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Galt Colliery, Alberta Railway and Irrigation Co., Ltd., 

Leihbridge, Alta.—Coal No. 44 	  168 
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45, 46, 43, 44, (40, 42, 43, 44, 46), 48, 34, 29, 26, (27 and 30), 25, 
25M, 23M, 22M, 22M, 18, 17. 



DETAILED RESULTS 
OF THE 

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 McGill 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 anthorized 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. Loi,v, 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 1,vas 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:— 

. 	Sec. I.—General orga,nization and administration. 
IL—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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TÉCIII■TICAL STAFF.. 

The technical staff engaged in the investigation, cOmprised 
(1). J. B. Porter,  - E.M., Ph.D., D.Sc., Profeàor, Of Mining Engineer-

ing, McGill UniversitY—Responsible for the organization and general 
direction of the investigation, and 'directly in charge of Sections I, IV, 
and V, and VT (in part). 

(2). R. J. Durley, B.Sc., Ma.E., Professor of Mechanical Engineer-
ing, McGill University—In charge of ' Sections  VII and VIII. 

(3). Theo. C. Denis, B.Sc., Mines Branch, Depàrtment of Mines, 
Ottawa—In charge of Sections II and III (in part). 

•(4). Edgar Stansfield, M.Sc., Chief Chemist—In charge of Section 
IX; and Sections III and VI (in part). 

(5). H. F. Strangways, M.Sc.,  •Dawson Fellow in Mining, McGill 
University—Assistant in Sections IV- and V, 1907. • •: 
• (6). II. G. Carmiéhael, M.Sc., Dawson Féllow in Mining, MéGill 
University—Assistant in Sections IV and V, 1908. 

(7). E. B. Rider, B.Sc., DemonStrator in Mining, McGill University 
—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 charge of Section VII 1907, 
and  preliminarY work in  Section  VIII. 
• (10). J. Blizard, B.Sc., Lecturer on -Mechanical Engineering, McGill 
University—Assistant in  charge of Section VII 1908, and Assistant  
in Section VIII. 	 - 

(11). D. W. Munn, M.A., B.Sc.; Deinohstrator in Mechànical Engi-
neering, McGill University—Assistaiit in 'Sections VII • and  VIII. 

(12). G. L. Guillet, M.Sc., Demonstrator in 'Mechanical Engineer-
ing, MéGill University-.--Assistant in Section VII. - 	• 

(13). G. Killam, M.A., B.Sc.; Demonstrator in 11/Iechanical Engi-
neering, McGill University•—•Assistant  in Section VIII, 

(14). J. S. Canieron, B.Sc., Demonstrator in Mechanical Engineer-
ing, McGill University—Assistant in Section VIII. 

(15): A. Balmfirth, Superintendent .of McGill University Power 
House—Foréinan in - Section VII. 

(16). • J. Gardner, Foreman in Section VIII. 
(17). J.  Rouit,  Fireman 'in all tests of Section VII. 
(18). J. II. 	Nicôlls, B.Sc., -Assistant Chemist—Assistant in Sec- 

tion IX 1908, 1909. 
(19). R. T. Mohan, B.Sc., Assistant Chemist—Assistant in Section 

IX 1908. 
(20). P. II. Elliott, M.Sc., 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 Section IX 
1909. 

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

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

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

(26).. H. H.- Gray, B.Sc., Demonstrator in Metallurgy, McGill Uni-
versity—Assistant  in Section VI 1909. 

(27). H. G. Morrison, B.Sc., Assistant Chemist—Assistant in Sec-
tion IX 1909, 1910. 

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

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

Alfred Stansfield, D.Sc., Professor of .Metallurgy. 
H. T. Barnes, D.Sc., Professor of Physics. 

. Acknowledgment is also due to the Governors of McGill University, 
and to W. Peterson, C.M.G., Principal; F. D. Adams, F.R.S., Dean; W. 
Vaughan, Esq., Secretary; S. R. Burrell, Esq., Chief Accountant, and 
many others. 

LABORATORIES. 	 - 
The laboratories- of the Mining and Mechanical Departments of 

McGill University, in which the tests were made, were built and equipped 
smile few years ago on a scale unequalled at the time in North America, 
the buildings and apparatus for the Ore .  Dressing 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 chemical analysis; al-
though a number of Minor pieces of apparatus had to be purchased, such 
as extra calorimeters, pyrometers, thermometers, etc., etc. 

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 description of this plant, with cuts 
of the apparatus, etc., will be found in Vol. II, Part  VIII, of the Report, 
and similar descriptions of the apparatus used in the other parts of the 
investigation will be feund in the other parts. 
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THE INVESTIGATION. 

Sampling in ,the Field. 

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 technican l staff, and every precaution was taken to ensure 
reliability. The general rules governing this sampling and the detailed 
descriptions of the work of sampling at the seVeral mines are fully stated 
in Vol. I, Part III. 

A list of the samples arranged in geographical 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. 8 to 11, and 
Vol. II, pp. 181 to 184. 

Crushing and Sampling in the Laboratory. 

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, 
etc., and finally resacked, sealed, and sent to a dry room for storage while 
awaiting test. 

The methods of sampling are stated in detail in Vol. I, Part IV. 
The smaller subsidiary samples were sent directly to the chemical 

laboratory, where they were stored in sealed vessels' until required. 

Illechanical Purification. 

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 pommercial work. 

The whole subject of coal washing, as well as testing, is dealt with 
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. III, 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, etc. 

These experiments are describPd in detail and their results sum-
marized in Vol. I. Part VI, but additional matter relating to special 
methods of testing, etc., will be fou:nd in Vol. VI, Appendix IV. 

Boiler 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 are fully detailed 
in Vol. II, Part VII, and this Part also contains a general discussion of 
thé 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 

Producer Trials. 

In the beginning, it was decided to attempt to carry 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, decid'ed 
to, work on a scale of approximately 40 H.P., although it was known that 
bituminous coal 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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When.  , however, specifications were prepared and tenders asked for, 
the makers, both at home and abroad, exhibited an unexpected reluc-
tanee to guarantee 'their Machinery," and much time was lust,  in corres-
pondence. In the  meanwhile an anthracite produeer of approved form 
was put in; and a series of trial . runs on anthracite, coke,  etc.,  were com-
menced, to drill the staff, and get matters in working order. Ultimately, 
the makers of two -well-known types of producers undertook .  to build. 
plants for bituminous poal,. and did actually "erect producers with the. 
necessary  tai  extraction apparatus; but in both cases the producers 
failed to meet the requirements originally specifieçl, and were, therefore, 
removed. 

The experience gained in the tests above mentioned enabled Pro-
feséor Durley to - design à down-draught 'producer which did meet . the • 
requirements; and after a long series of preliminary tests, necessàry to 
arrive at a trustworthy method of operation, 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 hourà. 
This time occupied was  as long as could 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—one 
lasting 10 days—to show that the apparatus was quite capable' of doing 

. continuous, i.e., commercial work. 
Criticism may be offered against the use of . one producer for all 

classes of coal, from semi-anthracite 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 case. It is scarcely necessary to say, that the scrubbers, washers, 
tar extractors, etc., 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 ponclucting the trials are fully set forth 
in.  Vol. II, Part VIII, and the results of the trials are presented in tabu-
lar form. This Part 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 W ork: 
The cheMical laboratory of the Mining Department at McGill Uni-

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 number of important  special methods, are 
fully described in Vol. II, 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 accounts  and' reeords 
of a large amount of secondary work, are given in Vol. VI, Appendix V. 



15 

THE REPORT 

It will be seèn 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. Each of these parts begins with an introduction, 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 .smnmary 
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 public, 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-
èlusively 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. 
Baronieter. itt lee mnpning oi,a  ftrrioa 	 29'83 inches. i!  8  

29' 88 	" 
end of tri 5 al 	29' 97 	" 

Watermeteveading at 9  am.,  March 8 	96,877 imperial gallons. 
" 8 a.m., " 	9 	99,765 	" 

Difference, in 23 hours  	2,888 " 
Brick in producer base 	935 lbs. 
Average level of fuel below top plate of producer 	183 inches. 

Taus . 
2.40  am.,  March 8 Started fire with 5 lbs. of shavings, 40 lbs. of wood, 120 lbs. of coke. 
3.20 " 	" 	" Down-draft, with fan exhausting directly to the atmosphere. 
3.20 " 	" 	" Charged 131 lbs. of coke. 
4.30 	ic 	ci 	 120  
5.40  ci 	U 	100  
7.00 	ci 	cc C 	 U 	100  ci 	CC 

8.05 " 	" 	" Down-draft with blower. 
8.15 " 	" 	" Started engine. 
8.20 " 	" 	" Trial commenced. 

11.30 " 	" 	" Gas washer blown through with steam. 
4.00 p.m. 	" 	" 	ci 	 ic 

5.20 " 	" 	\ Gas washer stopped owing to a hot bearing ; sawdust scrubber 
6.20 " 	" 	" f 	being substituted. 
8.20 " 	" 	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 	1,065 lbs. 
A sample of 225 lbs. of this when dried weighed 	147 " 
Weight of wet refuse removed after the trial  	1,073 " 
A sample of 215 lbs. of this when dried weighed 	133 " 
Tar removed from the wet scrubber  	84 " 
Tar removed from the pipes, etc 	 .  10 " 



Date-March 8 and 9,19,09. Trial Number-32. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Note: R. and B. apparatus used. 

	

Carbon 	Eth3i- 	Carbon 	 Infl m1 - Meth- 	Hydro- 	Nitro- 	_ ai', 

	

Time 	Dioxide 	Oxygen 	iene 	
mo x°i idi -e 	a n e 	g e  n 	gen 	""gaa"s'e  

per cent. per cent per cent.  •per cent, per cent. per cent. per cent. per cent. 

9.05 a.m..... 	8.9 	0.8 	0.3 	8 • 6 	4.4 	11.7 	, 65.3 	25.0 
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 	23.5 
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 	" 	.... 	12.9 	0 • 3 	0.0 	11 • 6 	2 • 0 	14.4 	58 • 8 	28.0 
5.00 	" 	. ... 	13 • 7 	0.2 	0.0 	10 • 4 	2.9 	12 • 2 	60.6 	25.5 
6.30 	" 	.... 	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 

1.50 	" 	.... 	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 
4.50 	" 	.. .. 	13-41 	0.7 	0.0 	10 • 1 	2 • 4 	14 • 4 	59.0 	26.9 
5.50 	" 	.... 	10.8 	0.7 	0.3 	8.7 	5 • 6 	14.3 	59.6 	28.9 
6.50 	" 	.. 	10.1 	0 • 6 	0 • 1 	9.9 	4 • 2 	10 • 9 	64 • 2 	25.1 
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OBSERVATIONS OF GAS METER .AJql) 

Date--1\larch 8 and 9, 1909. 	 TriaI Number--32. 

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

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 ,   
 on side 

cub. ft. 	 lbs. 	lbs. 	lbs. 	shaft. 

8.20 a.m. 	.. 	2430300 	... 	• 	... 	N.B.O. 	250 	100 	150 	60961 

8.50 	" 	.. 	2432190 	1S890 	i‘ 	275 	110 	165 
9.20 	" 	- 	2433890 	1700 	cc 	275 	110 	165 
9.50 	" 	.. 	2435710 	-1820 	ci 	 250 	100 	150 

10.20 	" 	.. 	2437355 	1645 	cc 	250 	100 	150 
10.50 	" 	.. 	2439080 	1725 	cc 	250 	100 	150 	77700 

11.20 	" 	.. 	2440990 	1910 	cc 	250 	100 	150 
11.50 	" 	.. 	2442130 	1140 	cc 	250 	100 	150 
12.20 p.m. 	.. 	2443800 	1670 	cc 	250 	100 	150 
12.50 	" 	... 	2445500 	1700 	cc 	250 	100 	150 

1.20 	" 	.. 	2447240 	1740 	cc 	250 	100 	150 
1 50 	" 	.. 	2448700 	1460 	cc 	250 	100 	150 
2.20 	" 	.. 	2450240 	1540 	cc 	250 	100 	150 
2.50 	" 	.. 	2451985 	1745 	ic 	250 	100 	150 
3.20 	" 	.. 	2453540 	1555 	cc 	250 	100 	150 
3.50 	"- 	.. 	2455070 	1530 	cc 	250 	100 	150 
4.20 	" 	.. 	2456900 	1830 	cc 	250 	100 	150 
4.50 	" 	.. 	2458685 	1785 	c‘ 	250 	95 	155 
5.20 	" 	.. 	2460310 	1625 	cc 	250 	95 	155 
5.50 	" 	.. 	2462080 	1770 	 250 	95 	155 

6.20 	" 	.. 	2463845 	1765 	cc 	250 	95 	155 
6.50 	" 	.. 	2465460 	1615 	cc 	250 	95 	155 	• 

7.20 	" 	.. 	2467280 	1820 	cc 	275 	108 	167 
7.50 	" 	.. 	2468765 	1485 	cc 	275 	108 	167 
8.20 	" 	-.. 	2470550 	1785 	CC 	 250 	95 	155 
8.50 	" 2472220 2472220 	1670 	cc 	250 	95 	155 
9.20 	" 	.. 	2473750 	1530 	cc 	250 	95 	155 
9.50 	" 	.. 	2475355 	1605 	cc 	250 	95 	155 

10.20 	" 	.. 	2477080 	1725 	cc 	250 	95 	155 
10.50 	" 	.. 	2478960 	1880 	cc 	250 	95 	155 

11.20 	" 	.. 	2480430 	1470 	cc 	250 	95 	155 

11.50 	" 	.. 	2482160 	1730 	ii 	 250 	95 	155. 
12.20 a.m. 	.. 	2483740 	1580 	cc 250 	85 	165 	68030 

12.50 	" 	.. 	2485540 	1600 	cc 	250 	85 	165 
120 	" 	.. 	2486790 	1450 	C4 	250 	85 	165 
1.50 	" 	.. 	2488500 	1710 	ii 	 250 	85 	165 
2.20 	" 	.. 	2489950 	1450 	cc 	250 	85 	165 
2.50 	" 	.. 	2491550 	1600 	if 	 250 	85 	165 

3.20 	" 	.. 	2493220 	1670 	cc 	250 	95 	155 	87940 

3.50 	" 	.. 	2494980 	1760 	cc 	250 	95 	155 
4.20 	" 	.. 	2496760 	1780 	cc 	250 	95 	155 
5.20 	" 	.. 	2499900 	3140 	ci 	 250 	95 	155 

5.50 	". 	.. 	2501500 	1600 	CC 	 250 	95 	155 

6.20 	" 	.. 	2503200 	1700 	c‘ 	250 	95 	155 

6.50 	" 	.. 	2504660 	1460 	cc 	250 	95 	155 
7.20 	" 	.. 	2506240 	1580 	ii 	 250 	95 	155 
7.50 	" 	 2507910 	1670 	cc 	250 	95 	155 

. 	. 

8.20 	" 	.. 	2509540 	1630 	cc 	250 	95 	155 	21060 



Date-March 8 and 9, 1909. 

Note: Boys Calorimeter used. 

Trial Number-32. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

.J.. 
Water Temp. 	

o 0  
- 	o 	 -3 s 	,.., 	 c5 	,... 	.  à 	 Deg. Cent. 	 -d 

	

Tinae 	o 	• 	fr-1  u3  	tf2 	 • 	Time 	G, 	 0 le 
r;-( 	.° od 	 ° ,-. ti 	5.?, 	 ts, 	.- 

	

...8.. , 	,..;:.  . 	,,.., 	Imet Outlet a co bc.L.' 	. o 	 o ..a 	o 

lbs. 	lbs. 
8.20 a.m... 	Re gulating thermomet ers. 	 , 

8.50 	" 	.. 	59 	h 	6.00 	11.58 1810 	96 	8.20 a.m. 	50 	50 	8.20 a.m. 
9.20 	" 	.. 	58 	h 	5.57 	10.97 1880 	96.5 	8.50 	" 	25 	75 	8.50 	" 
9.50 	" 	. 	59 	h 	5.65 	10.62 1930 	91 • 	9.20 	,1 ` 	25 	100 	9.20 	" 

10.20 	" 	. 	60 	6.05 	11.09 1710 	102 • 	9.40 	" 	25 	125 	9.40 	" 
10.50 	" 	. 	60 	1- 	6.09 	11.09 	1770 	105 • 	9.55 	" 	25 	150 	9.55 	" 
11.20 	" 	. 	59 	i 	6.57 	11.87 1600 	134'7 10.20 	" 	25 	175 	 
11.50 	" 	. 	60 	h 	6.52 	12.90 1790 	108.7  10.50 	" 	25 	200 	10.50 	" 
12.20 p.m.. 	61 	-I 	6 • 25 	11.54 1600 	100.5 11.05 	" 	25 	225 	 
12.50 	" 	. 	61 	rà 	6.18 	11.15 	1710 	101 	11.15 	" 	50 	275 	11.15 	" 

1.20 	" 	. 	62 	1 	6 • 52 	11.60 1910 	115.4 11.35 	" 	25 	300 	11.55 	" 
1.50 	" 	.. 	62 	4- 	6.31 	15.71 	1650 	102.8 12.05 p.m. 	25 	325 	12.05 p.m. 
2.20 	" 	.. 	63 	-A 	6.55 	13.29 1830 	117 • 1 12.45 	" 	25 	350 	12.45 	" _ 
2.50 	.. 	63 	A 	6.70 	14.8 	1770 	136.5 	1.15 	" 	50 	400 
3.20 	" 	63 	A 	6.96 	13.60 1730 	109.1 	1.45 	" 	25 	425 	1.45 	" ..  
3.50 	" 	.. 	64 	-.15e 	7.45 	13.62 1870 	106.9 	2.10 	" 	25 	450 	 
4.20 	" 	.. 	64 	4- 	7.51 	13.01 	1600 	104 • 5 	2.45 	" 	75 	525 	2.40 	" 
4.50 	" 	.. 	66 	* 	11.95 	16 • 77 	1770 	101.2 	3.50 	" 	50 	575 	3.50 	" 
5.20 	" 	.. 	65 	I- 	7.89 	13.18 1770 	111.1 	5.05 	" 	75 	650 	4.50 	" 
5.50 	" 	.. 	65 	4 	8.70 	12 • 9 	1870 	95.2 	6.05 	" 	50 	700 	5.05 	" 
6.20 	" 	.. 	65 	8.60 	15 • 6 	1735 	96.6 	7.10 	" 	50 	750 	7.10 	" 
6.50 • " 	.. 	65 	8.98 	1647 1750 	104 	8.10 	" 	50 	800 	 
7.20 	" 	.. 	65 	4- 	8.92 	19.21 	1725 	140.5 	8.40 	" 	75 	875 	8.30 	" 
7.50 	" 	.. 	64 	h 	9.35 	16.40 1600 	107 	9.40 	" 	50 	925 	 
8.20 	" 	.. 	64 	-A 	9.37 	16.11 1790 	114.6 10.50 	" 	50 	975 	10.50 	" 
8.50 	" 	.. 	63 	I:7u 	9.32 	20 • 33 	1830 	136.8 11.40 	" 	50 	1025 	11.40 	" 
9.20 	" 	.. 	63 	4- 	9.42 	17.42 1660 	1052 	a.m. 	50 	1075 	 
9.50 	" 	.. 	63 	4- 	9.47 	18.90 1695 	127.1 12.55 	" 	50 	1125 	12.55 a.nr 	 

10.20 	" 	.. 	63 	--- 	9.82 	16.98 	1690 	95.8 	1.25 	" 	50 , 1175 	 
10.50 	" 	.. 	63 	4- 	10.02 	20.05 	1625 	129.0 	2.00 	" 	50 	1225 	2.10 	" 
11.20 	" 	.. 	63 	4- 	10.23 	17.39 	1755 	98.7 	3.50 	" 	50 	1275 	 
11.50 	" 	.. 	64 	10.00 	14.22 1780 	130 	4.40 	" 	50 	1325 	4.40 	" 
12.20 a,.m... 	64 	I'e 	7.59 	16.70 1600 	138.1 	5.40 	" 	50 	1375 	5.40 	" 
12.50 	" 	.. 	63 	-1.1'e 	7.29 	14.01 	1610 	102.9 	6.25 	" 	50 	1425 	6.25 	" 

1.20 	" 	.. 	63 	i' 	7.02 	13.67 	1660 	105 	7.20 	" 	25 	1450 	 
1.50 	" 	.. 	63 	h 	7.09 	14.81 	1650 	121 
2.20 	" 	.. 	63 	-16- 	7.05 	14 • 74 	1620 	118.4 
2.50 	" 	.. 	63 	14 	6.27 	14 • 07 	1640 	121.5 
3.20 	" 	.. 	64 	-1-%- 	7 • 48 	14 • 74 	1670 	115.3 
3.50 	" 	.. 	64 	Tr'r,- 	7.31 	12.85 	1800 	94.5 	• 
4.20 	" 	.. 	63 	A 	7 • 20 	12.88 1900 	102.5 
4.50 	" 	.. 	62 1-5,2- 	6.71 	13.36 	1950 	123 
5.50 	" 	.. 	63 	4- 	7.15 	14.56 	1600 	141 
6.20 	" 	.. 	63 	4- 	6 • 47 	12.95 	1640 	106 • 5 
6.50 	" 	.. 	63 	1 	6.99 	12 • 7 	1640 	115 • 7 
7.26 	" 	.. 	63 	fr5.2-- 	7.00 	14.06 	1850 	124.0 
7.50 	" 	.. 	63 	A 	7 • 10 	13.80 1840 	117.0 



Date---Mareh 8 and 9, 1909. Trial Number-32. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PnEssuRE. 

°F. 

Meter. 	Exhauster. 	 lbs. per sq. in. 
■ 	 Time.  
0 0 	 0 

\ 'Fri 	;-. 
00 

+, -If, 	A 	
. 

,‘1,) 	-1-= 	+= 	e_,„ 	›.., 	.... 
 .2; 	la 	p„ „D 	

> 
4.) 	+= 	4.1.> 	$ 	G) 	

,-,:,,_a_,) 	+= 	_.%) 
0  -5 	c,3 0 	0 	a 11 	+0 	'1> 	-5 	,1> 	tc1,3) 	-5 	e> 	-5 
eilo cp 	14- 	o 	.,-, 	o 	a 	oi-F 	410- 	0  

8.20  am.. 	-820 	64 	60 	103 	3 • 7 	7 • 2 	7.4 	9.2 	2-0 	1.2 	74 	70 
8.50 	" 	870 	65 	59 	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 	7 • 6 	2.5 	0.9 	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 	66 	62 	138 	3.4 	5.3 	5.5 	7.0 	2 • 2 	0.7 	72 	68 
10.50 	" 	. 	780 	66 	62 	136 	3.5 	5.8 	6.0 	8.8 	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 
12.20p.rn.. 	820 	70 	64 	128 	3.7 	6.6 	6.8 	10.3 	3.4 	1.8 	72 	68 
12.50 	" 	. 	840 	70 	64 	127 	3.6 	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 	0 • 5 	70 	67 
1.50 	" 	. 	770 	68 	62 	140 	3.1 	4 • 6 	4.8 	7.5 	2 • 8 	1.1 	70 	66 
2.20 	" 	. 	850 	67 	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 • 7 	0 • 9 	74 	70 
3.20 	" 	. 	850 	67 	65 	145 	3.2 	5.4 	5.6 	8.0 	2.4 	0.8 	73 	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 	11.1 	2 • 8 	1.0 	71 	69 
4.50 	" 	. 	830 	68 	70 	138 	3.3 	5.3 	5.5 	7.4 	2 • 4 	0.8 	65 	60 
5.20 	" 	. 	880 	71 	67 	139 	3.5 	6.2 	6.4 	9.8 	3.0 	1.1 	68 	64 
5.50 	" 	. 	850 	71 	67 	138 	3.4 	6.1 	6 • 3 	8.5 	2.6 	0.8 	69 	65 
6.20 	" 	. 	820 	70 	66 	139 	3.3 	5.3 	5-5 	8.7 	2.7 	0.9 	70 	66 
6.50 	" 	. 	820 	68 	65 	143 	3 • 5 	6.0 	6.2 	8.8 	2-7 	1.0 	54 	50 
7.20 	" 	. 	850 	66 	64 	141 	3.6 	6 • 4 	6.6 	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 	2.8 	0.9 	56 	61 
8.50 	" 	. 	800 	63 	63 	141 	3.1 	5.7 	5.9 	7.2 	2.2 	0.6 	54 	50 
9.20 	" 	. 	820 	63 	63 	136 	3.6 	6-6 	6.8 	9.5 	3.0 	1.0 	55 	51 
9.50 	" 	. 	780 	62 	63 	132 	3.0 	5.5 	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 • 9 	1.0 	52 	48 
10.50 	" 	. 	850 	62 	65 	133 	3.6 	6.6 	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 	" 	. 	800 	64 	65 	135 	3.0 	5.0 	5.2 	7-8 	2.3 	0.8 	61 	57 
12.20 aan.. 	830 	64 	64 	132 	3.2 	5.3 	5.5 	9.5 	2.5 	2.0 	55 	52 
12.50 	" 	. 	800 	65 	64 	132 	3.3 	5.3 	5.5 	10.0 	2.8 	0.7 	44 	40 
1.20 	" 	. 	740 	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 	5.5 	7.8 	2-5 	0.5 	60 	56 
2.50 	" 	. 	840 	66 	65 	130 	3.2 	5.7 	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 • 8 	0.7 	65 	62 
3.50 	" 	. 	840 	67 	66 	131 	3.4 	6.0 	6.1 	9.4 	2 • 8 	0.8 	64 	61 
4.20 	" 	. 	857 	67 	65 	132 	3-4 	6-0 	6.1 	9 • 4 	2.9 	0.7 	55 	52 
4.50 	" 	. 	860 	66 	64 	128 	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 	2.9 	0.7 	50 	47 
5.50 	" 	. 	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 	3.1 	0.9 	61 	58 
6.50 	" 	. 	780 	66 	64 	135 	3.2 	5.5 	5.7 	10.0 	3.0 	1.0 	63 	60 
7.20 	" 	. 	840 	66 	62 	134 	3.3 	5.5 	5.7 	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 	" 	. 	840 	66 	63 	133 	3.4 	5.6 	5.8 	10.9 	3.2 	0.7 	60 	57 
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PRODUCER TRIAL No. 32. 

Date-March 8-9, 1909. Producer No. 4, at McGill University. 
Time of lighting up-2.40 a.m. Trial commenced 8.20  am.  March 8; ended 8.20  am. 

 March 9. 
Duration of trial-24 hours. Kind of fuel-No. 36 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Blizard, Cameron, Killam. 
Chemists-Stansfield, Nicolls, Campbell. 

SUMMARY OF OBSERVATIONS. 
FUEL. 

1. Total coal chaiged during trial 	 lbs. 	1450 
2. Moisture in coal as charged .    per cent. 	2.4 
3. Calorific value of coal as charged, per lb 	B.T.U. 	13520 
4. ii 	ii 	of dry coal per lb.  	B.T.U. 	13860 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 	. 

