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DETAILED RESULTS

OF THR

GAS PRODUCER TRIALS

BY
R. J. DURLEY

INTRODUCTORY

In the autumn of 1906, the Canadian Government, through Dr. A. P.
Low, Director of the Geological Survey, decided to undertake a study of
the fuels of the Dominion, somewhat on the lines of the fuel tests which
had already been commenced by the United States Geological Survey.
But inasmuch as the Government had not, at Ottawa, any suitable
mechanical laboratories, and as research work had already been done
by the Mining Department of MeGill University on a number of western
coals, Dr. Low invited Dr. Porter, the head of that department, to under-
take the larger investigation. This proposal was approved by the Uni-
versity governors, and Dr. Porter was authorized to carry.out the tests
in the University laboratories, without charge; on the understanding
that the Government would pay for such apparatus as might be required
to supplement the existing equipment, and to make good all additions
to the salaries, wages, and supplies accounts; rendered necessary by the
investigation. At the request of Dr. Low, also, the Intercolonial, and
Canadian Pacific railways, very generously agreed to haul the material
—amounting to many hundreds of tons—free of charge.

Shortly after the commencement of the investigation the Dominion
Department of Mines was created, under the Hon. William Templeman,
as Minister of Mines, and Dr. A. P. Low, as Deputy Minister; and the
investigation, together with all matters relating to economic minerals,
was transferred from the Geological Survey, to the Mines Branch, under
the Directorship of Dr. Eugene Haanel. The original arrangement, was,
however, in all other respects, continued without change.

From the beginning it was intended to confine the investigation to the
coals and lignites of the Dominion; and the following points were covered
by the scheme:—

See. L—General organization and administration.

I1.—Preparation of a general summary report on Canada’s coal
fields and coal mines.
III.—Sampling in the field.
IV.—Crushing the samples and preparing them for treatment.
V.—Washing and mechanical purification.
VI.—Coking trials.
VII.—Steam boiler trials.
VIII.—Producer, and gas engine trials.
IX.—Chemical laboratory work, and miscellaneous investiga-
tions.
9
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TECHNICAL S§TATT..

The technical staff engaged in the investigation, comprised :-- o

(1). J.B. Porter, EM., Ph.D., D.Sc., Professor. of Mining Lngmeer—
ing, McGill University—Responsible for the organization and general
direction of the investigation, and 'directly in charge of Sections 1, 1V,
and V, and VI (in part). .

(2). R.J. Durley, B.Se,, MaD Plofessm of Mechanical Engineer-
ing, McGill University—In charge of Sections VII and VIIL

"(8). " Théo. C. Denis, B.Sc., Mines Branch, Department of Mines,
Ottawa—In charge of Sections IT and II1 (in part).

(4). Edgar Stansfield, M.Sec., Chief Chemlst—ln chalge of Section
]X and Sections ITT and VI (in palt)

" (5). H. F. Strangways, M.Sc., Dawson Fellow in Mining, MeGill
University—Assistant in Sections IV-and V, 1907. - -

(6). H. G. Carmichael, M,Sc., Dawson IFellow in Mining, MeGill
University—Assistant in Sections IV and V, 1908.

(7). E. B. Rider, B.Sc., Demonstrator in Mining, McGill Umve1s1ty
—Assistant in Sections IV and V, 1909-10.

(8). Chas. Landry, Chief Mechanic of Mining Department, McGill
University—Foreman in Sections IV and V. .

(9). J. W. Hayward, M.Sc., Assistant Professor - of Mechanical

Engineering, McGill University-—Assistant in eharge of Section VII 1907,
~ and preliminary work in Seetion VIIL.

(10). J. Blizard, B.Sec., Lecturer on Mechanical Engineering, McGill
University—Assistant 'in chalge of Section VII 1908, and Ass1stant
in Section VIII, -

(11). D.-'W. Munn, M.A., B.Sec,, Demonstl ator . in Mechamcal Engi-
neering, MceGill Unlvelslty——Ass1stant in ‘Sections VII.and VIII.

(12). G. 1. Guillet, M.Se., Demonstrator in Mechanical Engineer-
ing, McGill University—Assistant in Section VII.

(13). G. Killam, M.A., B.Se.; Demonstrator in Mechanical Engi-
neering, McGill’ Umvelsxty—Assmtant in Seetion VIII, .

(14). J. S. Cameroii, B.Se., Demonstrator in Mechamcal Dngmeel-
ing, MeGill Umvels1ty—Ass1stant in Section VIII, J

(15). A. Balmfirth, Superintendent .of MeGill Umvelslty Power
House—TForéman in-~Section VII. .

(16). " J. Gardner, Foreman in Section VIII.

(17). J. Hoult, Fireman in all tests of Section VII. -

(18). J. H. H. Nieolls, B.Se., Asmstant Chemist—Assistant in See-
tion IX 1908, 1909.

(19). R. T. Mohan, B.Sec., Assmtant Chemlst——Asslstant in Section
IX 1908. o -

(20). P. H. Elliott, M.Se., Assistant Chemist—Assistant in Section
IX 1908. -
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(21). E. J. Conway, B.Sc., Assistant Chemist—Assistant in Section
IX 1908.

- (22). W. B. Campbell, Assistant Chemist——Assistant in Seetion IX
1909. )

(23). R. 8. Boehner, M.Sc.,, Demonstrator in Chemistry, MeGill
University—Assistant in Section IX 1908, 1909. .

(24). H. Hartley, B.Sec., Assistant Chemist—Assistant in Section
IX 1909. -

(25). W. P. Meldrum, B.Se., of the Department of Chemistry,
McGill University—Assistant in Section VI 1909.

(26).. H. L. Gray, B.Sc., Demonstrator in Metallurgy, MeGill Uni-
versity—Assistant in Seetion VI 1909.

(27). H. G. Morrison, B.Se., Assistant Chemist—Assistant in See-
tion IX 1909, 1910. '

There were also a number of machinists, mechanies, and labourers,
engaged more or less continuously in the several sections.

In addition to the persons above named, the following members of
the University staff very materially aided in the progress of the work by
giving occasional assistance and advice:—

Alfred Stansfield, D.Se., Professor of Metallurgy.

H. T\ Barnes, D.Sec,, P10fess01 of Physies.

. Acknowledgment is also due to the Governors of MeGill Un1vels1ty,
and to W. Peterson, C.M.G., Principal; . D. Adams, F'.R.8., Dean: W.
Vaughan, Esq., Seeretary; S R. Bunell Esq., Chief Aceountant and
many others.

LABORATORIES. N

The laboratories- of the Mining and Mechanical Departments of
Me@ill University, in which the tests were made, were built and equipped
some few years ago on a scale unequalled at the time in North America,
the buildings and apparatus for the Ove Diessing Department alone
costing over $150,000, and the Steam Laboratory an almost equal sum.
This equipment needed very little augmentation in respect of sampling,
crushing, coal washing, steam boiler tests, and chemiecal analysis; al-
though a number of minor pieces of apparatus had to be purchased, such
as extra calorimeters, pyrometers, thermometers, ete., ete.

In the matter of producer and gas engine tests, larger expenditure
was necessary, as the University equipment was on too small a scale for
the extensive tests contemplated. An addition 25 X 70 was, therefore,
built to the Ore Dressing Laboratory, and equipped with a complete
plant of the most modern type, the cost for building and plant being
approximately $12,000. A detailed deseription of this plant, with cuts
of the apparatus, ete., will be found in Vol. I, Part VIIL, of the Report,
and similar descriptions of the apparatus used in the other parts of the
investigation will be found in the other parts. -

S
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THE INVESTIGATION.

. Sampling in the Freld.

Sixty-three separate mines or seams were specially sampled for the.
investigation. The work of sampling was always done by a responsible
member of the technical staff, and every precaution was taken to ensure
reliability, The general rules governing this sampling and the detailed
descriptions of the work of samipling at the several mines are fully stated
in Vol. I, Part III.

A list of the samples arranged in geoglaphmal order is given in the
table of contents of each volume of the appendices III, IV, V, and VI, .
and is also printed in the text of the Report proper, Vol. I, pp.8to 11, and .
Vol. I1, pp. 181 to 184. .

Crushing and Sampling in the Labomtory.

The main samples on their arrival at the testing plant at McGill
University were all crushed to go through a 2” screen, mixed thor-
oughly on a large granolithic sampling floor, sampled for the chemist,
‘ete., and finally resacked, sealed, and sent to a dry room for storage while
awaltlng test.

The methods of sampllng are stated in detail in Vol. I, Part IV,

The smaller subsidiary samples were sent dlreetly to the chemical
laboratory, where they were stored in sealed vessels untll required.

Mechanical Pum’ﬁcatibn.

" Each main sample was experimentally treated in the laboratory with
heavy solutions, and the fractions analysed with a view to determining
the probable results of washing. In all cases where these preliminary
tests gave favourable results, a large lot was treated in the coal washing
plant of the University, and this work was checked by a further series
of tests with heavy solutions.

It would, of course, be possible in a laboratory to do extremely
thorough washing at an expense disproportionate to the value of the
coal ; but this was not attempted, the aim being to reproduce commercial
conditions. From comparative tests made between the laboratory work
and- coal washing in standard plants, it is evident that this end has been
attained, and the tests as carried on may be taken in a broad way to
' represent average eommercial work.

The  whole subject of coal washing, as well as testing, is dealt W1th
in Vol. I, Part V, and the results of all of the trials are presented in a
series of summary tables. The detailed results of each test are given
in Vol. ITI, Appendix I. :
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Coking Trials.

Coke, as ordinarily manufactured in beehive ovens, can only be pro-
duced from bituminous coals possessing particular qualities, but when
retort ovens are employed a larger range of coals are available, although
even at best there are many coals from which good coke cannot be pro-
duced.

Several series of trials were made to test the coking qualities of the
various coals in both types of ovens, and also to determine upon a reliable
method of producing coke from small quantities of coal, and a method
of comparing different cokes in respect of their strength, porosity, ete.

These experiments are described in detail and their results sum-
marized in Vol. 1, Part VI, but additional matter velating to special
methods of testing, ete., will be found in Vol. VI, Appendix IV.

Botler Trials.

The boiler trials were conducted in the boiler testing room of the
University, the method used being as far as possible in accordance with
standard practice.

The boiler, which is a Babcock and Wilcox, rated at 60 H.P., was
thoroughly cleaned and tested before the trials were commenced, and
standardizing tests were run with Georges Creek coal. The series in-
cluded 72 trials, each of which lasted at least ten hours.

The methods employed in conducting the trials ave fully detailed
in Vol. IT, Part VI and this Part also contains a general discussion of
the use of coal for steam raising, and a tabular summary of the whole
series of trials. '

Full notes of each of these trials are published in Vol. IV, Appendix
I1. '

Producer Trials.

In the beginning, it was decided to attempt to earry out the boiler
and producer tests on a rather small scale, owing to a wish to make the
investigation of immediate value to the numerous small manufacturing
and power plants which are springing up all over the country, especially
in the west, where for many years they will play a leading part in its
industrial development. It was also desired to test all coals with equal
thoroughness, and as nearly as possible under identical conditions, The
transportation of fifty odd 10 ton samples for distances ranging from 800
to 3,000 miles was a sufficiently serious matter, It was, therefore, decided
tor work on a scale of approximately 40 H.P., although it was known that
bituminous eoal producers had not been altogether perfected for so small
an output. Assurances were given, however, by several of the leading
firms making producers, that they could provide the necessary apparatus.
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Wheh, however, specifieations were prepared and tenders asked for,
the makers, both at home and abroad, exhibited an unexpected relue-
tance to guarantec their’ maehmely, and much time was lost. in corres-
pondence. In the meanwhile an anthracite producer of approved form
"was put in; and a series of trial runs on anthlaelte coke, éte., were com-
meneced, to (11‘111 the staff, and get matters in working order. Ultlmately,
the makers of two well-known types of producers undertook to' build-
plants for bituminous eoal, and did actually ereet producers with the.
necessary tar extraction apparatus but in both cases the producers
failed to meet the requir ements: ongmally speelﬁed and were, ther efore
removed.
The experience “gained in the tests above mentloned enabled Pro-
fessor Durley to- design a down-draught ‘producer which did meet the”
requirements ; and after a long series of preliminary tests, necessary to
arrive at a trustworthy method of opelatlon it was possible to begin the
final tests on the series of coal samples. )
As in the.boiler trials, the method of flying start was adopted: the
actual. runs lasting 24 hours, and the total operation almost 36 hours.
This time oceupied was as long as eould be managed without a very large
increase in the staff, and an even greater increase in the cost; but these
24 hour tests were checked by a sufficient number of longer trials—oné
lasting 10 days—to show that the apparatus was quite capable of domg
ccontinuous, ¢.e., commercial work.
Criticism may be offered against the use of one producer for all
classes of eoal, from semi-anthraecite to lignite; but in any series of tests
it is undesirable to change the apparatus or the conditions of work more
than is absolutely necessary. The results have justified the course taken
in this ease. It is searcely necessary to say, that the serubbers, washers,
- tar extractors, ete., were so fitted that they could be cut out by means
of valves and by-passes, and that they were only used when necessary.
» The methods employed in conducting the trials are fully set forth

in, Vol. IT, Part VIII, and the results of the trials are presented in tabu-
lar form. This Palt also contains a discussion of general questions of
the use of producers and gas engines for the generation of power. The
detailed results of the trials are contained in the present volume,

Chemical Work.

