
HOUSE No. 41.

Office of Gas Inspection 11 Montgomery Place, );v

Boston, January, 1873. $

To the Honorable Senate and House of Representatives of the Commonwealth of
Massachusetts.

The undersigned respectfully submits the following Re-
port.

The whole number of meters inspected from December 1,
1871,toDecember31,1872, inclusive, —thirteenmonths, —was
thirteeen thousand three hundred and fifty-three; of these
thirteen thousand one hundred and fifty-one were new or
repaired meters. Any new meters which were incorrect were
returned to the manufacturers for alteration.

The other two hundred and two meters were brought
for inspection on the complaint of the gas companies, or,
more generally, the consumers. Of these meters, forty-three
had not been inspected and one hundred and fifty-nine had
been inspected. Of the forty-three meters which had not
been inspected, twelve passed and thirty-one were rejected.
Of the one hundred and fifty-nine which had been inspected,
sixty-nine passed and ninety were rejected. These meters
had been in use from six months to twelve years. Of these
two hundred and two meters, eighty-one passed and one hun-
dred and twenty-one were rejected; the average error of
those passed was 0.14 per cent, against the consumer. Of
the one hundred and twenty-one rejected, eighty-seven regis-
tered against the consumer, their average error being 4.30 per
cent.; thirty-two registered against the company, their average
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error being 9.55 per cent. ; and two did not register at all.
The average error of all those rejected was 0.44 per cent,
against the consumer; thirteen meters registered more than
5 per cent, against the company and twenty-two registered
more than 5 per cent, against the consumer.

Some experiments have been made on the influence of low
temperature on meters. Both new meters and those which
had been in use some time were inspected at the ordinary
temperature (65°-70° F.), and then inspected at a temperature
of 23° to 30° F., which is a lower temperature than meters arc
exposed to, except in a few instances. The effect of the low
temperature was quite uniform, and comparatively insignifi-
cant ; the change from the higher temperature to the lower
being not quite one-half per cent, against the consumer.
This is the error of the meter, and is independent of the
change of volume of the gas itself,—which is about fifteen
times greater,—and in favor of the consumer.

Most of the meters brought for reinspection have been tested
at two or more different rates. It has been found that, gen-
erally, the faster the rate the slower the meter registered;
that is, the more it favored the consumer. All the meters
inspected were "dry” meters, with the exception of two.

Visits have been made to various gas-works in the State,
at different times during the past thirteen months. In those
works which have been constructed lately, the apparatus for
manufacturing and distributing the gas is in general amply
sufficient for producing a fairly good gas and supplying it to
consumers. In a number of cases, the works, as originally
built, were improperly located, of imperfect construction, did
not have sufficient room for extension and improvement, and
were provided with means of distribution which are quite in-
adequate to meet the demands of the present time. But
those works which are most imperfect are generally being
replaced by works of modern design, and amply sufficient to
meet the demands of the immediate future. The apparatus
in use seems generally well adapted to its purpose. The
least efficient parts seem to be the washing and condensing
apparatus. The washer is at present either not used, or is
used only sparingly. If a large quantity of water is used, it
is claimed, and probably justly, that the illuminating power



31873.] HOUSE—No. 41.

of the gas is decreased; if only a small quantity of water is
used, the ammonia is quite imperfectly removed. In the
present arrangement any particle of water is necessarily in
contact with the gas only a brief space of time. The Eng-
lish coke-scrubber seems preferable. With this scrubber
only a small quantity of water is used, and a comparatively
concentrated solution of ammonia is obtained, from which
sulphate of ammonia is made, which is valuable as a manure;
or ammonia water can be made. There are only a few works
in the State where the ammoniacal liquor is utilized.

The capacity of the condensers in a number of cases is
quite inadequate for the present production. It is becom-
ing more and more recognized that sufficient condensa-
tion greatly lessens the work of the purifiers, and keeps the
tar from being carried forward to places where it is not
wanted. Several excellent condensers have lately been
erected, and others are in process of construction.

The illuminating power of the gas manufactured, wherever
tested, has been found well above the legal standard,—twelve
candles, —being from fourteen to sixteen, and sometimes
higher.