57.6 ; volatile matter, 35.0 ; ash, 5 ; moisture, 2.4 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

- 	38.1 ; volatile matter,  4'7. 	  Total per cent. 	42.8 
7. Average depth of fuel bed (measured from centre of gas outlet)  	ins. 	42.8 

GAS. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 79240 
9. Average temperature of gas leaving producer  	°F. 	783 

10.
lf 	 Ct 	 it 	at meter 	.F. 	66 

11. Average temperature of air in producer house .  	°F. 	64 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(ds observed) 	B.T.U. 	112.8 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.)  	B.T.U. 	115.7 
13a. Average higher calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.)  	B.T.U. 	106-5 
14. Average barometric pressure 	  lbs. sq. in 	14.65 
15. lf 	suction at producer 	 ins ,  of water 	0.98 
16. " 	suction at exhauster 	  ins ,  of water 	9.1 
17. " 	pressure of gas at meter 	 ins ,  of water 	4.62 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial  	lbs. 	2160 
19. " water used in scrubber and gas washer.  	lbs. 35910 
20. " tar extracted in scrubber and gas washer 	lbs. 	94 
21. Average power required to drive exhauster  	H.P. 	2.5 
22. a 	 gas washer . 	H.P. 	1.5 

ENGINE. 
23. Total revolutions during trial (from counter)  	 320198 
24. Average explosions per minute 	 101.2 
25. Average effective load on brake 	lbs. 	155.5 
26. Effective radius of brake wheel 	  ' 	ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	 lbs sq. in. 69.6 

28. Notes. 
Fire poked at 8.20, 8.50, 9.20, 9.40, 9.55, 10.50, 11.15, 11.55 am.; 12.05, 12.45, 1.05, 1.45, 2.40, 3.50, 

4.50, 5.05, 7.10, 8.30, 10.50, 11.40 p.m.; 2.10, 4.40, 5.40, 6.25  am.  
Refuse removed at : 8.50, 9.55 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 difficulty, from clinker. 
Tar : Fair amount of tar. 
State of engine valves at end of trial : Good condition, except for a little soot. 
Valves last cleaned : Feb. 23, 1909. 

29. ANALYSIS OF DRY COAL. 	 30. » ANALYSIS OF GAS BY VOLUME. 

Hydrogen  	5.0 	 Carbon dioxide... . ...... 	10.9 
Carbon 	  76.7 	 Oxygen 	0.5 
Nitrogen 	 • 	1 • 6 	 Carbon monoxide 	 11.4 
Oxygen 	8.4 	 Hydrogen 	  11.4 
Sulphur  	2.4 	 Methane .  	 3.2 
Total carbon contained 	 Ethylene 	0.1 

by dry coal charged 1085 lbs. 	 Nitrogen 	62.5 

100. 0 



o
 

C
O

A
L

 N
O

.  
3
6
 

(v) 

d 

et 

o 

1‘ 0 

I41 

ai 0 
cr) 

co 

co 

LU  
0 

kl 

01 • 

O  
k 0  

LU C)  
L‘ 

J 

Lo 

O 
O 
O 
0-  
O)  

0 

1 	 . 
- 	-r 	 .4.—  _ 	_  

	i 	 . 

1 

O 
o 
o 
c■i 

L. 
o 

4 0 
Ltà 
0 0  

0 
00  
cc °3  

k 0 
 ‘i 0 

Q; 

Lu 

c.) 

c) cc 
0 I41 
CC I, 

•,t 

Al  
-- 

(.1 o 
J 

0. 
0 

Q. 

(/) 
7 c>. 
0 0 

 cf) 

o 
o 
o 

0 

cS  

. 0  
0.) 

et 0 

cm 

0 0 
 0 0 

co 

o 
O  

MAR. 9'09 	 AM  

APPENDIX III VOL.V 



25 

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 propor-
tion of combustible. This coal gives some trouble in the producer, but the gas was uniform 
enough to avoid any engine trouble. 

SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

31. Dry coal charged during trial  	lbs. 	1415 
32. Combustible charged during trial  	lbs. 	1343 
33. Average B.H.P. of engine during trial  	H.P. 	25.2 
34. " 	indicated H.P. of engine during trial 	H.P. 	40-3 
35. " 	H.P. taken by exhauster and gas washer 	H.P. 	4.0 
36. " 	B.H.P. while gas consumption of engine was taken ..  	H.P. 	25.2 
37. " 	ii 	ri 	corresponding to total gas ,produce,c1  	H.P. 	25.2 
38. " 	cr 	c( 	 and 

a-vailable for outside use, allowing for power used 	H.P. 	21.2 

HOURLY QUANTITIES. 
39. Coal charged. per hour 	lbs. 	60-4 
40. Dry coal charged per hour 	lbs. 	59.0 
41. Combustible charged per hour  • 	 lbs. 	55-9 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	15.1 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	14. 7 
44. Combustible charged per sq. ft. of fuel bed per hour  	lbs. 	14.0 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	9-6 
46. Coal (as charged) per hour equivalent to steam used in producer  	lbs. 	11.1 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3302 
48. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3220 
49. Gas (by meter) supplied to engine per hour while gas consumption 

- 	was taken.  	cub. ft. 	3302 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

' hour while gas consumption was taken 	  cub. ft. 	3220 
51. Calorific value of coal charged per hour 	  B.T.U. 817000 
52. " 	" gas produced per hour (lower value) 	 B.T.U. 342930 
53. Steam used in producer per hour 	lbs. 	90.1 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 

charged 	 • 	cub. ft. 	53.3 
55. Gas (dry at 60° and 14.7 lbs.per sq. in.) produced dry coal charged cub. ft. 	54.6 
56. Gas (dry at 60° and 14-7 lbs.per sq. in.) produced per lb. of com- 

bustible charged.  	cub. ft. 	57.6 
57. Gas (dry at 60° and 14.7 lbsper sq. in.) used per I. H.P. per hr 	cub. ft. 	79.9 ic 	 ei 	, 	c‘ f f 58. " 	B.H.P. 	" 	cub. ft. 	127-7 
59. Steam used in producer per lb. coal charged 	lbs. 	1.49 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 24.77 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 453.5 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	42-0 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	35.0.  
64. Efficiency of producer plant allowing for power usecl.for auxiliaries 

and for steam used. in producer 	  per cent.. 	30..0: 
65. Thermal efficiency of engine, based on B.H.P   per cent. 	18.7 
66. Over all efficiency of producer and engine plant 	  per cent. 	7.8 
67. Calorific value of gas supplied to engme per B.H.P. per hour 	 B.T.U. 13,690. 
68. " 	et 	coal charged into producer per B.H.P. per hr 	 B.T.U. 32,450 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. de- 
veloped by engine 	2 •40 	2.34 	2.22 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries 	2.85 	2.78 	2.64 

71. 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 	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. 
Baroineter at beginning of trial  	2929 inches. 

8.20 p.m., March 4 	2902 " 
" end of trial 	2910 " 

Water meter reading at 8.35 a.m., March 4 	 93,943 imperial gallons 
7.35 a.m., 	" 	5 	96,578 	" 

Difference in 23 hours  	2,635 " 
Brick in producer base 	716 lbs. 
Average level of fuel below the top plate of the producer 	20 inches. 

TIME 
2.45 a.m., March 4 Started fire with 10 lbs. of shavines, 40 lbs. of wood, 1411bs. of coke 
4.00 " 	" " Down-draft with fan exhausting directly to the atmosphere. 
4.15 " 	" " Charged 70 lbs. of coke. 
5.00 	" 	cc 	a 	" 	92 	" 
8.10 " 	" " Down-draft with blower. 
8.15 " 	" " Started engine. 
8.15 " 	" " Chareed 125 lbs. of coal. 
8.20 " 	" " Stareed trial. 
2.15 p.m., 	" " Gas washer blown through with steam a 5.30 	St 	" 	(C 	a 	CC 

8.10 	CC l C 	it 	 CC 	 CC 	 CC 

10.45 	" 	C C 	CC 	 CC 	 CC 	 CC 

12..50 a.m., 	" 	5 	a 	 cc 	 cr 

3.30 	" 	" 	" 	a 	a 	 cc 

6.20 p.m., 	"  4.  Stopped blower to clean out pipe between the gas-washer and 
scrubber; the engine was k-ept running on the supply of gas in 
the holder. 

6.30 " 	" " The blower was restarted. 
8.20 	" 	cc 	a 

cc a No load on engine, pipes blomi out with steam. 

8.40 " 	"" Cover removed from bottom of wet scrubber and elbow blown out 
cc 8.50 " 	cc 	with steam. 

9.45 " 	" " Plant working better, no sign of tar on valves. 
8.20  am., 	" 5 Finished trial. Pipes found to be dirty at the end of the run. 

Tar removed from the wet scrubber after the trial 	125 lbs. 
Tar removed from the gas washer after the trial  	5 ° 
Tar removed from the pipes after the trial 	18 " 
Wet refuse removed from the producer after the trial 	1,1411bs. 
A sample of 230 lbs. of this when dried, 'weighed 	138 " 
Wet refuse removed from the producer during the trial 	 430 " 
A sample of 215 lbs. of this refuse when dried, weighed 	144 « 

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

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



Date-March 4 and 5,1909. Trial Number-31. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Note: R. and B. apparatus used. 

	

Ethy- 	Meth- 	Hydro- 	Nitro- 	Inflam- Caxbon Carbon  

	

Dioxide °xYgen 	len 	na°n- 	 mable ane 	gen 	gen 

	

Time 	 e 	oxide 	 gas 

percent percent percent percent percent percent percent percent 

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 	11.1 	2.9 	10.2 	62.6 	24.2 
11.00 	" 	.... 	9.8 	0.4 	0-4 	8 •6 	54 	10.4 	65.3 	24•5 
12.00p.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 4 	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 	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 4 	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 a.m..... 	9-1 	0-4 	0.1 	13.1 	3.3 	8.5 	65.5 	25-0 
1.50 	" 	.... 	9-1 	0.3 	0.1 	12.2 	3.7 	11.4 	63.2 	27.4 
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 



Date-March 4 and 5,1909. Trial Number-31. 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

	

Main 	 Loads on 	Net 	Revo- 
• gas 	Ckibic 	 -41at and 	load 	lutions  

	

Timm. 	meter 	feet 	Remarks. 	slazk skies 	on 	counter 

	

readings. 	in 	 of brake , 	brake. 	reading  
	  interval ,    on si de 

• cub.ft. 	 lbs. 	lbs. 	lbs. 	shaft. 

. 	 . 

8.20 aJn.... 	2351830  	N.B.O.275 	102 	' 	173 	99470 
8.50 	" 	.. 	2353700 	1870 	cc 	275 	102 	173 
9.20 	" 	.. 	2355560 	1860 	cc 	275 	110 	165 	- 	06160 
9.50 	" 	•. 	2357520 	1960 	cc ' 	275 	110 	165 

10.20 	" 	.. 	2359120 	1600 	cc 	275 	110- 	165 
10.50 	" 	.. 	2360980 	1860 	cc 	275 	110 	165 
11.20 	" 	.. 	2362680 	roo 	‘, 	 275 	110 	165 
11.50 	" 	.. 	2364180 	1500 	" 	275 	110 	165 
12.20 pan. .. 	 2365780 	1600 	cc 	'275 	110 	165 
12.50 	" 	.. 	2367530 	1750 	" 	275 	.110 	165 
1.20 	" 	.. 	2369320 	1790 	cc 	275 	110 	165 
1.50' 	" 	.. 	2371100 	1780 	cc 	275' 	110 	165 
2'.  20 	" 	2372690 	1590 	cc 	'275 	110 	165 
2.50 	" 	.. 	2374680 	1990 	cc 	275 	110 	. 165 
3.20 	" 	.• 	2376470 	1740 	cc 	275 	105 	170 	49670 
3.50, 	" 	.. 	2378190 	1720 	cc 	275 	105 	170 
4.20. 	" 	2379430 	1240 	cc  , 275 	105 	170 
4.50 	CC . 	2381190 	1760 	cc 	275 	105 	170 
5.20 	" 	... 	2382640 	1450 	cc 	250 	90 	160 	59600 

C C5.50 . 	.. 	2384260' 	1620 	cc 	250_ 	90 	160 
6.20 	CC.  	 0 	0 
7.20 - 	" 	.. 	2388180 	3920 	" 	250 	90 	' 	160 
7.50 	" 	.. 	2389580' 	1.400 	cc 	250 	90 	160 
9..00 - 	CC- .. 	2392560 	2980 	cc 	250 	90. 	160 	79200. 
9.50 CC '.. 	2395260 	2700 	cc 	250 	90 ' 	160 

10.20 	" 	.. 	2397050 	1790 	cc 	250 	90 	160 
10.50' 	" 	.. 	2398830, 	1780 	cc 	250 	90 	160 
11.20 	" 	.. 	2400240 - 	1410 	" 	- 	250 	90 	160 
11:50 	" 	.. 	2401900 	1660 	cc 	250 	95 	155 	.03340 
12.20 aJn. .. 	2403420' 	1520 	cc 	250 	95 	155 
12.50 	" 	.. 	2405180, 	1760 	cc 	250 	95 	155 
1.20 	CC 	 2406890 	1710 	cc 	250 	95 	155 
1.50 	" 	.. 	2408330 - , 	1440' 	cc 	250 - 	95 	155 
2.20 	" 	.. 	2409850 	1520 	cc 	250 	95 	155 
2.50 	CC .. 	2411310 	1460 	cc 	250 	95 	.155 
3.20 	" 	.. 	2412820 	1510 	cc 	250 	95 	-155 
3.50 	" 	.. 	2414280 	1460 	• 	cc 	250- 	90 	160 
4.20, 	CC .. 	2416100 	. 	1820 	cc 	250 	90 	• 160 
4.50 	CC .. 	2417660 	1560 	cc 	250 	90 	160 
5.20 	" 	.. 	2419150 	1490 	cc 	250 	90 	160 
5.50 ." 	.. 	2420935 	1785 	-cc 	250 	90 	160 
6.20 	" 	.. 	2422580 	1645 	cc 	250 	90 	160 
6.50 	C C .. 	2424260 	1680. 	cc 	250 	90 	160 
7.20 	" 	.. 	2425850 	1590 	• " 	250 	90 	160 
7.50 	" 	.. 	2427590 	1740 	cc 	250 	• 	90 	160 
8.20 	" 	.. 	2429360 	1770 	cc 	250 	90 	160 	60010 



Date-March 4 and 5, 1909. Trial Number-.31.. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGUED 

..!.. 
.,,. 	-f, 	Water Temp. ''Él 
É r 	r_.__,'0 	Deg. Cent. ..4), 

	

Time 	'' 	' 	'-' '13    o  re, 4 	p 0 	Time 	eo 	 r:,  bo 
E 	

co 
E.4  ll 	.,c?. 	cd  m 	-cDCD 	' 	..o ..-,  e 	o, 	Inlet Outlet e m  
CD 	CD0 	 C.)..F 	gc1C) 	 C)C) 	E-1 	PP-4  

	

IIDS. 	lbs. 
8.20aJn.    	8.20a.m. 	 
8:50 " 	.. 	54 	h 	4.31 	11.83 1650 	84.3 9.40 	" 	75 	75 	 
9.20 	" 	.. 	54 	h 	4 • 12 	12-09 1610 	87.2 10.30 	" 	50 	125 	 
9.50 	" 	.. 	53 	h 	3.93 	11.51 	178.3 	91.9 11.55 	" 	75 	200 	11.00aan 

10.20 	" 	.. 	53 	1 	3.99 	10.e2 	1740 	91.4 	1.10pan. 	50 	250 	11.50 	" 
10.50 	" 	- 	53 	h 	4-14 	9-85 1900 	104.0 	1.40 	" 	50 	300 	1.20pan. 
11.20 	" 	- 	54 	h 	4.46 	10.81 1870 	113.0 	2.20 	" 	50 	350 	 
11.50 	" 	.. 	55 	1 	4.66 	10.8. 1600 	117.6 	3.30 	" 	75 	425 	2.20 	" 
12.20pan.- 	58 	h 	5.69 	10-73 1875 	89.9 	3.50 	" 	50 	475 	3.50 	" 
12.50 	" 	.. 	60 	1 	6.03 	13.36 	1685 	97.8 	4.30 	" 	50 	525 	 
1.20 	" 	.. 	60 	1 	6.21 	13.67 	1810 	107-0 	5.15 	" 	50 	575 	4.25 	" 
1.50 	" 	.. 	60 	1 	5-33 	13-00 1830 	111.3 	5.50 	" 	50 	625  
2.20 	" 	.. 	61 	5 • 69 	12.73 1850 	103.3 	6.35 	" 	50 	675 	5.15 	" 
2.50 	" 	.. 	63 	h 	6.01 	12.6. 1675 	105.6 	7.05 	" 	25 	700 	5.50 	" 
3.20 	" 	.. 	62 	1 	5.31 	12.90 1810 	108.8 	7.40 	" 	25 	725 	 
3.50 	" 	.. 	63 	1 	5.36 	15.36 1715 	135.0 	8.05 	" 	50 	775 	6.50 	" 
4.20 	" 	.. 	64 	1 	5 • 67 	13.92 	1760 	115 • 0 	9.05 	" 	25 	800 	6.55 	" 
4.50 	" 	.. 	64 	h 	5.40 	16-88 1755 	137.0 	9.15 	" 	25 	825 	7.15 	" 
5.20 	" 	.. 	64 	1 	5 • 94 	14.13 1795 	116.4 10.15 	" 	25 	850 	7.40 	" 
5.50 	". 	64 	h 	5.22 	11 • 81 1800 	112-8 10.50 	" 	50 	900 	7.50 	" 
6 	

. 
.20 	" 	.. 	64     11.20 	" 	50 	950 	9.05 	" 

6.50 	" 	.. 	64 	h 	6 • 05 	15.32 	1750 	110.1  12.15 am. 	25 	975 	10.05 	" 
7.20 	" 	.. 	65 	1 	6-79 	16.40 	1600 	121-8 	1.15 	" 	25 	1000 	10.50 	" 
7.50 	" 	.. 	65 	1 	7.05 	16.14 1600 	115.2 	1.40 	" 	25 	1025 	11.00 	" 
9.10 	" 	.. 	67 	1 	6-41 	15.38 1730 	123 	2.00 	" 	50 	1075 	11.30 	" 
9.50 	" 	.. 	67 	1 	6-74 	14.70 1600 	101 	2.45 	" 	50 	1125 	2.00•an 

10.20 	" 	.. 	68 	6.86 	14.09 	1810 	103.6 	3.20 	" 	25 	1150 	2.50 	" 
10.50 	" 	.. 	67 	1 	8.40 	13-03 1600 	117-5 	4.00 	" 	50 	1200 	3.20 	" 
11.20 	" 	.. 	67 	1 	7.08 	11.92 	1700 	97.5 	4.50 	" 	50 	1250 	4.00 	" 
11.50 	" 	:. 	68 	h 	6.64 	13-98 1885 	131.4 	5.10 	" 	50 	1300 	4.30 	" 
12.20a.m... 	67 	-ei 	6-93 	12.94 1890 	108 	5.50 	" 	25 	1325 	4.50 	" 
12.50 	" 	.. 	68 	h 	9-52 	15-10 1940 	103 	6.40 	" 	25 	1350 	 
1.20 	" 	.. 	68 	1 	8.54 	17.73 	1690 	123 	7.00 	" 	25 	1375 	 
1.50 	" 	.. 	68 	h 	7-24 	13 • 84 1660 	104.3 	7.15 	" 	25 	1400 	7.00 	" 
2.20 	" 	.. 	68 	h 	7.27 	15.97 	1690 	139.8 
2.50 	" 	.. 	68 	h 	7.30 	14.41 	1770 	119-6 
3.20 	" 	.. 	68 	* 	7 • 28 	20 • 14 1740 	132.8 
3.50 	" 	.. 	68 	h 	8 • 94 	17.50 1680 	97.6 
4.20 	" 	.. 	68 	1 	7.33 	16.35 	1655 	118.4 
4.50 	" 	.. 	68 	h 	6 • 74 	15.68 	1760 	118.7 
5.20 	" 	.. 	67 	-1 	6-44 	15.08 	1685 	115.3 
5.50 	" 	.. 	67 	h. 	6.35 	13.93 	1710 	123-0 
6.20 	" 	.. 	66 	1 	6-17 	14.35 	1610 	104 • 5 
6.50 	" 	.. 	65 	* 	6.94 	13.00 	1785 	98 • 2 
7.20 	" 	.. 	64 	5 • 95 	13.04 1860 	104 • 5 
7.50 	" 	.. 	63 	h 	5-94 	11-75 	1650 	90.8 	. 
8.20 



Date-March 4 and 5, 1909. Trial Numb er--31. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	' 	 STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 
°F. 

- Meter. 	Exhauster. 	 lbs. per sq. hr.: 

	

Time. 	 "8 C.■ 	 F. 

	

O) 	 cl) 

i. 	 0 4.cd' 	 "ôC 	•'. 

à> 	 , 	 +:2  ti 	È 	.5-.° 	'2> 	 '':,'. 	,= 	-+  0 	 -+-' 	o 	tO b.0 	Z' 	a) 	.1.> 	a) 	rn a) 	'-g, ..■1 	a) 	4.> 

	

po ce 	r= 	ô 	)5, 	ô 	',-Éi 	ô ,2, 	4.  ô 	ill' 	ô  

8.20a.m.. 	620 	54 	55 	83 	3-6 	6-4 	8-5 	8.0 	1.7 	0.8 	39 	32 
8.50 	" 	. 	-790 	56 	56 	136 	3-3 	5.7 	6.9 	6-4 	2-8 	0.6 	56 	50 

. 9.20 	" 	. 	820 	56 	56 	136 	3-6 	6-4 	8-3 	7.8 	2.5 	0.6 	63 	59 
9.50" 	. 	840 	57 	55 	133 	3.5 	5-3 	6.8 	6-3 	3.0" 	1.0 	60 	56 

10.20 	" 	. 	840 	57 	55 	128 	3-5 	6-2 	8.2 	8-0 	2-5 	0-9 	61 	58 
10.50 	" 	. 	820 	57 	55 	135 	3.4 	5.8 	8-5 	2-6 	2.6 	1-3 	69 	,65 
11.20 	" 	. 	800 	58 	56 	140 	3.2 	5.2 	7.6 	6-7 	3.0 	0.7 	54 	51 
11.50" 	. 	.800 	59 	57 	141 	3.1 	5.1 	9.0 	8.7 	3-3 	1-1 	54 	51 
12.20p.m. 	820 	62 	64 	142 	3-2 	6-0 	8-5 	8-1 	2-2 	1-3 	60 	54 . 
12.50 	' 	. 	820 	64 	67 	144 	3-4 	-6.3 	9.0 	8-7 	3.2 	1.0 	72 	68 
1.20" 	. 	810 	67 	67 	158 	3.3 	6-2 	8-3 	8-0- 	2.8 	1.0 	74 	70 
1.50 	" 	. 	800 	67 	64 	128 	3-3 	6.2 	8.8 	8.3 	3.0 	1-0 	73 	71 
2.20 	" 	. 	780 	66 	65 	127 	3-3 	6-2 	8.6 	8.3 	-.2.7 	1.0 	73 	70 
2.50 	" 	. 	820 	66 	67 	154 	3-6 	6.5 	8.0 	7-5 	3-0 	1-1 	62 	60 
3.20 	" 	. 	820 	70 	66 	145 	3.5 	6-2 	8.5 	8-2 	3-3 	1.6 	57 	55 
3.50 	" 	. 	880 	69 	67 	150 	3-4 	6.2 	9-1 	8-8 	3.0 	0.7 	58 	55 
4.20" 	. 	740 	68 	68 	148 	3.1 	5.0 	84 	8-0 	3-7 	1.4 	61 	59 
4.50 	" 	. 	800 	68 	66 	139 	3.1 	5.6 	10.5 	9.9 	4.3 	1-2 	70 	68 
5.20" 	. 	800 	68 	66 	143 	3-4 	6.3 	9-5 	-- 	4-0 	1-5 	61 	58 
5.50 	" 	. 	800 	70 	64 	136 	3.2 	6-3 	9-0 	8.6 	3-7 	1-3 	67 	63 
6.45 	" 	. 	760 	70 	66 	118 	3.2 	6.0 	9.8 	9-4 	3 •5 	2.6 	40 	37 
7.20 	" 	. 	760 	70 	68 	133 . 	3.0 	5.8 	8-1 	7.6 	2.7 	1-8 	68 	64 
7.50 	" 	. 	770 	70 	69 	130 	3-3 	6.0 	10.4 	10-0 	4.0 	3.0 	60 	57 
9.00 	" 	. 	840 	73 	70 	108 	3.4 	6-4 	9-1 	8.7 	3.8 	3.3 	63 	60 
9.50 	" 	. 	860 	72 	70 	128 	3.6 	6.5 	9-4 	9.0 	3-0 	1-9 	50 	47 

10.20" 	. 	850 	70 	70 	130 	3.3 	6.5 	9.0 	8-4 	2-9 	1.5 	55 	51 
10.50 	" 	. 	.,920 	70 	70 	130 	3.9 	7.0 	7-2 	9-1 	"3.7 	2.3 	50 	47 
11.20 	" 	. 	840 	74 	70 	132 	3.2 	6-2 	6.9 	8-7 	3-7 	1-5 	54 	50 
11.50 	" 	. 	890 	74 	69 	129 	3-3 	6.3 	6.5 	10-3 	4.1 	3-0 	56 	53 
12.20 a.m.. 	850 	73 	70 	128 	3-3 	5.6 	5.8 	10-0 	4-1 	3.2 	68 	64 
12.50 	" 	. 	900 	72 	70 	128 	3-8 	7.2 	7.4 	9.3 	3-6 	1.6 	49 	45 

1.20 	" 	. 	860 	74 	73 	130 	3.3 	5-8 	6.0 	8.0 	2-8 	1.6 	54 	51 
1.50 	" 	. 	850 	76 	71 	128 	3-4 	5-8 	6.0 	9-4 	3.2 	1.7 	63 	59 
2.20 	" 	. 	840 	74 	70 	128 	3-2 	5-9 	6-1 	8.7 	3.3 	1-8 	54 	50 
2.50 	" 	. 	810 	72 	70 	130 	3.2 	5-3 	5.5 	9.9 	3.3 	2.0 	60 	56 
3.20" 	. 	810 	71 	70 	128 	3.3 	5.4 	5-6 	9.8 	3-0 	1-0 	52 	48 
3.50 	" 	. 	860 	71 	71 	128 	3.9 	5-7 	5-9 	9-2 	.3-9 	2.3 	54 	50 
4.20 	" 	. 	870 	74 	70 	129 	3-3 	6-2 	6-4 	9.7 	3-4 	1-9 	64 	60 
4.50 	" 	. 	840 	73 	68 	125 	3-3 	6-2 	6.4 	9-6 	3-3 	1.5 	59 	55 
5.20" 	. 	800 	70 	67 	128 	3.1 	5.5 	5-7 	9.8 	4-0 	2.3 	50 	46 
5.50 	" 	. 	850 	68 	66 	131 	3.4 	6.1 	6-3 	10.1 	3-7 	2-0 	62 	58 
6.20 	" 	. 	840 	67 	65 	128' 	3-5 	7-0 	7-2 	11.0 	3-5 	1.8 	78 	75 
6.50 	" 	. 	840 	66 	63 	130 	3-5 	6.4 	6.6 	11-4 	3.9 	2-6 	77 	74 
7.20 	" 	. 	850 	64 	63 	130 	3.4 	6-5 	6.7 	12-0 	4.1 	2-2 	58 	55 
7.50" 	. 	870 	64 	62 	120 	3-4 	6-7 	6.9 	12.6 	4.1 	2.0 	45 	41 
8.20 	" 	. 	890 	64 	62 	122 	3-8 	7-8 	8-0 	13-7 	3-4 	1-5 	58 	55 
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PRODUCER TRIAL No. 31. 
Date-March 4-5, 1909. Producer No. 4, at McGill University. 
Time of lighting up-2.45 a.m. Trial commenced 8.20 a.m. March 4; ended 8.20 a.m. 

