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Office of the Inspector of Gas and Gas Meters
Hawley Street, Boston, Mass , Jan. 26, 1894.

m. George yon L. Meyer, Speaker of the House of Representatives.

Dear Sir : — The Inspector of Gas Meters and of Illumi
lating Gas begs to submit his annual report to the Legis
at ure.

Very respectfully

CHARLES D. JENKINS

Ccimmmuwcaltl) of iHassadjusctte.

Inspector.
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Office of Gas Inspection, 32 Hawley Stkee 1
Boston, Mass., Jan. 24, 1894.

To the Honorable the Senate and House of Representatives of the Com
monwealth of Massachusetts.

The Inspector of Gas Meters and of Illuminating Gas
begs to submit the following report:

Maj. Charles W. Hinman having resigned from the office
of Inspector of Gas and Gas Meters the latter part of April,
the former assistant inspector was appointed to fill the
vacancy ; this necessitated the appointment of a new assist-
ant inspector, who was not ready for work before the last of
August. Owing to these changes, nothing more has been
attempted than to finish the routine work laid out at the
beginning of the year; and this report gives the results
obtained during the twelve months.

During the year 1893 there were inspected 19,706 dry
gas meters; of this number 19,175 were new or repaired,
while 531 were meters reinspected on the complaint of a
consumer or a gas company. As the law requires that
meters used to supply gas to consumers shall be duly
stamped and sealed, all new meters, or those which have
been repaired, passing inspection, bear a brass badge
soldered on one corner of the top, and the date impressed
in sealing wax on the opposite corner. The badge and date
are put on the meter in such a way as to cover the joint
made by soldering on the top of the meter. In order to
change the registering mechanism it is necessary to take off
the top, and in doing so the date and badge are either muti-
lated or destroyed; the meter must then be inspected and
sealed again before being used. In inspecting the accuracy

tfommourocciltlj of ittassacljusctts.
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of registration especial attention is paid to temperatures; as
a difference of live degrees Fahrenheit makes a difference of
about one per cent, in the volume of a gas, it is necessary to
keep the meter to be tested, the dir in the meter prover, the
water in the prover tank and the air in the room at nearly
the same temperature, a difference greater than three or
four degrees not being allowable. When tested under theseo O

conditions, at the legal rate of six feet per hour for each
light the meter is marked to supply, those meters are passed
as correct which register within the legal limits of two per
cent. The badges are numbered serially, and a record is
kept of the proof of each meter, the size in lights, the date
of inspection, the maker’s name and number.

Meters in use are subject to reinspection by the State In-
spector on complaint of a consumer or a gas company;
notice is taken as to whether the condition of the badge and
seal indicate any alteration of the rate of registration. Of
this class there were 531 meters tested last year. The re-
sults given below would indicate that more attention should
be given by many of the gas companies to the frequent test-
ing of the consumers’ meters, and more especially to setting
meters in proper places. Meters set in dry places, where
the temperature is moderate and equable, need attention in
perhaps only five or six years, and will generally remain
accurate much longer; but if the places chosen are near or
over furnaces or steam boilers or other unsuitable places,
more frequent examination is necessary. The quality of the
gas supplied through the meter has an important bearing
also. A large percentage of ammonia or unfixed oily vapor
may affect the registration by combining with the oil used to
render the leather diaphragms soft and pliable and also by
corroding the moving metal parts. Sulphuretted hydrogen
and tarry matter in the gas tend to make the meter work
hard.

Of the 531 meters reinspected three would not register
one varied from four per cent, fast to eighteen per cent
slow; of the remaining 527, 284, or fifty-three and nine-
tenths per cent., were correct with the two per cent, limit and
were sealed and stamped anew; 197, or thirty-seven and
four-tenths per cent., were fast, registering against the con-
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sumer, the average error being five and one-tenth per cent.;
46, or eight and seven tenths per cent., were slow, the aver-
age error being nine and three-tenths per cent.

The average error of the 527 meters tested was one and
twenty-three hundredths per cent. fast. Excepting for the
year 1875, this is the highest average per cent, fast for
twenty years.

Of the 197 fast meters, eighty-six were five or more per
cent, fast; seventeen were ten or more per cent, fast; two
were twenty-two, two were seventeen, one fifteen and two
fourteen per cent. fast.

Of the forty-six slow meters, twenty-six were five and
more per cent, slow and eight ten and more slow ; the slow-
est meter was eighty-three per cent, slow, one was fifty, one
thirty, tvvo twenty and one meter eighteen per cent. slow.

Eight gas-meter provers have been graduated the past
year by means of the standard cubic foot.

The law provides that the gas of every company supply-
ing more than fifty consumers shall be tested at least twice
a year, an additional inspection being made for every six
million cubic feet of gas supplied by it. The candle power
given by burning the gas at the rate of five feet per hour
through the burner best adapted to it must not be less than
sixteen, the standard being the standard English sperm can-
dles burning at the rate of one hundred and twenty grains of
sperm per hour. The gas must not contain more than twenty
grains of total sulphur or ten grains of ammonia per one
hundred cubic feet of gas, nor any sulphuretted hydrogen.