The chemieal lab01at01y of the Mining Department at MeGill Um-
versity was given over exclusively to the work of the tests for more than
three years. Standard methods of analysis were used as far as possible,
and these, together with a mumber of important special methods, are
fully deseribed in Vol. IT, Part IX. A summary statement of the analy-
ses of all of the regular samples appears at the end of the same Part.
Details of the less important analytic work, and acecounts and records
of a large amount of secondary work, are given in Vol. VI, Appendix V.
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THE REPORT

It will be seén from the above description of the investigation, that
an attempt has been made to cover a large field, and yet to do the work
in great detail. “As a result of this, a very large amount of information
has been gathered; but much of it is so highly technical as to be only of
interest to specialists, hence it has been thought best to divide the Re-
port—which comprises six volumes—into two main sections of two and
four volumes respectively.

In the first section there are separate chapters, or parts, dealing
with each of the seven divisions of the investigation outlined in the last
few pages. Bach of these parts begins with an introduetion, in which
the subject of the division is dealt with in a general way, followed by a
more or less extended description and discussion of the experimental
work attempted; and concluding with a carefully tabulated summary
of all of the tests in that division.

Preceding the technical reports referred to above, there are two
important chapters, the first being an introduction dealing with the
investigation as a whole, and the second being a very full descriptive
paper on the history, geology, and present commercial development of
the coal fields and coal mines of Canada, from the pen of Mr. Théo. C.
Denis—a member of the permanent staff of the Mines Branch of the
Department of Mines. This part of the Report, which is profusely illus-
trated with maps and photographs, differs from the remainder in that
its matter is largely drawn from previous publications of the Geological
Survey and other sources, but it possesses great value as an introduction
to the somewhat technical reports which follow, and is of importance,
on its own account, as the most complete single work yet written on the
coal fields of the Dominion.

The first two volumes of the Report, comprising Parts I to IX in-
clusive, may, therefore, be considered as complete in themselves, and
it is hoped that they will prove of value, not only as contributions to the
technological literature on coal, but also as a source of useful and timely
information to the general publie, on the coal resources of the Dominion
and on the best methods of utilizing these resources.

The remaining four volumes, III, IV, V, and VI are given up ex-
clusively to tabulated records and details of the tests summarized in
Volumes I and II, to which they thus become highly technical appendices.
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TRIAL OF No. 4 PRODUCER WITH COAL No. 36
Date—March 8 and 9, 1909. Trial Number—32

OBSERVATIONS OF GENERAL CONDITIONS.

General Notes.

Barometer at beginning of trinl. . ... coiiiiiiii it i i i e, 29° 83 inches.

" ‘820 p.m., March 8 cae 2988

" “oendoftrial. .. i it eserettesainsanans 2997 ™
Wuber.fnetexz'rouding“nt g a.m., March 8.... gg,%'g imperial gallons.

. " Difference, 2,888 “

Brick in producer base. ..o voviieiiviriororeioniaaans . 935 Ibs.
Average level of fuel below top plate of Produeer. . v, v ver i ieniinrerrnrennns 18* 3 inches.
Tive

2.40 a.m., March 8 Started fire with 5 lbs. of shavings, 40 1bs. of wood, 120 lbs. of coke.
3.20 « ¢« Down-draft, with fan exhausting directly to the atmosphere.
3.20 :i :; : Chaﬁged 131 ll?‘s. of Soke.

g:ig @’ {3 113 143 }38 {3 143

7.00 (44 [{3 113 {1 100 {3 143

8.05 « ‘“ ¢ Down-draft with blower.

8.15 ¢« “ ¢“  Started engine.

820 ¢ ¢ Trial commenced.
11.30 “ ¢ (Gas washer blown through with steam.

4‘00 p'm.’ 13 {4 {1 114 111 114

520 « ¢« ¥ \QGas washer stopped owing to a hot bearing ; sawdust serubber
6.20 « oo being substituted.

820 «  « 9  Trial finished.

Engine valves in good condition at the end except for a little soot ; the spindles were cleaned. Heavy
suction in early morning due to dirt in long pipe.

Weight of wet refuse removed during trial, . .....ovovieiiian T 1,065 1bs.
A sample of 225 lbs. of this when dried weighed........... PRI .. 147 ™
Weight of wet refuse removed after the trial . .......ooiviiii ittt 1,073 *
A sample of 215 lbs, of this when dried weighed. . 133 "
Tar removed from the wet serubber ........ 84 ¢

. Tar removed from the PIPes, EtC. ... vt ir ittt iiirniitieieiaritrtertersserarrtrsanassnnsns 10 ¢

|
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME.
Date—March 8 and 9, 1909. . _ Trial Number—32.

Note: R.and B. apparatus used.

.| Carbon . Inflam-
Carbon . Bthy- - Meth~ | Hydro- | Nitro-

Time Dioxide | OXV8° | “Tene txlde | ane gen gen mg%l?élé

per cent. | percent.| per cent.| per cent.| per cent.| per cent.| per cent.| per cent.
9.05am...... 8-9 0-8 0-3 - 8-6 4.4 11-7 |.65-3 250
10.00 “ .... 9.7 0-5 0-1 14-4 3:2 10-4 61-7 28-1
11.00 “ .... 9-1 0-6 0-0 13-4 2-6 7-5 66-8 | 23-6
12.00 p.m.....| 10-0 0-5 0-2 8-4 4.2 9-8 66-9 22-6
1.00 “"....] 10-0 0-3 0-0 13-9 2-5 4.1 69-2 20-5
2,00 “ ....| 10-9 0-4 0-1 10-0 3-2 7-6 67-8 20-9
3.00 “ ....| 12-3 0-2 0-2 10-4 3-3 14-4 59.2 28-3
4,00 *“ ....Q 12.9 0-3 0-0 11-6 2-0 14 .4 58-8 28-0
500 * ....| 13-7 0-2 0-0 10-4 - 29 12.2 60-6 25-5
630 “ ....} 10-6 0-7 0-0 13-3 2-7 11-8 60-9 28-8
8.00 “ ....[ 10-7 0-5 0-2 12-7 3-1 9-8 | 63-0 25-8
9.30 ¢ ....] 10-3 0-6 0-0 15-1 2-5 9.8 61-9 27-2
-10.50 ¢ ... 8.8, 0-6 0-4 11-2 4.4 16-0 58-6 32-0
12.30 a.m.....| 10-3 0-5 0-0 10-7 3-6 13-2 61-7 27-5
.50 ¢ ....| 12.0 0-8 0-0 10-1 2-8 14.-4 59-9 27-3
3.50 “ .... 12.4 0-5 0-0 12-8 1.9 9.7 62-7 | 24-4
450 ¢ .... 13-41} 0-7 0-0 10-1 2-4 14-4 59-0 269

550 ¢ .... 10-8 0-7 0-3 8-7 56 14-3 '59-6 28-9 .
6.50 “ ....| 10-1 0-6 0-1 99 4.2 10-9 64-2 25-1
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OBSERVATIONS OF GAS METER AND B.H.P.

Date—March 8 and 9, 1909.

Trial Number—32.

Notes: B.O. indieates that there is a surplus supply of gas blowing off to atmosphere. N.B.0.indieates
that all the gas is passing to the gas engine.

Main Loads on Net Revo-
. gas Cubic | tight and load lutions
Time. meter feet Remarks, slack sides on counter
readings. in of brake. brake. | reading
- interval. onh side
cub. ft. bs. | lbs. lbs. | Shaft.
8.20 a.m 2430800 ... ....|N.B.O. 250 100 150 60961
8.50 2432190 1890 «“ 275 110 165 [.........
9.20 ¢ 2433890 1700 « 275 110 165 |.........
9.50 2435710 - 1820 “« 250 100 150 ...
1020 ¢ 2437355 1645 “ 250 100 150 [.........
10.50 2439080 1725 ‘ 250 100 150 77700
11.20 “ 2440990 1910 “ 250 100 150 [.........
11.50 “ ..| 2442130 1140 ‘“ 250 100 150 [.........
12.20 p.m. ..| 2443800 1670 “« 250 100 150 |.........
12.50 | 2445500 1700 “ 250 100 150 |oeaieinnn
1.20 2447240 1740 ‘ 250 100 150 [.........
1.50 ¢ 2448700 1460 “ - 250 100 150 oo
2.20 ¢ 2450240 1540 « 250 100 150 ..o
2.50 ¢ 2451985 1745 « 250 100 150 [.........
3.20 ¢ 2453540 1555 “ 250 100 150 [.........
3.50 - 2455070 1530 “ 250 100 ) X510 T O
420 “ 2456900 1830 « 250 100 150 ...
4,50 2458685 1785 « 250 95 155 (...
520 ¢ 2460310 1625 « 250 95 155 ...
550 ¢ 2462080 1770 “ 250 95 57 T (N
6.20 2463845 1765 « 250 95 155 [.........
6.50 2465460 1615 “ 250 95 155 [....o.o....
7.20 ¢ 2467280 1820 “ 275 108 167  [.........
7.50 ¢ 2468765 1485 « 275 108 167 [.........
8.20 2470550 1785 «« 250 95 155 [.........
8.50 2472220 1670 « 250 95 155 ...,
920 ¢ 2473750 1530 “ 250 95 155 [.........
9.50 ¢ 2475355 1605 « 250 95 155 [.........
10.20 “ 2477080 1725 “ 250 95 257 T I
10.50 « 2478960 1880 “ 250 95 55 ..o,
11.20 ¢ 2480430 1470 “ 250 95 55  |.....o...
11,50 “ 2482160 1730 “ 250 95 155 R
12.20 a.m 2483740 1580 ‘« 250 85 165 68030
12.50 2485540 1600 “ 250 85 65 |........
1.20 ¢ 2486790 1450 “« 250 85 165 |
1.50 2488500 1710 « 250 85 165 |........
2.20 2489950 1450 “ 250 85 165 |.........
2,50 2491550 1600 ¢« 250 85 165 |.........
3.20 “ 2493220 1670 « 250 95 155 87940
3.50 ¢ 2494980 1760 “ 250 95 155 f..o.oinnn
420 ¢ 2496760 1780 “« 250 95 155 [.........
520 ¢ 2499900 3140 “ 250 95 55 |.........
5.50 ¢ 2501500 1600 « 250 95 155 ...,
6.20 2503200 1700 « 250 95 155 [.........
6.50 2504660 1460 « 250 95 155 [.........
7.20 ¢ 2506240 1580 “ 250 95 155 |.........
7.50 2507910 1670 “ 250 95 1585 ...,
8.20 * 2509540 1630 « 250 95 155 21060
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED.
" Date—March 8 and 9, 1909. . : Trial Number—32.

Note: ‘Boys Calorimetexl used.

42 Water Temp.| & wh !
| |8 | Deg Cent. |35 | &S sl 8 -
: AR i ORI A =] . g | O
Time e 28 eBglisg | Time <21 3 =
1218 | S8 £3 | 5| £
& |G | et Outlet]g g2 48 S8 1 B En?
) 1bs 1bs.