March 5. 
Duration of trial-24 hours. Kind of fuel-No. 35 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Killam, Cameron. 
Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. 
FUEL. 

1. Total coal charged during trial 	lbs. 	1400 
2. Moisture in coal as charged 	  per cent. 	1.4 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	13800 
4. " 	" of dry coal per lb 	  B.T.U. 14000 
5. Proximate analysis of coal as charged (by weigb.t): 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 	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. cc 	i‘ 	cc 	at meter 	°F. 	67 
11. Average temperature of air in producer house 	.F. 	65 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 	110.3 
12b. Average higher calorific value of gas per cub. ft.. by calorimeter 

- 	(gas dry at 600  and 14.7 lbs. per sq. in.)    B.T.U. 	116.4 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	107.3 
14. Average barometric pressure 	  lbs. sq in. 14.28 
15. " suction at producer 	 ins, of water 	1.6 
16. " 	suction at exhauster 	  . ,  .me. of water 	9.3 
17. " pressure of gas at meter    . ins, of water 	4.73 , 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2160 
19. " water used in scrubber and gas washer 	lbs. 33260 
20. " tar extracted in scrubber and gas washer 	lbs. 	148 
21. Average power required to drive exhauster 	H.P. 	2.5 
22. cc 	cc 	cc 	gas washer 	H.P. 	1.5 

ENGINE. 
23. Total revolutions during trial (from counter) 	321080 
24. Average explosions per minute 	 103.1 
25. Average effective load on brake 	lbs. 161-75 
26. Effective radius of brake wheel 	ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 	70.1 

28. Notes. 
Fire poked at : 11.00, 11.50  am.; 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 across top. 
Tax: Troublesome. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: Feb. 23, 1909. 

29. ANALYSIS OF DRY COAL. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	5-2% 	 Carbon dioxide 	 10.0% 
Carbon 	  77.0% 	 Oxygen 	0.4% 
Nitrogen 	 Carbon monoxide 	 11.8% 
Oxygen 	 Hydrogen 	  10.5% 
Sulphur 	3.7% 	 Methane 	3.7% 
Total carbon contained 	 Ethylene 	0.2% 

by dry coal charged 	1063.0 lbs. 	Nitrogen 	63.4% 
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REM ARKS. 
This coal is not very satisfactory for producer veork, on account_of large amounts of 

dirt and tar in it; coal ,caking on top of fire causing high suction. 

- SUMMARY .0E RESULTS. 
- 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1380 
32. Combustible charged during trial 	lbs. ' 1228 
33. Average B.H.P. of engine during trial' 	 H.P. 26.33 
34. " indicated H.P. of engine during trial 	H.P. 41.35 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4.0 
.36. 	" B.H.P. while gas consumption of engine was taken 	H.P. 26.33 
37. " 	" corresponding to total gas produced 	H.P. 26.33 
38. " 	ii 	ii 	ii 	ii 	 4 t 	

" 	and 
avâilable for outside use, allowing for power used 	H.P. 22.33 

• 	Horauir QUANTITIES. " 
39. Coal charged per hour 	lbs. 	58.3 
40. Dry coal charged per hotu. 	 lbs. 	57.5 
41. Combustible charged per hour 	lbs. 	51.1 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	14.6 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	14.4 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	12.8 
45. Coal (as charged) per hour equivalent to  power  used for auxiliaries 	lbs. 	8.84 
46. Coal (as charged) per hour equivalent to steam 'used in producer 	lbs. 10.86 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3230 
48. Gas (dry at 60°and 14-7 lbs. per sq. in.) supplied by producer per 	- 

hour 	 cub-. ft. 	3058 
49. Gas (by meter) supplied to èngine per hour while gas consumption 

was taken 	  cub. ft. 	3230 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied .to engine per 

hour while gas consumption was taken 	  cub. ft. 	3058 
51. Calorific value of coal charged per hour 	  B.T.U. 805000 
52. " 	" girls produced per hour (lower value) 	- , B.T.U. 328100 
53. Stearn used  in producer per hom. 	lbs. 	90 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

	

charged   cub. ft. 	52.5 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	53.2 
56. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	59.8 
57. Gas (dry at 60° and 14•7 ii 	 lbs. per sq. in.)_ used per I.H.P. per hr 	 cub. ft. 	74.0 
58.

ii 	 ii 	ii 	ii 	 ' 	B.H.P. "   cub. ft. 	116 •0 
59. Steam used in producer per lb. coal charged 	lbs. 	1.54 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	23.7 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	 lbs. 429.0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	40.8 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	34.5 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	29.1 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	20.4 
66. Over all efficiency of producer and engine plant 	  per cent. 	8-35 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 12,460 
68.

it 	 ii 	coal charged into producer per B.H.P. per hr 	 B.T.U. 30,500 
Coal as Dry Com-

charged. coal. bustible. 
69. Pounds per hour charged into producer per 153-.H.P. 

developed by engine 	  2.21 	2 •18 	1•94 
70. Pounds per hour charged into producer per B.H.P. avail-

able for outside use and allowing for power used by 
auxiliaries 	  2.61 	2 •58 	2•29 

71. Pounds per hour charged into producer per B.H.P., allow-
ing for power and also for steam used by producer 	 3.10 	3.06 	3 •72 
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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 	29 68 inches. 

8.20 p.m., March 15 	2977 " 
end of trial 	2975 	" 

'Water meter reading at 4 p.m., March 15 	04420 imperial gallons. 
" 	5  am., 	" 	16 	 • 	06228 	" 

Difference for 13 hours 	1,808 	" 
Brick in producer base  	1,080 lbs. 
Average level of coal below top plate of producer 	18 inches. 

TIME 
2.50  am.,  March 15 Fire started with 10 lbs. of shavings, 40 lbs. of wood, and 120 lbs. 

of coke. 
3.45 " 	" " Down-draft with fan exhausting directly to atmosphere. 
4.15 	" 	" 	" 	Charged 123 lbs. of coke. 
5.10 	" 	cc 	cc 	cc 	75 	" coaL 
5.40 	" 	cc 	cc 	cc 	cc 75 	cc 	cc 

6.50 	" 	cc 	cc 	cc 	cc 50 	cc 	cc 

7.45 	" 	cc 	« 	cc 	cc 50 	cc 	cc 

8.05 " 	" " Down-draft with blower. 
8.10 	" 	" 	" 	Charged 75 lbs. coal. 
8.15 	" 	" 	" 	Started engine. 
8.20 " 	" " Commenced trial. 

10.00 " 	" " Pipe near sawdust scrubber cleaned. 
9.40 p.m., 	" " Steam blown through gas-washer. 

Trouble with explosion counter throughout trial. 
8.20 a.m., 	" 	16 Trial completed. 

Tar removed from the wet scrubber 	 122 lbs. 
Tar removed from the pipes, troughs, etc  	15 " 
Wet refuse removed during the trial 	928 " 
A sample of 230 lbs. of this vehen dried veeighed 	164 " 
Wet refuse removed after the trial 	1,102 " 
A sample of 275 lbs. of this when dried weighed 	172 " 

The valves were not cleaned. 

83-3 



Date-March 15 and 16,1909. Trial Nuniber-34. 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Carbon Carb  

	

Ethy- 	on 	Meth- 	Hydro- 	Nitro- 	ineam- 

	

Time 	, 	Dioxide Oxygen 	lene 	inox°iIcile 	ane 	gen 	gen 	=table 
gas 

, 	 
per cent. per cent. per cent. per cent. per cent. per cent, per cent, per cent. 

, 	 
9.00 a.m..... 	8.7 	0.6 	0-4 	9.6 	4.6 	11-4 	64.7 	26.0 

10.00 	" 	.... 	10 • 8 	1.4 	0.4 	7.3 	3.6 	12-8 	63.7 	24 • 1 
11.00 	" 	.... 	9.1 	1.2 	0.4 	9.8 	3.4 	9.9 	66-2 	23-5 
12.00 p.m..... 	9.7 	1 • 4 	0.3 	7.7 	4 • 4 	10.7 	65-8 	23.1 
1.00 	" 	.... 	9-2 	1.2 	0 • 3 	7.2 	5.2 	12.7 	64.2 	25-4 
2.00 	" 	.... 	9.9 	0.8 	0.5 	5.9 	5.9 	11.0 	66.0 	23.3 
3.00 	" 	.... 	14.5 	0.9 	0.1 	8.8 	1.6 	15.3 	58.8 	25.8 
4.00 	" 	.... 	11-7 	.1.0 	0.0 	12.8 	2.3 	13-4 	58-8 	28.5 
5.00 	" 	.... 	11.6 	0.7 	0.2 	12.4 	2.0 	13-6 	59.5 	28.2 
6.20 	" 	.... 	11.9 	0 • 7 	0.2 	13-3 	1.6 	12.4 	59.9 	27.5 
7.50 	" 	.... 	9.7 	0.7 	0.1 	13.0 	2.6 	12.8 	61.1 	28.5 
9.20 	" 	.... 	7 • 3 	0.9 	0.0 	16.2 	2 • 1 	8.0 	65.5 	26.3 

10.50 	" 	.... 	S• 5 	0.5 	0.2 	9.8 	3.9 	17.2 	59.9 	31.1 
12.20 a.m..... 	10.0 	0.4 	0 • 1 	13.7 	2.1 	10.3 	63-4 	26.2 
1.50 / " 	.... 	9.3 	0 • 5 	0.1 	11.4 	3.5 	10.2 	65 • 0 	25.2 
3.20 	" 	.... 	8.8 	0.4 	0.2 	11.7 	3-3 	10-7 	64.9 	25.9 
5.20 	" 	.... 	11-7 	0.7 	0.3 	11.7 	2.4 	14.5 	58.7 	28-9 
6.25 	" 	.... 	8.8 	0.6 	0.4 	9.4 	4-8 	16-2 	59.8 	30.8 
7.20 	" 	.:.. 	11.3 	0.5 	0.1 	12.3 	2-4 	14-4 	59.0 	29-2 



I)ate --March 15 and 16, 1909. Trial Number-34. 
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OBSERVATIONS OF GAS METER AND B.H.P. 

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

Main 	 Loads on 	Net 	Revo- 

gas 	0.ffiic 	 tight and 	load 	hoifions 

	

Time. 	meter 	feet 	Remarks. 	slack sides 	on 	counter 

readings. 	in 	 of brake, 	brake. 	reading 

	 interval,   
 on side 

 
cub.ft. 	 lbs. 	lbs. 	lbs 	

shaft. 

8.20  am. .. 	2593620  	N.B.O. 	275 	110 	165 	82100 
8.50 	" 	.. 	2595230 	1610 	cc 	275 	110 	165 
9.20 	" 	.. 	2596780 	1550 	cc 	275 	110 	165 
9.50 	" 	.. 	2598480 	1700 	cc 	275 	110 	165 

10.20 	" 	.. 	2600320 	1840 	cc 	275 	110 	165 
10.50 	" 	.. 	2602040 	1720 	cc 	250 	100 	150 
11.20 	" 	.. 	2603945 	1905 	cc 	250 	100 	150 
11.50 	" 	.. 	2605575 	1630 	cc 	250 	100 	150 
12.20 pJn • .. 	2607155 	1580 	cc 	250 	100 	150 

cc 12.50 	" 	.. 	2608930 	1775 	 275 	110 	165 
1.20 	" 	.. 	2610300 	1370 	cc 	275 	110 	165 
1.50 	" 	.. 	2611840 	1540 	cc 	275 	110 	165 
2.20 	" 	.. 	2613200 	1360 	cc 	275 	110 	165 

ee 2.50 	" 	.. 	2615040 	1840 	 275 	110 	165 	24670 
3.20 	" 	.. 	2616690 	1650 	cc 	275 	110 	165 
3.50 	" 	.. 	2618530 	1840 	cc 	275 	110 	165 
4.20 	" 	.. 	2620425 	1895 	cc 	275 	110 	165 

cc 4.50 	" 	.. 	2622315 	1950 	 275 	110 	165 
cc 5.20 	" 	.. 	2624110 	1735 	 275 	110 	165 
cc 5.50 	" 	.. 	2625925 	1815 	 275 	110 	165 
cc 6.20 	" 	.. 	2627920 	1995 	 275 	110 	165 
cc 6.50 	" 	.. 	2629720 	1800 	 275 	110 	165 
cc 7.20 	" 	.. 	2631690 	1970 	 275 	110 	165 

7.50 	" 	.. 	2633260 	1570 	cc 	275 	110 	165 
cc 8.20 	" 	.. 	2635090 	1830 	 275 	110 	165 
cc 8.50 	" 	.. 	2636845 	1755 	 275 	110 	165 
C4 9.20 	" 	.. 	2638565 	1720 	 275 	110 	165 
cc 9.50 	" 	.. 	2640270 	1760 	 275 	110 	165 
cc 10.20 	" 	.. 	2642130 	1860 	 275 	110 	165 	74159 

10.50 	" 	.. 	2643750 	1620 	cc 	275 	110 	165 
cc 11.20 	" 	.. 	2645355 	1635 	 275 	110 	165 
cc 11.50 	" 	.. 	2647150 	1765 	 275 	110 	165 

12.20  am. .. 	2648920 	1770 	cc 	275 	110 	165 
12.50 	" 	.. 	2650440 	1520 	cc 	275 	110 	165 
1.20 	" 	.. 	2652230 	1790 	cc 	275 	110 	165 
1.40 	" 	.. 	2653970 	1740 	cc 	275 	110 	165 
2.20 	" 	.. 	2655770 	1730 	cc 	275 	110 	165 
2.50 	" 	.. 	2657470 	1770 	cc 	275 	110 	165 
3.20 	" 	.. 	2659280 	1810 	cc 	275. 	110 	165 
3.50 	" 	.. 	2660940 	1660 	cc 	275 	110 	165 	69793 
4.20 	" 	.. 	2652500 	1560 	cc 275 	110 	165 
4.50 	" 	.. 	2664200 	1700 	cc 	275 	110 	165 
5.20 	" 	.. 	2665950 	1750 	cc 	275 	110 	165 
5.50 	" 	.. 	2666650 	1700 	cc 	275 	110 	165 

cc 6.20 	" 	.. 	2669370 	1720 	 275 	110 	165 
cc 6.50 	" 	'.. 	2670070 	1700 	 275 	110 	165 

7.20 	" 	.. 	2672310 	2240 	cc 	275 	110 	165 
7.50 	" 	.. 	2673440 	1630 	 275 	110 	165 
8.20 	" 	.. 	2675460 	1520 	cc 	275 	110 	165 	39710 



Date--1\lareh 15 and 16, 1909. 

Note: Boys Calorimeter used. 

Trial Number-34. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

*-2.• 4 	... 	WaterTemp o 	 e 0 	 • 	o Deg. Omit. 	,-.3•-8 	to.e, 	. 	72, 	o 	,.... 	. 
Time    0  E 	 b.o --, 	E. 	e 	 ,--  

SD 	̂ O 	 .-0 -. - 	 ...0 	
Time 

, 
	

.> 	 Ei 	 e e 	.... 	,--1 e 	'- ' 	• Inlet Outlet o o e 	. o 	 0,-o 	o 	- o 
0 	0 0 	 0 	alc.) 	 00 	E-■ 	E-4P.1  

	

lbs. 	lbs. 
8.20 a..m.  	8.20am 	8.30a.m. 
8.50 	" 	.. 	53 	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 	... 	4.34 	11.84 	1825 	109-9 	9.55 	" 	50. 	175 	9.25 	" 

10.20 	" 	.. 	55- 	4.84 	11 • 02 1650 	96.9 10.40 	" 	50 	225 	9.55 	" 
10.50 	" 	.. 	56 	h. 	4 • 59 	10 • 91 	1690 	101 • 5 11.15 	" 	50 	275 	10.22 	" 
11.20p.m... 	56T.'.,i 	4.59 	11.82 	1610 	110-7 11.52 	" 	50 	325 	10.40 	" 
11.50 	" 	.. 	56 	he 	4.70 	11-37 1640 	104 • 0 12.30p.m. 	50 	375 	10.50 	" 
12.20 	" 	.. 	57 	h 	5.21 	11.75 	1690 	105-0 12.50 	" 	50 	425 	11.15 	" 
12.50 	" 	.. 	58 	h 	5.88 	11 • 63 1930 	111.0 	1.10 	" 	75 	500. 	11.50 	" 
1.20 	" 	.. 	58 	.1 	5.88 	11.83 	1600 	113-1 	2.10 	" 	50 	550 	12.15p.m. 
1.50 	" 	.. 	58 	f'y 	5.85 	14-66 1690 	142-0 	2.52 	" 	75 	625 	1.00 	" 
2.20 	" 	.. 	58 	h. 	6 • 00 	14-88 1600 	135.0 	3.40 	" 	50 	675 	1.20 	" 
2.50 	" 	.. 	62 	h 	5 • 79 	11-36 1730 	91-6 	5.20 	" 	75 	750 	2.20." 
3.20 	"-.. 	63 	i',1 	5-39 	13-23 	1660 	119.0 	7.15 	" 	75 	825 	5.20 	" 
3.50 	" 	.. 	62 	h 	5-85 	12.49 1775 	112 	8.20 	" 	50 	875 	8.20 	" 
4.20 	" 	.. 	62 	h. 	5.89 	12 • 11 	1850 	109-3 	9.05 	" 	50 	925 	8.55 	" 
4.50 	" 	.. 	62 	h 	6 • 06 	12-44 1865 	113.5 	9.40 	" 	50 	975 	 
5.20 	" 	.. 	63 	h 	6.08 	12 • 31 	1940 	115.0 10.15 	" 	50 	1025 	 
5.50 	" 	.. 	63 	5.90 	11-40 1660 	108.6 10.45 	" 	50 	1075 	 
6.20 	" 	.. 	63 	h 	6.08 	15.15 1660 	102. 	11.30 	" 	75 	1150 	 
6.50 	" 	.. 	63 	h 	6.23 	15.28 1650 	101.4  12.45am. 	50 	1200 	12.45am 	 
7.20 	" 	.. 	64 	h 	6-07 	17-71 	1660 	126 • 	1.35 . 	" 	75 	1275 	1.35 	" 
7.50 	" 	.. 	64 	4 	5-79 	15.70 	1685 	113.4 	2.15 	" 	50 	1325 	2.15 	" 
8.20 	" 	.. 	64 	.A. 	5 • 62 	16-41 	1800 	132.0 	3.10 	" 	50 	1375 	3.40 	" 
8.50 	" 	.. 	64 	-J,..- 	5-74 	14-40 	1845 	108.6 	3.40 	" 	50 	1425 	 
9.20 	" 	.. 	64 	1 	5-61 	13.41 	1710 	105.6 	4.25 	" 	50 	1475 	4.20 
9.50 	" 	.. 	64 	5-03 	13.26 1750 	114. 	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 	-i35: 	4.83 	14 • 31 	1615 	145.4 	7.30 	" 	50 	1650 	 
11.20 	" 	.. 	64 	h 	4 • 95 	11-23.1620 	96. 	8.30 	" 
11.50 	" 	.. 	64 ' 	he 	4-95 	15.27 1740 	121. 
12.20a.m... 	65 	h 	6-03 	12-73 1610 	117. 
12.50 	" 	.. 	65 	h 	4-93 	11-70;1735 	128 •  
1.20 	" 	.. 	65 	1 	5. .16 	11-47 	1600 	120 •  
1.50 	" 	.. 	66 	1 	4.50 	11-50 1600 	133 
2.20 	" 	.. 	66 	h 	5.28 	12.78 1650 	117.5 
2.50 	" 	.. 	66 	h 	4 • 45 	12.15 1670 	138.0 
3.20 	" 	.. 	66 	h 	5. -27 	12.67 1780 	125.3 
3.50 	" 	.. 	66 	1 	5.-18 	11.20 1660 	118.5 
4.20 	" 	.. 	67 	h 	5.10 	11-401670 	100.0 
4.50 	" 	.. 	67 	.1 	5.10 	11-16 1700 	122 • 5 
5.20 	67 	.1 	5-15 	10.80 1710 	115-0 
6.20 	"  	67. 	1 	4-48 	11 • 30 1600 	120 
6.50 	"  	67 	4.80 	11.22 1610 	122.8 
7.20 	" 	: 	67 	4 • 74 	11.60 1950 	135-9 

• 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
. 	 Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  
0 0 	 0 

.r.. 	. ;.. 	 0 ,5' 	 . 	. 

-.. 	.. 	• 	• 	...ie 	4 	 4 	 . 	. 
.e 	a, 	4 	a) 	4 	■-"- *; 	'+a3 	• 	'cf.) 

re› 	4 	o 	en tm .11' 	a) 	7..1 	a) 	ul 0 	1::,' -.1 	â) 	..z.1 
') 	P ' '' 	Ô 	-1-1 	Ô 	Ô 7 -4' 	e. Ô 	"à1 	Ô  

8.20 a.m.. 	560 	60 	50 	95 	2-9 	4-4 	4.6 	7.5 	4.8 	1-8 	24 	19 
8.50 	" 	. 	720- 	59 	53 	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 	6.0 	8.9 	4.7 	3.5 	59 	56 
9.50" 	. 	800 	61 	56 	133 	3-4 	6-3 	6.5 	8.0 	3.5 	2-1 	53 	50 

10.20 	" 	. 	780 	62 	57 	130 	3-3 	6.1 	6.3 	8-3 	' 4.0 	1.1 	60 	57 
10.50 	" 	. 	SOO 	62 	58 	33 1 	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 	" 	. 	780 	64 	60 	132 	3.2 	5.4 	5.6 	8.7 	3.8 	1.9 	50 	47 
12.20p.m. 	800 	65 	61 	133 	3.5 	6.7 	6.9 	11-2 	5.7 	2.7 	61 	58 
12.50 	' 	. 	740 	66 	62 	135 	3-3 	5-5 	5.7 	7.3 	3.2 	0.8 	65 	62 
1.20" 	. 	720 	66 	65 	138 	3-2 	5-8 	6-0 	9-5 	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 	8.9 	3-7 	1.1 	57 	53 
3.50 	" 	. 	780 	69 	66 	138' 	3.7 	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 	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 	8-0 	3-8 	1-2 	71 	66 
5.50" 	. 	SOO 	69 	65 	137 	3.9 	8-1 	8.3 	11.0 	4.1 	1.1 	65 	61 
6.20" 	. 	760 	69 	64 	137 	3.3 	5.9 	6.1 	7.3 	3.2 	0.6 	47 	42 
6.50" 	. 	770 	69 	65 	138 	3.6 	7.1 	7.3 	8.9 	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 	8-7 	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" 	. 	750 	69 	65 	122 	3.4 	6.0 	6.2 	9-2 	4.1 	2.0 	61 	57 

10.20 	" 	. 	760 	70 	65 	122 	3.4 	5.9 	6-1 	9.2 	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 	" 	. 	730 	68 	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 aan. 	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 
1.50" 	. 	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 	67 	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 	68 	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 	2.7 	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 	66 	67 	139 	3-2 	5.4 	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 McGill University. 
Time of lighting up-2.50 a.m. Trial commenced 8.20 a.m. March 15; ended 8.20 a.m. 

March 16. 
Duration of trial-24 hours. Kind of fuel-No. 38 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, T(illam. 
Chemists-Campbell, Nicolls, Stansfield. 

SUMMARY OF OBSERVATIONS. 
FUEL. 

1. Total coal charged during trial 	lbs. 	1650 
2. Moisture in coal as charged 	  per cent. 	2 •2 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	13700 
4. " 	" 	of dry coal per lb 	  B.T.TJ. 	14010 
5. Proximate -analysis of, coal as char,,ced (by weight): fixed carbon, 

58.8; volatile maiter, 32-5; ash, 6.5; moisture, 2.2 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

67.3; volatile matter,  7.7 	Total per cent. 	75•0 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	Ms. 	42 

GAS. • 
8. Total gas produced during trial (from meter reading's) 	- cub. ft. 81840 
9. Average temperature of eas leaving producer 	°F. . 716 

10. ci 	‘c 	c, ' at meter 	°F. 	66.5 
11. Average temperature of air in producer house 	°F. 	65 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 	, 

(as observed) 	  B.T.U. 	116.3 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14-7 lbs. per sq. in.)   B.T.U. 	120.0 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.T.T. 	110 
14. Average barometric pressure 	  lbs. sq in. 14.56 te 	- 	 . 15. suction at producer 	 ins. of water .. 1.8 

•16. 	" 	suction at exhauster  	ins. of water 	9.3 
17. 	cr pressure of gas at meter    ins. of water 	4.7 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2184. 
19. " water used in scrubber and gas washer 	  . . lbs. 39080 
20. • " tar extracted in scrubber and gas washer 	lbs. 	137 
21. Average power required to drive exhauster 	H.P. 	2.5 

CC t f 22. ci 	gas washer 	- 	 H.P. 	1.5 _ 
ENGINE. 

23. Total revolutions dining trial_(from counter) 	315220 
24. Average explosions per minute 	 101 
25. Average effective load on brake 	lbs. 	163.7 
26. Effective radius of brake wheel 	ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. M. 	67.1 

28. Notes. 
Fire poked at: 8.30, 8.45, 9.00, 9.25, 9.55, 10.20, 10.49, 10.50, 11.15, 11.50 a.m.; 12.15, 1.00,1.20, 2.20, 

5.20, 8.20, 8.55 p.m.•
' 
 12.45, 1.35, 2.15, 3.40, 4.20, 5.40, 6.20 a.m. 

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: Required a good deal of attention. 
Average time between poking: 1 hour. 
Clinker: No record of special clinker difficulties. 
Tar: A good deal produced. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: March 9, 1909. 

29. 	ANALYSIS OF  DaY COAL. 	30. ANALYSIS OF GAS BY .VOLUME. 
Hydrogen 	5.1% 
Carbon 	  76.6% 
Nitrogen 	1.5% 
Oxygen 	7-0% 
Sulphur 	1.9% 
Total carbon contained 

by dry coal charged 1268 • 0 lbs. 

Carbon dioilde 	10.1% 
Oxygen 	0.8% 
Carbon monoxide 	 10-7% 
Hydrogen 	  12.5% 
Methane 	3.3% ' 
Ethylene 	  
Nitrogen 	  62-4% 
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REmAnus. 
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 
trial and gave no trouble. Tar washer bearings ran warm. This coal as a whole is not 
very satisfactory for producer work. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1613 
32. Combustible charged during trial 	lbs. 	1507 
33. Average B.H.P. of enne during trial 	H.P. 26•16 
34. " indicated H.P. of engine during trial 	H.P. 	38.8 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4.0 
36. " ' B.H.P. while gas consumption of engine was taken 	H.P. 26-16 
37. cc 	" corresponding to total gas produced 	H.P. 	26.16 
38.

