
HOUSE No. 35.

Office of Gas Inspectionr, 32 Hawley Street,
Boston, January, 1877. /

To the Honorable Senate and House of Representatives of the Common-
wealth of Massachusetts.

The undersigned respectfully submits the following Report.
The whole number of meters inspected during the past year

was five thousand six hundred and thirty-five (5,635).
Five thousand two hundred and fifty-four (5,254) were

either new or had just been repaired; and if any of them
were found to be incorrect they were given to the manufact-
urers for repairs, and then tested again.

The number brought to the office and complained of as
incorrect was three hundred and eighty-one (381), the com-
plaints coming mostly from the gas consumers. Of this num-
ber, one hundred and forty-eight (148) registered against the
consumer, the average error being five and nineteen ono-hun-o o
dredths (5.19) per cent. One hundred and seventy-nine
(179) were within the limits allowed by law; namely, two
per cent, either way. Fifty-three (53) registered against the
company, the average error being nine and seventeen one-
hundredths (9.17) per cent., and one meter leaked.

The average error of all the meters complained of was
seventy-four one-hundredths (0.74) of one per cent. fast.

All these were " dry ” meters. The following table gives
the same information for the last five years :

(ftommonujcaltl) of illassacljusctte.
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,
MetersYEAR. Meters tast. Meters Slow. Total.

Correct.

1872, . 87 (4.30 perct.) 81 32 (9.55 per ot.) 202 (0.32 p’r ct.), fast.
1873, . 100 (5.43 per ct.) 95 40 (6.61 per ct.) 238 (1.18 p’r ct.), fast.
1874, . 101 (4.76)per ct.) 131 51 (6.22 per ct.) 285 (0.57 p’r ct.),fast.
1875, . 123(5.99 per ct.) 142 39 (8.17 per ct.) 314 (1.33 p’r ct.), fast.
1876, . 148 (5.19per ct.) 179 53 (9.17 per ct.) 381 (0.74 p’r ct.), fast.

As will be seen, the number of meters brought to the office
for re-inspection has nearly doubled during five years, and
during that same space the total number of meters inspected
for the first time has decreased from about tsvelve thousand in
1872 to about five and a quarter thousand in 1876.

On an average, out of every twenty meters that are sus-
pected to be incorrect and brought to the office for inspection,
nine of them are found correct; eight of them are found to
average five per cent, against the consumer, and three are
found to average eight per cent, against the company.

In the following table the same meters are arranged accord-
ing to the length of time from the first inspection to the re-
inspection :

TIME. Fast. Correct. Slow. Total.

1 year or less, . 46 90 16 152
(5.60 per ct.) (3.96 per ct.) 1.34 per ct.f

1 to 2 years, . 80 86 18 183
(5.85 per ct.) (5.92 per ct.) 1.98 per ct.f

2 to 3 years, . 88 70 16* 169
(4.80 per ct.) (11.31 p’rct.) 1.22 per ct.f

3 to 5 years, . 123 147 48 318
(5.82 per ct.) (6.12 per ct.) 1.32 per ct.f

5 to 8 years, . 107 96 46 249
(5.00 per ct.) (7.38 per ct.) 0.69 per ct.f

Bto 12 years, . 65 73 36 174
(6.18 per ct.) (7.89 per ct.) 0.29 per ct.f

Never inspected,
10 to 20 years, 46 57 48 151

(5.93 per ct.) (8.19 per ct.) 0.67 per ct.f

* One of these was 90 per cent. slow. t Fast- t Slow.

It will be observed that the meters that are fast average a
little over five per cent., whether they have been in use a long
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or a short time; while, with the meters that are slow, the
percentage gradually increases the longer they are used.

It is to be remembered that these meters are complained of
by some one, and that they are not likely to be as nearly cor-
rect as those which remain in use. lam of the opinion that
one of the chief causes of meters being fast is the ammonia
in the gas, and that when the gas is better purified from
ammonia, the meters will work better.