In testing the gas supplied by the sixty-eight companies
the examinations were made at irregular intervals, without
any notice whatever to the gas companies, following the con-
sumption to an extent by making more tests in the winter
than the summer. The gas of the coal-gas companies was
tested with the “Sugg’s London Argand ” burner, size D;
the water-gas with an open burner, generally the six-feet
size, “ Sugg’s Table Top,” and the mixed coal and water-
gas with the Argand.o C

The sulphur was determined by burning a known quantity
of gas in an ammoniacal atmosphere and determining the
sulphuric acid found, volumetrically.
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The ammonia was found by a colorimetric method. The
gas being passed through an amount of standardized hydro-
chloric acid equivalent to one one-hundredth of a grain of
ammonia gas, with cochineal for an indicator, the change in
color showed the point of neutralization of the acid.

Sulphuretted hydrogen was looked for when setting up
the sulphur apparatus.

Only three eudiometric analyses have been made the past
year; and a few specific-gravity determinations made.

The following tables give the averages obtained during
O O o o

1893, in the examinations of the gas of the State. The first
table is for the larger companies, which, manufacturing more
than fifteen million cubic feet of gas annually, furnish a suit-
able testing-room and photometer at a distance of at least a
quarter of a mile from the works, as required by the law.
The average candle power is given, also the highest and
lowest candle power during the year, and the average sul-
phur and ammonia.

In testing the gas of the forty-four smaller companies a
portable photometer is made use of. This useful piece of
apparatus, weighing scarcely sixty-five pounds, contains
everything necessary to determine the candle power of gas,
packed in a small trunk, and the smaller companies may
therefore be tested in any available place, such as a town
hall or hotel. The second and third tables give the results
obtained in this way, the third table being for the companies
making gas from petroleum or its products, with or without
the admixture of air.

Larger Companies.

| Grains per

'Zr • Candle Power. One Hundred Feet
g NAME OF PLACE OR of Gas of
= gS COMPANY. 1

Average. Highest. Lowest. Sulphur. Ammonia.

62 Boston 24.83 27.7 19.9 0.45 I.

13 Brookline, . . . 19.06 24.0 16.6 9.82 1.55

24 Cambridge, . . . 16.99 17.5 16.2 ' 10.67 1.82
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Larger Companies Concluded.

r
PLACE OR
’ANY.

£

Average. H

11210.08 21.316 17Charlestowr

17.94 18Clielse

Dorchester,14

18.4 16.7 7.41East Boston,

1Fall River12

1.711 Haverhill

18.11 19.0 17.1 ! 9.46 92Holyok10

Jamaica Plain, . 18.31 19.3 I 17.2 ! 8.89 ; 6.26.263

66 21.0 I 18.6 i 7.38 , 1.-Lawrenc14

17.1Lowell, 17 6-42

13.961719.05 2(Lynn,16

17.86 19.9 16.9 1 10.46 | 6.61Malden, 6

8.61 1.18.4New Bedford, 19.66 20.9

17.63 ! 18.7 16.1 ' 14.07 1 1Newton,11

3.71 27.1 19.6 i 5.58 | I.Roxbury,

17.25 18.2 15.4 11.23 I.

17.93 18.7 17.8 6.98 4.17

Salem,8

South Boston,15

16 | Springfield, . . . 18.21 19.4 16.6 8.98 | 2.968.98

17.72 18.8 16.2 j 7.61 [ 3.4Taunton,

17.9 16.7 | 7.60 I 2.57Waltham

19.62 20.9 18.1 | 8.7tWorcester

8.8419.46Avera
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Smaller Companit

S “a SAME OF PLACE OK COMPANY,
o « c Power.
7

A I]Ip!

118.20Adam

6.50 1.Amesbury,

18.13 | 6.37 1.-Arlington,

21.35 9.70 I.Athol

Attleborough 17.55 6.50 3.02

17.53 9.00 2Beverly

1.5:Brocktor 10. (21.8:

21.20 4.73 1Chicopee

11.7Clinton 18.

10.65 1Danvers. 15.90

Dedham, 17 1.2'

Easthamptou, 17.90 10.45 iAi

Fitchburg 18.0( 12.

Gloucester 18.104

Greenfield, 16.80 8.61

Manufacturer (Fall River), 4.80 1.3'18.

Marbleh 11.5116.95 I.

Marlborough, 8.46 3.6C18.

Milford, 17.47 92

Nantuck 17.90

Natick, 17. 6 1.4

i Newburyport, 6.67 1

North Adams4 9.49 1

Northampton 18.10

4 North Attleboroue 17.52 6.63 2.17

Pittsfield4 23.47
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Smaller Companies Concluded.

IIRAINS
Fbet of GasCandle

Power.
NAME OF PLACE OR COMPANY

y.
Sulphur. Amm<

17.90Plymouth,

Quincy, .

10 1.5

18.20 I 6.80 12

19.00 i 6.40 1Spencer,

Wakefield,

Ware,

17.73 6.70 1

17 3.15

1Webster 18.40

17 4.47 1Westfield,

Woburn, . 10.20

80 : 2.3018.54Average

Companies making Gas from Petroleum, etc.