CI 	 CC 	 CC 	 CC 	 CC 	 and 	. 
available for outside use, allowing for power used 	H.P. 22-16 

HOURLY QUANTITIES. 
39. Coal charged per hou  	 lbs. 68.75 
40. Dry coal charged per hour 	 lbs. 67.25 
41. Combustible charged per hour 	lbs. 62-8 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	17 •2 
43. Dry coal charged per sq. ft. of fuel bed per hom. 	lbs. 	16.8 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	15.7 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 10.52 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 11.08 
47. Gas (by meter) supplied by produder per hour 	  cub. ft. 	3410 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3303 
49. Gas (by meter) supplied to engine per hour while gas consumption 

- 	was taken 	  cub. ft. 	3410 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3303 
51. Calorific value of coal charged per hour 	  B.T.U. 942000 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 363300 
53. Steam used in producer per hour 	lbs. 	91.0 

ECONOMIn RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charrred 	  cub. ft. 	48.1 
55. Gas  (dry 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	49.1 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	52.6 
57. Gas (dry at 60° and 14.7 

ll 	 cc 	cc 	
lbs. ,per sq. cc  in.) used per I.H.P. per hr 	 cub. ft. 	85-1 

58. " B.H.P. "   cub. ft. 	126.3 
59. Steam used in producer per lb. coal charged 	lbs. 	1.32 
60. Water used in scrubber, and gas washer per lb. coal charged 	lbs. 23.70 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro-

duced 	 lbs. 477.5 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	38.5 
63. Efficiency of producer plant allowing for power used for amdliaries per cent. 	32.6 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	28.4 
65. Thermal efficiency of engine, based on B.11  P 	   per cent. 	18.3 
66. Over all efficiency of producer and engine plant 	  per cent. 	7-06 
67. Calorific value of, gas supplied to engine per B.H.P. per hour 	 B.T.U. 13,890 
68. " 	cc 	coal charged into producer per B.H.P. per hr 	 B.T.U. 36,030 

	

Coal as Dry 	Cora- 
charged. coal. bustible. 

69. Pounds per hour charged into producer .per B.H.P. 
developed by engine 	  2.63 	2.57 	2.40 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries . 	  3.11 	3.04 	2 •84 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 3.56 	3.48 	3.25 



et 

CC 

te 

Ce 

12 

40 

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 	29'63 inches. 

" 10.10 p.m. March 11 	2996 " 
end of trial 	3001 " 

Water meter reading at 10.30 p.m.,March 11 	  00434iMperialgallons. 
" 	10.00 a.m., 	" 	12 	03261 	" 

- 	Difference, in 233'  hours 	2,827 	" 
Brick in producer base 	961 lbs. 
Average level of fuel below top plate of producer 	17 inches. 

4.50 a.m., March 11 Fire started with 10 lbs. shavings, 40 lbs. of wood, 126 lbs. of coke. 
6.30 " 	" 	" Down-draft with fan exhausting directly to the atmosphere. 
6.45 " 	" 	" Charged 104 lbs of coke. 
7.30 	" 	cc 	cc 	 78 	" " 
8.00 	" 
8.30 " 	" 
9.30 " 	" 
9.50 ' 	" 

10.00 " 	" 
.10.10 	" 	" 
10.10 	" 	"  

cc 	75 	" coal. cc 	75 	cc 	cc 
cc 	25 

Down-draft with blower. 
Started engine. 
Started trial. 
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 scrubber and sawdust scrubber caused a rather 
high suction. The valves were not cleaned during or after the trial. 
Tarremoved from wet scrubber after the trial 	 . 	 77 lbs . 

.  Tar removed from tar box 	10 " 
Tar removed from pipes, etc. 	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 	1,367 " 
A sample of 275 lbs. of this when dried weighed 	 - 	 174 " 



Date-March 11 and 12,1909. Trial Number-33. 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Infiam- 
Carbon , 	Ethy- 	Carbon 	Metlk 	Hydro- 	Nitro- 	ble 

	

Time 	Dioxide `ncYgen 	lene 	mo:ildi-e 	ane 	gen 	- gen 	ni:as  

percent percent percent percent percent percent percent per cent 

10.00  am ..... 	 10.4 	0.7 	0.0 	7.6 	3.2 	2.9 	75.2 	13.7 
11.00 	" 	.... 	10.5 	0.4 	0-0 	13.1 	2.5 	8-4 	65.1 	24.0 
12.00p.m.... . 	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 	8.3 	66 • 5 	22-5 
2.00 	" 	.... 	9.6 	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 	64.2 	25.6 

10.10 	" 	.... 	14.1 	0-4 	0.0 	11.8 	2.1 	15.1 	56.5 	29.0 
11.10 	" 	.... 	12.2 	0.3 	0.1 	9.7 - 	3 • 0 	11-9 	62.8 	24-7 
12.40 0-All..... 	10.6 	0-4 	0.0 	11 • 5 	2-0 	10.4 	65.1 	23.9 
2.10 	" 	.... 	8.5 	0.2 	0.0 	13.4 	2.0 	13.0 	62.9 	28.4 

'3.40 	" 	.... 	9.8 	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 	" 	.... 	13.5 	0-2 	0.0 	123 	1 • 6 	11.7 	60.7 	25.6 
7.40 	" 	.... 	13.4 	0.2 	0.0 	11.4 	2.1 	17.3 	55.6 	30.8 
8.40 	" 	.... 	10.1 	0.2 	0.1 	15.2 	2.3 	13.8 	58 • 3 	31.4 



Date-March 11 and 12, 1909. Trial Number-33. 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

, 
Main 	 Loads on 	Net 	Remo- 
gas 	Cubic 	 'tight and 	load 	biffions 

Time. 	nwter 	feet 	Remarks. 	slack sides 	on 	counter 

e. readings. 	in 	 of brake, 	bak..  	rri  s iicalé 
	  interval. 	 o  

cub.ft. 	 lbs. 	I 	lbs. 	lbs. 	shaft. 

10.1 .0 aan. .. 	2510530  	N.B.O. 	225 	-87 	138 	99470 
10.40 	" 	.. 	2512220 	1690' 	" 	225 	87 	138 
11.10 	" 	.. 	2514120 	1900 	cc 	275 	107 	168 	28265 
11 À0 	" 	.. 	2515870 	1750 	cc 	275 	107 	168 
12.10 p.m... 	2518020 	2150 	cc 	 275 	107 	168 
12.40 	". 	.. 	2519870 	1850 	CC 	275 	107 	168 
1.10 	" 	.. 	2521880 	2010 	cc 	 275 	107 	168 
1.40 	" 	.. 	2523670 	1790 	cc 	 275 	107 	168 
2.10 	" 	.. 	2525560 	1890 	cc 	 250 	95 	155 
2.40 	" 	.. 	2527340 	1780 	cc 	 250 	95 	155 
3.10 	" 	.. 	2529200 	1860 	CC 	250 	95 	155 
3.40 	" 	.--. 	2530750 	1550 	CC 	250 	95 	155 
4.10 	" 	.. 	2532400 	1650 	cc 	 250 	95 	155 
4.40 	" 	.. 	2534220 	1820 	CC 	250 	95 	155 
5.10 	" 	.. 	2535980 	1760 	cc 	 250 	95 	155 
5.40 	" 	.. 	2537670 	1690 	cc 	 250 	95 	155 
6.10 	" 	.. 	2539270 	1600 	cc 	250 	95 	155 
6.40 	" 	2541060 	1790 	cc 	 250 	95 	155 
7.10 	" 	.. 	2542880 	1820 	CC 	250 	95 	155 
7.40 	" 	.. 	2544730 	1850 	cc 	 250 	- 	95 	155 

,8.10 	" 	.. 	2546500 	1770 	cc 	 250 	- 	95 	155 
8.40 	" 	.. 	2548220 	1720 	cc 	 250 	95 	155 
9.10 	" 	.. 	2550940 	1720 	CC 	250 	95 	155 
9.40 	" 	.. 	2552240 	1300 	cc 	 250 	95 	155 

10.10 	" 	.. 	2553910 	1670 	cc 	 250 	95 	155 
10.40 	" 	.. 	2554920 	1010 	cc 	 250 	.. 	95 	155 
11.10 	" 	.. 	2556520 	1600 	CC 	250 	95 	155 
11.40 	" 	.. 	2558170 	1650 	- 	cc 	 250 	- 	95 	155 
12.10 aJn. .. 	2559960 	1600 	' 	" 	250 	95 	155 
12.40 	" 	“ 	2561555 	1595 	CC 	250 	95 	155 
1.10 	" 	.. 	2563180 	1625 	cc 	 250 	95 	155 
1.40 	" 	.. 	2564780 	1600 	cc 	 250 	95 	155 
2.10 	" 	.. 	2566170 	1390 	CC 	250 	95 	155 
2.40 	" 	.. 	2567770 	1600 	CC 	250 	95 	.155 
3.10 	CC .. 	2569225 	1455 	CC 	250 	95 	155 
3.40 	" 	.. 	'2571060 	1835 	cc 	 250 	95 	155 
4.10 	" 	.. 	2572680 	' 	1620 	Ct, 	250. 	95 	155 
4.40 	" 	.. 	2574410 	1730 	CC 	250 	95 	155 
5.10 	" 	.. 	2576125 	1715 	CC 	250 	95 	155 
5.40 	" 	.. 	2577650 	1525 	cc 	 250 	95 	'155 
6.10 	CC .. 	2579365 	1715 	CC 	250 	95 	155 
6.40 	" 	.. 	2580940 	1575 	CC 	250 	95 	155 
7.10 	" 	.. 	2582685 	1745 	CC 	250 	95 	155 
7.40 	" 	,.. 	2584555 	1870 	CC 	250 	95 	155 
8.10 	" 	.. 	2586100 	1545 	CC 	250 	95 	155 
8.40 	" 	.. 	2589850 	1750 	cc 	 250 	95 	155 
9.10 	" 	.. 	2589575 	1725 	CC 	250 	95 	155 
9.40 	" 	.. 	2591225 	1650 	CC 	250 	. 	95 	155 

10.10 	" 	.. 	2592860 	1635 	CC 	250 	95 	155 	81060 



Date-March 11 and 12, 1909. 

Note: Boys Calorimeter used. 

Trial Number-33. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

Water Temp..-g 	.. r. 0 	 72.3 
Ê 	„._,...5 	Deg. Cent. 	ds 

	

 
Time 	

‘). . ç..2 	 o 
0 ..... 	,--1 „i.  	 0 	 o to 

■ E-. 	.s.) cd 	
, re, t; 	p . 	Time 	to 

	

,-. 	r-,  
to 	-QC 	 ..ez ...> ''-' 	E-i ..cz 	 c3 	.... 	£1-g ei 	, 	 e 	. o Inlet Outlet c 0 

(.5 	0e 	 08 	C) 	 du 	EE'. 	Pia  

	

lbs. 	lbs. 
10.10 a.m... 	55 	- 72- 	7-55 	14.79 	1600 	78-7 10. 10 a.m 	 
L0.40 	" 	.. 	55 	* 	6.72 	15.91 	1735 	94-6 10.15 	" 	50 	50 	 
L1.10 	" 	- 	57 	17* 	5.74 	16.97 1605 	122-6 11.05 	" 	50 	100 	11.05 am 
11.40 	" 	.. 	57 	lii 	5.81 	14.79 	1610 	98.4 11.35 	" 	50 	150 	11.50 	" 
12.10pam-. 	58 	* 	5.93 	14.01 1600 	102-5 12.05pan. 	25 	175 	12.45pan 
L2.40 	" 	.. 	59 	* 	5.62 	12.77 	1670 	94-5 12.30 	" 	50 	225 	 
1.10 	" 	.. 	59 	* 	5.74 	13.62 1810 	113.1 	1.00 	" 	50 	275 	 
1.40 	" 	.. 	59 	ei 	5.75 	12.39 	1620 	102-3 	1.30 	" 	50 	325 	' 
2.10 	" 	.. 	60 	Tli 	5-93 	13.83 1785 	95.8 	2.10 	" 	50 	375 	 
2.40 	" 	.. 	60 	177 	5.94 	14.29 	1780 	101.0 	3.00 	" 	50 	425 	3.10 	" 
3.10 	" 	.. 	61 	* 	6.17 	16-48 1770 	124-0 	3.15 	" 	25 	450 	 
3.40 	" 	.. 	62 	* 	6.35 	13.52 1650 	93.7 	3.50 	" 	50 	500 	3.45 	" 
4. 	" 	.. 	63 	Ili 	6.36 	13.95 1665 	100.3 	4.55 	" 	50 	550 	 
4.40 	" 	.. 	64 	* 	6-52 	13 ,99 1685 	99.1 	5.30 	" 	50 	600 	 
5.10 	" 	.. 	64 	* 	6.52 	14.43 	1745 	109.4 	6.25 	" 	50 	650 	 
5.40 	" 	.. 	65 	* 	6.51 	13.64 1825 	103-0 	7.30 	" 	50 	700 	7.30 	" 
6.10 	" 	.. 	65 	.h. 	6-50 	13.21 	1600 	102 	8.40 	" 	50 	750 	 
6.40 	" 	.. 	65 	* 	6.86 	12.98 1700 	98-8 	9.40 	" 	50 	800 	 
7.10 	" 	.. 	65 	ei. 	7-08 	12.53 1860 	96.4 11.00 	" 	50 	850 	11.00 	" 
7.40 	" 	.. 	66 	* 	6-60 	12.08 1600 	104.3 12.00a.m. 	75 	925 	12.00aan 
8.10 	" 	.. 	66 	* 	6.40 	10 •70 1730 	88-3 	1.00 	" 	75 	1000 	12.35 	" 
8.40 	" 	.. 	66 	* 	5.98 	11.46 1820 	129.5 	1.40 	" 	50 	1050 	1.00 	" 
9.10 	" 	.. 	66 	* 	7.35 	12.94 1700 	113 	2.30 	" 	50 	1100 	1.40 
9.40 	" 	.. 	66 	* 	7-29 	1209.1840 	105 	3.35 	" 	50 	1150 	2.30 	" 

10.10 	" 	.. 	66 	* 	7-37 	11.87 2040 	109.2 	4.50 	" 	50 	1200 	3.15 	" 
10.40 	"  	5.40 	" 	50 	1250 	5.35 	" 

. 11.10 	" 	. 	67 	Ti 	6.90 	16.46 1600 	103.8 	6.50 	" 	50 	1300 	 
11.40 	" 	.. 	67 	* 	6.90 	15.03 1760 	97.3 	7.30 	" 	50 	1350 	 
12.10a.m._ 	67 	* 	6-87 	16.38 1600 	120.3 	8.30 	" 	50 	1400 	 
12.40 	" 	.. 	67 	* 	6-34 	14.98 1615 	110.6 	9.30 	" 	50 	1450 	 
1.10 	" 	.. 	67 	1 	6.35 	15.41 	1730 	123.4 
1.40 	" 	.. 	67 	* 	6.61 	16-03 1760 	131.4 
2.10 	" 	.. 	65 	-A 	6-36 	13-14 1670 	107.6 	 , 2.40 	" 	.. 	65 	* 	6.58 	14.67 1600 	102.6 
3.10 	" 	.. 	65 	* 	6-60 	14-48 1620 	101.2 
3.40 	" 	.. 	65 	* 	6.68 	15.62 1710 	121.0 
4.10 	" 	.. 	65 	* 	6.71 	13-94 1770 	102-3 
4.40 	" 	.. 	65 	* 	6.78 	13.63 	1780 	96.5 
5.10 	" 	.. 	65 	6.81 	14.71 	1800 	112-6 
5.40 	" 	.. 	65 	* 	6.78 	14.74 1805 	113.7 
6.10 	" 	.. 	65 	* 	6.67 	14.08 1600 	112-7 
6.40 	" 	.. 	65 	* 	6-65 	12.97 1625 	97.5 
7.10 	" 	.. 	65 	* 	6.63 	17.31 	1660 	105.5 
7.40 	" 	.. 	65 	* 	6.52 	18.67 	1670 	120.7 
8.10 	" 	.. 	65 	Tr* 	6-51 	16.23 	1600 	105.7 

	

8.40 	" 	.. 	65 	T7*- 	6.50 	15.89 	1680 	101.2 
9.10 	" 	.. 	65 	* 	6.55 	14.89 1770 	100.3 

	

9.40 	" 	.. 	65 	* 	6.63 	14.54 1660 	103.8 



Date-March 11 and _12, 1909. Trial Number-33. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES 

PRESSURE. 	 SUCTION. 	 -STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. ôf Water. 	PREssnim 

..... . .  

Meter. 	Exhauster. 	- 	lbs. per sq. in. 

	

Time. 	 ô ,»; 

	

• 	 0 C) 

t-g 	 0 
	 •
'''› 	 .fRi 	F. 

C.) 

' 11 	'C-3 ti 	d 	. âe 	.ai 	. 	,ii 	- 	. 	:e., 	'.a.; 	.  
-... 	,,„ 	. 	g..,) an 	- 	 C) zg 	't 	. a, 	-8 .7.>. 	-,L>, 	-7.. 

iz 	àe 	. 	rfi' 	->> 	)"' 	Ô 	i-el 	&III' 	eiÔ 	)11 	Ô  

10.10 a.m. 	760 	58 	56 	88 	3-1 	7.2 	7-4 	6.0 	3-0 	1-1 	48 	43 
10.40 	" 	. 	820 	60 	58 	158 	3.4 	6.8 	7-0 	7.0 	3-2 	1.5 	47 	42 
11.10" 	. 	910 	62 	60 	124 	3 • 9 	7.2 	7-4 	7.5 	3.2 	1-1 	61 	57 
11.40 	" 	. 	840 	62 	61 	126 	3.3 	6.9 	7.1 	7-7 	3-4 	1.3 	70 	67 
12.10p.m. 	880 	63 	62 	124 	3 • 5 	6.4 	6-6 	6.7 	3.5 	1.5 	70 	65 
12.40 	' 	. 	,900 	64 	63 	128 	3-3 	6.0 	6.2 	7.9 	4-1 	1.7 	60 	57 
1.10 	" 	. 	890 	64 	63 	133 	3 • 3 	6.5 	6-7 	7-4 	3.7 	1-6 	50 	46 
1.40 	" 	. 	900 	64 	62 	133 	.3-7 	7-5 	.7.7 	9.0 	3-2 	2.0 	58 	. 	55 
2.10 	" 	. 	860 	64 	'63 	139 	3.4 	6-1 	6.2 	8-0 	3-5 	1.5 	70 	67. 
2.40 	" 	. 	880 	65 	63 	140 	3.5 	6.6 	6.8* 	9.5 	4-2 	2.2 	65 	62 
3.10" 	. 	930 	65 	'65 	138 	3.9 	8-1 	8-3 	9.9 	3.8 	1-7 	68 	65 
3.40 	" 	. 	820 	65 	65 	141 	3.0 	5-0 	5.2 	7-6 	3- . 6 	2-0 	68 	65 
4.10 	" 	. 	910 	66 	66 	- 143 	3 • 5 	6.6 	6-8 	9.6 	4-0 	1.8 	55 	50 
4.40 	" 	. 	900 	66 	66 	137 	3-5 	6.7 	6.9 	9.4 	3-8 	1-5 	45 	40 
5.10 	" 	.- 	860 	66 	66 	140 	3.4 	6-0 	6-2 	8.1 	3.3 	1-2 	43 	39 
5.40 	" 	. 	880 	68 	67 	138 	3-5 	6,5 	6.7 	9-4 	3-5 	1-2 	30 	27 
6.10 	" 	. 	860 	68 	67 	138 	3.7 	6.5 	6.7 	9.5 	3.0 	1.0 	26 	22 
6.40 	" 	. 	g60 	68 	67 	138 	3-2 	5.5 	6 • 7 	8.0 	.3.2 	1.0 	70 	65 
7.10 	" 	. 	860 	68 	67 	136 	3.6 	6.8 	7.0 	9.6 	3.5 	1.4 	47 	43 
7.40 	" 	. 	900 	70 	68 	132 	4-0 	'6.8 	7.0 	10.0 	4.0 	1-6 	52 	48 
8.10 	" 	. 	880 	70 	68 	128 	3.9 	7.0 	7-2 	9-0 	4.0 	2-1 	71 	68 
8.40 	" 	. 	850 	70 	67 	130 	3-3 	6.9 	7.1 	7-6 	3-2 	1.2 	72 	69 
9.10 	" 	, 	880 	68 	68 	137 	3.6 	7.0 	7-2 	10-0 	4.1 	2.3 	60 	56 

-9.40 	" 	. 	850 	68 	68 	13e 	3.5 	6 ,0 	6.2 	9.6 	3-8 	1. 8 	60 	57 
10.10 	" 	. 	900 	68 	69 	130 	3.3 	5.5 	5..7 	.8.1 	3.0 	1-0 	48 	45 
10.40 	" 	. 	866 	70 	68 	128 	3.3 	5.,5 	5.7 	'8.6 	3-1 	1 , 0 	50 	47 
11.10 	" 	. 	870 	70 	68 	128 	3 ,5 	6.0 	6.2 	8.9 	3.4 	1-1 	64 	. 61 
11.40 	" 	. 	860 	70 	68 	128 	3.6 	7-0 	- 7-2 	10-0 	3-6 	1.1 	45 	41 
12.10 a.m.. 	830 	70 	68 	125 « 	3-2 	5 , 0 	5.2 	8-6 	3.6 	1-0 	39 	36 
12.40 	" 	. 	840 	69 	67 	125 	3.3 	5.9 	6.1 	9.8 	3-5 	0.8 	62 	59 
1.10 	" 	. 	840 	69 	68 	129 	3.2 	5.3 	5-5 	11.0 	4-2 	1-4 	63 	60 
1.40 	" 	. 	850 	69 	. 68 	130 	3.4 	5.7 	5.9 	11-0 	3.5 	1-0 	67 	64 
2. 10 	" 	. 	820 	69 	. 62 	133 	3.5 	6.0 	6.2 	11-8 	4-6 	2-6 	64 	-61 
2.40 	" 	. 	800 	69 	67 	130 	3.5 	. 6.1 	- 6.3 	11.6 	4.3 	2-4 	71 	-68 
3.10 	" 	. 	800 	69 	'66 	127 	3-6 	6-1 	6.3 	12.0 	4.3 	2.7 	70 	67 
3.40 	" 	. 	830 	69 	'67 	131 	3.4 	'5.7 	5.9 	11-1 	3-6 	1-2 	71 	67 
4.10 	" 	. 	820 	69 	'68 	134 	3-4 	. 6.0 	6.2 	11.4 	3-6 	1 ..1 	• 8 	75 
4.40 	" 	. 	840 	69 	.68 	130 	3-6 	6 ,9 	7.1 	12-0 	3.6 	1-0 	80 	77 
5.10 	" 	. 	830 	69 	67 	137 	3.3 	5.4 	5-6 	11.4 	3.6 	1-2 	63 	60 
5.40 	" 	. 	820 	68 	66 	132 	3.3 	.58 	6-0 	11.7 	- 3-5 	1 , 0 	71 	'68 
6.10" 	. 	840 	68 	'66 	139 	3 , 3 	5.4 	'5 , 6 	10-9 	3.3 	1-1 	71 	e 
640 	" 	,. 	860 	68 	66 	135 	3-4 	6:0_ 	e.2 	12 • 0 	3-6 	1-2 	73 	68 
7.10 	" 	. 	840 	68 	66 	131 	3-5 	6 • 3 	6.5 	12.5 	4-0 	1-5 	80 	'77 
7.40 	" 	•. 	860 	68 	66 	133 	3-3 	. 6.0 	6.2 	12 • 5 	3.7 	1.2 	40 	36 
8.10" 	850 	68 	66 	131 	3-6 	. 7.1 	7.3 	12 • 9 	40 	1.5 	55 	51 
8.40 	" 	. 	850 	68 	. 64 	130 	3-6 	6-9 	7.1 	12-9 	4-4 	2-1 	68 	64 
9.10 	" 	. 	810 	68 	65 	131 	3-5 	6-2 	6.4 	12.1 	3 • 8 	1. • 5 	59 	55 
9.40 	" 	. 	760 	68 	66 	131 	3.2 	5.1 	5.3 	11-3 	3.3 	2.1 	70 	66 

10.10 	" 	. 	780 	68 	66 	131 	3-4 	6.3 	6-5 	12-7 	4-1 	2.1 	65 	61 
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PRODUCER TRIAL No. 33. 

Date-March 11-12,1909. Producer No. 4, at McGill University. 
Time of lighting up-4.50 a.m. Trial commenced 10.10 a.m., March 11; ended 

10.10 a.m., March 12. 
Duration of trial-24 hours. Kind of fuel-No. 37 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, Killam. 
Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. 
- FUEL. 

1. Total coal charged during trial 	lbs. 	1450 
2. Moisture in coal as charged 	  per cent. 	2.1 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	12840 
4. ii 	" 	of dry coal per lb 	  B.T.U. 	13120 
5. Pro3dmate analysis of coal as charged (by weiglat): fixed carbon, 

52-6; volatile matter, 34.2; ash, 11.1; moisture, 2.1 	per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

47.6; volatile matter, 3.6 	Total per cent. 	51.2 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	43 

GAS. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 82330 

9. c‘ Average temperature of gas leaving producer 	°F. 	812 
ii 10. at meter 	°F. 	67 r, 

11. Average temperature of air in producer house 	 66 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 105.9 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 108.9 
13b. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 100.3 
14. Average barometric pressure 	  lbs. sq in. 14.64 
15. " 	suction at producer 	  . . . ins. of water 	1.5 

. 16. 	" suction at exhauster 	 ins  of water 	9.9 
17. " pressure of gas at meter    . ins, of water 	4.86 

STEAM, WATER, ETC. 
18. Total steam used in prodlicer during trial 	lbs. 	2184 
19. " water used in scrubber and gas washer 	lbs. 28860 
20. " tar extracted in scrubber and gas washer 	lbs. 	97 
21. Average power 	

ic 
required to drive exhauster 	H.P. 	2.5 

ii 	ct 22. gas washer 	H.P. 	- 

ENGINE. 
23. Total revolutions during trial (from counter) 	319120 
24. Average explosions per minute 	99.7 
25. Average effective load on brake 	lbs. 156.0 
26. Effective radius of brake wheel 	ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 61.57 

28. Notes. 
Fire poked at: 11.05, 11..50 a.m.; 12.45, 3.10, 3.45, 7.30, 11.00 p.m.; 12.00, 12.35, 1.00, 1.40, 2.30, 

3.15, 5.35 p.m. 
Refuse removed at: Not recorded. 

- 	Behaviour of coal: Required little attention. 
Average time between poking: 1 hr. 45 min. 
Clinker: No trouble. 
Tar: Some trouble. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: March 9, 1909. 

29. ANALYSIS OF DRY COAL. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.9% 	Carbon dioxide 	 10.8% 
Carbon 	  73.3% 	Oxygen 	0.4% 
Nitrogen 	1.2% 	Carbon monoxide 	 11.9% 
Oxygen 	7.0% 	Hydrogen 	' 	 11.4% 
Sulphur 	2.5% 	Methane 	2.7% 
Total carbon contained 	 Ethylene 	0.0% 

by dry coal charged 1040.0 lbs. 	Nitrogen 	  62.8% 
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REUARKS. 
This coal seems fairly well suited for producer work, requiring little attention in the 

fire. The gas washer was not run during this trial as the bearings needed repairin..
b

. The 
sawdust scrubber was used and apparently worked well. Suction is rather high due  to 
tar and dirt in the pip& from the wet scrubber to the sawdust scrubber. The dirt and tar 
seem to be the chief faults of this coal. The gas enabled the engine to run steadily during 
the trial. 