In testing gas I have observed that if the gas contained
much ammonia, the meters were more likely to be fast than
when there was little ammonia in the gas where the meter came
from. Meters are frequently placed in situations which are
either too cold or too hot, and in neither place can they be
expected to register correctly.

Only two official calls for inspection of gas have been made
during the past year. As I do not regard as reliable the
portable photometer then at my disposal, the results then
obtained are not of much value. During the later part of
the year, 1 have completed a portable photometer that I con-
sider as reliable as a stationary one, and by its means I have
inspected the gas made by a number of companies who have
no stationary bar photometer.

Visits of inspection have been made to the most important
gas-works in the State, and in no case have I allowed the com-
panies to know when the visits were to be made. At Boston,
Charlestown, Chicopee, Fall River, Holyoke, Jamaica Plain,
Lawrence, Lowell, Lynn, New Bedford, Northampton, Salem,
Springfield and Waltham, the tests were made at some dis-
tance from the works.

At the other places the tests were made at the works.
Tests made at some distance from the works are the most
satisfactory, as then the gas tested is just the same as the con-
sumer uses. The burner used was Sugg’s "London ” Argand,
and the gas was burned so as to give an illuminating power
equal to fifteen or sixteen candles. The candles used were
imported from London, and were made for the express pur-
pose ; their normal rate of burning is one hundred and twenty
grains per hour.

Sometimes, on account of imperfections in the wick, these
candles will burn with a pointed and smoky flame ; observa-
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tions taken at such times are unreliable. Corrections were
made for the rate of burning of both candle and gas, on the
supposition that the light produced was directly as the amount
of material burned.

The following table contains the results obtained at these
visits.

The candle powers are calculated for a consumption of five
feet of gas per hour.

Amount in Grains per 100 Cubic
Feet of Gas, of—

NAME OF COMPANY. Candle Power.

!Ammonia (NHg). Sulphur [S2)•

Boston, ..... 18.0 8.1 15.8
Cambridge, .... 16.5 9.9 22.2
Charlestown, .... 15.7 10.2 16.1
Chelsea, 16.3 5.0
Chicopee, 16.5 *

Dorchester, .... 15.0 6.0 16.0
East Boston, .... 16.2 30. -

Fall River, .... 16.0 54. -

Fitchburg, • . . . . 15.5 *
-

Gloucester, .... 18.5 85. -

Holyoke, 15.0 *

JamaicaPlain,.... 16.0 70. -

Lawrence, .... 17.1 15.0 16.9
Lowell, 17.8 14.0 17.2
Lynn, ..... 15.0 10.0 -

New Bedford, .... 15.2 *

Newton, 15.1 10.0
Northampton, .... 17.5 *

Roxbury, 18.0 17.0 16.5
Salem, ..... 15.5 60. -

South Boston, .... 17.5 20.6 15.2
Springfield, .... 16.4 * 16.0
Taunton, 16.9 18.0
Waltham 14.8 6. (?)

Worcester, .... 17.0 * 19.4

* Two grains, or less.

These results are the average of the tests made at each
place, but as only a few tests were made at any one place,
sometimes only one, the results as given may not be the cor-
rect average for the year. In the larger number of cases the
illuminating powers given arc probably not more than half a
candle from the truth. When the amounts of ammonia given
are comparatively small, they may be taken as approximately
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correct. When the amount of ammonia is large, it fluctuates
from clay to day according' to the coal used, the quantity of
gas made, the temperature of the air, the quantity of water
used for washing the gas and the manner in which it is used,
so that the gas of the same company will sometimes contain a
number of times more ammonia at one time than at another.
Usually the amount of sulphur does not vary through very
wide limits.

Generally speaking, the illuminating power of the gas
furnished by various companies is satisfactory, and the
amount of sulphur is not excessive, considering the means
available for its removal. But some of the companies have
an amount of ammonia in their gas that is quite excessive,
taking into account the fact that it can be almost wholly
removed by simple washing with water in a proper apparatus.
The ammonia in gas ought to be a source of income to the
companies instead of an expense.