Candle
Power.NAME OF PLACE OK COMPANY

£
-

36.302 Amherst

29.052 Chicopee Falls,

2 Gardner, 51.90

24.90Ipswich,

29.533 Leominster

2 Lexington, 25.65

28.43Middleborough,

24.733 Southbridge, .

2 Stoughton,
2 Williamstown,

40.40

43.35

33.42Average,
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The above results were furnished to the Board of Gas and
Electric Light Commissioners from time to time, during the
year, at their request.

Leaving out the oil-gas companies, the average candle
power for the State was 18.92 ; for the forty coal-gas com-
panies the average was 17.86, an increase of 0.26 of a
candle over last year. For the larger companies there was
an increase in candle power of 0.43, and for the smaller
companies an increase of 0.54 of a candle, both being due
largely to the higher candle power of the water gases,
although many of the coal gases were improved somewhat.
The decrease in sulphur is probably due to a better quality
of coal being furnished last year. At Lowell the gas com-
pany has added apparatus for making water gas, the two
gases being supplied mixed. The Brookline Gas Company
changed from coal to water gas, two tests being made after
the water-gas apparatus was in use, 23.8 and 24.0 being the
candle powers obtained.

The gas at Danvers on March 25 gave a candle power of
only 15.8 ; at Westfield and North Adams on December 13
the candle powers were 15.3 and 15.9, respectively. Salem
had the fourth low candle power, 15.4, on December 28.
After the legal standard for candle power was raised in
March, 1892, from fifteen to sixteen, some criticism was
made by the gas companies that it was too high, but it
would seem to the Inspector that sixteen is fully low enough.
Excepting, perhaps, Danvers, the companies above noted as
being deficient in candle power usually furnish much better
gas, as shown by their averages; and the last three com-
panies owe their deficiencies to temporary troubles. Of the
forty companies furnishing coal gas, which is naturally lower
in candle power than the water or oil gases, the average was
a candle power eighty-six hundredths above the legal re-
quirements, and but three averaged below seventeen candles.

The following companies on the dates given were found
to have sulphuretted hydrogen in their gas:
Amesbury, .

.

. June 14 I Salem, . . . April 14
Mar. 1G

Natick, . . . Nov. 4 ; Spencer, . . . Nov
North Adams, . . Dec. 13 •! Springfield, . . Feb. 8

Feb. 2 j Springfield, . . Nov. 24
a, ... Mar. 7 | Springfield, .

. Dec. 14
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At Salem the tests were consecutive, and a fine of one
hundred dollars became due the city. At Springfield the
last two tests were consecutive; but on December 27 the
gas was found to be clean. At both these places special
efforts were made to properly purify the gas after attention
was called to the trouble ; but, although made and put into
the holders clean, the gas became fouled from the water in
the tanks and drips, unsuspected sources of contamination.

The following companies on the dates given exceeded the
legal standard of ten grains of ammonia per one hundred
cubic feet of gas :

Chelsea, Dec. 30, . . 15.4 Jamaica Plain, July 28, . 35.7
East Boston, Feb. 3, . . 18.5 Malden, Jan. 26, . . 16.4
East Boston, Apr. 12, . . 11.2 Malden, Apr. 27, . . . 12.1
Greenfield, Oct. 4, . . 13.2 Milford, Mar. 9, . . . 26.8
Holyoke, June 28, . 10.9 : Quincy, Mar. 10, . . . 14.6
Holyoke, Aug. 9, . . 11.2 | Quincy, Oct. 13, . . . 20.0

The excesses at Holyoke were consecutive, but an inspec-
tion September 14 showed only eight grains; the two con-
secutive excesses at Quincy were followed on November 22
by an amount of only three and nine-tenths grains.

As ammonia is readily removed from gas by washing with
water, and as the crude ammoniacal liquor possesses consid-
erable commercial value, but little excuse can be offered for
allowing such large amounts to remain in the gas, provided
the proper washing apparatus is in good order, and receives
the necessary attention.

The Boston gas was analyzed eudiometrically April 24,
with the following result:
Candle power, 26.6

Illuminants, 16.63 per cent, by volume.
Marsh gas, 19.24 “

Hydrogen, 31.71 “ “

Carbonic oxide, . . . . . . 26.84 “

Nitrogen, 2.45 “ “

Oxygen, -

Carbonic acid, ......3.13 “

The Jamaica Plain gas on May 1 gave the results, the
candle power being 18.5, as follow
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Him
Marsh
Hydro,

Carbonic oxide,
Nitrogen,
Oxygen,
Carbonic acid

On June 27 the ga
Chelsea was examine
analysis showed :

furnished
1; with a

by an e
candle

ixperiment
power of

ill plant in
1.7, the1

Illuminants,
Marsh gas,

16.03
13.94

Ethane, 1.26
Carbonic oxide,
Nitrogen,

9.12
>8.14

Oxygen,

Carbonic acid, 1.51

The above is respectfully submitted.

CHARLES D JENKINS
Inspector of Gas Meters a of Illuminating C