SUMMARY OF RESULTS. 	 . 
TOTAL QUANTITIES. 	_ 

31. Dry coal charged during trial 	lbs. 	1420 
32. COmbustible charged during trial 	lbs. 	1259 
33. Average B.H.P. of engine during trial 	H.P. 25.22 
34. " indicated H.P. of engine during trial 	H.P. 35.10 
35. " H.P. taken by éxhauster and gas washer. 	H.P. 	2.5 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 25.22 
37.

ic 	" corresponding to total gas produced 	H.P. 25.22 ‘‘ 38. e‘ 	CC 	 CC 	 CC 	 Ct 	 and 
available for outside use, allowing for power used 	H.P. 22.72 

HouRLY QUANTITIES. 
39. Coal charged- per hour 	lbs. 	60.4 

	

- 	  40. Dry coal charged per hour 	 lbs. 59.2 
41. Combustible charged per hour 	lbs . 52.4 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	15.1 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	14.8 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 13.1 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	5-97 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 11.80 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3432 
48. Gas (dry at 60°and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3333 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3432 
50. Gas (dry at 60° and- 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3333 
51. Calorific value of coal charged per hour 	  B.T.U. 776000 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 334300 
53. Steam used in producer per hour 	lbs. ' 91.0 

ECONOMIC R,ESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	55.2 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	56.3 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	63.6 
57. Gas (dry at 60° and 14-7 	 , 

‘‘ lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	95.0 
58. c‘ 	‘‘ 	 ‘‘ 	" 	B.H.P. "   cub. ft. 	132.0 
59. Steam used in producer per lb. coal charged 	lbs. 	1.5 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	19.9 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	351-0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	 - 	per cent. 	43.2 
63. Efficiency of producer plant allowing for power used for auidliaries per cent. 	38.8 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	32.5 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	19.2 
66. Over all efficiency of producer and engine plant 	  per cent. 	8.3 
67. Calorific value of ga,s supplied to engine per B.H.P. per hour 	 B.T.U. 13,240 
68.

‘i 	 ic 	coal charged into producer per B.H.P. per hr 	 B.T.U. 30,690 
Coal as Dry Com-

charged. coal. bustible. 
69. Pounds per hour charged into producer per B.H.P. 

developed by engine 	  2.39 	2.34 	2.07 
70. Pounds per hour charged into producer per B.H.P. a,vail- 

able for outside use and allowing for power used by 
auxiliaries 	  2.66 	2.60 	2.31 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 3.18 	3-11 	2.76 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 12 

Date—March 1 and 2,1909. 	 Trial Number-30. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  29'97 inches. 

8.30 p.m., March 1 	  2981 	" 
end of trial 	  2947 " 

Water meter reading at 9.05  am.,  March 1 	90,936 imperial gallons 
" 	6.05  am., 	" 	2 	93,583 	" 

Difference, in 21 hours 	2,647 	" 
Brick in producer base 	911 lbs. 
Average level of fuel below top plate of producer.  	16 inches. 

TIME. 
2.50 a.m., March 1 Started fire with 10 lbs. of shavings, 40 lbs. of wood, and 160 lbs. 

of coke. 
4.15 " 	" 	" Producer on down-draft with fan exhausting directly to the 

atmosphere. 
4.30 "" 	" charged 84 lbs. of coke. 

cc 5.15 	cc 	cc 	cc 	 84 cc 6.15 	" 	" 	" 	" 	125 
CC 7.30 	Ce 	.e 	CV 	

" 	120 
cg 8.20 	c . 	CC 	 le 	 CC 	50  

8.25 " 	" 	" Started engine. 
, 8.30 " 	" 	" Trial commenced. 

2.00 p.m., 	" 	" Steam blown into the gas-washer. 
6.15 	" 	" 	" 	cc 	cc 	 cc 

11.45 	" 	CC 	ii 	CC 	cc 	cc 

4.10 a.m. 	" 	2 	cc 	cc 	cc 

8.30 " 	" 	" Trial completed. 	 , 

Notes. 
Tar removed from wet scrubber 	751bs. 
Tar removed from gas washer 	3 " 
Tar removed from pipes, etc 	 5 " 
Wet refuse removed from producer during trial 	178 " 
When dried this weighed 	116 ' 
Wet refuse removed at the end of the trial 	 1,336 ' 
A sample of 240 lbs. of this when dried weighed 	155 " 

The valves did not require cleaning after this trial. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-Ma-reh 1 and 2, 1909. 

Note: R. and B. apparatus used. 

Inflam- 

	

Carbon 
Time 	

0xYgen 	Ethy- 	Clebon 	Meth- 	Hydro- 	Nitro 
Dimide 	 lene 	mcna- 	ane 	gen 	gen 	me)1e  codde 	 gas 

percent. percent percent percent percent percent percent percent 

9.05 am..... 	12.3 	0.4 	0.0 	11.2 	2-3 	12.5 	61-3 	26-0 
10..00 	" 	.... 	13.0 	0.4 	0 • 2 - 	9.6 	3.3 	12 • 8 	60.7 	25 • 9 
11.00 	" 	.... 	13 4 	0-4 	0.0 	11-4 	3-3 	12.7 	59 • 1 	27.4 
12.00 noon.. . . 	13.4 	0 • 4 	0.1 	11-1 	2 • 6 	12 • 6 	59-8 	26.4 
1.00p.m.... . 	12.8 	0 • 4 	0.1 	10.5 	3.0 	13.3 	59.9 	26.9. 
2.00 	" 	.... 	12.6 	0.4 	0.0 	11.9 	2 • 6 	12.0 	60.5 	26..5 
3.00 	' 	.... 	12-8 	0-4 	0.0 	11-2 	2 • 9 	14 • 2 	58 • 5- 	28 • 3 
4.00 	" 	.... 	14.7 	0.3 	0.0 	10.5 	- 	2 • 9 	14.9 	56.7 	28-3 
5.00 	" 	.... 	12 4 	0.4 	0 • 2 	10.4 	3.0 	13.0 	60.9 	26.6 
6.30' . " 	.... 	13 • 2 	0.3 	0.2 	10.2 	4.1 	17.4 	54 • 6 	31-9 
8.00 	" 	.... 	9-9 	0.4 	0.1 	13.5 	2.9 	9-3 	63.9 	25 • 8 
9.30 	" 	.... 	11.2 	0.4 	0 • 1 	11.7 	3.3 - 	13.6 	59.7 	28-7 

11.00 	" 	.... 	12.9 	0.4 	0.0 	12.3 	2 • 5 	14 • 0 	57.9 	28.8 
12.30 a.m.. . . . 	13-1 	0-3 	0.1 	10-4 	3.8 	15.3 	57.0 	29.6 
2.30 	" 	.... 	11-7 	0.4 	0-1 	11 • 4 	2.9 	15 • 5 	58.0 	29-9 
4.00 	" 	.... 	12.8 	0.3 	0.1 	11.8 	2-3 	14.4 	- 58.4 	28.5 
5.30 	" 	.... 	12.0 	0.3 	0.1 	10.0 	- 4.2 	16 • 9 	56.5 	31.2 
7.30 	" 	.... 	11.6 	- 	0.5 	0.1 	12 • 3 	3.6 	12.9 	59.0 	28-9 

Trial Number-30. 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

Mafia 	 Loads on 	Net 	Revh- 

gas 	Wile 	 tight and 	load 	lutions 

	

Time.. 	meter 	feet 	Remarks. 	slaek sides• 	on 	counter 

rieoliclié 

	

readângs. 	in 	 of brake , 	brake' 	o 	 interva L 
cub.ft 	 Um. 	lbs. 	lbs. 	shaft. 

8.30 aan. 	.. 	2270110  	N.B.O.. 	250 	95 	155 	38210 
9.00 	" 	.. 	2271885 	1775 	cc 	250 	95 	155 
9.30 	" 	.. 	2273830 	1945 	cc 	275 	115 	160 	45060 

10.00 	" 	.. 	2275600 	1770 	cc 	275 	115 	160 
10.30 	" 	.. 	2277290 	1690 	cc 	275 	115 	160 
11,00 	" 	.. 	2279015 	1725 	cc 	275 	115 	160 
11.30 	" 	.. 	2280475 	1460 	cc 	275 	115 	160 
12.00 pan... 	2282320 	1845 	cc 	275 	115 	160 
12.30 	" 	.. 	2284070 	1750 	cc 	275 	110 	165 
1.00 	" 	.. 	2285815 	1745 	cc 	275 	110 	165 
1.30 	" 	.. 	2287515 	1700 	cc 	275 	110 	165 
2.00 	" 	.. 	2289245 	1730 	cc 	275 	110 	165 
2.30 	" 	.. 	2291040 	1795 	cc 	275 	110 	165 	78840 
3.00 	" 	.. 	2292570 	1530 	cc 	275 	110 	165 
3.30 	" 	.. 	2294280 	1710 	cc 	275 	110 	165 
4.00 	" 	.. 	2295995 	1715 	t 4 	 275 	110 	165 
4.30 	" 	.. 	2297960 	1965 	cc 	275 	110 	165 
5.00 	" 	.. 	2299485 	1525 	cc 	275 	110 	165 
5.30 	" 	.. 	2301160 	1675- 	" 	275 	110 	165 
6.00 	" 	.. 	2302855 	1695 	cc 	275 	110 	165 
6.30 	" 	.. 	2304610 	1755 	cc 	275 	110 	165 
7.00 	" 	.. 	2305860 	s 	1250 	cc 	300 	118 	182 
7.30 	" 	.. 	2307550 	1690 	cc 	300 	118 	182 
8;00 	" 	.. 	2309250 	1700 	cc 	300 	118 	182 
8:30 	" 	.. 	2310890 	1640 	cc 	300 	118 	182 
9.00 	" 	.. 	2312620 	1730 	cc 	300 	118 	182 
9.30 	" 	.. 	2314145 	1525 	cc 	300 	118 	182 

10.00 	" 	.. 	2315785 	1640 	cc 	300 	118 	. 	182 
10.30 	" 	.. 	2317605 	- 1820 	cc 	300 	118 	182 	32371 
11.00 	" 	.. 	2319400 	1795 	cc 	300 	118 	182 
11.30 	" 	.. 	2321180 	1780 	cc 	300 . 	112 	188 
12.00 a.m. 	.. 	2322935 	1755 	cc 	300 	112 	188 
12.30 	" 	.. 	2324780  	cc 	300 	112 	188 
1.00 	" 	.. 	2326220 	1440 	cc 	300 	112 	188 	44000 
1.30 	" 	.. 	2327880 	1660 	cc 	300 	112 	188 
2.00 	" 	.. 	2329560 	1680 	cc 	300 	112 	188 
2.30 	" 	.. 	2321340 	1780 	cr 	300 	112 	188 
3.00 	" 	.. 	2332900 	1560 	cc 	300 	112 	188 
3.30 	." 	.. 	2334680 	1780 	cc 	300 	112- 	188 
4.00 	" 	.. 	2336350 	1670 	cr 	300 	112 	188 
4.30 	" 	.. 	2338210 	1860 	cc 	300 	112 	188 
5.00 	" 	.. 	2339920 	1610 	cc 	300 	112 	188 
5.30 	" 	.. 	2341710 	1790 	cc 	300 	112 	188 
6.00 	" 	.. 	- 2343040 	1330 	cc 	300 	112 	188 
6.30 	" 	.. 	2344750 	1710 	cc 	275 	105 	170 
7.30 	" 	. 	2348150 	3400 	cc 	275 	105 	170 

S3-4 
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Date-March 1 and 2, 1909. 

Note: Boys Calorimeter used. 

Trial Number-30. 

OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

a 	,f, 	Water Temp. ';'' 	... 4 0 	 "ci 

Deg. Cent. 	,3-85 	L: r.c.?,  

	

o ,... „, 	,_. o 	 co° 	 00  Time 	,E1,, ,, ; 	1 	 Time, i,  	. t.:. 	,-, 0.9. 
to 	-00 	' 	 ,.ez-,= -4-> 	,,,,a 	 .  8s 	d 46, 	Inlet Outlet cf)  g e 	Fcid 

  

	

lbs. 	lbs. 
8.30aln-. 	54' 	.1 	5.16 	12.00 1720 	93.1 	- 8.30 	 
9.00 	" 	.. 	55 	4. • 54 	11-25 	1730 	91-9 	 
9.30 	" 	.. 	56 	1 	4-75 	10-70 	1800 	85.5 	.9.45 	75 	75 	9.45aan. 

10.00 	" 	.. 	56 	1 	• 4-59 	11-62 	1770 	98.5 	 
10.30 	" 	.. 	57 	1 	4 • 91 	12.07 1740 	98-6 	 
11.00 	" 	.. 	57 	1- 	5-00 	13.13 	1600 	103.1 	11.00 	50 	125 	 
1130 	" 	.. '58 	1 	5-10 	42-37 	1600 	92 • 1     11.00 	" 
12.00pau... 	58 	5.10 	12 • 16 	1630 	91-1 	 
12.30 	" 	.. 	58 	i 	5 • 20 	13 • 0 1620 	100.1 	12.30 	50 	175 	12.30p.m. 
1.00 	" 	.. 	59 	5-41 	12-64 	1610 	92 • 2 	 
1.30 	". .. 	60 	1 	5 • 76 	13.08 	1710 	. 99-0 	1.20 	50 	225 	 
2.00 	" 	.. 	61 	1 	8.10 	15 • 38 1760 	101-4 	2.15 	50 	275 	2.15 	" 
2.30 	" 	.. 	62 	-I 	6.14 	12 • 71 	1760 	91.5 	 
3.00 	" 	.. 	63 	?:, 	6-70 	13.90 	1760 	100-4 	  
3.30 	" 	.. 	63 	6 • 55 	14-49 	1710 	107.5 	3.20 	50 	325 	3.20 	" 
4.00 	" 	.. 	64 	6.85 	13.93 1670 	93 • 6 	 
4.30 	" 	.. 	64 	6.66 	15-34 1560 	114.1 	4.30 	75 	400 	4.25 	" 
5.00 	" 	.. 	65 	1. 	6.89 	13.82 	1870 	102.7 	 
5.30 	" 	.. 	65 	1 	6.55 	13-59 	1650 	92.0 	5.50 	50 	450 	 
6.00 	" 	.. 	65 	1 	6-46 	14.31 	1730 	107.6 	 
6.30 	" 	.. 	65 	1 	7.39 	16 • 63 1780 	130.3 	6.25 	75 	525 	6.25 	" 
7.00 	" 	.. 	65 	e7, 	6 • 80 	13.27 	1715 	104 • 8 	 
7.30 	" 	.. 	65 	-A- 	6.,68 	12.76 1715 	99-3   	8.05 	" 
8.00 	". .. 	65 	-A 	6-46 	14.48 1650 	90.0 	8.05 	50 	575 	 
8.30 	" 	.. 	65 	i77 	6.69 	14-23 1820 	93-2 	8.45 	75 	650 	 
9.00 	" 	.. 	65 	:1 	6-71 	15 • 51 	1620 	113-0 	 
9.30 	" 	- 	65 	,-i4 	6.60 	14.95 1690 	95-7 	9.45 	50 	700 	9.30 	" 

10.00 	" 	.. 	65 	1. 	6 • 57 	15.73 	1645 	119.4 	 
10.30 	" 	r. 	65 	i'i. 	6-86 	15.68 	1780 	106.6 	10.30 	50 	750 	 
11.00 	" 	.. 	65 	-7-- 	6 • 83 	14-87 	1830 	99.8 	  
11.30 	" 	.. 	65 	Y 	6 • 90 	14-18 1600 	92-3 	11.30 	50 	800 	11.30 	" 
12.00aJn._ 	65 	- 	> 	  
12.30 	" 	.. 	65. 	1 	6.49 	16.59 	1600 	121-7 	12.20 	75 	875 	12.20aan. 
1.00 	" 	.. 	65 	i 	6.90 	14.33 	1740 	102.3 	 
1.30 	" 	.. 	65 	1 	6.40 	13.90 1750 	103.9 	1.40 	50 	925 	 
2.90 	" 	.. 	63 	5-70 	13.07 	1820 	106.2 	 
2.30 	" 	.. 	63 	1 	5-82 	13.58 	1870 	115.0 	2.30 	50 	975 	 
3.00 	" 	.. 	62 	:1 	.5-76 	12-76 1840 	102-0   	3.00 	" 
3,30 	" 	.. 	64 	.157 	6.44 	13.70 1600 	110.5 	3.20 	50 	1025 	 
4.00 	" 	.. 	65 	15,2- 	6.82 	1400 	1620 	99.0 	  
4.30 	" 	.. 	66 	* 	7.18 	14-79 1660 	116-4 	4.20 	50 	1075 	 
5.00 	" 	•. 	66 	-es 	6-97 	14 • 01 	1600 	107 • 0 	 
5.30 	" 	.. 	66 	.A, 	7.15 	17.00 1600 	149-7 	5.20 	75 	1150 	5.20 	" 
6.00 	" 	.. 	66 -A., 	7 • 60 	15.43 	1600 	119-2 	 
6.30 	" 	.. 	67 	'es 	7.45 	14-38 1640 	103-2 	6.30 	50 	1200 	6.30 	" 
7.30 	" 	.. 	63 	155 	5-74 	12.01 	1730 	103.0 	 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 

	

Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  

	

0 ai 	 0 
i-t 	 0 -ej 	 'fr2 	r. 0 

tle> 	. i 	d 	'' 	• 	If; 	• 	,.,---ri 	• 	if; 	• 	tj 
" c 'z' 	. - 	o 	• a en 	-' 	-`,...3 	- ' 	

•
li,' 	. If 	-o , 	-.> 	.-- 

o 	c I c 	o 	CC 	- ' "o' 	. - . 	- 	 • - . 	c - . 	9-5 	45 	- 

	

- 	0 	,- 	0 	■54 	0 s51 	ci: 0 	'sell 	0  

8.30 a.m.. 	700 	57 	55 	140 	3.1 	5-5 	5-7 	7-5 	6-8 	0.6 	41 	37 
9.00" 	. 	770 	57 	57 	144 	3.7 	7.4 	7.6 	9.0 	8-9 	1-1 	55 	51 
9.30 	" 	. 	800 	58 	60 	155 	3.7 	7-4 	7.6 	9.0 	8-5 	1.2 	57 	53 

10.00 	" 	. 	790 	59 	60 	118 	3.4 	6.6 	6.8 	6.7 	6.4 	0.5 	59 	55 
10.30" 	. 	770 	60 	61 	138 	3-4 	6.5 	6-7 	6-8 	6.5 	0.4 	66 	62 
11.00" 	. 	770 	60 	62 	135 	3.5 	6-8 	7.0 	7.4 	7.0 	0.4 	69 	65 
11.30 	" 	. 	760 	60 	63 	134 	3.7 	7.5 	7 • 7 	8.6 	8-2 	0.7 	60 	55 
12.00 pan. 	740 	60 	62 	131 	3.5 	6-3 	6.5 	7-0 	6.5 	0-4 	55 	53 
12.30 	' 	. 	790 	62 	63 	129 	3-6 	7-3 	7.5 	7.8 	7.4 	0.4 	55 	50 
1.00 	" 	. 	770 	62 	62 	135 	3.3 	5-8 	6.0 	6-2 	5.7 	0-5 	54 	50 
1.30 	" 	. 	790 	62 	64 	126 	3.7 	7-4 	7.6 	8.5 	8.1 	0-7 	39 	35 
2.00 	" 	. 	750 	63 	65 	138 	3.3 	6.0 	6-2 	6-5 	6.2 	0-4 	38 	34 
2.30 	" 	. 	750 	64 	67 	140 	3-3 	5.5 	5.7 	6.0 	5.6 	0.7 	61 	56 
3.00" 	. 	780 	68 	68 	142 	3-5 	6-4 	6-6 	7.0 	6-6 	1.0 	68 	64 
3.30" 	. 	760 	68 	67 	140 	3-5 	6-6 	6.8 	7 • 4 	6.8 	1.1 	67 	63 ' 
4.00 	" 	. 	760 	68 	68 	140 	3.4 	6-4 	6-6 	7-5 	7.1 	1.2 	53 	47 
4.30 	" 	. 	810 	67 	68 	138 	3.4 	6-0 	6.2 	6.2 	5-7 	0-7 	50 	44 
5.00 	" 	. 	770 	67 	68 	143 	3.3 	5.8 	6-0 	6.0 	5.4 	0.7 	57 	48 
5 .30 	" 	. 	730 	66 	67 	142 	3.5 	6.4 	6.6 	7.0 	6.7 	1-0 	63 	59 
6.00" 	. 	730 	66 	66 	135 	3.3 	6.3 	6.5 	7-0 	6.6 	1.0 	60 	56 
6.30 	" 	. 	750 	66 	68 	140 	3.3 	6-0 	6.2 	6.9 	6.3 	0-8 	41 	37 
7.00 	" 	. 	700 	68 	68 	133 	3.4 	6.0 	6.2 	7-3 	6-7 	0.8 	59 	56 
7.30" 	. 	720 	68 	67 	138 	3-4 	6.1 	6.3 	8.5 	8.2 	2.3 	65 	62 
8.00" 	. 	730 	67 	66 	139 	3.5 	-6 	6.8 	8.1 	7-7 	1.3 	46 	42 
8.30" 	. 	730 	66 	66 	147 	3-2 	5-9 	6.1 	8-0 	7.6 	1.4 	70 	67 
9.00 	" 	. 	770 	65 	67 	140 	3.3 	6.4 	6.6 	8-5 	8.2 	1-7 	58 	55 
9.30" 	. 	750 	64 	66 	145 	3.1 	5-0 	5-2 	7.4 	7.3 	1.0 	61 	58 

10.00" 	. 	830 	64 	65 	137 	3-5 	6-9 	7.1 	9.0 	8.6 	1-1 	61 	55 
10.30" 	. 	800 	64 	66 	138 	3.6 	6.9 	7.1 	9.0 	8.8 	1-4 	59 	55 
11.00 	" 	. 	800 	64 	66 	140 	3-5 	6.4 	6.6 	8.0 	7.6 	0-9 	45 	41 
11.30 	" 	. 	820 	64 	66 	137 	3-9 	7-0 	7.2 	8.1 	7-7 	1 , 1 	44 	40 
12.00 a.nl. 	820 	68 	66 	133 	3.5 	6.1 	6.3 	7.0 	6.5 	0.7 	66 	63 
t2.30 	" 	. 	790 	67 	65 	135 	3.5 	6-5 	6.7 	7-7 	7.2 	0-7 	75 	71 
1.00 	" 	. 	780 	67 	64 	133 	3-5 	6.0 	6.2 	7.7 	7.3 	0.7 	70 	65 
1.30" 	. 	780 	66 	63 	134 	3.6 	6.2 	6.4 	7.7 	7.4 	0.8 	72 	68 
2.00" 	. 	800 	66 	62 	134 	3.5 	6.0 	6.2 	8-0 	7-5 	0.7 	70 	66 
2.30" 	. 	790 	63 	62 	135 	3.5 	6.0 	6.2 	7.2 	6.9 	0-7 	82 	78 
3.00 	' 	. 	800 	62 	62 	1 34 	3.4 	6-3 	6-5 	8.3 	7-5 	0.7 	83 	79 
3..30 	" 	. 	780 	62 	66 	130 	3-5 	6.2 	6-4 	8-0 	7.5 	0-7 	58 	55 
4.00 	" 	. 	800 	62 	68 	134 	3.5 	7.0 	7.2 	8.8 	8.5 	0.7 	70 	67 
4.30 	" 	. 	800 	68 	68 	138 	3.6 	7.1 	7-3 	9.2 	8.7 	0.7 	77 	73 
5.00" 	. 	780 	70 	70 	140 	3.6 	6.9 	7.1 	7.7 	7.5 	0-5 	73 	70 
5.30" 	. 	780 	70 	70 	141 	3-6 	6.7 	6-4 	8-8 	8-4 	1-6 	76 	73 
6.00 	" 	. 	770 	70 	70 	143 	3-5 	6-8 	7.0 	9.5 	9.0 	0.7 	SO 	76 
6.30" 	. 	770 	68 	70 	139 	3.6 	7.0 	7.2 	10.0 	9.5 	0.8 	51 	48 
7.00 	" 	. 	770 	69 	70 	140 	3-5 	6.9 	7.1 	9.9 	9.4 	0.8 	49 	45 
7.30" 	. 	780 	64 	62 	131 	3.5 	5-5 	5.7 	8.0 	7.5 	1.0 	46 	42 
8.00 	" 	. 	780 	63 	62 	133 	3-5 	5.6 	5.8 	8-4 	8.0 	0.9 	47 	43 
8.30 	" 	. 	780 	62 	62 	134 	3-6 	5.7 	5.9 	8-6 	8.2 	0-9 	45 	42 
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PRODUCER TRIAL No. 30. 
Date-March 1-2,1909. Producer No. 4, at McGill University. 
Time of lighting up-2.50 a.m. Trial comraenced 8.30 a.m., March 1; ended 8.30 a.m., 

March 2. 
Duration of trial-24 hours. Kind  of fuel-No. 12 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, lam. 
Chemists-Campbell, Nicolls, Stansfield. 

SUMMARY OF OBSERVATIONS. 
Fun. 

1. Total coal charged during trial 	lbs. 
2. Moisture in coal as charged 	  per cent. 
3. Calorific value of coal as charged, per lb 	 B.T.U. 
4. " 	" 	of dry coal per lb 	

_ 	_ 
B.T.U. 

5. Proximate analysis of coal as charged (by weight): fixed carbon, 
53.2; volatile matter, 35-4;- ash, 7.8; moisture, 3.6 	 per cent. 

6. Combustible in dry refuse removed during trial: fixed carbon
'  45.0; volatile matter, 7.2 	Total per cent. 

7. Average depth of fuel bed. (measured from centre of gas outlet) ... 	ins. 

GAS. 	 . 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 81320 
9. Average temperature of gas leaving producer 	°F. 	732 

10. cc 	cc 	cc 	at meter 	°F. 	64.5 
11. Average temperature of air in producer house 	°F. 65.0 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(as observed)   B.T.U. 105.7 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per. sq. in.). 	  B.T.U. 108.3 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

- 	dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 98.0 
14. Average barometric pressure 	  lbs. sq in. 14.58 
15. cc suction at producer 	 ins. of water 	0.85 
16. " suction at exhauster  	ins. of water 	7.8 
17. cg 	pressure of gas at meter    . ins. of water. 	4.9 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2220 
19. " water used in scrubber and gas washer 	lbs. 36020 
20. " tar ex-tracted in scrubber and gas washer 	lbs. 	83 
21. Average power required to drive exhauster 	H.P. 	2.5 
22. cc 	cc 	cc 	gas washer 	H.P. 	1.5 

/ 	 ENGINE. 
23. Total revolutions during trial (from counter) 	321700 
24. Average explosions per minute 	 103-6 
25. Average effective load on brake 	lbs. 174.2 
26. Effective radius of brake wheel 	ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 	70-3 

28. 	 Notes. 
Fire poked at: 9.45, 11.00 a.m.; 12.30, 2.15, 3.20, 4.25, 6.25, 8.05, 9.30, 11.30 p.m.:12.20, 3.00, 5.20, 

6.30 a.m. 
Refuse removed at: 9.45 a.m.; 4.25, 6.05, 7.30, 9.30 p.m.; 12.20, 2.15, 3.20, 4.50, 5.20, 6.30 a.m. 
Behaviour of coal: Works well. 