. 8.20 a.m.. .| Relgulatinlg therimometiers. . . o
850 “ .59 6-00 | 11-58) 1810 96 8.20 a.m 50 50 8.20 a.m
9.20 58 + | 5-57 | 10-97) 1880 96-5 8.50 ¢ 25 75 8.50 “
9.50 “ .| 59 5 5-65 | 10-62 1930 91-3 9.20 ¢ 25 100 9.20
10.20. ¢« ..} 60 3 6-05 | 11-09] 1710 | 102-9] 9.40 * 25 125 9.40
10.50 “ ..1 60 1 16-09(11.09 1770 | 105-2| 9.55 25 150 9.55 «
11.20 “ .. 59 % 6-57 | 11-87| 1600 | 134.7)10.20 “ 25 176 oo
11.50 “ ../ 60| + | 6-52| 12.90/ 1790 | 108.7,10.50 25 | 200 [10.50
12.20 p.m.. .| 61 3 6-25 | 11.54] 1600 | 100-5/11.05 25 1225 |..........
12.50 ¢« ..} 61 3 6-18 | 11-15 1710 | 101 [11.15 50 275 | 11.15 «
1.20 ¢ ..l 62 3 6-59 | 11.60| 1910 | 115-4/11.35 * 25 300 |11.55 “
1.50 ¢« ..} 62 3 6-31 | 15-71} 1650 | 102-8 12.05 p.m 25 325 112.05 p.m
220 ‘“ ..| 63 i1 6-55 | 13-29) 1830 | 117-1/12.45 25 | 350 |12.45 ¢ .
250 “ ,.163| ¥ |6-70| 14.82 1770 | 136-5 115 50 | 400 1.05 «
320 «“ 163 % 6-96 | 13-60] 1730 | 109-1| 1.45 « 25 425 145
3.50 “ ,.|64) % 7-45 | 13.62 1870 | 106-9 2.10 *¢ 26 | 450 |[..........
420 “ ..|164 3 7-51 | 13.01] 1600 | 104-5 2.45 * 75 525 2.40 ¢
450 « ..|66{ %+ |[11.95] 16-77| 1770 | 101-2; 3.50 “ 50 | 575 3.50 «
520 “ ..| 65 7.89 1 13.18] 1770 | 1111} 5.05 * 75 650 450
5.50 “ .| 65 8.70 | 12-98] 1870 95.9( 6.05 ¢ 50 700 5.05
6.20 ¢ .. 65 8-60 | 15-63| 1735 96-6] 7.10 50 | 750 7.10 “
6.50 -« ..165 8-98 { 16-47| 1750 | 104 8.10 “ 50 800 {..........
720 “ ..] 65 + | 8.92]| 19.21f 1725 | 140-5 8.40 « 75 | 875 8.30 “
750 “ 164} = 9.35 | 16-40; 1600 | 107 940 ¢ 50 925. 1. ... ..
8.20 “ ..|64| ¢ 9.37 | 16-11} 1790 | 114.6{10.50 * 50 975 [10.50
8.650 “ .| 63 1% 9-32 | 20-33| 1830 | 136-8/11.40 “ 50 [1025 |11.40
9.20 “ .| 63 7 9-42 | 17-49| 1660 | 105-2(12.15a.m.| 50 {1075 . [..........

_.9.50 “ .1 63 3 9.47 | 18-90 1695 | 127.112.55 ¢ 50 [1125.]12.55 a.m:
10.20 ¢ .1 63 3 9.82 | 16-98| 1690 95-8 1.25' 50 176 V..........
10.50 ‘¢ .| 63 b 10-02 | 20-05] 1625 | 129.0, 2.00 * 50 [1225 2.10 «
11.20 “ ..} 63 %+ (10-28 | 17-39) 1755 | 98-7| 3.50 * 50 11275 |..........
1150 ¢ ..| 64| % |[10-00| 14.22 1780 | 130 | 4.40 “ 50 (1325 | 4.40 “
12,20 a.m...| 64 | = 7-59 | 16-70] 1600 | 138-1] 5.40 * 50 (1375 540 ¢

12.50 “ ..} 63 + | 7-29| 14.01{ 1610 | 102-9] 6.25 "¢ 50 1425 6.25 ¢
120 “ ..[63] % 7-02 | 13-67f 1660 | 105 7.20 25 (1450 |[..........
1.50 “ ,.] 63 £ | 7-09 | 14.81; 1650 | 121 : .
220 “ ..163| 5 |7-05| 14-74] 1620 | 118-4
2.50 “ .63 +% 6-27 | 14-07| 1640 | 121.5
3.20 « ..164!| % |7-48 1| 14.74] 1670 { 115-3
3.50 “ .64 5 |7-31| 12-85 1800 945
420 “ .63 & 7-20 | 12-88] 1900 | 102-5
450 “ ..|62| % 6-71 | 13-36/ 1950 | 123
550 “ ..l 63 T | 7-15| 14.56) 1600 | 141
6.20 ‘¢ ..163 ¥ 6-47 | 12-95| 1640 | 106-5
6.50 “ ..| 63 H 6-99 | 12.75 1640 | 115-7
720 ¢ ..163) & 7-00 | 14.06) 1850 | 1240}

7.50 ¢ ..| 63 ¥ 7-10 | 13-80| 1840 [ 117-0]
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OBSERVATIONS OF TEMPERATURES AND PRESSURES.

Date—March 8 and 9, 1909. Trial Number—32.
PRESSURE. SucTioN. STEAM

TEMPE%%TUREB. Ins. of Water. Ins. of Water. PRESSURE.

‘-
Meter. Exhauster., 1bs. per gq. in.
Time. 8§ \E
: S Og g |8

O e . [} . . QD e »

R = 43 . +2 R A =R . >

g8 lcslala=| 8| & S CREEITSEE )

820 am..} -820 |64 | 60| 103 | 3.7 | 7-2| 7-4| 9-2| 2-0(1-2 74 70
850 “ .| 87065159 | 143 | 3-6(-7-0| 7-2(10:-5} 2.7 |1-2 73 69
9.20 ¢ 810 ) 65 | 58 | 141} 3-4| 5.7 5.9} 76| 2-510-9 70 66
9.50 « 860 (65| 61| 140 | 3.7 6:-6| 6-8| 11-0( 3-8 | 2:5 74 70
10.20 ¢ 760 166 |62 138 3-4(| 5-3( 5.5 7-0| 2-2|0-7 72 68
1050 “ .| 780| 66|62} 186| 3-5| 5.8| 6-0| 88| 2.8]1.4 74 70
11.20 “ .| 810/66]62| 140) 3.0{ 5-7| 5-9) 5-8| 1.8)0-5 57 53
11.50 ¢ .| 780 | 66| 61 137 3-1 5.7 5.9 7.8 3:0(1-7 75 72
12.20 p.m..| 820 | 70 | 64 128 3-7 G-6 6-8 { 10-3 3-411-8 72 68
1250 ¢ ! 840 (7064 | 127 | 8-6| 6-3|{ 6-5|10-7| 4.0 2-4 70 66
- 1.20 “ 800 | 69 { 65 128 3.4 5.5 5.7 7-8 2:3( 05 70 67
1.50 « 770 | 68 | 62 140 3-1 4.6 4.8 75 2:811-11 70 66
2,20 850167 | 63| 140 | 3-4| 6-4| 6-8| 9-5( 2.8 1.0 74 71
2.50 “ .| 880 | 64 | 65 139 3:4 6-3 6.5 9:6 2-710-9 74 70
3.20 “ .l 80( 6765 145 3.2 5.4 5-6 8-0 2-4 0-& 3 69
3.50 ¢« 850 | 67 | 67| 138 | 3-6| 6.4 6-6{10-4| 2.9 1.0 73 68
4,20 860 | 67 | 66 140 3:6 6-5 6.7 | 1.1 2.-811.0f 71 G9
450 ¢« | 80 |68|70| 138| 3-3| 5-3| 5-5| 7-4| 2-4]0-8 65 60
520 “ .| 8807167 139 3-5| 6-2| 6-4! 9-8{ 3.0 1-1 68 64
550 850 | 71|67 | 138 | 3-4| 6-1] 6-3| 85| 2:6|0:-8 69 65
6.20 ¢ 820 | 70 | 66 139 3:3 5.3 5-5 8.7 2.:710.9 70 66
6.50 ¢ 820 | 68 | 65 143 3-5 6-0 6-2 8.8 2:711-00 54 50
720 “ | 806664 141| 3-6| 6.4 66| 7-6| 2-4|0-8 42 38
7.50 “ .| 860 | 66 | 64 140 3-6 6-7 6-9 9-6 3:0(1-0] 78 74
8.20 ¢ 810 | 64 | 63 152 3-4 5.4 5-6 9.2 2.810:9 56 61
8.50 ¢ 800 | 63 | 63 141 3-1 5.7 5.9 7.2 2.2 0.6 54 50
920 “ .| 820 63|63 136 3:6 6-6 G-8 9-5 3-:0(1-0f 55 51
9.50 ¢ 780 | 62 | 63 1321 3.0 55 5.7 8.0 2-2 | 0-5 50 45
10.20 “ .| 820 | 62| 64 132 3-4 6:1 6-3 9.4 2.911.0 52 48
10.50 “ .| 850} 62 | 65 133 3-6 G-6 6-8 8.5 2-4 -6 52 48
11.20 “ .| 840 | 63 | 65 130 3-6 6-6 6-8 9-9 3:0(1-1 50 46
11,50 “ .| 80|64 (65| 135| 3-0} 5-0}{ 5-2} 7-8| 2-3|0-8 61 57
1220 am.,| 830 |64 |64 132} 3.-2| 5-3| 5-5| 9-5| 2.5 2:0| 55 52
1250 “ | 800 65{64( 132( 3.3 5-3| 5-5]|10-0{ 2-8{0.7 44 40
120 « 740 |1 65|63 133 | 3-1}| 5.1} 5-3{10-2| 3-0|0-8 60 57
1.50 « 800 | 65| 64| 132} 3.1| 4-8| 5-0| 7-8| 2-4]0-6 50 47
2.20 ¢ .| 860! 66} 65 129 3-3 5.3 55 7-8 2-5(0-5 60 56
250 “ | 840(66(65{ 130| 3-2| 57| 5-9{ 7-0( 2:3|0-5 58 55
3.20 840 [ 66 | 65 132 3-3 5.4 5.6 8.7 2.810.7] 65 62
3.50 840 | 67 | 66 131 3.4 6-0 6-1 9-4 2-810-8 64 61
420 “ .| 857 |67 |65 132 3-4 6-0 6-1 9-4 29107 55 52
450 ‘¢ .| 860 | 66 | 64 128 1 3-5 6-1 6.3 9.7 3-0]0-9 51 48
5.20 ¢ 870 | 66 | 64 132 3.2 5.8 6-0 9.5 2-910-7 50 47
550 “ .| 880 |66|64| 130 | 3-3] 6-0| 6-2] 9-4}| 2.8(0-7 54 50
6.20 “ .| 820/ 66 | 64 132 3-4 6-4 6-6 | 11-0 3-110:9 61 58
6.50 ¢ 780 | 66 | 64 135 3-2 5.5 5.7 110-0 3-01-0f 63 60
7.20 * 840 | 66 | 62 134 3.3 5.5 5.7 1 12-5 3-1(0-9 59 55
7.50 ¢ .| 860 | 66 |62 131 3.2 5.4 5-5(11-6 3-4§1.2 48 45
8.20 “ .] 84066/ 63 133 3-4 5:6 5.8110-9 3.2 107 60 57
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PRODUCER TRIAL No. 32.

Date—March 8-9, 1909. Producer No. 4, at McGill University.

Tlmei\gf h%lhglng up—2.40 a.m.. Trial commenced 8.20 a.m. March 8; ended 8. 20 am.
arc

Duration of ‘trial—24 howrs. Kind of fuel—No. 36 coal.

Observers and staff during trial—Cameron, Killam, Gardner.

Computers—Blizard, Cameron, Killam.

Chemists—S tansﬁel(i Nicolls, Campbell

SUMMARY OF OBSERVATIONS.

FuEL.
Total coal charged during trial. . 1bs. 1450
Moisture in coal as charged. . Ceet eeieeeenseeeaa. ... per cent. 2-4
Calonﬂc value of coal as charged per lb ........................ B.T.U. 13520
“ ofdryeoalperlb. .......... ... B.T.U. 13860
Proximate analysis of coal as charged (by weight): fixed carbon, R
57.6 ; volatile matter, 85-0; ash, 6; moisture, 2-4...... per cent.
Combustible in dry refuse removed duung trial:  fixed carbon,
38-1; volatile matter, 4-7........................ Total per cent. - 42-8
Average depth of fuel bed (measured from centre of gas outlet). . ins. 42-8
Gas. ’ ’
Total gas produced dunng ‘trial (f1om meter readings) .......... cub. ft. 79240
Average tempe1 ature of gos leaving producer ......... e °F. 783
) at meter................... P °F, 66
Average temperature of air in producer house. ................ °F. 64
. Average higher calorific value of gas per cub. ft. by calorimeter
(@8 0bServed) .. ...t e BT.U. 112-8
. Average higher calorifie value of gas per cub. ft by calorimeter
(gasdryat 60°and 14-7 1bs. persqg.in). ... ............n.. . BT.U. 115-7
. Average higher calorific value of gas per cub. ft. by calorimeter (gas .
dryat 60°and 14-71bs.persq.in.) . ... vvin ... ... BT.U. 106-5
Average barometric pressure .................... e Ibs.sq.in  14-65
suection at producer .............. ... ...l ins. of water 0-98
“ suction at exhauster........... [ N ins. of water 9.1
“ . pressureof gasatmeter........................... ins. of water 4.62
Steam, WATER, E’I‘C )
Total steam used in producer dmmg trial ... Ibs. 2160
“  water used in scrubber and gas washer, ................ lbs. 35910
“  tar extracted in serubber and gas Washe1 ........ e e Ibs. 94
Average power 1equ1red to drive exhauster .................... H.P. 2-5
gas washer., ................... H.P. 1-5
ENGINE.
Total revolutions during trial (from counter) ................ . ' 320198
Average explosions per minute............. i . 101-2
Average effective load onbrake. ............................. . Ibs. 155-5
Effective radius of brake wheel............................... * ft. 3-836
Average mean effective pressure from indicator diagrams........ 1bs. sq. in. 69-6
Notes.

