphur allowed in England is twenty grains per one hundred
cubic feet of gas, for some companies, and thirty grains for
others. It will be seen by referring to the table that about
one-half the gases are between these two limits, and the other
half below the lowest limit. From the published results of
the English testings, I should say that Massachusetts gases
compai-ed favorably with the English in the amount of sul-
phur that they contain. As regards the amount of ammonia,
the Massachusetts gases compare quite unfavorably with the
English, as these last seldom contain over two grains of am-
monia per hundred cubic feet. In England the ammonia
liquor is quite a source of income to the companies, as the
liquor from the gas-works is the chief source of the ammonia
used in the arts. Although several scrubbers have lately
been erected in the State, I know of only one place where the
attempt has been made to utilize the liquor from them. It is
perhaps not generally known that ammoniacal salts are the
most valuable fertilizers now known. Compared to sulphur
in any of its compounds, ammonia is usually regarded as
quite a harmless impurity in coal-gas, as the chief products of
the combustion of ammonia are water and nitrogen. To what
extent ammonia is harmful, if it is at all, I am not prepared
to say, as I have found no experiments on the subject, but I
intend to make some as soon as I can find time.

As the amount of carbonic acid in coal-gas is never very
large, and as it affects the illuminating power only, it was not
thought worth the time to determine it.

A number of eudiometric analyses of the Boston gas have
lately been made by means of an apparatus devised by my-
self, and which has some advantages over the apparatus in
common use for gas analysis. The following is a sample of
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the results obtained. The gas had an illuminating power of
seventeen (17.0) candles, as determined by the disc photo-
meter. The heavy hydro-carbons were absorbed by Nord-
hausen acid. The numbers are parts in one hundred:

Carbonic Acid. Carbonic Oxide. Hydrocarbons. Marsh Gas. Hydrogen. Nitrogen.

i i ! f IC0 2 CO C„H 2n &c. CH 4 H 2 N 2
1.06 7.92 4.93 j 44.64 40.97 0.48

Under the head of hydro-carbons are included a number of
substances, as some members of the marsh gas and olefient
gas series, acetylene, naphthaline, benzole and its homologues.
No attempts were made to separate these bodies, as some of
them occur only in minute quantities.

Generally, the gas-works are in an efficient condition.
Quite a number of works have been either wholly or partly
rebuilt during the last year. Clay retorts are used in all the
works, with one or two exceptions; they are generally set
six in one bench. A number of ways have been tried for
taking the " dip ” off the pipes leading into the hydraulic
main. Very favorable reports have been given by some of
those using them, but considerable care is necessary in using
them, as in one or two cases so much air has been drawn in
through the retorts as to make the gas almost worthless for
illuminating purposes, for the time-being. Exhausters are
used in almost all the works. The condenser in common use
consists of a series of upright cylindrical iron-pipes, cooled by
the air. Condensers in which the pipes are cooled by sur-
rounding them by a tank of water have been coming into use
lately. I believe that these have usually proved quite efficient.
A patent indented condenser, for which a great deal is claimed,
has been in use in one place, but I think it has not been
adopted elsewhere in this State. A number of scrubbers have
lately been erected, and have proved quite effectual in reduc-
ing the amount of ammonia when properly managed. The
gas in the other works is washed more or less by means of
rose jets placed inside cylinders through which the gas passes.
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" Dry lime ” is commonly used to remove sulphur compounds
and carbonic acid. In two or three works crushed oxide of
iron is used to free the gas from sulphuretted hydrogen, and
it also removes considerable ammonia. But it leaves the
whole of the carbonic acid, which diminishes the illuminating
power of the gas. Two works where iron purification is used
have the least ammonia in their gas of any tested : Lynn hav-
ing one and five-tenths grains, and Newton having three and
nine-tenths grains per hundred cubic feet, but at Lynn the gas
is also passed through a scrubber.

In June, 1873, the gases manufactured by the various com-
panies in the city of Boston were inspected, and a report made
to the mayor and aldermen.

Respectfully,

CHARLES W. HINMAN,
State Inspector of Gas and Gas Meters.