, Average time between poldng: 1 hour and 43 minutes. 
Clinker: No record of any difficulty due to clinker. 
Tar: Fairly large amount removed from wet scrubber. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: Feb. 23, 1909. 

29. 	ANALYSIS or DRY COAL. 
Hydrogen 	5.1% 
Carbon 	  74.9% 
Nitriagen 	1.4% 
Oxygen 	9.4% 
Sulphur 	2.5% 
Total carbon contained 

by dry coal charged 865.0 lbs. 

30. ANALYSIS Or GAS BY VOLUME. 

Carbon dioxide 	 12.5% 
Oxygen 	0.4% 
Carbon monoxide 	 11.2% 
Hydrogen 	  13.7% 
Methane 	3.1% 
Ethylene 	0.1% 
Nitrogen 	  59.0% 
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REMARKS. 

. This coal works very well, giving off a gas of uniform though not of high calorific 
value. Suction of producer very low. Engine ran steadily during the trial. 

SUMMARY OF RESITLTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1156 
32. Combustible charged dming trial 	 lbs. 	1063 
33. Average B.H.P. of engine during trial 	 H.P. 	28.4 
34. " indicated H.P. of engine during trial 	H.P. 	41-7 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4•0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 	28.4 
37. " 	" corresponding to total gas produced 	H.P. 	28-4 
38. " 	cc 	cc 	cc 	cc 	4 l 	 and 

available for outside use, allowing for power used 	H.P. 	24.4 

HOITRLY QUANTITIES. 
39. Coal charged per hour 	lbs. 50.0 
40. Dry coal charged per hour 	 lbs. 484 
41. _Combustible charged per hour 	lbs. 44.3 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	12.5 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 12.0 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 11.1 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbé. 7.04 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 11.71 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3387 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer 

per hour 	  cub. ft. 	3300 
49. Gas (by meter) supplied to engine per hour vehile gas consumption 

was taken 	  cub. ft. 	3387 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3300 
51. Calorific value of coal charged per hour 	  B.T.U. 659500 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 323400 
53. Steam used in producer per hour 	lbs. 	92.5 

ECONOMIC RESTMTS. . 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	66.0 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	68.6 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	74.5 
57. Gas cc 	cc 	cc 	. cc 	cc 

(dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	79.2 
58. ' 	B.H.P. "   cub. ft. 	116.2 
59. Steam used in producer per lb. coal charged 	lbs. 	1-85 
60. Water used in scrubber and gas washer per lb'. coal charged 	lbs. 30.0 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 443.0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	 per cent. '49.1 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	42.1 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	34.1 
65. Thermal efficiency of engine, based on B.11  P 	   per cent. 	22.3 
66. Over all efficiency of producer and engine plant 	 per cent. 10-97 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 11390 
68. " 	cc 	coal charged into producer per B.H.P. per hr 	 B.T.U. 23200 

Coal as Dry 	Cora- 
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  1.76 	1.69 	1-56 

70. Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by 
auxiliaries 	  2.05 	1.97 	1.82 

7 L Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 2.53 	2.44 	2-24 
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Date—January 17 and 18,1909. Trial Number-21. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 15 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial. 	  30 • 11 inches. 

end of trial 	  30'20 	" 

Water meter reading at 9  am.,  January 17 	60,685 imperial gallons. 
" 	8 a m., 	" 	18  	63,536 	" 

" Difference, in 23 hours 	2,851 " 
Brick in producer base 	  1,000 lbs. 
Average level of coal below top plate of producer 	22 inches. 

TrraE 
3.00 a.m., Jan. 17 

5.00 " 
6.00 " 
6.00 " 
7.00 " 
7.35 " 
8.30 " 
8.30 " 
8.35 " 
8.45 " 
6.25 pan, 

11.30 	" 
2.45 am, 
7.00 " 
8.45 " 

Fire started with 30 lbs. of shavings, 40 lbs. of wood, 130 lbs. of 
coke. 

Charged 125 lbs. of coal. 
75 

Down-draft with fan exhausting directly to atmosphere. 
Charged 75 lbs. of coal. 

" 50 	if 

CC 	75 	 CC  

Down-draft with blower. 
Started the engine. 
Trial commenced. 
Gas diverted through the sawdust scrubber, while the gas-washer 

was being cleaned out with steam. 
Gas-washer blown out with steam. 

C C 	 CC 	 CC 

Trial finished. 

At the end of the trial the gas washer was found to be full of tar and the inlet pipe to the wet scrubber was 
somewhat clogged. The gas-washer was run at about 1,900 revolutions per minute during this trial, an in-
crease in speed of 300 revolutions per minute above that of the previous trials. 

Tar removed from the wet scrubber 	63 lbs. 
Tar removed from the gas washer 	 7 	« 
1042 lbs. of wet refuse removed from the producer during the trial. 
200 lbs. of this when dried weighed 	15234 
1144 lbs. of wet refuse removed after the trial 
206 lbs. of this when dried weighed  	 153 	" 



Date-January 17 and 18, 1909. Trial Number-21. 

Note: R. and B. apparatus used.- 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

	

Carbon 	Ethy- 	Carbon 	Meth- 	Hydro- 	Nitro- 	Infiam- 

	

Time 	 °xYgen  Dioxide 	.1 	m on- 	 • raable 

	

ene 	oxide 	ane 	- gen 	gen 	gas  

percent percent per cent, percent per ,cent percent percent percent 

9.10 a.m... . . 	10.1 	0.9 	0.1 	10.1 	3.6 	5.7 	69.5 	19.5 
10.10 	" 	.... 	10.1 	0 • 5 	0.4 	11.9 	1•8 	8.7 	66.6 	22.8 
11.10 	" 	.... 	10.8 	0.4 	0 • 0 	13-7 	. 	2.2 	10.3 	62-6 	26 • 2 
12.00 noon.. . . 	9.1 	U.S 	0.0 	14.2 	3.0 	6-9 	66-0 	24-1 
1.00p.m.... . 	11-5 	0-6 	0.6 	12-0 	3-5 	8.8 	63-0 	24-9 
2.00 	" 	.... 	8.9 	0 • 4 	0.3 	4 	2.6 	8.2 	65 • 0 	25.7 
3.00 	" 	.... 	9-9 	0-5 	1 • 0 	13.0 	2.2 	8-1 	65.3 	24-3 
4.00 	" 	.... 	10.2 	1.1 	0.2 	11.3 	3.5 	11-4 	_62 • 3 	26 • 4' 
5.00 	" 	.... 	9 • 9 	0 • 7 	0.5 	11.4 	1.3 	13.0 	63.2 	26.2 
6.00 	" 	.... 	10-0 	0.8 	0-2 	13 • 7 	2.6 	9-3 	63.4 	25-8, 
7.00 	" 	.... 	9.2 	0.9 	0.3 	13 • 5 	1.8 	6.9 	67.4 	22-5 
8.00 	" 	.... 	13.5 	0.9 	0.3 	11-0 	2-6 	15-2 	56-5 	29.1 
9.00 	" 	.... 	13.1 	0.5 	0.2 	11-6 	2-2 	11.5 	60-9 , 	25.5 

10.00 	" 	.... 	14.2 	0-7 	0-1 	10.5 	2.6 	13-1 	58.8 	26-3 
11.00 	" 	...10.3 	0.9 	0-7 	11.2 	. 	6.1 	18.3 	52-5 	36. 3 	' 
12.00 midnight. 	10.0 	0.8 	0.5 	10-9 	3.1 	12.9 	61-8 	27.4 
1.00aan..... 	10.3 	0.8 	0-4 	12-0- 	3-5 	11-1 	61-9 	27.0 
2:00 	" 	.... 	11-3 	0.9 	0-3 	11. 8 	3-0 	10.0 	62.7 	25.1 
3.00 	" 	.... 	10 • 0 	0 • 4 	0-3 	12.8 	2-7 	13.6 	60.2 	29.4 
4.00 	" 	.... 	11-8 	0.8 	0 • 5 	12.1 	4.4 	10-4 	60.0 	27.4 
5.00 	" 	.... 	11.9 	1.0 	0.5 	11-3 	2-1 	12.8 	60-4 	26.7 
6.00 	" 	.... 	11.9 	0-9 	0.5 	10.S 	3-4 	13.1 	59-4 	27.8 
7.00 	" 	.... 	12 • 7 	0.9 	0.3 	10 • 1 	2.5 	11-6 	61.9 	24.5 
8.00 	" 	.... 	13-5 	1 • 0 	0.3 	10.1 	2.1 	14-2 	58.8 	26.7 



Date-January 17 and 18, 1909. Trial Number-21. 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

Main 	 Leads on 	Net 	Remo- 
gas 	Ckibic 	 tight and 	load 	lutions  

	

Time. 	nleter 	feet 	Rema&s, 	slack:skles 	en 	counter 
readings. 	in 	 of brake, 	brake ' 	reading  hiterva 	 on si de L 
cub.ft 	 lbs. 	lbs. 	lbs. 	shaft 

8.45 a.m. .. 	1548610  	N.B.O.275 	88 	187 	11300 
9.15 	" 	.. 	1550126 	1515 	cc 	275 	88 	187 
9.45 	" 	c. 	1551985 	1760 	cc 	275 	- 88 	187 

10.15 	" 	.. 	1553830 	1845 	cc 	275 	88 	187 
10.45 	" 	.. 	1555540 	1710 	cc 	275 	88 	187 
11.15 	" 	.. 	1557260 	1720 	cc 	275 	88 	187 
11.45 	" 	 300 	105 	195 	31000 
12.15 p.m... 	1560800 	2540 		cc 	300 	105 	195 
12.45 	" 	.. 	1562600 	1800 	cc 	275 	95 	180 	37460 
1.15 	" 	.. 	1564670 	1010 	cc 	275 	95 	180 
1.45 	" 	.. 	1566290 	1620 	cc 	275 	95 	180 
2.15 	" 	.. 	1568090 	1800 	cc 	275 	95 	180 
2.45 	" 	.. 	1570890 	1800 	cc 	275 	95 	180 
3.15 	" 	.. 	1571360 	1470 	cc 	275 	95 	180 
3.45 	" 	.. 	1573140 	1780 	e C 	 275 	95 	180 
4.15 	" 	.. 	1574870 	1730 	cc 	275 	95 	180 
4.45 	" 	.. 	1576365 	1495 	cc 	275 	- 	95 	180 
5.15 	" 	.. 	,1578150 	1795 	cc 	275 	95 	180 
5.45 	" 	.. 	1579980 	1830 	cc 	275 	95 	180 
6.15 	" 	.. 	1581490 	1510 	cc 	275 	95 	180 	• 
6.45 	

"• 
	1583270 	1780 	cc 	275 	95 	180 

7.15 	" 	.. 	1585050 	1780 	cc 	275 	95 	180 
7.45 	" 	.. 	1586520 	1470 	cc 	272 	98 	178 
8.15 	" 	.. 	1587890 	1370 	ef 	272 	98 	178 
8.45 	" 	.. 	1589360 	1470 	cc 	

972 	98 	178 
9.15 	" 	.. 	1590890 	1530 	cc 	272 	98 	178 
9.45 	" 	.. 	1592455 	1565 	cc 	272 	98 	178 	96725 

10.15 	" 	.. 	1594010 	1555 	cc 	272 	98 	178 
10.45 	" 	.. 	1595580 	1570 	cc 	272 	98 	178 
11.15 	" 	.. 	1597160 	. 	1580 	cc 	272 	98 	178 
11.45 	" 	.. 	1598460 	1360 	cc 	250 	73 	177 	09800 
12.15  am.  .. 	1599980 	1570 	,c 	 250 	73 	177 
12.45 	" 	.. 	1601450 	1470 	cc 	250 	73 	177 
1.15 	" 	.. 	1603000 	1550 	cc 	200 	52 	148 	19680 
1.45 	" ' .. 	1604680 	1680 	f 	e 	 200 	52 	148 
2.15 	" 	.. 	1606320 	1640 	V! 	250 	65 	185 	22180 
2.45 	" 	.. 	1607720 . 	1400 	cc 	250 	65 	185 
3.15 	" 	.. 	1609120 	0400 	cc 	250 	65 	185 
4.15 	" 	.. 	1611940 	2820 	cc 	250 	65 	185 
5.15 	" 	.. 	1614870 	2930 	. " 	250 	65 	185 
6.45 	" 	.. 	1619090 	4220 	cc 	250 	65 	185 
7.15 	" 	.. 	1620500 	1410 	cc 	250 	65 	185 
7.45 	" 	.. 	1622030 	1530 	“ 	250 	65 	185 
8.15 	" 	.. 	1623550 	1520 	cc 	250 	65 	185 
8.45 	" 	.. 	1625260 	1710 	cc 	250 	65 	185 	69260 



Date-January 17 and 18, 1909. • Trial Number-21. 

Note: Boys Calorimeter used. 
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OBSERVATIONS OF GAS CALORIMETER -AND COAL WEIGHED 

- 	 ... Water Temp.  • R. 	cu 	 a) 8 	4.) 	Deg. Cent. 	6-8 	ee,  

	

Time 
	

Q.  ' 	Di 	 ca g-: 	p ,., 	urne a) 	 0 0,0 
T.' 	.52, ca 	 -.,' t; a) 	... 	 bl) 	

0 .9., E-4 E 	
7 1 à 	3 

	

s t -S lc "«.' 	E-i-S a$ 	.... 	Inlet Ou e 	!,. 	• 	 0 4 	0 	• 	4  
0 	0 0 	 C..) E"I5-- 	PIC.) 	 00  

. 	 lbs. 	lbs. 
8.45a.m... 45 	1. 	4.42 	14.77 1760 	145-0 	8.50 a.m 	50 	50 	 
9.15 	" 	.. 	46 	1. 	4-77 	12.60 1720 	114-7 	9;25 	" 	50 	100 	9.25a.ni  
9.45 	" 	.. 	46 _ 	1- 	4-00 	12-61 	1660 	113.4 	 

10.15 	" 	.. 	46 	1 	3-70 	11.02 1905 	110-4 10.05 	" 	50 	150 	 
10.45 	" 	.. 	47 	1 	3.75 	12.07 1880 	123.9 10.40 	" 	50 	200 	 
11.15 	" 	.. 	48 	i.7 	3.72 	11.18 1600 	113-5 11.15 	" 	50 	250 	 
11.45 	" 	.. 	48 	A 	3-83 	11.01 1710 	116.7 	 
12.15p;m... 	48 	A 	3-80 	10.36 1900 	118.5 12.00p.m 	50 	300 	 
12.45 " 	.. 	49 	A 	3 •93 	9.87 1935 	103.7 12.45 	" 	50 	350 	 
1.15 	" 	.. 	51 	1 	3 ,99 	13.35 1090 	125.3 	1.20 	" 	50 	400 	 
1.45 	" 	.. 	51 	4.16 	11.74 1750 	105.0 	1.50 	" 	50 	450 	 
2.15 	" 	.. 	51 	11 	4-40 	1225 	1830 	113-8 	 
2.45 	" 	.. 	52 	1 	4-49 	13.95 1815 	135 ,3 	2.40 	" 	50 	500 	 
3.15 	" 	. 	53 	A, 	4.66 	13.17 1600 	129.4 	3.10 	" 	50 	550 	 
3.45 	" 	... 

	
54 	-A 	4-51 	13-77 1660 	114.5 	3.35 	" 	50 	600 	 

4;15' 	.. 	54 	1 	4-70 	12.51 2000 	125.3 	4.10 	" 	50 	650 	 
4.45 	" 	.. 	55 	-A- 	4.64 	12-40 1680 	123-9 	4.40 	" 	50 	700 	 
5.15 	" 	.. 	54 	h 	4.22 	10.89 1765 	112 •0 	5.25 	" 	50 	750 	5.15 pan 
5.45 	" 	.. 	54 	h. 	4-42 	11-27 1760 	114.6 	5.55 	" 	50 	800 	 
6.15 	" 	.. 	54 	-A 	4.45 	41 •30 1810 	117.8 	6-35 	" 	50 	850 	 
6.45 	" 
7 15 	" 	.. 55 	A 	4-40 	12.75 1770 	140.5 	7.15 	" 	75 	925 	7.10 	" 
7.45. " 	.. 	55 	A 	4.49 	12-57 1755 	135.0 	7.40 	" 	50 	975 	 
8.15 "" 	.. 	55 	1Ç 	4.21 	12-41 	1745 	136.0 	8.10 	" 	50 	1025 	 
8.45 	" 	.. 	55 	A 	4-04 	11.71 	1700 	124-0 	 
9.15 	" 	.. 	55 	-A: 	4-37 	12-48 1750 	134.7 	 
9.45 	" 	.. 	55 	h 	4-10 	11.27 1745 	119.0 	 

10.15 	" 	.. 	55 	A 	4.18. 	11.46 1755 	121-5 10.10 	" 	100 	1125 	
• 10.45 	" 	.. 	55 	A 	4-15 	11.71 	1765 	126.8     11.10 	" 

11.15 	" 	:. 	55 	-A- 	4.15 	11-74 1955 	141.0 11.15 	" 	50 	1175 	 
11.45 	" 	.. 	55 	h. 	4-57 	11-55 	1980 	131-5 11.45 	". 	50 	1225 	12.00 a.m 
12.15a.m... 	55 	A 	4 •45 	12-43 1870 	141-8 12.05 a.m. 	50 	1275 	12.25 	" 
1245" 	  
1.15 	" 	.. 	55 	h 	4.14 	10-61 1850 	113.7 	1.25 	" 	75 	1350 	 
1.45 	" 	.. 	55 	A. 	4-15 	10-95 1830 	118-8 	 
2.15 	" 	.. 	56 	A 	4-20 	11-56 1970 	137.8 	2.05 	" 	100 	1450 	 
2.45 	" 	.. 	56 	A 	4-56 	11-03 1930 	118-8 	 
3.15" 	.. 	55 	h 	4.29 	13-38 1910 	163-8 	3.15 	" 	75 	1525 • 3.15 	" 
3.45 	" 	.. 	55 	-A 	3.81 	11.33 1850 	132.4 	3.55 	" 	50 	1575 	 
4.15 	" 	.. 	55 	el 	3-87 	11.24 1880 	131.6 	4.30 	" 	50 	1625 	4.20 	" 
4.45 	" 	:. 	55 	A. 	4.32 	11-03 1890 	120-5 	 
5.15 	" 	.. 	55 	h 	4.25 	11-02 1870 	120-4 	5.20 	" 	75 	1700 	5.15 	" 
5.45 	" 	.. 	55 	A 	4-05 	11.58 1870 	133-7 	5.50 	" 	50 -- 1750 	 
6.15 	" 	.. 	55 	h 	4:31 	12.44 1890 	146-0    	6.15 	" 
6.45 	" 	.. 	55 	h 	4.32 	11-35 2000 	133-6 	6.30 	" 	50 	1800 	 
7.15 	" 	.. 	55 	A 	4-78 	10.91 1905 	110-8 	7.15 	" 	50 	1850 	 
7.45 	" 	.. 	55

- 
	5-16 	11.90 1910 	122-4 	7.30 	" 	25 	1875 	 

8.15 	"-  	8.00 	" 	75- 	1950 	 



Date-January 17 and 18, 1909. Trial Number-21. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. - 	 SucnoN. 	STEAM . 

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. °F.  

Meter. 	Exhauster, 	 lbs. per sq. in. 

Time.  
0G) 	 0 , g. 	 IS 	 il 	$4 0 	 o 

Q 4.> 	4.= 	• 	• 	c.' 	«,.e 	
e 	8 	. 

4 d 	d ial 	.5, 	e 	,,3 	If; 	.,; 	.4.1 	,..5 ''Q 	• 	+ai 

	

le, 	o 	SC SC 	...› 	a) 	re 	.2) 	OD CD 	a ze 	Iii 	ra 
tit ô 	c.c' 	râ -El 	ô 	,---. 	ô 	1.--. 	Ô  -,--q 	Tp-2.ô 	,_"., 	ô  

8.45aan.. 	720 	52 	49 	75 	3.9 	6.4 	6-6 	9-4 	8-5 	2.6 	33 	30 
9.15" 	. 	740 	52 	50 	172 	3 • 7 	6.1 	6.3 	9 • 7 	8.7 	2.3 	64 	61 
9.45 	" 	. 	820 	54 	52 	163 	3 • 8 	6.5 	6-7 	8.7 	8-4 	0.8 	66 	63 

10.15 	" 	. 	800 	54 	50 	145 	4-0 	6-5 	6-7 	9.9 	9.3 	1.0 	71 	68 
10.45 	" 	. 	790 	54 	50 	131 	3.6 	5.4 	5.6 	8-9 	8-5 	0-9 	61 	57 
11.15 	" 	. 	770 	54 	52 	136 	3-6 	5.7 	5 • 9 	9.1 	8.2 	1.0 	71 	68 
11.45 	" 	. 	760 	55 	53 	136 	3-7 	5.4 	5-6 	9-3 	8-3 	0.8 	70 	67 
12.15p.m. 	780 	'56 	53 	143 	3.7 	6.0 	6.2 	10-5 	9.8 	0.7 	72 	70 
12.45 	" 	. 	880 	56 	52 	132 	4-0 	6.1 	6.3 	11.5 	10.3 	1-6 	72 	70 
1.15 	" 	. 	810 	57 	54 	137 	3.9 	6 • 5 	6-7 	11-4 	10-4 	1.3 	59 	56 
1.45 	" 	. 	760 	57 	52 	139 	3-8 	6.0 	6.2 	11-2 	10.1 	1.3 	72 	70 
2.15 	" 	. 	760 	58 	56 	143 	3.8 	6-3 	6.5 	11-5 	10.1 	1 • 6 	64 	63 
2.45 	" 	. 	750 	57 	56 	147 	3.5 	4.7 	4.9 	7.8 	7.0 	1.6 	59 	56 
3.15 	" 	. 	740 	57 	56 	147 	3-5 	5-4 	5.6 	10-3 	8.8 	1.8 	63 	61 
3.45 	" 	. 	800 	61 	57 	145 	3.9 	6.0 	6.2 	11.5 	10.8 	2-0 	68 	66 
4.15 	" 	. 	800 	61 	57 	149 	3.6 	4.9 	5-1 	9-6 	9.0 	0-6 	68 	65 
4.45 	" 	. 	800 	62 	57 	149 	3-3 	4.5 	4.7 	10.2 	9-6 	0.9 	72 	70 
5.15 	" 	. 	760 	62 	56 	147 	3.9 	6.2 	6.4 	13.6 	12.4 	0.9 	65 	63 
5.45 	" 	. 	790 	62 	56 	149 	3.6 	5.5 	5.7 	10-4 	10.0 	0-8 	64 	62 
6.15 	" 	. 	750 	62 	55 	149 	3.4 	5.3 	5.5 	11.0 	10.2 	0.5 	70 	67 
6.45 	" 	. 	750 	62 	55 	129 	3.4 	5-4 	5.6 	15.0 	.. 	0-6 	57 	55 
7.15 	" 	. 	810 	62 	57 	147 	3.7 	5.5 	5-7 	12.0 	11-7 	0 • 6 	32 	28 
7.45 	" 	. 	800 	62 	57 	150 	3.2 	4-4 	4.6 	7-4 	6-9 	0-3 	37 	32 
8.15 	" 	. 	800 	61 	57 	148 	3-2 	4-4 	4.6 	9-0 	8.6 	0.3 	59 	55 
8.45 	" 	. 	800 	60 	57 	149 	3.3 	4 • 9 	5.1 	9-0 	8-4 	0.3 	48 	43 
9.15 	" 	. 	820 	60 	56 	146 	3.2 	4.7 	4.9 	11-4 	10.8 	0.4 	46 	42 
9.45 	" 	. 	810 	59 	57 	140 	3 • 3 	4.8 	5 • 0 	10-8 	10.2 	0 • 4 	62 	58 

10.15 	" 	. 	800 	60 	57 	142 	3-4 	5 • 2 	5-4 	11.7 	11-0 	0.5 	65 	62 
10.45 	" 	. 	760 	59 	57 	137 	3.4 	5.4 	5.6 	12.6 	12.0 	0 • 5 	55 	53 
11.15 	" 	. 	780 	59 	57 	140 	3.5 	5 • 2 	5-4 	12.6 	12-0 	2.0 	65 	62 
11.45 	" 	. 	720 	58 	58 	129 	3.2 	4 • 6 	4.8 	10-6 	10-0 	1.5 	68 	65 
12.15aan.. 	740 	62 	57 	142 	3.2 	4-7 	4-9 	10.8 	10.2 	3-1 	51 	48 
12.45 	" 	. 	760 	61 	57 	130 	3.5 	5.4 	5.6 	11-2 	11.0 	2.9 	58 	56 

1.15 	" 	. 	780 	60 	56 	137 	3-3 	5.3 	5 • 5 	12.3 	12.0 	2-7 	53 	50 
1.45 	" 	. 	790 	60 	57 	130 	3-6 	4-8 	5.0 	_11.6 	11-2 	3.3 	41 	39 
2.15 	" 	. 	800 	60 	58 	138 	3.4 	5.3 	5.5 	12-0 	11-7 	3.6 	45 	44 
2.45 	" 	. 	780 	60 	57 	142 	3-4 	5-3 	5 • 5 	12.0 	11 • 6 	2.8 	47 	45 
3.15" 	. 	780 	59 	57 	142 	3 • 4 	5 • 2 	5 • 4 	11.8 	11-4 	2-7 	38 	36 
4.15 	" 	. 	780 	60 	56 	129 	3.3 	4.8 	5-0 	11.9 	11-5 	2.5 	25 	23 
5.15" 	. 	760 	58 	57 	135 	3-3 	5-0 	5-2 	11.0 	10 • 8 	2.2 	33 	31 	, 
6.45 	" 	. 	760 	58 	57 	144 	3.2 	4.8 	5-0 	12 • 8 	12 • 4 	2 • 0 	26 	25 
7.15 	" 	. 	740 	56 	57 	129 	3-4 	4.3 	4 • 5 	11.7 	11.6 	2 • 	33 	31 
7.45 	" 	. 	780 	61 	62 	139 	3.5 	4-3 	4.5 	12.7 	12.4 	2-3 	40 	37 
8.15 	" 	. 	800 	61 	62 	141 	3.4 	5.6 	5-2 	14-6 	14 • 0 	2 • 5 	52 	49 
8.45 	" 	. 	800 	65 	63 	141 	3-6 	5.3 	5-5 	14.9 	14.3 	2.4 	50 	48 



62 

PRODUCER TRIAL No. 21. 
Date-January 17-18,1909. Producer No. 4, at McGill University. 
Time of lighting up-3 a.m. Trial commenced 8.45  am.,  January 17; e-nded 8.45  am., 

 JanuarY 18. 
Duration of trial-24 hours. Kind of fuel-No. 15 -coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, Killam. 
Chemists-Nicolls, Campbell, Stansfield. 

SUMMARY OF OBSERVATIONS. 
FUEL. 