Tire poked at 8,20, 8.50, 9.20, 0.40, 9.55, 10 50, 11.15, 11,66 a.m.; 12.05, 12:45, 1.05, 1.45, 2.40, 3.50,
4,50, 5.05, 7.10, 8.30, 1050 1140pm 210 40 5.40, 6.25 a.m.

Refuse removed at : 8. 50, 0.55 a.m.;. 12, 45, 2. 45, 5. 25, 8.30 p m.; 2.30, 3.50, 5.40-a.m.

Behaviour of coal : Required considerable attention, and cakes

Average time between poking ;. One hour.

Clinker : No record of special dlﬂiculty, from clinker.

Tar: Fair amount of tar. .

State of engine valves at end of trlal Good condxtlon, except for a little soot.

Valves last cleaned : Feb. 23, 1909, .

Awarysts oF DRy CoaL. 30. "AnALYsIS or GAs BY VOLUME.

Hydrogen ............ 5-0 Carbon dioxide.......... 109
Carbon .............. 76-7 Oxygen............. P 0-5
Nitrogen . .........: . 16 Carbon monoxide ........ 11-4
Oxygen......icooounn. 8-4 Mydrogen .............. 11-4
Sulphur .............. 2-4 ethane............... 3-2
Total carbon contained ) Ethylene............... 0-1

by dry coal charged 1085 1bs. Nitrogen. . ........... .. 625
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REMARKS.

A satisfactory trial considering the nature of the coal. A deep fuel bed was main-

tained which destroyed a good deal of the tar. Refuse seemed to contain a large.profpor-
unifo

tion of combustible.

enough to avoid any engine trouble.

SUMMARY OF RESULTS.
TorAL. QUANTITIES.

Dry coal charged during triak........ ... ool 1bs.
Combustible charged durindg trial ... Ibs.
Average B.H.P. of engine during trial .................... ..., H.P.
“ ° ipdicated H.P. of engine during trial.................. H.P.
“  H.P. taken by exhauster and gas washer .............. H.P.
“  B.H.P. while gas consumption of engine was taken . ... HP.
“« “« ‘: corresponding to total gas produce‘d ..... i HP.
43 13 3 113 &’ 113 < a,n
available for outside use, allowing for power used........... HP.
HoUrLY QUANTITIES.
Coalchargedperhour. ........covviiiiiiinis i 1bs.
Dry coal charged perhour.................. ...l Ibs.
Combustible charged perhour. .«...............cooiailL Ibs.
Coal charged per sq. ft. of fuel bed per hour................... Ibs.
Dry coal charged per sq. ft. of fuel bed perhour............... Ibs.
Combustible charged per sq. ft. of fuel bed perhour ........... Ibs.
Coal (as charged) per hour equivalent to power used for auxiliaries Tbs.
Coal (as charged) per hour equivalent to steam used in producer. . Ibs.
Gas (by meter) supplied by producer per hour ................ cub. ft.
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per
oY cub. ft.
Gas (by meter) supplied to engine per hour while gas consumption
Towastakel. ... ....iieei e e e “cub, ft.
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied to engine per
' hour while gas consumption was taken.................... cub. ft.
Calorific value of coal charged perhour....................... B.T.U.
“ “  pas produced per hour (lower value)........... B.T.U.
Steam used in producer perhour. ......... ...l 1bs.
. Economic RESULTS.
Gas (dry at 60° and 14-7 lbs. per sq. in.) produeed per 1b. of coal
Charged . ..o e - cub. ft.

Gas (dry at 60° and 14-7 Ibs.per sq. in.) produced dry coal charged  cub. ft.

Gas (dry at 60° and 14-7 lbs.per sq. in.) produced per lb. of com-

bustible charged. ....... ... . cub. ft.
Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per I. H.P. per hr.  cub. ft.
& 113 13 {1 113 113 BHP 113 C\lb. ft
Steam used in producer per Ib. coal charged................... 1bs.
Water used in serubber and gas washer per Ib. coal charged...... Ibs.

Water used in scrubber and gas washer per 1000 cub. ft. gas pro-

AUCEA., . ottt i e e e Ibs.

Efficiency of process of gas production and cleaning, based on coal

CRATEEA . o vt et e e e per cent.
Efficiency of producer plant allowing for power used for auxiliaries per cent.

Efficiency of producer plant allowing for power used. for auxiliaries

and for steam used.in producer. ..............co i, per cent.
Thermal efficiency of engine, basedon BH.P................... per cent.
Over all efficiency of producer and engine plant................ per cent.
Calorific value of gas supplied: to engine per B.HLP. per hour.... B.T.U.
“ ¢ coal charged into producer per B.H.P. per hr... B.T.U.

Coalas Dry
. charged. coal.
Pounds per hour charged into producer per B.ELP. de-

veloped byengine. ........oouvviniineiinn ... 2-40 2-34

Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by

AUXKIHATIES . . . v e 2-85 2-78

Pounds per hour charged into producer per B. H.P., allow-

ing for power and also for steam used by producer.... 3.37 3-29

This coal gives some trouble in the producer, but the gas was

iform

60-4

55-9
15-1
14-7
14-0

11-1
3302
3220
3302

3220
817000
342930

90-1

~J o1
R3X B
O oW

1

B4

24:-

~J

7
4535

42-0
35-0

3 0.0
18-7
7-8
13,690.
32,450
Com-
bustible.

2-22

2-64
3-12
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TRIAL OF No. 4 PRODUCER WITH COAL No. 35
"Date—March 4 and 5, 1909. ' ) Trial Number—31.
OBSERVATIONS OF GENERAL CONDITIONS.

General Notes.

Barometer at begmmng LS . 20°29 inches.
8.20 . March 4. . 29°02  #
“ “ end of tnal .................................................. ©29°10  “
Wa.ter meter readmg at 78 é'i 55 a.m., March é .................................. g?é,gé?é imgerial gﬁllons :
# Difference i 54 hou . TPes e«
Brick in producer base . it i e e 716 1bs.
Average level of fuel below the top plate of the producer 20 inches.
TvME
2.45 a. m., March 4 Started fire with 10 Ibs. of shavings, 40 Ibs. of wood, 141 Ibs. of coke
4.00 Down-draft with fan exhausting directly to the atmosphere
415 « ¢« % Charged 701bs. of coke.
5 . 00 & I3 «® & 99 &
8§.10 ¢ “ “ Down-draft with blower.
8.15 “ .« Started engine. N
. 8.15 « “ « Charged 125 Ibs. of coal.
8.20 « “  « Started trial.
2.15 p.m,, ¢ % Gas washer blown through with steam.
5 N 30 L8 144 «® &« &« @
8 . 10 143 {{ & « &« &«
10 : 45 13 (13 & & « &
12 50 a.m 113 5 &« . 13 &«
330 T « « “« &« «
.6.20 pm,, “ 4 Stopped blower to clean out pipe between the gas-washer and
. scrubber; the engine was kept ru.nmng on the supply of gasin
theholder.
6.30 ¢ :: :: The blower was restarted.
Sgg « « «p Noload on engine, pipes blown out with steam.
8.40 ¢ ¢ #1 Cover removed from bottom of wet scrubber and elbow blown out
8.50 oo« with steam.
9.45 « ¢« Plant working better, no sign of tar on valves.
8.20 am., “ 5 TFinished trial. Pipes found to be dirty at the end of the run.

Tar removed from the wet scrubber after the trial........oiiiiiiii ittt iineiinennns NP 1251bs.
Tar removed from the gas washer after the trial . .. 5 ¢
Tar removed from the pipes after the trial.......
‘Wet refuse removed from the producer after the &
A sample of 230 lbs. of this when dried, weighed..
‘Wet refuse removed from the producer "durin g the tr
A sample of 215 1bs. of this refuse when dried, weighed. “

As there was not emough brick, 300 Tbs. of refuse was added to build up the producer fuel base before
commencing trial, -

The valves were examined at the end, and found to be so good as not to require cleaning.

3

1
1,1411bs.
138 «
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME.

Date—March 4 and 5, 1909. ' Trial Number—31.

Note: R. and B. apparatus used.

Carbon - Inflam-
Carbon Ethy- Meth- | Hydro- | Nitro-

Time Dioxide | O%V8e% | “Jene N 233; ane gen gen mgaalgle

per cent. | per cent.| per cent.| per cent.| per cent.| per cent.| per cent.| per cent.
9.00 a.m 12.2 0-4 0-0 12.2 3-0 11.3 60-9 26-5
10.05 12-8 0-4 0-0 111 2.9 10-2 62- 6 242
11.00 ¢ 9.8 0-4 0-4 8-6 5-1 10-4 65-3 24-5
12.00 p.m 9-4 0-2 0-6 7-2 7-3 10-1 65-2 25-2
1.00 “ 11-7 0-2 0.0 12-5 2-8 11.3 61-5 26-6
2.00 “ 9-8 0-3 0-1 15-1 2-4 10-3 62-0 27-9
3.00 ¢ 9:9 0-4 0-1 14-7 2-3 10-6 62-0 27.7
4.00 “ 9-9 0-4 0-5 7-7 5.5 13-1 62-0 26-8
5.00 “ 10-6 0-4 0-4 8-1 4.6 10-4 65-5 23-5
7.00 9:-2 0-7 0-3 9-0 5.:0.1 11-6 65-2 25-9
8.00 * 11-0 | 0-3 0.1 9-9 3.7 5-5 69-5 | 19-2
9.40 “ 8-1 0-4 0-1 17.-4 2-6 6-7 74.7 26-8
10.50 8.7 0-6 0-2 11-8 3.7 11-4 63-6 27-1
12.20 am 9-1 0-4 0-1 13-1 3.3 8-5 655 25-0
1.50 “ 9-1 0-3 0-1 12-2 3.7 11-4 63.2 274
3.20 ¢ 11-6 0-5 0-3 11-4 3-5 17-1 55-6 32-3
4,50 “ 10-2 0-6 0-2 9-5 3.6 13-1 62-8 26-4
6.20 ¢ 7-1 0-4 0-0 20-3 1-8 5.4 65-0 27-5
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OBSERVATIONS OF GAS METER AND B. H.P.

. Date—March 4 and- 5, 1909.

" Trial Number—31,

Notes: B.Q.indicates-that there is a surplus supply- of zas blowing off to atmosphere. N.B.O. indicates
that all the gas is passing to the gas engine.

Main Loads on Net Revo-
c | Tgas Cubic | ‘tight and load | lutions
Time. meter feet Remarks.| slack sides on cou(xll_ter
readings. in of brake. brake, | feacing
- interval : on side
cub. ft. s | Ibs. Ibs, | Shaft-
8.20 am....| 2351830 |......... N.B.O. 275 102 173 99470
8.50 ¢ 2353700 1870 “ 275 102 173 |[.........
9.200 « 2355560 1860 ¢ 275 110 165 06160
9.50 ¢ 2357520 1960 “ 275 110 1656 [ ........
10.20 2359120 1600 “ 275 110 165 1........
10.50 2360980 1860 ¢ 275 110 165 | ........
11.20 « 2362680 1700 “ 275 110 165 ... ..
11.50 ¢ 2364180 1500 ¢ 275 110 165 |.........
12.20 pim 2365780 1600 € 275 110 165 {.........
12.50 ¢ 2367530 1750 “ 275 J110 165 f.........
1.20 “ 2369320 1790 ¢ 275 110 1656 [.........
1.50° “ 2371100 1780 “ 275 110 1656 [,
2.20 ¢ 2372690 1590 “ 275 110 165 (.........
2.50 “ 2374680 1990 “ 275 110 165 |.........
- 3.20 ¢ 2376470 1740 “ 275 105 170 49670
3.50: ¢ 2378190 1720 “ 275 105 170 ... ......
4.200 “ 2379430 1240 “ 275 105 170 |o...... ..
4.50- . 2381190 1760 “ 275 105 176 ...,
5.20 ¢ ..| 2382640 1450 “ 250 90 160 59600
g. gg :: .| 2384260 1620 “ 258- 98 160 ...,
7.20- ¢ 2388180 3920 “ 250 90 160 |.........
7.50 ¢ - 2389580 1400 “ 250 90 160 |.........
9.00- « 2392560 2980 “ 250 90 . 160 79200
9.50 ¢ 2395260 2700 “ 250 90 160 j.........
10.20 2397050 1790 “ 250 90 166 |.........
10.50- ¢ 2398830 1780 “o 250 90 160 ..ol
11.20° “ 2400240 1410 “ 250 90 - 160 j...o......
11.50 ¢ 2401900 1660 £ 250- 95 155 03340
12.20 a.m, 2403420 1520 i 250 95 155 jo........
12.50 2405180: 1760 i 250 95 155 ...,
1.20 * 2406890 1710 “ 250 95 155 f.........
1.50 “ 2408330 . 1440 “ 250" 95 155 .........
2.20 ¢ 2409850 1520 i 250 95 155 f.........
2.50 2411310 1460 “ 250 95 I 01 T PO
3.20 2412820 1510 “ 250 95 S155 0 |,
3.50 ¢« 2414280 1460 “ 250 - 90 160 |.........
4.20 « 2416100 1820 ¢ 250 90 .160
4.50 ¢ 2417660 1560 “ 250 90 160
5.20. « 2419150 1490 “ 250 90 160
5.50 -« 2420935 1785 bl 250 90 160
6.20 2422580 1645 ¢ 250 90 160
6.50 ¢ 2424260 1680 “ 250 90 160
7.20 “ 2425850 1590 “ 250 90 160 f.........
7.50 ¢ 2427590 1740 “ 250 90 160 |.........
8.20 2429360 1770 ¢ 250 90 160 60010
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED
Date—Mareh 4 and 5, 1909. Trial Number—31.