' The impurities mentioned by law are carbonic acid (CO 2 ),

sulphuretted hydrogen (H 2S) and ammonia (NH B ). The
amount of carbonic acid in coal gas is quite unimportant to
the consumer except as affecting the illuminating power.
Sulphuretted hydrogen has been detected only twice. In
one instance the purifiers were being changed in a small
works where large and modern works arc being constructed.
The gas in the other case was free from sulphuretted hydro-
gen at the next testing; so that the gas in the State is quite
satisfactory in this respect.

Ammonia has been detected in all cases. The only gas
which has been submitted to a series of exact determinations
is that of the Boston company, which has contained from
seven grains of ammonia per one hundred cubic feet of "as
in the summer to less than two grains in the winter. This
would seem to show that the distributing mains and supply-
pipes had acted like condensers. From tests made by the
comparison of the coloration of litmus paper, it seems that
the other gases in the State arc no freer from ammonia than
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that of the Boston company and some of them seem to con-
tain considerably more. The maximum quantity of ammonia
allowed by the London referees is two grains per one hun-
dred cubic feet of gas. Ammonia, in burning, is converted
into water and free nitrogen, and compared to sulphur in its
various combinations is comparatively unobjectionable. Bi-
sulphide of carbon is probably the worst impurity in coal gas,
as now supplied to consumers, which is present in quantities
at all considerable. Bisulphide of carbon burns to carbonic
acid and sulphurous acid, which last is gradually converted
by the oxygen of the atmosphere into sulphuric acid, which
in course of time destroys pictures, book bindings and similar
objects; this occurs, however, only after considerable ex-
posure, and only then if there is much sulphur and the venti-
lation is imperfect.

The English (Letheby’s) apparatus for the estimation of
sulphur in coal gas is acknowledged to be quite defective, and
the others are either imperfect or cumbersome and trouble-
some. Valentin’s is excellent, but the cost of the platinum
tube is quite considerable. Quite an amount of time was
spent in trying to devise some simple apparatus by means of
which sulphur could be accurately estimated. Various
methods were tried, but none of them were entirely satisfac-
tory. It is intended to devote some time this year to this
problem, and it is hoped that an apparatus will be found which
will be satisfactory. The few tests made seem to indicate
that the gas of the Boston company contained about half the
maximum quantity of sulphur which the Loudon referees
allow.

Determinations of the amount of sulphur in various gas
coals have been made, and it is proposed to continue these
determinations.

The following coals have been analyzed with the following
results: —Pennsylvania, 1.03 per cent. S; Westmoreland,
1.09 percent. S; Newcastle, 0.47 per cent. S; Lingan, 2.47
per cent. S; Trinidad Asphalt, 3.28 per cent. S; besides
1.32 per cent. Fe and 34.8 percent, ash. The amount of sul-
phur (S) necessary to convert 1.32 per cent. Fe (iron) into iron
pyrites (Fe S 2) is 1.52 per cent, and so sulphur could not
all exist as iron pyrites and it would not be surprising if all
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the iron belonged to the silica of the ash. The Trinidad
mineral will be seen to be poorly adapted to making gas, if it
is only on account of the amount of sulphur it contains.
These coals were analyzed by a method of which the follow-
ing is an outline : The linely powdered coal was oxidized with
chlorate of potash and nitric acid, the nitric acid expelled and
the sulphuric acid precipitated and weighed as sulphate of
baryta.

A modification of Bunsen’s apparatus for the determination
of the specific gravity of gases, by observing the time of
efflux through a fine hole, has been made ; it is simpler than
the original apparatus and avoids sources of error which exist
in other modifications.

A chemical laboratory for the analysis of any substance
which may occur in the manufacture of gas has been estab-
lished at the office.

An apparatus for the complete analysis of gases is almost
completed. In this apparatus the various sources of error to
which the older absorption tubes are liable, have been
guarded against, and the modern modifications for quick and
accurate work have been used. It is'hoped by means of this
apparatus to solve various interesting questions in gas manu-
facture.

I desire to express my obligation to the Massachusetts In-
stitute of Technology for the use of apparatus and for other
favors.

Respectfully,

CHARLES W. HINMAN, B. 8.
State Inspector of Gas and Gasmeters.