1. Total coal charged during trial 	lbs. 	1950 
2. Moisture in coal as charged 	  per cent. 	2.8 
3. Calorific value of coal as charged, per lb 	  B.T.U. , 11440 
4. " 	" 	of dry coal per lb 	  B.T.U. 11770 
5. Proximate analysis -of coal as charged (by weight): fixed carbon, 

49.2 -  volatile matter, 35-3; ash, 12.7; moisture, 2.8. 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon

'  57-5; volatile matter, 5.4 	Total per cent. 	62.9 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	38 

GAS. 
8. Total gas produced during trial (from meter rea.dings) 	 cub. ft. 76650 
9. Average temperature of gas leaving producer 	°F. 	780 

10. ic 	cc 	 ‘c 	at meter 	.F. 	59 
11. Average temperature of air in producer house 	°F. 	56 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 	125.2 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	125.0 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	116 •1 
14. Average baron-ietric pressure 	  lbs. sq in. 14.77 
15. " suction at producer 	 ins, of water 	1.53 
16. " suction at exhauster  	ins, of water 	11.1 
17. " pressure of gas at meter    .ins. of water 	4-42 

STEAM, WATER, ETC. 
18. Total steam used in producer during  trial 	lbs. 	1920 
19. " water used in scrubber and gas washer 	lbs. 35510 
20. " tar extracted in scrubber and gas washer 	lbs. 	70 
21. Average power required to drive exhauster , 	H.P. 	2.5 
22. ci 	i‘ 	‘i 	 gas washer 	H.P. 	1.5 

ENGINE. 
23. Total revolutions during trial (from counter) 	315920 
24. Average explosions per minute 	 102 
25. Average effective load on brake 	lbs. 	181 
26. Effective radius of brake wheel 	ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 	68.2 

28.
, 	

Notes. 
Fire poked at: 9.25 am., 5.15 p.m.; 7.10, 12.00 p.m.; 3.15, 4.20, 5.15, 6.15 a.m. 
Refuse removed at:10.20 a.m.; 12.10, 1.45, 2.30, 3.30, 4.30, 5.50, 5.15, 7.10, 7.50, S.10, 9.55, 10.50 p.m. 

12.00, 1.15, 3.15, 5.45 a.m. 
Behaviour of coal: Good, free in fire. 
Average time between poking: 3 hours. 

 Clinker: None. 
., Tar: In fairly large quantity. 

State of engine valves at end of trial: Dirty. 
Valves last cleaned: Jan. 13, 1909. 

Ï9. 	ANALYSIS OF DRY  Cou. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.2% 	Carbon dioxide 	 11-0% 
Carbon 	  63.7%, 	Oxygen 	0.8% 
Nitrogen 	0-8% 	Carbon monoxide 	 11.9% 
Oxygen 	8.8% 	Hydrogen 	  11.0% 
Sulphur 	7.9% 	Methane 	2-8% 
Total carbon contained 	 Ethylene 	0.4% 

	

by dry coal charged 1207.0 lbs. 	Nitrogen 	62-1% 
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REMARKS. 

This coal only fair for producer work owing to the large quantity of dirt and tar. No 
trouble from clinker. 

SUMMARY OF RESULTS. 

TOTAL QTJANTITIES. 	 . 
31. Dry coal charged during trial 	lbs. 	1895 
32. Combustible charged during trial 	lbs. 	1646 
33. Average B.H.P. of engine during trial 	H.P. 	29.25 
34. " indicated H.P. of engine during trial 	H.P. 	39.8 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4-0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 29.25 
37.

f f 	
" 

it 	 ii 	 44 
corresponding to total gas produced 	H.P. 	29.25 

it 	44 38. " 	 and ' 
available for outside use, allowing for power used 	H.P. 25.25 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	81.25 
40. Dry coal charged per hour 	 lbs. 	79 •0 
41. Combustible charged per hour 	lbs. 	68-62 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	20.31 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	19.75 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	17.13 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	11.12 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	11.67 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3194 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer 

per hour 	  cub. ft. 	3196 
49. Gas (by meter) supplied to engine per hour while gas consumption 

	

was taken   cub. ft. 	3194 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3196 
51. Calorific value of coal charged per hour 	  B.T.U. 	930000 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 	371000 
53. Stenm used in producer per hour 	lbs. 	80 

ECONOIVIIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	39.4 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	40.4 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	46.6 
57. Gas  (dry 	

ii 	(i 	(‘ y at 60° and 14.7 lbs. per sq. ii  in.) used per I.H.P. per hr 	 cub. ft. 	80.3 
58. ' 	B.H.P. " 	.., 	 cub. ft. 	109 
59. Steam used in producer per lb. coal charged 	lbs. 	0-99 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	1822 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	464.0 
62. Efficiency of process of gas production and cleaning, based on coal 

	

charged   per cent. 	39.8 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	34.4 
64. Efficiency of producer plant allowing for power used for awdliaries 

and for steam used in producer 	  per cent. 	30.1 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	20.1 
66. Over all efficiency of producer and engine plant 	  per cent. 	8.03 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.11 	12650 
68. " 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 31703 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  2.78 	2-70 	2.35 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries 	  3.22 	3.13 	2.72 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 3.68 	3-58 	3-10 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 2 

Date—January 28 and 29,1909. 	 Trial Number-24. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial  	2950 inches. 

7 p.m., January 28 	2954 " 
. 	" end of trial 	 29 ' 52 	" 

Water meter reading at 9.00  am.,  January 28 	72,200 imperial gallons. 
« 	6.30  am., 	" 	29 	75,370 	" 

Difference, in 21.42' hours 	3,170 	" 
Brick in producer base 	900 lbs. 
Average level of fuel below top plate of producer 	18 inches. 

TIME. 
3.30 a.m , Jan. 28 
6.00  
6.00  
6.50  

	

7.00 	cc 

	

7.30 	 ic 

	

8.00 	c, 	cc 

	

8.00 	i 

	

8.20 	it 

	

8.30 	ii 

	

8.35 	Cf 	;4 	ef 

	

8. 35 	cc 	cc 	cc  

Fire started with 10 lbs. of shavings
' 
 30 lbs. of wood, 135 lbs. of coke.  

Down-draft with the fan exhaustingdirectly to the atmosphere. 
Charged 75 lbs. of coal. 

ci 	50 	it 
ii 	50 	Cl 

50  
" 75 	" 

Down-draft with blower. 
Charged 50 lbs. of coal. 
Started engine. 
Trial commenced. 
Trial finished. 

The engine valves were found in good condition at the end of the run. 
7 lbs. of tar removed from the wet scrubber. 
348 lbs. of wet refuse removed from the producer during the trial. 
156 lbs. of this when dried weighed 	100 lbs. 
1157 lbs. of wet refuse removed after the trial. 
-210 lbs. of this when dried weighed 	122 " 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME 

Inflam- Carbon (.1,. 	 Ethy- 	Carbon 	Meth- 	Hydro- 	Nitro- 

	

Time 	Dioxide "'"Ygen 	lene 	jecli; 	ane 	gen 	gen . 	nge 
percent. percent.percent.percent percent.peicent.pe .rcent.percent. 

9.05 aln..... 	10.3 	1-3 	0.4 	9.9 	3.7 	8-8 	65.6 	22.8 
10.00 	" 	.... 	9-4 	1 4 	0.0 	10.6 	3.7 	10.1 	65-7 	23.8 
11.00 	" 	.... 	12 4 	1.0 	0-2 	11 • 8 	2-5 	12-3 	60-1 	26-8 
12.00 noon.... 	12-5 	2.3 	0-2 	11-1 	2.5 	'9-8 	61.6 	23..6 
1.00 Pan__ 	10.5 	1-0 	0.5 	10-3 	4.3 	16-6 	.56.8 	31.7 
2.00 	" 	.... 	12.5 	1-0 	0-1 	12-8 	2.3 	12.2 	59.1 	27-4 
3.00 	" 	.... 	11.8 	1.1 	0 4 	12.3 	3.0. 	12.1 	59-0 	' 27-5 
4.00 	" 	.... 	11-6 	1-0 	0.4 	10.7 	3.2 - 	12-3 	60-8 	26 • 6 
5.00 	" 	.... 	12.4 	1-0 	0-3 	11-3 	2.1 	12.9 	60.0 	26-6 
7.05 	" 	.... 	12-0 	1-1 	0-1 	11-9 	1.7 	11.2 	62.0 	24-9 
8.35 	" 	.... 	12.6 	1.0 	0-0 	11-8 	2-1 	10-4 	62-1 	24-3 

10.05 	" 	.... 	12.2 	0.8 	0-2 	12.0 	*2-0 	12-0 	6.0.8 	26 • 2 
11.35 	" 	.... 	12.4 	0-8 	0-1 	11-3 	2.1 	11-9 	61.4 	25 • 4 
1.05 a.m..... 	11.0 	, 0-8 	0.2 	12-0 	2.6 	12.2 	61-2 	. 27.0 
2.35 	" 	.... 	13.0 	0.9 	0.2 	11.5 	1-7 	11.9' 	60-8 	25.3 

. 4.05 	" 	.... 	11-7 	0.3 	0.3 	13.0 	2-0 	12-6 	59.6 	27.9 
5.35 	" 	.... 	12.5 	0-9 	0.2 	12-5 	1 .7 	13-7 	58.5 	28.1 
7.05 	" 	.... 	11-2 	0.9 	0-3 	10-3 	3.1 	13-7 	60-5 	27.4 
7.50 	" 	.:.. 	12 • 3 	0-7 	0-1 	7.5 	1-8 	6-4 	71-2 	15 • 8 
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OBSERVATIONS OF GAS METER AND BILE'. 

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

Main 	 Loads on 	Net 	Remo.- 

gas 	Cubic 	 tight and 	load 	
lutions 

	

Time. 	meter 	feet 	RŒnarks. 	slack sides 	 counter 

readings. 	in 	 of brake. 	brake. 	reading 

	 interval,   on side 

cub.ft 	 lbs. 	lbs. 	lbs. 	shaft. 

8.35  am. 	 .. 	 1802880  	N.B.O. 	275 	100 	175 	60470 
9.05 	" 	.. 	1804710 	1830 	-" 	 275 	100 	175 
9.35 	" 	.. 	1806660 	1950 	ee 	275 	100 	175 	67010 

10.05 	" 	.. 	1808665 	2005 	ce 	275 	100 	-175 
10.35 	", 	.. 	1810670 	2005 	cc 	275 	100 	175 
11.05 	" 	.. 	1812575 	1905 	ce 	275 	100 	175 
11.35 	." 	.. 	1814555 	1980 	ec 	275 	100 	175 	80310 
12.05 pan... 	1816460 	1905 	cc 	275 	100 	175 
12.35 	" 	. 	1818375 	1915 	cc 	250 	85 	165 
1.05 	" 	.. 	1820425 	2050 	ec 	250 	85 	165 
1.35 	" 	.. 	1822420 	1995 	cc 	250 	90 	160 
2.05 	" 	.. 	1824165 	1745 	€€ 	 250 	90 	160 
2.35 	" 	.. 	1825975 	1810 	lf 	250 	85 	*165 
3.05 	" 	.. 	1827860 	1885 	cc 	250 	85 	165 

1829725 	1865 	cc 	250 	85 	165 
4.05 	" 	.. 	1831580 	1855 	ee 	250 	85 	165 
4.35 	" 	.. 	1833450 	1870 	ec 	250 	85 	165 
5.05 	" 	.. 	1835150 	1700 	cc 	250 	85 	165 	,  
5.35 	" 	.. 	1837030 	1880 	ec 	250 	85 	165 	20270 
6.05 	" 	.. 	1838725 	1695 	fi 	250 	85 	165 
6.35 	" 	.. 	1840390 	1665 	cc 	250 	85 	165 

ec 7.05 	" 	.. 	1842125 	1735 	 250 	85 	165 
ce 1843985 	1860 	 250 	85 	165 

8.05 	" 	.. 	1845700 	1715 	ee 	250 	85 	165 
cc 8.35 	" 	.. 	1847600 	1900 	 250 	85 	165 
cc 9.05 	" 	.. 	1849475 	1875 	 250 	85 	165 

.9 	 ce .35 	" 	.. 	1851390 	1915 	 250 	85 	165 
cc 10.05 	" 	.. 	1853160 	1770 	 250 	85 	165 
ee 10.35 	" 	.. 	1855060 	1900 	 250 	85 	165 	53590 

11.05 	" 	.. 	1856840 	1780 	ec 	250 	85 	165 
11.35 	" 	.. 	1858680 	1840 	ee 	250 	85 	165 
12.05 am. 	1860620 	1940 	cc 	250 	85 	165 

ee 12.35 	" 	.. 	1862535 	1915 	 250 	85 	165 
1.05 	" 	.. 	1864280 	1745 	ec 	250 	85 	165 
1.35 	" 	.. 	1866050 	1770 	ce 	250 	85 	165 	73730 
2.05 	" 	.. 	1868075 	2025 	ce 	250 	85 	165 
2.35 	" 	.. 	1869920 	1845 	cc 	250 	85 	165 
3.05 	" 	.. 	1871840 	1920 	ec 	250 	85 	165 
3.35 	" 	.. 	1873880 	2040 	ce 	250 	85 	165 
4.05 	" 	.. 	1875900 	2020 	cc 	250 	85 	165 
4.35 	" 	.. 	1877760 	1860 	cc 	250 	85 	165 
5.05 	" 	.. 	1879500 	1740 	ec 	250 	85 	165 
5.35 	" 	.. 	1881370 	1870 	ce 	250 	85 	165 
6.05 	" 	.. 	1883170 	1800. 	cc 	250 	85 	165 
6.35 	" 	.. 	1885005 	1835 	te 	250 	85 	165 
7.05 	" 	1886920 	1915 	cc 	250 	' 	85 	165 
7.35 	" 	.. 	1888830 	1910 	ce 	250 	85 	165 
8.05 	" 	.. 	1880730 	1900 	ce 	250 	85 	165 
8.35 	" 	.. 	1892565 	1835 	cc 	250 	- 	85 	165 	19107 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

4 	if 	. Water Temp. "E 	' 	t Ô 	 '71 
Deg. Cent. 	d.t. 	p...,9 	 .-d 	d 

(') 	' 	" cA   . 73, raj 	, 	ime 	o 	o (10 

	

, Tune 	 T El F,7-■ 	 tr) 
E l 8 	d  ,,, 	Inlet lOutlet d g 	d 

	 0 -0 	_EE>, 	Pra.,  
..- 

'IDS. 	lbs. 

	

9.05a.m... 	57 	*- 	7 • 79 	13.81 	1600 	114-2 	9.10a.m. 	50 	50 	9.05 

	

9.25 	" 	.•57 	* 	5-55 	10.22 	1930 	107.0 	9.30 	" 	25 	75 	 

	

.0.05 	" 	.. 	57 	4 	5-15 	12.24 	1780 	100-0 	9.55 	" 	50. 	125 	 

	

.0.35 	" 	.. 	57 	-A 	4.84 	11.32 	1620 	100-0 	 

	

1.05 	" 	.. 	57 	A- 	4-80 	11.60 1625 	105.0 10.55 	" 	50 	175 	 

	

1.35 	" 	.. 	57 	-A 	4 • 94 	11.53 	1630 	102.1 	 

	

.2,05 pan. . 	58 	-A 	5.14 	11.81 1600 	101.3 12 05 pan. 	25 	200 	 

	

.2.35 	" 	.. 	58 	* 	5 • 34 	12.03 	1780 	94 • 2 	 

	

1.05 	" 	.. 	58 	* 	5-41 	14-00 	1600 	109 • 0 	1.00 	" 	50 	250 	1.00 

	

1.35 	" 	.. 	58 	* 	5.72 	14.62 	1600 	112.6 	 

	

2.05 	" 	.. 	58 	A 	5.41 	14.35 1760 	106-8 	2.55 	" 	50 	300 	 

	

.2.35 	" 	.. 	58 	* 	5.13 	13.23 	1600 	102-7 	 

	

3.05 	" 	.. 	59 	4 	5-12 	13.51 	1610 	107.0 	 

	

3.35 	" 	.. 	60 	' 	.1 	5-06 	12-88 	1610 	99.5 	- 

	

4.05 	" 	.. 	60 	* 	5.21 	13-17 	1620 	102.3 	4.00 	" 	50 	350 	4.00 

	

4.35 	" 	.. 	60 	• 	5.29 	12-47 	1775 	101.0 	- 

	

5.05 » 	.. 	60 	A 	5.24 	11-09 1795 	99-6 	 

	

5.35 	" 	.. 	60 	I 	5.20 	13.28 	1650 	104.6 	5.20 	" 	50 	400 	5.20 

	

6.05 	" 	.. 	59 	6,15 	13.57 	1290 	105- 9 	 

	

6.35 	cc. .. 	 59 	A 	6.29 	13-13 	1600 	104.0 	6.20 	" 	50 	450 	 

	

7.05 	" 	.. 	62 	A 	6-50 	12.42 	1600 	90.0 	• 

	

7.35 	" 	. 	62 	4 	6.65 	14.36 1710 	104-4 	7.20 	" 	50 	500 	 

	

8.05 	" 	.. 	62 	- 	6.60 	13-61 	1740 	96.5 	 

	

8.35 	" 	.. 	62 	A 	6-57 	13.09 • 1730 	. 	89-2 	8.55 	" 	100 	600 	 

	

9.05 	" 	.. 	62 	6.83 	14.18 	1760 	115.1 	 

	

9.35 	" 	.. 	63 	4 	7.00 	14.00 	1730 	95-8 	 

	

10.05 	" 	.. 	63 	6.94 	13-33 	1790 	93.3 10.20 	" 	50 	650 	10.45 

	

[0.35 	" 	.. 	63 I,., 	6.93 	13.54 	1600 	100.4 	 

	

[1.05 	" 	.. 	63 	A 	6-92 	14.17 	1600 	110.1 11.20 	" 	50 	700 	 

	

[1.35 	" 	.. 	64 	7-17 	13.75 	1780 	92.611.55 	" 	50 	750 	 

	

12.05aan... 	64 	?,1 	7.52 	15-43 	1760 	110. 9 	 

	

[2.35 	" 	.. 	64 	1 	7.77 	14.86 	1765 	99- 9 	 

	

1.05 	" 	.. 	64
2 	

7.71 	14.13 	1775 	90-2 	1 05a• 
	• 
m 	50 	800 	 

	

1.35 	" 	.. 	65 	7.90 	14 • 61 	1800 	95-6 	' 	 • 	1.40 

	

2.05 	" 	.. 	65 	7-48 	13-78 	1900 	95-0 	2.10 	" 	50 	850 	 

	

2.35 	" 	.. 	64. 	7-41 	] 3.27 	1650 	91.8 	 

	

3.05 	" 	.. 	64 	.?.1 	7.34 	13.01 	1690 	91.1 	 

	

3.35 	" 	•. 	64 	-A 	7-75 	13-27 1730 	90-5 	 

	

4.05 	" 	.. 	65 	A 	7-74 	13.29 1720 	90-0 	4.00 	" 	50 	900 	 

	

4.35 	" 	.: 	65 	1 	7.87 	13-41 	1600 	105.4 	 

	

5.05 	" 	.. 	65 	1 	8-02 	12.99 	1600 	94 • 5 	5.05 	" 	50 	950 	5.00' 

	

5.35 	" 	.. 	65 	1 	7.97 	13.21 	1600 	99.6 	 

	

6.05 	" 	.. 	65 	• 	7-98 	12.58 	1615 	88-3 	6.05 	" 	50 	1000 	 

	

6.35 	" 	.. 	65 	I 	7-98 	12.78 	1660 	94-7 	  

	

7.05 	" 	.. 	66 	3 	8-03 	11.87 	1800 	82-2 	7.05 	" 	75 	1075 	7.05 

	

7.35 	" 	.. 	66 	1 	8.13 	11.92 	1830 	82-3 	7.35 	" 	50 	1125 	7.35 
	' 	8.05 	" 	50 	1175 	8.05 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PlŒssum. 	SUCTION. 	STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	Psmssum. 

°F. 
Meter. 	Fedaumter. 	 lbs. per sq. in. 

■ 	 

	

Time. 	 -8 ;.; 	 ■... 
o cu 	 0 

■.. 	 CD -'' 	 ,..1 co 	7. 

	

S . 
	 0 

	

Q  -..= 	-..> c-■ 	' 	 e>  '-e 	 d 	52 ..> 	.> 	› 	. _.. 	... 

	

efl) 	ea e 	0 	• 	c.) 	4 	,...- , 	, o 	• 
-.«>„, 	.61 be 	Z›. 	-cii 	.7.›' 	o 	COr0 rn 	o 

	
n 	"d  'Z'  

- 	o - 	o 	e e 	o 	-' 	e 	-cd - ■ 	9 e 	--. 	e  

	

P.40 	CD 	P-7-1 - 	0 	41  

8.35aJn.. 	720 	61 	55 	150 	3.8 	6 • 7 	6-9 	8-9 	8.2 	2.3 	71 	68 
9.05 	" 	. 	780 	61 	57 	185 	3.7 	6-8 	7.0 	9-2 	8.6 	1 • 6 	65 	62 
9.35" 	. 	800 	62 	58 	149 	3-8 	7.1 	7.3 	9.8 	8.9 	1-7 	70 	66 

10.05" 	. 	820 	62 	59 	137 	3 • 8 	7.1 	7.3 	10.3 	9.4 	1.8 	71 	68 
10.35 	" 	. 	810 	58 	59 	131 	3.5 	6.4 	6.6 	9.1 	8 • 2 	1.3 	72 	68 
11.05 	" 	. 	860 	63 	58 	131 	3.7 	6.9 	7.1 	10.4 	9.5 	1 • 5 	63 	58 
11.35 	" 	. 	860 	63 	60 	130 	3 • 8 	7.0 	7.2 	10 • 2 	9.3 	1.5 	68 	63 
12.05p.m. 	860 	63 	61 	132 	3-6 	6.6 	6-8 	9.2 	8.3 	1.4 	59 	53 
12.35 	' 	. 	870 	63 	60 	135 	3.8 	7.3 	7.5 	10.8 	9.3 	1.5 	67 	62 
1.05 	" 	. 	900 	63 	62 	128 	3 • 7 	7-1 	7-3 	10.6 	9-3 	1-9 	60 	48 
1.35 	" 	. 	910 	64 	62 	131 	3.6 	6.5 	6.7 	9.6 	8 • 2 	1.6 	58 	46 
2.05 	" 	. 	860 	64 	63 	134 	3.6 	6-6 	6-8 	9.0 	7.8 	1.1 	68 	63 
2.35" 	. 	870 	64 	61 	139 	3.6 	6:6 	6-8 	9.1 	7 • 8 	1.3 	73 	68 
3.05" 	. 	890 	64 	60 	136 	3.9 	7.1 	7-3 	10 • 2 	8.8 	1.4 	64 	59 
3.35 	" 	. 	880 	64 	60 	135 	3.6 	6.3 	6-5 	8.6 	7 • 3 	1.1 	73 	68 
4.05" 	. 	900 	63 	60 	131 	3.7 	6.9 	7.1 	9.4 	8.0 	1.0 	65 	60 
4.35 	" 	. 	890 	62 	60 	138 	3-9 	6.9 	7.1 	9-4 	8.2 	1-0 	62 	57 
5.05 	" 	. 	850 	62 	60 	138 	3.5 	6.5 	6 • 7 	9-0 	7.4 	1.0 	65 	60 
5.35 	" 	. 	870 	62 	58 	138 	3.7 	6-5 	6-7 	9.5 	7-2 	1.0 	64 	59 
6.05 	" 	. 	840 	63 	62 	142 	3.6 	6 • 2 	6.5 	8 • 7 	7.4 	1.0 	49 	45 
6.35 	" 	. 	830 	64 	63 	140 	3.6 	6.0 	6.2 	8.5 	6.8 	1-0 	41 	37 
7.05 	" 	. 	830 	64 	63 	136 	3.6 	6.5 	6 • 7 	9-8 	8-1 	1-0 	38 	34 
7.35" 	. 	850 	64 	64 	137 	3.6 	6-4 	6.6 	8 • 6 	7.3 	0 • 8 	39 	34 
8.05 	" 	. 	850 	64 	64 	135 	3 • 7 	6-7 	6.9 	9 • 3 	8-1 	0.9 	47 	42 
8.35 	" 	. 	870 	65 	64 	133 	3 • 8 	6.0 	6-2 	9.8 	8.3 	0 • 8 	44 	40 
9.05 	" 	. 	890 	65 	65 	138 	3.8 	6.8 	7-0 	9.9 	8.6 	0.8 	42 	39 
9.35 	" 	. 	890 	65 	64 	135 	3.7 	7.4 	7.6 	8.8 	7.8 	0.9 	67 	63 

10.05 	" 	. 	880 	66 	65 	133 	3 • 8 	6 • 9 	7.1 	9.8 	8.7 	0.8 	65 	60 
10.35 	" 	. 	890 	66 	65 	132 	3.7 	6.5 	6.7 	8.9 	8.0 	0-8 	53 	49 
11.05 	" 	.> 880 	66 	65 	133 	3.6 	6.6 	6.8 	9.2 	8.1 	0.9 	59 	55 
11.35" 	. 	880 	66 	65 	134 	3.7 	6.5 	6 • 7 	9-0 	8.0 	0-9 	65 	60 
12.05a.m. 	890 	66 	65 	133 	3.7 	6-9 	7.1 	9.4 	8.2 	1-0 	70 	65 
12.35 	" 	. 	880 	66 	66 	137 	3.8 	6.9 	7 • 1 	9-5 	8.2 	0-9 	52 	47 
1.05" 	. 	850 	66 	66 	137 	3.5 	5-9 	6 4 	8.0 	6.7 	0-8 	74 	69 
1.35 	" 	. 	860. 67 	67 	137 	3.7 	6.7 	6-9 	9 • 3 	7-9 	0-9 	64 	60 
2.05 	" 	. 	880 	67 	67 	137 	3.9 	7.5 	7-7 	10.7 	9-2 	0.9 	61 	56 
2.35 	" 	. 	860 	67 	67 	138 	3.6 	6.5 	6.7 	8.9 	7-5 	0.8 	80 	75 
3.05 	" 	. 	880 	66 	65 	134 	3.8 	7.2 	7-8 	10.1 	8-6 	0-9 	61 	56 
3.35 	" 	. 	880 	66 	66 	138 	3.9 	6 • 7 	6.9 	10.2 	8-6 	0.8 	48 	45 
4.05 	" 	. 	870 	66 	66 	140 	3.9 	6.6 	6.8 	10.0 	8.7 	0.8 	54 	50 
4.35" 	. 	870 	66 	66 	135 	3 • 7 	6.5 	6.7 	9.0 	8.6 	0.8 	80 	77 
5.05 	" 	. 	880 	66 	66 	132 	3.9 	6-6 	6.4 	9.9 	8.4 	0.9 	76 	72 
6.35 	" 	. 	870 	68 	67 	136 	3.7 	6.6 	6.8 	8.3 	6.7 	0.8 	73 	70 
6.05 	" 	. 	900 	68 	67 	136 	3.6 	6.5 	6.7 	9 • 9 	8.4 	0-8 	70 	65 
6.35 	" 	. 	920 	68 	67 	133 	3.8 	6.9 	7-1 	9.5 	7.7 	0.8 	60 	55 
7.05 	" 	. 	920 	68 	67 	128 	3.6 	6.8 	7-0 	9.8 	8.2 	0-9 	60 	55 
7.35 	" 	. 	1000 	68 	66 	128 	3.9 	7.3 	7.5 	10.8 	9.5 	1.2 	60 	56 
8.05 	" 	. 	1020 	67 	65 	120 	3-7 	6.8 	7.0 	9.3 	8-0 	1.1 	64 	60 
8.35 	" 	. 	1040 	67 	65 	130 	3.9 	6-8 	7-0 	9.8 	8.7 	1.3 	55 	50 
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PRODUCER TRIAL No. 24.  
, 

Date-January 28-29,1909. Producer No. 4, at McGill University. 
Time of lighting up-3.30  am. Trial commenced 8.35 a.m., January 28; ended 

8.35  am.,  January 29. 
. Duration of trial-24 hours. Kind of fuel-No. 2 coal. 	 . , 	Observers and staff during trial-Killam, Cameron, 'Gardner. 