Note.—Boys Calorimeter used.

2 Water Texap]| & =8 I
. : 5 é _ | Deg. Cent. {53 Eg ] <1 8 —
Time |Selsd 285 By | Tixe B o8
m® | 80 | 28l 2 S a 2 .5
=] k 7] .
S | 8 | Iolet [Outlet| B8] 48 1881 & | &8
Ibs lbs
8.20aa . ... e 8.20am.|......0.... ..ol
8.50 54| & |4-311{11.83 1650 | 84-3 9.40 “ 75 75 ...
9.20 “ .54 iz | 4-12| 12.09] 1610 | 87-2/10.30 * 50 | 125 f..........
9.50 ¢ 53 | % |3-93| 11.51] 1783 | 91-9/11.55 “ 75 1200 111.00a.m
10.20 “ 53 Z 3-991 10-62 1740 | 91-4/ 1.10p.m.| 50 | 250 [11.50
10.50 ¢ 53| & [ 4-14| 9-85 1900 | 104-0| 1.40 * 50 | 300 1.20p.m
11.20 “ 541 5 | 4-46 ) 10-81| 1870 | 113-0; 2.20 * 50 1350 {..........
11.50 55 3 4-66 | 10-84 1600 { 117-6 3.30 * 75 | 425 2.20 “
12.20 p.m 58 | &% | 5-69 | 10-73) 1875 | 89-9 3.50 ¢ 50 | 475 3.50 «
12.50 60 % 6-03 | 13-36) 1685 | 97-8 4.30 * 50 | 525 |..........
1.20 “ 60 % 6-21 { 13-67 1810 { 107-0[ 5.15 “ 50 { 575 425 “
1.50 ¢ ..} 60 3 5-33 1 13.00] 1830 | 111-3| 5.50 “ 50 | 625 4.55 ¢
2.20 ¢ 61 % 5-69 | 12.73 1850 | 103-3| 6.35 * 50 | 675 5.15 ¢
2.50 ¢ 63| % |6-01| 12.64 1675( 105-6; 7.05 * 25 {700 5.50 «
3.20 ¢ 62 % 5-31{ 12.90{ 1810 | 108-8 7.40 25 | 725 |..........
3.50 ¢ ..| 63 % 5-36 | 15-36 1715 | 135-0] 8.05 “ 50 [ 775 6.50
4.20 “ .| 64 % 5.-67 | 13-92 1760 { 115-0 9.05 * 25 | 800 6.55 ¢
450 “ 164 5 |5-40| 16-88 1755 | 137-0| 9.15 “ 25 | 825 7.15 «
5.20 ¢ ..| 64 L 5-94 | 14.13 1795 | 116-4] 10.15 “ 25 | 850 7.40
©5.50 ¢ .64 5 | 5-22( 11-81 1800 112'8‘ 10.50 “ 50 | 900 7.50 ¢
6.20 ¢ 464 | . o e 11.20 “ 50 | 950 9.05 «
6.50 “ .. 64| &% |6-05]| 15-32 1750 | 110-1]12.15a.m} 25 | 975 {10.05 *
7.20 ¢ .| 65 3 6-79 | 16-40 1600 | 121-8 1.15 25 {1000 [10.50 *
7.50 ¢ .| 65 4 7-051 16-14) 1600 | 115-2| 1.40 * 25 11025 |{11.00 “
9.10 * ..| 67 % 6-41 | 15-38 1730 | 123 2.00 “ 50 [1075 |[11.30 “
9.50 “ .| 67 2 6-74 1 14.-70, 1600 | 101 2.45 ¢ 50 (1125 2.00a.m.
10.20 “ 68 % 6-86 | 14.09; 1810 | 103-6| 3.20 “ 25 (1150 2.50 ¢
10.50 * 67 b 8-40 | 13.03| 1600 | 117-5 4.00 * 50 |1200 3.20 “
11.20 * 67 * 7-08 1 11 9% 1700 | 97-5 4.50 ¢ 50 (1250 4.00 “
11.50 “ 68| & |6-64| 13-98 1885 | 131.-4 5.10 “ 50 (1300 4,30
12.20 a.m 671 % | 6-93| 12.94] 1890 | 108 5.50 ¢ 25 1325 4.50 ¢
12.50 ¢ 68 | & | 9-52| 15-10 1940 | 103 6.40 * 25 (1350 (..........
1.20 “ ..} 68 % 8-54 | 17-73 1690 | 123 7.00 “ 25 |18375 ..........
1.50 ¢ .| 68| % | 7-24| 13-84] 1660 | 104-3} 7.15 “ 25 1400 7.00 ¢
2.20 “ .1 68| = 7-27 | 15-97 1690 | 139-§ B
2.50 “ .| 68| £ [7-30| 14-41] 1770 | 119-6
3.20 “ ..l 68 Z 7-28 | 20-14) 1740 | 132-§
3.50 “ .. 68| 4% | 894 17-50/ 1680 | 97
4£.20 ¢ 68 3 7-33 | 16-35 1655 | 118-4
4.50 ¢ 68 = 6-74 | 15-68 1760 | 118-7|
5.20 “ .| 67 % 6-44 § 15-08 1685 | 115-3
5.50 “ ..| 67| &-|6-35]13-93) 1710 | 123-0
6.20 * 66 % 6-17 | 14-35 1610 | 104-5
6.50 “ ..l 65 % 6-94 1 13-00; 1785 { 98-2
7.20 ¢ ..l 64 % 5-95 | 13-04] 1860 | 104-5
ggg i: - 63| <& | 5-94| 11-75 1650 | 90-8

'
Y

1oy
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OBSERVATIONS OF TEMPERATURES AND PRESSURES.

Date—March 4 and 5, 1909. : Trial Number—31.

PRESSURE. . Sucrion. StEAM
TEMPE%ATURES. Ins. of Water. Ins. of Water. PrESsURE.
" Meter. Exhauster. Ibs. per sq. i
0 [}
Time. =R 5
S 3 |
B 0% : e |3
5] . @© : 3 © 3 3
S8l g 8B 5| s | 8| & |BLlB8 4| 3
SEIESI S SF B 2| E | 2 | 32|25 £ B
= . =
ool @~ & | & o S a8 1ad 8 [ S

8.20am.| 62054 |55 83 8-0 39 32
8.50 “ .| -790| 56 | 56 | 136 6-4 56 50
"9.20 “ | 820 56{56 136 7-8 63 59
9.50 ¢ .| 840 |57 (55| 133 6-3 60 56
10.20 “ .| 840 | 57 | 55| 128 8-0 61 58
10.50 “ .} 82057 |55 135 2-6 69 | .65
11.20 “ .| 800 | 58. | 56 | 140 6-7 54 51
11.50 “ .| -800 | 59 1 57 [ 141 8.7 54 51
12.20 pm.| 820 | 62| 64| 142 8-1 60 54
12.50 “ .| 820 64| 67 | 144 8.7 72 68
.20 ) 810 67} 67| 158 8-0- 74 70
.50 ¢ .f 8001 67 | 64| 128 83 73 71
.20 “ 4 7806665 127 8-3 73 70
.50 “ ] 82066 | 67| 154 7-5 62 60
.20 ¢ | 820( 70|66 | 145 8-2 57 55
.50 ¢ .} 8801|6967 150 §-8 58 55
.20 ¢ | 7401 68 | 68| 148 8-0 61 59

1 9-9 70 68

1
1
2
2
3
3
4,
4.50 “ | 800 (68|66 139
5.20 ¢« .| 80068 |66] 143
5
6
7
7
9
9
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.50 ¢“ .| .800| 70|64 136 8-6 67 63
.45 “ .} 760170 )66 118 9-4 40 37
.20 ¢ .| 760170 68| 133 7.6 68 64
.50 “ | 770170 | 69| 130 0-0 60 57
.00 “ .| 840 73|70| 108 8.7
.50 ¢l 860 | 72| 70| 128 9.0 50 47
10.20 “ .} 850147070} 130 8-4 55 51
10.50 “ .| .920 | 70 [ 70 | 130 9-1 50 47
11.20 “ .| 8407470} 132 8.7 54 50
11.50 ¢ .] 890 (7469 129 10-3 56 53
12.20am..| 850 |73 | 70 { 128 10-0 68 64
12.50 “ ) 900} 72}70) 128 9:3 49 45
1.20 “ .| 860 | 74|73 130 8.0 54 51
1.50 <« [ 850 (76|71 128 9-4 63 59
2.20 “ .| 840 | 74|70 128 87 54 50
2.50 ¢« .| 810|72]|70]| 130 9-9 60 56
3.20 ¢ .| 810)71}70] 128 9.8 52 48
3.50 «“ | 860 |71|71| 128 9-2 54 50
4.20 “ .| 8707470} 129 9.7 64 60
- 4,50 “ . 84073 | 68| 125 9.6 59 55
5.20 “ .1 800(70}67 | 128 9-8 50 46
5.50 “ .| 850 )68|66) 131 10-1 62 58
6.20 “ .| 84067 ) 65| 128 11-0 78 75
6.50 “-.| 840 66|63 130 11-4 77 74
7.20 “ .| 8506463 130 12-0 58 55
7.50 ¢ .| 870 |64(62]| 120 12-6 45 41
8.20 “ .} 8906462 122 13-7 58 55
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PRODUCER TRIAL No. 31.
Date—March 4-5, 1909. Producer No. 4, at McGill University.
M 'Il‘linge of lighting up—2.45 a.m. Trial commenced 8.20 a.m. March 4; ended 8.20 a.m.
arch 5.
Duration of trial—24 hours. Kind of fuel—No. 35 coal.
Observers and staff during trial—Cameron, Killam, Gardner.
Computers—XKillam, Cameron. -
Chemists—Stansfield, Campbell, Nicolls.

SUMMARY OF OBSERVATIONS.

FoEL.
1. Total coal charged during trial. .. ....... ... .. ..o iiiiis, ‘ 1bs. 1400
2. Moistureincoal ascharged. ........... ...l .. per cent. 1-4
3. Calorific value of coal ag charged, perlb............... .. ..., B.T.U. 13800
4. « “ ofdrycoalperlb.... ...l B. T.U. 14000
5. Proximate analysis of coal as charged (by weight): fixed carbon,
52-6; volatile matter, 35-1; ash, 10-9; moisture, 1-4........ per cent.
6. Combustible in dry refuse removed during trial: fixed carbon,
64-1; volatile matter, 4-4...... ... it Total per cent. 68-5
7. Average depth of fuel bed (measured from centre of gas outlet). .. ins. 40
Gas.
8. Total gas produced during trial (from meter readings)........... cub. ft. 77530
9. Average temperature of gas leaving producer................... °F. 785
10. “ “ “ at meter........ e °F. 7
11. Average temperature of air in producer house.................. °F. 65
12a. Average higher calorific value of gas per cub. ft. by calorimeter
(a8 0DSETVed) . o\ v it e e e B.T.U. 110-3
12b. Average higher calorific value of gas per cub. ft. by calorimeter
(gas dry at 60° and 14-7Ibs. per sq.im.). ... inn.n. B.T.U. 116-4
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas
dry at 60° and 14-7 Ihs. persq. In.). . ..covvvnnneiininnenn. B.T.U. 107-3
14. Average barometric pressure............coiiiiiiii it lbs.sqin. 14-28
15. “  suetion at producer............. e ins. of water 1-6
16. “  guction at exhauster.................. ...l . -ins. of water 9-3
17. “  pressure of gas at meter........... e ins. of water 4.73
SreEam, Water, Exc.
18. Total steam used in producer during trial...................... Ibs. 2160
19. “  water used in serubber and gas washer.................... Ibs. 33260
20. “  tar extracted in serubber and gas washer.................. 1bs. 148
21. Average power required to drive exhauster..................... H.P. 2-5
22. “ “ “ gaswasher...................... H.P. 1-5
: ENGINE.
23. Total revolutions during trial (from counter)................... 321080
24. Average explosions per minute......... ..ottt 103-1
25. Average effective load onbrake................ ...l lbs. 161-75
26. Effective radius of brake wheel......... ... ... . ..ol ft. 3-836
27. Average mean effective pressure from indicator diagrams......... 1bs. sq. in. 70-1
28. Notes.