The present law for the inspection of gas and meters was
passed about sixteen years ago, and gas-making has made
considerable advances during that time, and the weak places
in the law have become apparent. The law, as far as it
relates to gas-meters, has worked smoothly and has given
satisfaction.

There are a few meters still in use that have not been
inspected ; and as probably not more than one in three is
correct, I would recommend that the law should be modified,
so as after 1877 to impose a fine on every meter in use that
has not been inspected according to law. It should also be
provided, that when for any purpose the top is removed from
any meter, before said meter is again put in use it should
be tested in the same manner as a new meter. The first of
these additions to the present law, would prevent any new
meters being set before they were inspected. As regards the
second addition, it seems to be evident that a repaired meter
needs inspection just as much as a new one.

While the present law provides very well for the inspection
of gas-meters, it is deficient in regard to testing the gas itself.
The IaAV specifies that "Illuminating gas shall not be mer-
chantable which has a minimum value of less than twelve
candles,” and the Inspector is ordered to report " whether it
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is sufficiently well purified from sulphuretted hydrogen, am-
monia, and carbonic acid.”

Probably very little gas is manufactured in this State that
is as low as fourteen-candle power, the majority of compa-
nies sending out about sixteen-candle gas. In other words,
the standard for illuminating power is so low as to be of no
use. In regard to purity, the law is indefinite, as no fixed
standard is set; neither is any mention made of any com-
pound of sulphur other than sulphuretted hydrogen.

The oidy provision the present law makes for testing the
gas is to direct the Inspector to make tests whenever required
by the mayor and aldermen of any city, or the selectmen of
any town. Practically speaking, no such calls are made at
present; and if a number of cities should desire to have their
gas tested at the same time, one Inspector would not be able
to do it.

I think it desirable to change the present standard so that
no gas shall have an illuminating power of less than fifteen
candles, nor contain more than ten grains of ammonia, or
twenty-five grains of sulphur, in one hundred cubic feet of
gas ; and that when at any official testing the gas does not
Comply with the foregoing requirements, a fine shall be
imposed on the company making the gas. In order that the
gas may be kept at the required standard, frequent testings
will be necessary. The best manner of distributing such in-
spections amongst the companies seems to be to require the
gas of every company to be tested as often as a certain quan-
tity of gas is manufactured. I would recommend that there
shall be at least one inspection of every three million cubic
feet of gas manufactured by any gas company: provided that
as many as three inspections a year shall be made of each
company’s gas. If these recommendations are carried into
effect, the amount of inspection which the gas of the prin-
cipal companies will receive will be about as follows : Boston,
two hundred and seventy (270) inspections a year, or in
winter once eveiy day; Roxbury, Lowell and Cambridge,
each twenty-five to thirty (25 to 30) inspections a year, or in
winter once every week or ten days; Charlestown, South
Boston, Springfield, Worcester, Lawrence and Fall River,
each fifteen to twenty (15 to 20) inspections a year, or in
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winter once every two weeks ; Dorchester, Brookline, Salem,
New Bedford and Lynn, each eight to twelve (8 to 12) in-
spections a year, or in winter once every three or four weeks ;

Chelsea, East Boston, Newton, Jamaica Plain, Holyoke,
Malden and some others, each five to eight (5 to 8) times
a year. There are about forty other gas companies in the
State, and they would each require from three to five inspec-
tions a year.

This scheme would require over six hundred inspections a
year, and during the winter months at the rate of about nine
hundred a year. As one Inspector can scarcely average more
than one complete inspection a day, two additional Inspectors
would be necessary. The increase of expense of these two
assistant Inspectors would not be more than three thousand
dollars ($3,000) a year, including travelling expenses.

For the convenient and accurate performance of the above
inspection, every gas company that manufactures more than
fifteen million cubic feet of gas yearly, should set up at some
distance from the works a bar photometer and a meter prover
of a construction and design approved by the Inspector.
Some new apparatus is also required at the office of the Gas
Inspector.

A few minor alterations might advantageously be made in
the law if any change at all is considered desirable.

CHARLES W. HINMAN,
Inspector of Gas and Gas-meters.