Fire poked at : 11.00, 11.50 a.m.; 1. 20,2.20, 3.50, 4.25, 4,55, 5.15, 5.50, 6.50, 6.55, 7.15, 7.40, 7.50, 9.05,
10.50, 11.00, 11.30 p.m.; 2.00, 2.50, 3.20, 4.00, 4.30, 4.50, 7.00.

Refuse removed at: 11.50 a.m.; 2.20 5.15, 6.15, 6.50, 7.15, 8.00, 9.05, 10.50, 11.00, 11.30 p.m.; 1.30,
2.50, 4.50, 5.00, 7.00.

Behaviour of coal: Cakes; fire required a lot of attention.

Average time between poking: 35 minutes.

Clinker: Tendency to arch aecross top.

Tar: Troublesome.

State of engine valves at end of trial: Did not need cleaning.

Valves last cleaned: Feb. 23, 1909.

29. Anavysis oF Dry Coar. 30. ANALysis OoF Gas BY VOLUME.
Hydrogen........... 5-29, : Carbon dioxide.......... 10-0%
arbon.............. 77-0% Oxygen.....oooeenvennn. 0-4%
Nitrogen. ...........  ..... Carbon monoxide. ....... 11-8%
OXYgeD..ovvevvnenn  vunnn Hydrogen............... 10-5%
Sulphur............. 3-7% Methane. .............. 3-7% ‘
Total carbon contained Ethylene............... 0-2% |

by dry coal charged 1063- 0 Ibs. Nitrogen. .............. 63-4%




REMARES.

This coal is not very satisfactory for producer work, on account.of large amounts of
dirt and tar in it; cosl caking on top of fire causing high suctlon

SUMMARY OF RESULTS.

"TOTAL QUANTITIES.

‘ Dry coal charged during trial........ ..ot ann..

Combustible charged during trial................... e
Average B.H.P. of engine during trial. . . ............... L
¢ indicated H.P. of engine during trial...................

“  H.P. taken by exhauster and gas washer................ :

“  B.H.P. while gas consumption of engine was taken.......
“ « correspondmg to total s produced ..... [REEEEeS

113 13 S and .

available for outside use, allowing for power used............

HourLy QUANTITIES.

Coal charged per. hour .......................................
Dry coal charged per hour. .. .o oovviie i ie e e e
Combustible eharged perhour. . ............ ...,
Coal charged per sq. ft. of fuel bed perhour.....................
Dry .coal charged per sq. ft. of fuel bed perhour.................
Combustible charged per sq. ft. of fuel bed perhour..............
Coal (as charged) per hour equivalent to power used for auxiliaries

Coal (as charged) per hour equivalent to steam used in producer. .
Gas (by meter) supplied by producer per hour..................
Gas h(dry at 60°%nd 14-7 Ibs. per sq. in.) supplied by producer per
OUE . . vt e ettt st s e e et e et e e ae e e m e a e an
Gas (by meter) supplied to engme per hour while gas consumption
WS taReT . .. e
Gas (dry .at_60° and 14-7 lbs. per sq. in.) supphed to engine per
hour while gas consumption was taken.....................
Calorific value of coal charged perhour..............cccovvnn...
“ ‘ gas produced per hour (lower value)........: Fen
Steam used in producer per hour. ....... e

Economic ResuLTs.
Ibs. per sq. in.) produced per 1b. of coal

Gas gldry at 60° and 14.7
charg
Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced dry coal charged
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per 1b. of com-~
bustible charged
Gas (dry ab 60° and 14 7 lbs per sq m) used per ]ISI—IE‘{PP per hr..

Steam used in producer per 1b. coal charged................. -
Water used in scrubber and gas washer per 1b. coal charged. .....

~ Water used in scrubber and gas washer per 1000 cub. ft, gas pro-

duced
Efficiency of process of gas production and cleaning, based on coal
charged

cub. ft.
cub. ft.
cub. ft.

cub. ft.
B.T.U.
B.T.U.

Ibs.

cub. ft.
cub. ft.

cub. ft.
cub. ft.
cub. ft.
Ibs.
Ibs.

.- Ibs.

per cent.

Efficiency of producer plant allowing for power used for auxiliaries per cent.

Efficiency of producer plant allovvmfr for power used for auxiliaries

and for steam used in producer. ...l per cent.
Thermal efficiency of engine, based onBHP................... per cent.
Over all efficiency of producer and engineplant, ................. per cent.
Calonﬁc value of gas supplied to engine per B.H.P. per hour. ..... B.T.U.
coal char"ed into producer per B.H.P. per hr... B.T.U.
Coalas Dr
charged. coal.
Pounds per hour charged 1nto producer per B.H.P.
developed by engine. . ....... ...l 2.21 2-18
Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by
AUXIlATIeS. . ..o e e 2.61 2-58
Pourds per hour charged into ploducer per B. H P., allow-
ing for power and “also for steam used by prodl.cer 3-10 3-06

R RRRRREE

1380
1228
26-33%
41-35
4-0
26-33
26-33

9233

58.3
57-5
51-1
14-6
14-4
12.8
8.84
10-86
3230

3058

3230

3058
805000
328100

90

52-5
53-2

59.8
74.0
116-0
1-54
237

429-0 -

40-8
34-5

29-1
20.4
8-35

12,460

30,500

Com-
bustible.

1-94

[ )
2
©o

w
=~
[






33

TRIAL OF No. 4 PRODUCER WITH COAL No. 38

Date—March 15 and 16, 1909. Trial Number—34.
OBSERVATIONS OF GENERAL CONDITIONS.

General Notes.

Barometer at beginning of trial..
8.

.. 29" 68 inches. . |
20 p.m., March 15 2977 @

“ “ endoftrial............. ORI 29°75 «
“Water mccer rcadmg atdpm, March 15.... ... vttt 04420 imperial gallons.
“ FE I %+ PO 1 P . 06228 '« “
Difference for 13hours. . .. 1,808 « .
Brick in producer DaASE .. ..v.vvttrttttniir e, 1,080 lbs.
Average level of coal below top plate of producer..........oovvvviiiniiinnn., 18 inches.
TiME . .
2.50 a.m., March 15  Fire started with 10 Ibs. of shavings, 40 lbs. of wood, and 120Ibs.

of coke.
3.45 “ «  Down-draft with fan exhausting directly to atmosphere.
4.15 ¢ “ o« Cha,rged 123 Ibs. of coke.

5.10 « o« 75 “ coal

5. 40 143 113 @ 111 o 75 &’

6 50 o« o «“ 113 113 50 113 143

7:45 113 113 13 o 113 50 43 143 .

8.05 “ «  Down-draft with blower.
8.10 « ¢« 4 Charged 75 Ibs. coal.
8.15 « « 4 Started engine.
8.20 ¢ « «  Commenced trial.
10.00 ¢ ¢« “  Pipenear sawdust scrubber cleaned.
9.40 pm., “ “ Steam blown through gas-washer.
Trouble with explosion counter throughout trial.
8.20 am., “ 16 Trialcompleted.

Tar removed from the wet Serubber. .. ..ottt it i s 122 lbg,
Tar removed from the pipes, troUghs, Gle.. .. .. ..o it i e s 15 «
Wet refuseremoved during the trial.. ... ... .o i R 928 «
A sample of 230 Ibs. of this when dried weighed. . .........coiiiiviiiiiiiaiiiiiina..n 164 «
Wet refuse removed after the trial.. .. ... ..o i 1,102 «

A sample of 275 lbs. of this when dried weighed
The valves were not cleaned.
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OBSERVATIONS OF GAS METER AND B.H.P.

Date—March 15 and 16, 1909, Trial Number—34.

Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmogphere. N.B.O. indicates
that all the gas is passing to the gas engine,

: Revo-
Main Loads on Net A
gas Cubic tight and load | Lutions
Time. meter feet Remarks. slack sides on couéx. er
readings. in of brake. brake. | T 1_1(11g
interval. OI% sflt e
cub. ft. bs. | ibs. The shaft.
8.20 am. ..} 2593620 {......... N.B.O. 275 110 165
8.50 “ ..l 2595230 1610 ¢ 275 110 165
9.20 “ ..} 2596780 1550 «“ 275 110 165
9.50 “ .| 2598480 1700 “ 275 110 165
10.20 ..} 2600320 1840 “ 275 110 165
10.50 “ ..| 2602040 | 1720 “ 250 100 150
11.20 “ .. 2603945 1905 “ 250 ~ 100 150
11.50 “ ..| 2605575 1630 ¢ 250 100 150
12.20 p.m...| 2607155 1580 ¢ 250 100 150 |
12.50 “ .. 2608930 1775 ¢ 275 110 165 |
1.20 ¢ ..l 2610300 1370 i 275 110 165 ‘
1.50 “ ..| 2611840 1540 « 275 110 165 |
2.20 “ ..| 2613200 1360 « 275 110 165 ;
2.50 ¢« ..} 2615040 1840 ¢ 275 110 165 |
3.20 “ ..| 2616690 1650 “ 275 110 165 |
3.50 “ ..| 2618530 1840 ¢ 275 110 165 |.........
4.20 “ .. 2620425 1895 € 275 110 165 |.........
4,50 “ .| 2622315 1950 “o 275 110 165 |.........
5.20 ¢ ..| 2624110 1735 ¢ 275 110 165 |.........
5.50 “ ..| 2625925 1815 “ 275 110 165 |.........
6.20 “ ..| 2627920 1995 “ 275 110 165 |......... i
6.50 “ ..l 2629720 1800 “ 275 110 165 {.........
7.20 “ .. 2631690 1970 “ 275 110 65 |.........
7.50 “ ..| 2633260 1570 “ 275 110 165
8.20 “ ..l 2635090 1830 “ 275 110 165
8.50 “ ..| 2636845 1755 o 275 110 165
9.20 “ .. 2638565 1720 “ 275 110 165
9.50 “ ..| 2640270 1760 ¢ 275 110 165
10.20 “ ,.| 2642130 1860 ¢ 275 110 165
10.50 “ .. 2643750 1620 “ 275 110 165
11.20 “ .. 2645355 1635 “ 275 110 165 ,
11.80 “ ..| 2647150 1765 “ 275 110 165 !
12.20 am. ..| 2648920 1770 “ 275 110 165
12.80 ¢ .. 2650440 1520 “ 275 110 165
1.20 “ .. 2652230 1790 “ 275 110 165 |.........
1.40 .. 2653970 1740 “ 275 110 165 |.........
2.20 ¢ ..| 2655770 1730 | ¢ 275 110 165 |.........
2.50 “ ..I 2657470 1770 “ 275 110 165 |.........
3.20 “ .. 2659280 1810 “ 275 110 165 |.........
3.50 “ ..| 2660940 1660 “ 275 110 165 69793
4.20 “ ..| 2652500 1560 “o4 275 110 165 |.........
4.50 “ .. 2664200 1700 “ 275 110 16 ...,
5.20 ¢ ..| 2665950 1750 “ 275 110 165 |.........
5.50 ¢ ..| 2666650 1700 “ 275 110 165 |.........
6.20 “ ..| 2669370 1720 ¢ 275 110 165 {.........
6.50 “ ..i 2670070 1700 “ 275 110 165 |.........
7.20 “ .| 2672310 2240 “ e 275 110 165 {.........
7.50 “ ..| 2673440 1630 ¢ 275 110 165 |...... ..
8.20 ¢ ..| 2675460 1520 “ 275 110 165 39710
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED.

Date—March 15 and 16, 1909. - ’ Trial Number—34.
Note: Boys Calorimeter used.
i |2 | Water Temp] & . 3
) S é Deg. Cent. [§%5 3‘—2 . : < 8 - .
Time Sl e 2 © 5 gl Be Time S g &0
\ o = = .ty — 3 -
2 | 52 | 1nlet [Outlet|S B3| &8 g8 5 g4
S 5% Outlet| 322 | &5 S5 & Sa
) Ibs. | lbs
S8.20 a.m JRN PRV DAY PP AP PP S.20am.f......|-..... §.30 a.m
8.50 “ 53 3 | 2-63 | 15-13| 1795 | 106-5 8.45 50 50 8§.45 «
9.20 “ 54 % | 4-55 | 12.67 1800 | 115-8 9.15 75 -} 125 9.00 «
9.50 “ 54 3 | 4.34| 11-84) 1825 | 109-9 9.56 “ 50 | 175 9.25 ¢
10.20 55| % | 4-84 | 11-02 1650 | 96-9/10.40 50 | 225 9.556
10.50 ““ ..| 56 5 | 4-50 | 10-91{ 1690 | 101-5{11.15 * 50 | 275 .110.22
11.20 p.m...| 56 +5 | 4-59 | 11.82 1610 | 110-7/11.52 “ 50 | 325 [10.40 “
11.50 56 5 | 4-70 | 11-87 1640 | 104-0| 12.30p.m.| 50 | 376 |10.50 “
12.20 « 87 Tz | 5-21 | 11-75 1690 | 105-0/ 12,50 50 | 425 |11.15
12.50 “ ..| 58 <= | 5-8 | 11-68} 1930 | 111-0; 1.10 75 1500.[11.50 ¢
1.20 “ ..| 58 5 | 5-88| 11.83 1600 | 113-1f 2.10 “ 50 550 |12.15p.m
1.50 “ ..| 58 ir | 6-85| 14-66! 1690 | 142-00 2.52 75 | 625 1.00 “
2.20 “ ..| 58 +z | 6-00 | 14-88 1600 | 135-0] 3.40 *¢ 50 | 675 1.20 “
2.50 “ .| 62| <= |5-7911-86/ 1730 | 91.6 5.20 75 | 750 2.20 -
3.20 “..| 63 v | 5-39 | 13-23| 1600 | 119.0| 7.15 75 | 825 5.20 “«
3.50 “ 62 1= | 5-86 | 12-49| 1775 | 112 8§.20 “ 50 | 875 8§.20
4.20 “ 62| <. 5-80 | 12-11) 1850 | 109-3] 9.05 ° 50 | 925 8.56
4.50 .« 62 2 | 6-06 | 12-44! 1865 | 113-5 9.40 “ 50 [ 975 |..........
5.20 “ ...| 63 5 | 6-08 | 12-31| 1940 | 115-.0 10.15 50 1025 |..........
5.50 « 63 4 | 5-90 ] 11-40| 1660 | 108-6| 10.45 *¢ 50 1075 |..........
6.20 “ 63 s | 6-08 | 15-15| 1660 | 102-3 11.30 “ 75 (1150 |..........
6.50 63 7= | 6.23 | 15-28) 1650 | 101-4 12.45 am.[] 50 |1200 |12.45a.m
7.20 “ ..164) = | 6-07}17-71) 1660 | 126-5 1.35 ¢ 75 1275 | 1.35 ¢
7.50 ¢ .| 64| < |5-79| 15-70; 1685 | 113-4 2.15 50 (1325 2.16
8§.20 “ ..|-64| <% |5-62] 16-41{ 1800 | 132-0/ 8.10 “ 50 1375 3.40 “
8§.50 “ ..|64| <% |5-741 14-40 1845 | 108-6| 3.40 “ 50 1425 |..........
9.20 “ ..1 64| & |5-61| 13-41 1710 | 105-6, 4£.25 * 50 (1475 4.20
9.50 ““ ..} 64 + | 5-08 | 13-26| 1750 | 114.1f 5.20 “ 75 {1550 5.40 “
10.20 “ 64 % | 4-94 | 14-07| 1855 | 134-0 6.45 “ 50 (1600 6.20 “
10.50 « 64 ¥ | 4-83 | 14-31) 1615 | 145.4] 7.30 50 1650 ..........
11.20 “ 64 & | 4-95 | 11.23] 1620 | 96-7| 8.30 *
11.50 “ 64| & | 4-95 | 15-27 1740 | 121-9
12.208n...| 65 = 15-08 | 12.73} 1610 | 117-7
12.50 “ 65 5 | 4-93 | 11-70f 1735 | 128-0
1.20 “ ..} 65 | 5.16 | 11-47) 1600 | 120-0,
1.50 “"..| 66 X 4.50 | 11-50; 1600 | 133
2,20 “ .. |66| 5 |5-28] 12.78 1650 | 117-5
2.50 “ 66 £ | 4-45 | 12.15} 1670 | 138.0
3.20 « 66 + | 5-27 | 12-67} 1780 | 125-3
3.50 «“ ..} 66 1 | 5-18 | 11-20; 1660 | 118-5
4.20 “ 167 ¢ |5-10] 11-40{ 1670 } 100-0
4.50 ¢ |67 % | 5-10| 11-16/ 1700 | 122-5
5.20...... 67 L 15-15110-80) 1710 | 115-0
6.20 « 67 4 1 4-48 | 11-30] 1600 | 120
6.50 « 67 3 | 4-80 | 11-22 1610 | 122-§
7.20 “ 67 L | 4-74]11-60] 1950 | 135-9
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OBSERVATIONS OF TEMPERATURES AND PRESSURES.

Date—March 15 and 16, 1909. Trial Number—34.
PRESSURE. Sucrion. StEaM v

TEMPE%%‘TURES. Ins. of Water. Ins. of Water. PRESSURE.

4 Meter. Exhauster. Ibs. per sq. in-

Time. = 5
o Q
5 02 cE

- gﬁ 2 e 1 3 . 43 . = .18 3 43
goloElg g~ &1 51 &1 5 |658148] 8 1 &
8.20 a.m 560 | 60 | 50 95| 2-9| 44| 46| 7-5| 4-8|1-8§ 24 19
8.50 “ 72015953} 165| 3-5| 6-5| 6-7(10-5} 3-8| 2.4 52 50
9.20 « 740 | 60 | 57 | 122 3-3{ 5-8| 6-0f 89| 4-7|3-5 59 56
9.50 800 61}56; 133} 3-4{ 6-3| 6-5f 80} 3:-5{2-1 53 50
10.20 « 780 | 62 | 57 130 3-3| 6:1| 6-3| 83| 4-0|1-1] 60 57
10.50 800 | 62|58 181| 3.5| 6-5| 6-7[10-5] 4.8 2-1 64 61
11.20 820 (63| 58| 125| 3-5| 6-8| 7-0]10-0| 4-4|2-2 40 37
11.50 “ 78016460 132 3-2| 5.4 5-6| 87 3-8|1-9 50 47
12.20 pm.| 800 | 65|61 133| 3-5{ 6-7| 6-9|11-2( 5.7 2.7 61 53
12.50 ¢ 740 | 66 | 62| 135 | 3-3| 5-5| 5-7| 7-3| 3-2|0-§ 65 62
1.20 ¢ 720 | 66 | 65| 138| 3-2| 5.8| 6-0| 95| 4-2]1.1) 55 52
1.50 700 | 67 | 65| 140 | 3-1| 4.9 5-1| 6-7| 3.4} 1.0 43 40
2.20 720 | 68 | 65| 143 | 3-5| 6-2 | 6-4| 11-2| 4.5]1-2 47 43
2.50 800 (68|67 141} 3-4| 5-8} 6-0} 8-9| 3-8|1-4 49 46
3.20 ¢ 790 | 69 | 67 136 3-3| 5-8| 6-0| 89| 3.7|1-1 57 53
3.50 ¢ 780169 | 66| 138 3.7t 7.3 7-5|11-3}| 4.5 1.3 63 58
4.20 “ 760 | 69 | 65 140 3-5| 6-2| 6-4| 9-1| 3.7[1.0 71 66
4.50 ¢ 770 1 69| 66| 138| 3-5| 6-5| 6-7|11.0| 4.2} 1.3 70 66
5.20 ¢ 750 | 69 | 65 140 | 3-2| 5-7| 5-9| 80| 3.8;{1.2 71 66
5.50 « 800 69| 65| 137 | 3.9| 81| 83| 11-0| 4.1]1.1 65 61
6.20 ¢ 760 | 69 | 64| 137 | 3-3| 5-9| 6-1| 7-3| 3-20-6 47 42
6.50 “ 77016965 138} 3.6 7-1| 7-3}| 89} 3.5|0-7 33 29
7.20 ¢ 780 |70 { 66| 135 3-3| 5.5} 5:7| 7-2| 3:-5|-0-8§ 48 | 43
7.50 ¢ 760 |70 | 67 | 131 | 3-4| 6-4| 6-6| 9-0| 4-1(1.2 62 58
8.20 ¢ 740 | 69| 65| 131 | 3-3( 6-2| 6-4| 8-8| 4-1}|1.3 62 57
8.50 ¢ 720 | 69| 66| 130| 3-1| 5.5| 5-7| 87| 5-0(2-8 75 71
9.20 “ 740 | 70 | 66| 129 | 3-4| 5-9| 6-1| 10-2| 5-3| 2-5 61 56
9.50 ¢ 750169165 122 3.4} 6-0| 6-2 9-2}| 4.1 2.0 61 57
10.20 “ 760 1 701 65| 122 3-4) 5-9| 6-1 9-21| 4-5]2-8§ 58 | 54
10.50 “ 750 | 68| 65| 125 3-4| 5-6{ 5-8{ 8.7 4-4|1-2 58 54
11.20 ¢ 7301681 66| 128 3-5| 6-5| 6-7|10-3| 5-3| 2-5 63 59
11.50 760 | 67 | 66| 123 | 3-5| 6-8| 7-0|10-0| 4-4)1-3 70 66
12.20 a.m 720 | 66| 67| 130} 3.2| 5-3| 5-5| 7-0| 3.5)1.3 63 59
12.50 680 | 66 | 67| 123! 3.2| 5-7! 5-9| 9.6 5-3| 2-5 59 56
1.20 ¢ 760 | 66 | 67 | 131 | 3-4 6-6| 6-8| 10-0| 4.3 1-5 55 57
.50« 780 | 65| 68| 130 | 3-4! 6-0| 6-2| 9-8| 5.0} 2.9 72 69
2.20 ¢ 780 | 66 | 69 129 3.5 7-0] 7-2]|10-1| 4.8|2-4 73 68
2.50 720 | 67 | 68| 133 | 3.2] 5-8| 6-0| 7-4| 3-5[1-9 70 67_
3.20 “ 760 167 1 69} 130} 3-4| 6-5| 6-7} 8-9| 3-6|2-2 53 49
3.50 ¢ 760 | 68| 69| 126| 3-5| 6-0| 6-2| 9-2| 4-6 2-6 58 54
4.20 ¢ 780 | 67 | 68| 130 3-0; 5-2| 5-4| 9-2| 7-0]5-2 62 57
4.50 “ 780 {67 | 68| 130 | 3-4 6-4| 6-6| 9-9| 4.7| 1.6 72 68
5.20 ¢ 800|66]168] 130 3-5( 6-8| 7-0| 9-9| 4.0(0-8 63 58
5.50 “ 790 | 67 | 68| 130 3-2| 6-5| 6-7| 9-2| 4.5| 2-77 64 60
6.20 “ 730 | 67 | 67| 129 | 3-0| 5-2| 5-4| 11-9| 6-2| 3-6 65 62
6.50 ¢ 750 | 67 | 67| 129| 3-2| 5-4| 5.6 | 10-8| 4-2| 1.7 64 61
7.20 ¢ 760 | 66| 68| 136 3-0| 5-6| 5-8}| 9-8¢ 3-8|1.7 62 59
7.50 ¢ 780 i 66|67 139 3-2| 5-4f 5-6{ 9-6| 3-7|1-6 58 55
8.20 ¢ 760 | 65 | 65 132 3-1 6-0 6-2 9-7 3-2)1-6 60 57
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PRODUCER TRIAL No. 34.

_Date—March 15-16, 1909. Producer No. 4, at MeGill University.
" Time of lighting up—‘) 502.m. Trial commenced 8.20 a.m, March 13; ended 8.20 a.m.

March 16.

o oumootom

Duration of trial—24 hours. Xind of fuel—No. 38 coal.
Observers and staff during trial—Cameron, Killam, Gardner.
Computers—Cameron, Killam

Chemists—Campbell, Nicolls, Stapsfield.

SUMMARY OF OBSERVATIONS.

FueL.
Total coal charged durmg el e 1bs. 1650
Moisture in coal as charged. . ....... ... ... .o il per cent. 22
Calonﬁc value of coal as charged, perIb....................... B.T.U. 13700
< of dry coal per b ‘B.T.U. 14010
Proximate analysis of coal as charged (by weight) : fixed earbon,
58:8; volatile matter, 32-5; ash 6-5; moisture, 2-2........ per cent.
Combustible in dry refusc removed durmw trial: fixed carbon,
67-3; volatile matter, 7°7. . ... ... . o i Total pe1 cent. 75-0
Average depth of fuel bed (measured from centre of gas outlet).. " ins. 42
Gas. .
Total gas produced during trial (from meter readings)..........: cub.ft. 81840
Average temperatule of gas leaving producer. .................. °F. 716
at Meter s . o °F. 66-5
Average temperature of air in producer house.................. °F. 65
Averawe higher calorific value of gas per cub. ft. by calorimeter ‘
(as observed). e e e e e e B TU. 116-3
. Average higher calorific value of gas per cub. ft. by calorimeter
(gas dry at 60°and 14-71lbs.persq.in.). ... .cve v in. ... B.TU. 120-0
Average lower calorific value of gas per cub. ft. by calorimeter (gas
dry at 60° and 14-7 Ibs. PEr SQ. IN) . v iv e i e e i B.T.U. 110
Average barometric PreSSuIB. cvuv vttt e it lbs.sqin. 14-56
“ " suction at producer......... e . ...ns. of water .. 1-8
“  suction at exhauster............... ... ... ... ins. of water 9.3
“  pressureof gasatmeter........ .. ..ol oa .., ins. of water - 4.7
SteaM, WATER, Etc.
Total steam used in producer durmg trial.. ..o 1bs. 2184
“  water used in scrubber and gas washer.................... - .lps. 39080
¢ tar extracted in scrubber and gas washer.................. 1bs. 137
Aver age power 1equ1red to drive exhauster. ... ... ... o.p. 2.5
gaswasher...................... H.P. 1-5
ExcIng.
Total revolutions during trial (from counter)................... 315220
Average explosions per mmu’r.e ............................... 101
Average effective load onbrake........... ... ... ... ... L. lbs. 163-7
Effective radius of brake wheel. ... ... o.ooomeerronnre ft.  3.-836
Average mean effective pressure from indicator diagraros......... 1bs. sq. in. 67-1
Notes.

Fire poked at: 8.80, 8.45, 9.00, 9.23, 9.55, 10.20, 10.49, 10.50, 11.15, 11.50 a.m.; 12.13, 1.00,1.20, 2.20,

5.20, 8,20, 8.55 p.m.; 1"4 130.210,340 4”0 5.40, 6.20 a.m.

29.

Refuse removed at: 9. 55, 11.15, 11.55 a.m.; 2 50 5.20, 11.40 p.m.; 1.20, 1,50, 4.20, 5.40, 7.30 a.m.
Behaviour of coal: Requlred a good deal of attention.

Average time between pokmg 1 hour,

Clinker: No record of special clinker difficulties.

Tar: A good deal produced. : P
State of engine valves at end of trial: Did not necd cleaning.

Valves last cleaned: March 9, 1909.

Awarysis oF Dry Coar. 30. Awarysis oF Gas BY VoLuME.
Hydrogen........... 5-19, Carbon dioxide.......... 10-19,
Carbon.............. 76-69% Oxygen................. 0-8%
Nitrogen............ 1-59, Carbon monoxide........ 10-79%,

XYEEDR. .t ettt 7-09% Hydrogen............... 12-59%,
Sulphur............. 1-99%, Methane. . ............. 3-39%
Total carbon contained Ethylene...:........... 0-29,

by dry coal charged 1268-0

5‘

Nitrogen. .............. 62-49,






trial and gave no trouble.
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REMARKS.

R

Required a good deal of attention, giving lots of tar at the wet scrubber and burning
very quickly; refuse could probably have been fired again; engine ran steadily during

very satisfactory for producer work.

SUMMARY OF RESULTS.
TorAL QUANTITIES.

Dry coal charged during trial............ ..ol 1bs.

Combustible charged during trial. ................ooiiit. 1bs.

Average B.H.P. of engipe during trial. .. ........ ... ...l H.P.
“ " indicated H.P. of engine during trial................... H.P.
“  H.P. taken by exhauster and gas washer................ H.P.
“ " B.H.P. while gag consumption of engine was taken....... H.P.
‘: “  corresponding to total gas produced........... 3 H.P.
& 143 I3 [13 11 113 an
available for outside use, allowing for power used............ H.P.

HourLY QUANTITIES,

- Coal charged perhour’. . ......... ...t 1bs.
Dry coal charged perhour............... .. ... Ibs.
Combustible charged per hour Ibs.
Coal charged per sq. ft. of fuel bed perhour. ................ ... 1bs.
Dry coal charged per sq. ft. of fuel bed perhour................. Ibs.
Combustible charged per sq. ft. of fuel bed perbour. .. ........... - Ibs.
Coal (as charged) per bour equivalent to power used for auxiliaries Ibs.
Coal (as charged) per hour equivalent to steam used in producer. . Tbs.
Gas (by meter) supplied by producer per hour.................. cub. ft.
Gas (dry at 60° and 14-7 lbs. per sq. 1n.) supplied by producer per

BOUr. . e cub. ft
Gas (by meter) supplied to engine per bour while gas consumption
was bakem. .. .. e cub. ft.
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied to engine per
- hour while gas consumption was taken..................... cub. ft.
Calorific value of coal ¢harged perbour..,...................... B.T.U.
“ “ gag produced per hour (lower value)............. B.T.U.
Steam used in producer perhour. ......... ... . .l 1bs.
Ecovomi: RESULTS. .
Gas (dry at 60° and 14-7 Ibs. per sg. in.) produced per lb. of coal
Y T2 cub. ft.

Gas (dry"= at 60° and 14-7 Ibs. per sq. in.) produced dry coal charged cub. ft.

Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per Ib. of com-

bustible charged.. .. ... ..ot e cub. ft.
Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per LELP. per hr.... cub. ft.
113 113 111 13 113 143 B.H'P‘ 11 cub' ft.
Steam used in producer per 1b. coal charged.................... Ibs.
Water used in serubber and gas washer per Ib. coal charged...... Ibs.

Water used in scrubber and gas washer per 1000 cub. ft. gas pro-

QUCBA. . ot e e e 1bs.

Efficieney of process of gas production and cleaning, based on coal

charged. . ... oo e i per cent.
Efficiency of producer plant allowing for power used for auxiliaries per cent.

Efficiency of producer plant allowing for power used for auxiliaries

and for steam used in producer.................. ... ... per cent.
Thermal efficiency of engine, basedon BH.P................... per cent,.
Over all efficiency of producer and engine plant.................. per cent.
Calgriﬁc val{x{;e of gas supplied to engine per B.H.P. per hour. . .... B.T.U.

coal charged into producer per B.H.P. per hr... B.T.U.

Coal as Dry

Pounds per hour charged into producer .per B.H.P.
developed by engine. .......cocvvivirnenennian.. 2-63 2-57
Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by

AUuRIHATIeS. i e e 3-11 3-04
Pounds per hour charged into producer per B.H.P., allow-
g for power and also for steam used by producer.... 3-56 3-48

Tar washer bearings ran warm. This coal as a whole is not

1613
1507
26-16
38-8
4.0
26-1
26-16

22.16

68-75
67-25
62-8
17-2
16-8
15-7
10-52 -
11-08
3410

3303
3410
3303
942000

363300
91-0

© 0o

TN
[N e — =

D QO L
o O

126-

1.3
23-70

477-5

385
32-6

28-4
18-3
7-06
13,890
36,030
Com-

charged. coal. bustible. '

2-40

2-84
3-25
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TRIAL OF No. 4 PRODUCER WITH COAL No. 37
Date—March 11 and 12, 1909. _ : Trial Number—33.

OBSERVATIONS OF GENERAL CONDITIONS.

General Notes.

Barometer at beginning of trial..... ... ..o i i e 29°63 inches. |
“ ¢ 10.10 p.m., March 11 . .. 29°86 o« : -
“ end of triak. ..o i e 30°01 «. .
Water meter reading at 10.30 p.m.,March 11, ..o iiniinnn .. ..-~. 00434imperialgallons.
“ “ [ 0.00am., “ 12 ...t it 03261 ¢ “
e Difference, in 2334 hours e 2,827 « “
Brick in producer base. . ... .viii i i e feue 961 1bs.
Average level of fuel below top plate of producer 17 inches.

4.50 am., March 11 Fire started with 10 Ibs. shavings, 401bs. of wood, 126 Ibs. of coke.

6.30 :: :‘ f: Down-draft with fan exhausting directly to the atmosphere.

g%g . “ ‘ Ch:‘L‘rged 1% 1bs czf 0(31;\6'

§.00 ¢« w75 o]

8'30 [ &< & 114 75 113 11

9‘30 (14 114 &« 141 25 113 [14 R -

9.50 ¢ “ ¢ Down-draft with blower. -
10.00 “ “  Started engine. .

010.10 ¢ « “  Started trial.

10.10 « “ 12 . Trial finished.

Explosion counter gave trouble. The gas-washer was not used during this trial, the sawdust_scrubber
being substituted. Tar and dirt in the pipe between the wet serubber and sawdust serubber caused a rather
high suction. The valves were not cleaned during or after the trial.

Tarremoved from wet serubber after the trial, .. ..o il e teetieiaiiaanaen - 77 1bs.
Tar removed from tar box....vevivvneennann. : 10 =
Tar removed from pipes, etCu......... 10«
Wet refuse removed during the trial . 260
A sample of 130 lbs. of this when dried weighed 87 -«

Wet refuse removed after the trial......... ..ot 1,367 «
A sample of 275 Ibs. of this when dried weighed H .
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME.
Date—March 11 and 12, 1909. Trial Number—33.

Note: R. and B. apparatus used.

Carbon . Inflam-
Carbon Ethy- Metb- | Hydro- | Nitro-

Time Dioxide Oxygen | “jene gﬁgé ane gen ‘gen mgzk;le

per cent. | per cent.| per cent.| per cent.| per cent.| per ecent.| per cent.| per cent.

10.00 a.m.....| 10-4 0-7 0-0 | 7-6 3.2 2:9 75-2 13.7
11.00 “ ....I 10-5 0-4 0-0 13-1 2-5 8-4 65-1 24.0
12.00 pm.....| 10-7 0-5 0-0 13-4 2:5 7.7 65-2 23-6
1.00 “ ....|] 10-4 0-5 0-0 11.1 3-1 83 66-5 22-5
2.00 “ ....l 96 0-5 0-1 10-8 4.3 13-4 61-3 28-6
3.00 “ ....| 10-3 0-4 0-0 12.7 2-5 7-5 66-6 22.7-
4.00 “ ....| 9-6 1.0 0-3 7-9 5.4 11.7 64-1 25-3
5.00 “ ... 11.7 0-6 0-0 10-4 |- 3.3 14.3 59.7 28-0
7.00 “ ....|] 9-6 0-4 0-0 15-0 2-4 9.7 62-9 27-1
8.10 “ ....| 9-9 0-3 0-0 12-8 2.1 10-7 642 25-6
10.10 « ....] 14.1 0-4 0-0 11-8 2-1 15-1 56-5 29-0
11,10« ... .0 12.2 0-3 0-1 9.7 3-0 11.9 62-8 24.7
12.40 am.....| 10-6 0-4 0-0 11-5 2:0 10-4 65-1 23-9
2.10 “ ... 85 0-2 0-0 13-4 2:0 13-0 62-9 28-4
~3.40 “ ... 98 0-5 0-0 13-5 2-6 14.3 59-3 30-4
5.40 “ ....| 10-5 0-4 0-0 12-5 3.1 14.6 58-9 30-2
6.40 “ ....1 13:5 0-2 0-0 12:3 1-6 11.7 60-7 25-6
7.40 ¢ ... 13-4 0-2 0-0 11-4 2:1 17-3 556 30-8
8.40 “ ....| 10-1 0-2 0-1 15-2 2:3 13-8 58-3 31-4
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~ OBSERVATIONS OF GAS METER AND B. H. P.

Date—March 11 and 12, 1909.

Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere.

that all the gas is passing to the gas engine.

!

- Trial Number—33.

N.B.O. indicates

Main Loads on Net Reyo-
) gas Cubic - tight and - load lutxoéls
Time. meter feet | Remarks. slack sides on couél. er
readings. in of brake. brake. | & 1_1(11;;
interval. ' onh Sf’ €
cub. ft. bs. | ibs. Ibs. | Shaft.
10.10 a.m 2510530 |......... N.B.O. 225 -87 138 99470
10.40 “ 2512220 1690° « 225 87 138 [.........
11,10 “ 2514120 1900 “ 275 107 168 28265
11.40 “ 2515870 1750 ¢ 275 107 168 |..... e
12.10 p.m 2518020 2150 “ 275 107 168 |........".
12.40 2519870 1850 “ 275 107 - 168 .........
1.10 “ 2521880 2010 ¢ 275 107 168 |.........
1.40 ¢ 2523670 1790 “ 275 107 168 [........
2.10 “ 2525560 1890 “ 250 95 155
2.40 2527340 1780 “ 250 95 155
3.10 ¢ 2529200 1860 “ 250 95 155
3.40 2530750 1550 “ 250 95 155
4.10 “ 2532400 1650 “ 250 95 155
4.40 2534220 1820 “ 250 95 155
5.10 “ 2535980 - 1760 ¢ 250 95 155
5.40 2537670 1690 “ 250 95 155
6.10 2539270 1600 “ 250 95 155
6.40 .| 2541060 1790 £ 250 a5 155
7.10 . 2542880 1820 “ 250 - 95 155
7.40 ¢ 2544730 1850 “ 250 - 95 155
-8.10 2546500 1770 “ 250 - 95 155
8.40 2548220 1720 “ 250 95 155
9.10 2550940 1720 “ 250 95 155
9.40 2552240 1300 « 250 95 155
10.10 “ | 2553910 1670 ¢ 250 95 155
10.40 ¢ - 2554920 1010 “ 250 95 155
11.10 “ ..| 2556520 1600 ¢ 250 95 155
11.40 - 2558170 1650 “ 250 95 155
12.10 a.m 2559960 1600 - “ 250 95 155
12.40 2561555 1595 £ 250 95 155
1.10 “ 2563180 1625 “ 250 95 155
1.40 ¢ 2564780 1600 « 250 95 155
2.10 “ 256617