Computers-MIlam, Cameron. 
Chemists-Sta,nsfield e  Nicolls 1  Campbell. 

, 

SUMMARY OF OBSERVATIONS. 
F1TEL. 

1. Total coal charged during trial 	lbs. 	1175 
2. Moisture in coal as charged 	  per cent. 	1.9 
3. Calorific value of coal as charged, per lb 	  B.T.U. 12920 
4. cc 	cc 	of dry coal per lb 	  B.T.U. 	13180 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 	- 

56 •3; volatile matter, 30-9; ash, .10.9; moisture, 1.9 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon

'  37-8; volatile matter, 4-3 	Total per cent. 	42.1 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	42 

• 
GAS. 

8. Total gas produced during trial (from meter readings) 	 cub. ft. 89685 
9. Average temperature of gas leaving producer 	°F. 	875 

10. cc 	cc 	 cc 	at meter 	°F. 	65 
11. Average temperature of air in producer house 	°F. 	63 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 	99.3 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(gas dry at 60° and 14.7 lbs. per sq. in.).     B.T.U. 	102.7 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

_ 	 dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	98-6 
14. Average barometric pressure 	  lbs. sq in. 14-45 
15. " suction at producer 	  , 	 .. ins. of water. 	1.1 
16. " suction at exhauster  	ins, of water, 	9.5 

• 17. cc 	pressure of gas at meter    . ins. of water 	5.15 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2590 
19. " water used in scrubber and gas washer 	lbs. 41160 
20. " tar extracted in scrubber and gas washer 	lbs. 	7-0 
21. Average power required to drive exhauster 	H.P. 	9.5 

29. 	cc 	cc 	cc 	gas washer 	H.P. 	1.5 • , - 
ENGINE. 

23. Total revolutions during trial (from counter) 	317274 
24. Average explosions per minute 	 ., 	102.4 
25. Average effective load on brake 	lbs. 	166.5• 
26. Effective radius of brake wheel 	 ft. 3-836 
27. Average mean effective pressûre from indicator diagrams 	lbs. sq. in. 	69.6 

28. Notes. 
Fire poked at: 9.05 a.m.; 1.00, 4.00, 5.20, 10.15 p.m.; 1.40, 5.00, 7.05, 7.35, 80.5 a.m. 
Refuse removed at: 4.05, 8.55, 11.35 p.m.; 1.40  am.  
Behaviour of coal: Easily worked in producer, very little poking required. 
Average time between poking: 3 hrs. 24 mins. 
Clinker: No trouble. 
Tar: No trouble. 
State of engine valves at end of trial: Good condition. 
Valves last cleaned: Jan. 20., 1909. 

29. , ANALYSIS or DRY COAT,. 	 30. ANALYSIS or GAS BY VOLUME. 

Hydrogen 	 4.5% 	Carbon dioxide 	 11-8% 
Carbon 	  74.2% 	- Oxygen 	1-1% 
Nitrogen 	2-1% 	Carbon monoxide 	 11.2% 
Oxygen 	7-9% 	Hydrogen 	  12.1% 
Sulphur 	0.9% 	Methane 	2-6% 
Total carbon contained 	 Ethylene 	0.2% 

	

by dry cog charged 855.0 lbs. 	Nitrogen 	  - 61.0% 
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REMARKS. 

This coal seems very easily worked in producer giving no trouble as to clinker or 
tar and requiring very little poking. Gas was uniform but of low calorific value. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1152 
32. Combustible charged during trial 	lbs. 	1024 
33. Average B.H.P. of engine during trial 	- 	 H.P. 26.77 
34. " indicated H.P. of engine during trial 	H.P. 36-11 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 26.77 
37. " 	" corresponding to total gas produced 	H. P. 26.77 

cc 	if 38. " 	 cc 	" 	and 
available for outside use, allowing for power used 	H.P. 22.77 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	49.0 
40. Dry coal charged per hour 	 lbs. 	48 •1 
41. Combustible charged per hour 	lbs. 	42.7 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	12.2 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	12.0 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	10 •7 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	7.32 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	13 •9 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3735 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3605 
49. Gas (by meter) supplied to engine per hour while gas consumption 

. 	was taken 	 . 	  cub. ft. 	3735 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3605 
51. Calorific value of coal charged per hour 	  B.T.U. 633000 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 337000 
53. Stea.m used in producer per hour 	lbs. _ 108 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. f t. 	73. 7  
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	750 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	84.5 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per lu 	 cub. ft. 	99.8 
58. cc 	cc 	cc 	cc 	" 	B.H.P. "   cub. ft. 	134-8 
59. Steam used in producer per lb. coal charged 	lbs. 	2-20 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	35.0 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	459 •0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	53.3 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	45.3 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	35•2 
65. Thermal efficiency of engine, based on B.H  P 	. 	 per cent. 	20-2 
66. Mechanical efficiency of engine, 	  per cent. 	72•8 
67. Over all efficiency of producer and engine plant 	  per cent. 	10.7 
68. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 12600 
69. " 	cc 	coal charged into producer per B.H.P. per hr 	 B.T.U. 23650 

Coal as Dry Com- . 
charged. coal. bustible. 

70. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  1-83 	1-80 	1.60 

71. Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by 
auxiliaries 	  2.15 	2-11 	1.88 

72. Pounds per hour charged into -producer per B.H.P., allow-
ing for power and also for steam used by producer 	 2-77 , 2-72 	2 •42 



54 lbs. 
1 lb. 

214 lbs. 

• 	134 
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TRIAL OF No. 4 PROMICER WITH COAL No. 8 

Date—February 15 and 16,1909. 	 Trial Number-26. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning, of trial 	29 92 inches. 

11.35 p.m., Feb. 15 	2997 	" 
end of trial 	2984 	" 

Water meter reading at12 a.m., Feb. 15 	79,585 imperial gallons. 
11 a.m., " 16 	82,730 	" 

Difference, in 23 hours 	3,145 " 
Brick in producer base 	900 lbs. 
Average level of fuel below top plate of the produck 	17 inches. 

TIME. 	 . 
7.30 a.m., Feb. 15 Started fire with 10 lbs. of shavings, 30 lbs. of wood, 135 lbs. of coke. 
8.15 " 	" " Down-draft withlan exhausting directly to the atmosphere. 
8.30 " 	" " Charged 50 lbs. of coal. ' 
9.00 	" 	" " 	" 	75 	rr 
9.45 	" 	. Cr Cr 	" 	75 	u 

10.30 	" 	" 	100 	rr 

11.15 " 	" " Down-draft with blower. 
11.25 " 	" " Chasged 50 lbs. of coal. 
11.35 " . " " Started engine. 
11.35 " 	" " Started trial. 	 , 
10.00 p.m., " " Steam blown into gas-washer. 
1.45 	" 	" 	" 	ri 	 cr 

3.40 a.m. 	" 16 
- te ' er rr }Engine running light on gas-holder while pipes were being cleaned. 3.55 

- 7.4(n u 	u 	cc u 	u 	CC 	CC 	' 	rc 
7.55f 
11.35 " 	" " Trial finished. 

The engine valves were examined at the end of the run and found to be clean, and were not cleaned. 
Tar removed from the wet scrubber 	  
Tar removed from the gas washer 	  
1139 lbs. of wet refuse removed froni the producer during the trial; 
A sample of 343 lbs. of this when dried weighed 	  
900 lbs. of wet refuse removed after the trial . 
A sample of 215 lbs. of this weighed 	  



Date-February 15 and 16,1909. Trial Number-26. 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

	

Carbon i-,xygen 	Ethy- 		Carbon 	Meth- 	Hydro- 	Nitro- 	Inflam- 

	

Time 	Dioxide ‘-' 	lene 	-o3Ue 	nue 	gen 	gen 	nee  
percent percent percent percent percent. 'percent percent percent 

11.30 am 	..... 	8-5 	0-8 	0.5 	6.0 	5 • 4 	11.1 	67.7 	23.0 
1.00 p.m... . . 	9.3 	0.8 	0.4 	12.6 	3 • 9 	16-4 	56.6 	33 • 3 
2.00 	" 	.... 	10.5 	0.7 	0-1 	9.7 	3-1 	10-8 	65.1 	33-7 
3.05 	" 	.... 	8.8 	0.8 	0.6 	9.3 	5 • 3 - 	17.2 	58-0 	32-4 
4.00 	" 	.... 	11.7 	0.8 	0-1 	9.1 	3.1 	12.9 	62-3 	25-2 
5.00 	" 	.... 	10.7 	0-7 	0.0 	11.3 	3-2 	8.1 	66.0 	22 • 6 
6.00 	" 	.... 	9.6 	1 , 0 	0.0 	9.2 	3.0 	11.4 	.65 • 8 	23.6 
7.05 	" 	.... 	10.9 	0.7 	0.3 	9.3 	3-0 	13-8 	62-0 	26 • 4 
8.05 	" 	.... 	8.0 	0.6 	0 • 1 	13.3 	3.3 	13.7 	61.0 	30 • 4 
9.05 	" 	.... 	9.2 	0-5 	0.2 	11-6 	3 • 7 	16.5 	58.3 	32.0 

10.05 	" 	.... 	15.1 	0.7 	0.0 	10.3 	2.3 	12-8 	58-8 	25-4 
11.05 	" 	..... 	12.6 	0.5 	0-1 	11.8 	1-7 	10.6 	62.7 	24-2 
12.05 	" 	.... 	13.5 	0.6 	0-0 	11.4 	1.6 	12-6 	60-3 	25-6 
1.05 a.m..... 	11.6 	0.5 	0.2 	11-5 	1.6 	12-7 	61 • 9 	26.0 
2.05 	" 	.... 	11.3 	0.7 	0.0 	10.1 	2-2 	12-0 	63.7 	24-3 
3.05 	" 	.... 	11.3 	0.7 	0-2 	8.1 	3-8 	8.2 	67.7 	20.3 
4.05 	" 	.... 	10.5 	0.7 	0.3 	8.2 	3 • 8 	11-5 	65.0 	23.8 
5.05 	" 	.... 	11.3 	0.5 	0.2 	10.3 	3.0 	9-0 	65.7 	22.5 
6.05 	" 	.... 	11 • 6 	0.6 	0.1 	7-9 	2-6 	8.1 	69-1 	18.7 
7.05 	" 	.... 	11 • 1 	0.7 	0.0 	10.3 	3.2 	9-2 	65-5 	22.7 
8.05 	" 	.... 	9-7 	0.7 	0-2 	12-4 	1.9 	11-8 	63-3 	26.3 



Date-February 15 and 16,1909. Trial Number:--26. 
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OBSERVATIONS OF GAS METER AND B. H.  P.  

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

Main 	 Loads on 	Net 	Revo- 
gas 	- 	Cubic 	 tight and 	load 	butions 

	

Time. 	meter 	feet 	Remarks. 	slack sides 	on 	counter 
readings. 	in 	 of - brake. 	- 	brake. 	reading 
	 interval ,   	on side  

cub.ft. 	 lbs. 	U3S. 	lhq. 	
shaft. 

	

11.35 	a.m. 	.. 	1983600  	N.B.O.275 	95 	180 	74722 

	

12.05 	p.m... 	1985280 	1680 	. 
cc 	275 	95 	180 

	

1235 	" 	.. 	1987150 	1870 	cc 	275 	95 	.180 

	

1.05 	" 	.. 	1988950, 	1800 	cc 	275 	95 	180 
u 

	

1.35 	" 	.. 	1990860 	1910 	 275 	95 	180 

	

2.05 	" 	.. 	1992700 	1840 	cc 	250 	90 	160 	94500 

	

2.35 	" 	.. 	1994600 	1900 	cc 	250 	90 	160 	' 	 

	

3.05 	" 	.. 	1996200 	1600 	cc 	250 	90 	160 

	

3.35 	" 	.. 	1997900 	1700 	ic 	 250 	90 	- 160 

	

4.05 	" 	.. 	1999640 	1740 	cc 	250 	90 	160 

	

435 	" 	.. 	2001260 	« 	1620 	cc 	250 	90 	160 

	

5.05 	," 	.. 	2003000 	1740 	" 	250 	90 	160 

	

5.35 	" 	.. 	2004750 	1750 	cc 	250 	'90 	160 	..... . 	. 

	

6.05 	" 	-.. 	2006500 	1750 	f r 	 250 	82 	168 

	

6.35 	" 	 250 	82 	168 

	

7.05 	" 	.. 	2010050 	3550 	B.O. 	250 	82 	168 

	

7.35 	" 	.. 	2011400 	' 1350 	N.B.O. 	250 	82 	- 168 

	

8.05 	" 	. . 	2013400 	2000 	u 	250 	82 	168 	..... 	 

	

8.35 	" 	.. 	2015050 	1650 	u 	250 	82 	168 

	

9.05 	" 	.. 	2016780 	1730 	cc 	250 	82 	168 	37600 

	

9.35 	" 	.. 	2018550 	1770 	u 	250 	82 	168 

	

10.05 	" 	.. 	2020350 	1800 	u 	250 	82 	168 

	

10.35 	" 	.. 	2022300 	1950 	cc 	250 	82 	168 

	

11.05 	" 	.. 	2024170 	1870 	cc 	250 	82 	168 

	

11.35 	" 	.. 	2026180 	2010 	cc 	250 	82 - 	168 

	

12.05 	aam. 	.. 	2028075 	1895 	u 	250 	85 	165 	57439 

	

12.35 	" 	.. 	2030010 	1935 	cc 	950 	85 	165 

	

1.05 	" 	.. 	2031990 	1980 	cc 	250 	85 	165 

	

1_35 	" 	.. 	2033825 	1835 	cc 	250 • 	85 	165 

	

2.05 	" 	.. 	2035690 	1865 	" 	250 	85 	165 

	

2.35 	" 	.. 	2037730 	2040 	cc 	250 	85 	165 

	

3.05 	" 	.. 	2039730 	2000 	cc 	250 	85 	165 

	

3.35 	" 	.. 	2041625  	cc 	250 	85 	165 

	

4.05 	" 	.. 	2043085 	1460 	cc 	250 	85 	165 

	

4.35 	" 	.. 	2044060 	1575 	cc 	250 	85 	165 

	

5.05 	" 	.. 	2046455 	1795 	cc 	250 	85 	165 	89555 

	

5.35 	" 	.. 	2048370 	1915 	u 	250 	85 	165 

	

6.05 	" 	.. 	2049930 ' 	_ 	1560 	cc 	250 	85 	165 

	

6.35 	" 	.. 	2051820 	1890 	cc 	250 	85 	165 

	

7.05 	" 	.. 	2053750 	1930 	u 	250 	85 	• 	165 

	

7.35 	" 	.. 	2055500 	1750 	u 	250 	85 	165 

	

8.05 	" 	.. 	2056950 - 	1450 	cc 	250 	85 	165 	... ...... 

	

8.35 	" 	-. 	2058750 	1800 	“ 	250 	85 	165 

	

9.05 	" 	.. 	2060940 	2190 	cc 	250 	85 	165 

	

9.35 	" 	.. 	2062780 	1840 	cc 	250 	85 	165 

	

10.05 	" 	.. 	2063580 	1800 	u 	250 	85 	165 

	

10.35 	" 	.. 	2066000 	1420 	cc 	250 	85 	165 

	

11.05 	" 	.. 	2067720 	1720 	cc 	250 	85 	165 

	

11.35 	" 	.. 	2069230 	1510 	cc 	250 	S5 	165 	31625 



Date-February 15 and 16, 1909. Trial Number-26. 

Note: Boys Calorimeter used. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

4 	If 	Water Temp.  --.L' 
E 	e 	-Ikg. Cent.  

Time 	 o to 	 ,, ita t; 	...., 	Time 	ton) 	,._,  
Inlet Outlet :"È'â 13 	E4  "S 	71 â 	e 

	

. 	0 4 	0
É 

1 
CD 	C.) o 	 0 E 	PrIC.) 	 00 	E-.1 	"-1 a  

	

lbs. 	lbs. 
11.35 am. 	 
12.05 pan-. 	53 	1. 	3.79 	11-26 	1630 	96-5 12.00p.m. 	50 	50 	 
L2.35 	' 	.. 	53 	i-3.71 	10.48 	1740 	93-4 12.40 	' 	50 	100 	 
1.05 	r' .. 	54 	' 	1- 	3.67 	11.07 	1755 	103 • 0 	1.05 	" 	50 	150 	 
1.35 	" 	.. 	54 	3-77 	10-37 	1775 	92-8 
2.05 	". .. 	55 	-1 	3.87 	10.57 	1760 	93.4 	2.25 	" 	50 	200 	 
2.35 	" 	.. 	55 	1- 	3.86 	11.34 	1730 	102.5 	 
3.05 	" 	.. 	56 	-1 	3.99 	11.55 	1760 	105.4 	3.05 	" 	50 	250 	3.0,5P.In. 
3.35 	" 	.. 	56 	3.56 	10.43 	1870 	101.8 	3.40 	" 	100 	350 	3.40 	" 
4.05 	" 	.. 	57 	-1 	3-74 	10.07 	1830 	100-5 	 
4.35 	" 	.. 	57 	1 	3.77 	12.23 	1840 	123-4 	4.30 	" 	50 	400 	 
5.05 	" 	.. 	58 	1 	3.55 	10.45 	1830 	100-0    	5.25 	" 
5.35 	" 	.. 	59 	h 	3-85 	11-24 1600 	112.5 	5.25 	" 	50 	450 	 
6.05 	" 	.. 	58 	4 	3.75 	10-68 1840 	101-5 	6.15 	" 	50 	500 	6.15 	" 
6.35 	" 	.. 	59 	1- 	3 • 77 	10.36 	1776 	92-7 	7.05 	" 	75 	575 	 
7.05 	" -.. 	61 	fi 	4.48 	12-69 	1600 	124-9    	7.00 	" 
7.35 	" 	.. 	61 	h 	4.46 	11.36 	1600 	113-4 	 
8.05 	" 	.. 	61 	h 	4 • 32 	11.38 1600 	107.3 	8.05 	" 	50 	625 	8.05 	" 
8.35 	" 	.. 	61 	h 	4.20 	11.29 1640 	110-5 	 
9.05 	" 	.. 	61 	4 	4.77 	9.53 	1600 	109.6 	9.05 	" 	50 	675. 	 
9.35 	" 	.. 	61 	ii 	3.92 	9-02 1970 	106.8 	9.55 	" 	50 	725 	 

10.05 	" 	.. 	60 	1 	3.75 	9.90 1600 	117.0 	 
10.35 	" 	.. 	61 	1 	4-22 	9-49 	1610 	101.0 	 
11.05 	" 	.. 	61 	1 	4.23 	9.16 	1770 	103.8 11.25 	" 	50 	775 	 
11.35 	" 	.. 	61 	h. 	4-28 	9.11 	1970 	90-5 	 
12.05aan... 	62 	1 	4.72 	9.31 1660 	90.5 	 
12.35 	" 	.. 	62 	4 	4.44 	10-38 	1800 	87.5 	 
1.05 	" 	.. 	63 	h 	4.52 	11.03 1610 	99 • 5 	1.00a.m. 	50 	825 	 
1.35 	" 	.. 	63 	ei 	4.78 	10 46 1735 	88-7 	1.40 	" 	50 	.815 	 
2.05 	" 	.. 	63 	h 	4 • 60 	9-79 1875 	92-5 	 
2.35 	" 	.. 	62 	1 	4.28 	9.04 1615 	91.5 	.2.30 	" 	50 	925 	 

62 	1 	4-25 	9.25 1695 	100.8 	3.05 	" 	50 	975 	 
3.35 	" 	.. 	62 	fi 	4.13 	11-04 1725 	81-0 	3.55 	" 	50 	1025 	 
4.05 	" 	.. 	62 	4  . 	4.40 	13.31 	1600 	113.0 	4.05 	" 	25 	1050 	4.05 a.m. 
4.35 	" 	.. 	62 	4 	4.49 	10.66 	1675 	81.8 	 
5.05 	" 	.. 	61 	1 	4.43 	11-66 1680 	89 • 6 	5.00 	" 	50 	1100 	5.20 	" 
5.35 	" 	.. 	62 	h. 	4-81 	13-04 1740 	103.1 	 
6.05 	" 	.. 	63 	fi 	4.64 	12.11 	1730 	87.7 	6.05 	" 	50 	1150 	 
6.35 	" 	.. 	63 	fi 	4.81 	12.13 1740 	85.8 	6.40 	" 	50 	1200 	6.40 	" 
7.05 	" 	.. 	64 	Ili 	4.96 	12.42 1760 	89-2 	 
735"  
8.05 	" 	.. 	64 	4 	4 • 90 	12.39 1600 	95.0 	8.00 	" 	50 	1250 	7.50 	" 
8.35 	" 	.. 	64 	1 	5-10 	12-05 	1640 	90.2 	 
9.05 	" 	.. 	64 	1 	4-12 	11.47 	1850 	100-4 	9.00 	" 	50 	1300 	9.20 	" 
9.35 	" 

10.05 	" 	.. 	65 	4 	5.42 	14.60 1750 	119.0 	9.25 	" 	50 	1350 	 
10.35 	" 	.. 	65 	* 	5.25 	10-40 1840 	90.2 10.00 	" 	50 	1400 	10.00 	" 
11.05 	" 	.. 	65 	* 	5-05 	12-25 1620 	111-4 10.35 	" 	50 	1450 	10.35 	" 
11.35 	" 



Date----February 15 and 16, 1909. Trial Number-26. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

1 

1 
1 
1 

PRESSURE. 	 SUCTION. 	' STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins.. of Water. 	PP.ESSURE- 
°F. 

	

Meter. . 	Exhauster. 	 lbs. per sq. in.  
. 	 . 	. x.., 0 c.)-80 .53.g 

	

8 ._> 	.4.= 	• 	- 	0  e 	• 	 r3 	8 	• 	 ...; 	• 

	

. = 	- t. ) 	•i - 
	•• 	...,., 	'-i 
	,g, e., 4 	 0 

	

• z 0 	e tl
... 

	

sz• 	œ - 	0 	en tO 	7. D ". 	 . 	-1.> 	c..) 	co c.) 	0 	D 	a) 	4.> 

	

,O 	 .m.E 	- 	 -.Ei 	CO 4,, , 	cf).  
1.35 aan.. 	760 	55 	53 	58 	3.5 	5.4 	; 5.6 	7.0 	6:1 	1. 	.. 
2.05 	" 	. 	830 	58 	56 	119 	1 3.5 	6.0 	'6.2 	7.9 	6.7 	1-5 	39 	36 
2.35 p.rn. 	880 	57 	56 	140 	3.6 	6.4 	6.6 	9.0 	7.4 	20 	45 
1.05 	' 	. 	860 	57 	56 	141 	.3-6 	5.8 	6.0 	8-5 	6.0 	20 	44 
1.35" 	. 	850 	58 	57 	142 	3-5 	5-6 	5.8 	8-0 	6-2 	2-0 	46 	43 
2.05 	" 	. 	860 	58 	58 	140 	. 3.5 	5.5 	5.7 	8.0 	5.4 	1-6 	50 	47 
2.35" 	. 	860 	58 	58 	139 	. 3-5 	5.5 	5-7 	8-1 	5-5 	1.5 	59 	56 
3.05" 	. 	860 	59 	59 	143 	, 3.5 	6.8 	7.0 	8.3 	6.4 	17 	60 
3.35 	" 	. 	900 	60 	60 	144 	3.7 	' 	6.7 	: 6.9 	9-7 	7.2 	1-8 	73 	71 
4.05 	" 	. 	820 	60 	60 	145 	3 • 4 	5-0 	5-2 	6.9 	5.2 	1-5 	65 	62 
4.35" 	. 	840 	60 	60 	142 	3.5 	6.0 	6-2 	9.0 	7.0 	1.7 	68 	67 
5.05 	" 	. 	810 	61 	60 	144 	3-6 	5.5 	5-7 	8.4 	6-6 	2-2 	60 	67 
5.35 	" 	. 	840 	62 	62 	144 	3.6 	6.2 	6.4 	9.3 	7.0 	2.2 	70 	67 
6.05 	" 	. 	800 	62 	62 	145 	3-5 	5.3 	5-5 	7-0 	-5.3 	1.6 	6$ 	65 
6.35 	" 	. . 	. 
7.05 	" 	. 	810 	63 	65 	144 	3.4 	4.5 	4:7 	6:0 	4.7 	1-4 	66 	58 
7.35 	" 	: 	810 	64 	65 	141 	3.5 	5-5 	5.7 	8-6 	7.0 	1.7 	46 	49 
8.05 	" 	. 	860 	64 	64 	133 	4-0 	7-0 	7.2 	11-0 	9.2 	1-7 	35 	32 
8.35" 	. 	800 	63 	64 	130 	3-5 	5.4 	, 5-6 	8.0 	7-6 	1 • 8 	30 	27 
9.05 	" 	. 	860 	62 	62 	128 	4-0 	7.3 	7.5 	10.8 	9.5 	1.5 	55 	52 
9.35 	" 	. 	830 	62 	63 	130 	3.6 	5.8 	6-0 	8-3 	7-2 	1.6 	51 	48 
0.05 	" 	. 	910 	64 	60 	128 	3-6 	6.3 	6.5 	10.0 	8.9 	1.9 	30 	27 
0.35" 	. 	880 	63 	62 	128 	3.6 	6.4 	6.6 	9.5 	8-4 	1-5 	41 	39 
1.05" 	. 	870 	62 	62 	129 	3-7 	6.6 	6.8 	9.8 	8.4 	:1.7 	36 	34 
1.35" 	. 	900 	62 	62 	128 	3.7 	6.6 	6.8 	10-0 	9.0 	2-0 	76 	74 
2.05 a.m.. 	900 	61 	62 	129 	3.7 	6-6 	6-8 	10.0 	8.8 	1-8 	70 	65 
2.35" 	. 	910 	63 	66 	128 	3-7 	6.6 	6.8 	10-0 	8-7 	1.6 	60 	56 
1.05" 	. 	910 	62 	66 	126 	3-7 	6-6 	6-8 	9-9 	8.6 	1-6 	39 	35 
1.35 	" 	. 	900 	63 	66 	126 	3.6 	6 • 3 	6.8 	9 • 5 	8-3 	1.8 	54 	50 
2.05 	" 	. 	910 	63 	66 	127 	3.6 	6.3 	6.5 	10.0 	8-8 	2-0 	62 	59 
2.35 	" 	. 	920 	67 	63 	121 	3.7 	6.5 	6.7 	10.0 	8-9 	1.8 	64 	60 
3.05 	" 	. 	920 	64 	62 	129 	3-5 	6-4 	6-0 	9-5 	8.3 	1.5 	64 	60 
335" 	. 	930 	64 	64 	125 	3.9 	6.9 	7.1 	10 • 5 	9.8 	1-8 	67 	64 
4.05 	" 	. 	920 	63 	63 	100 	4-5 	7.2 	7-4 	8.7 	7-8 	2.4 	60 	56 
4.35 	" 	. 	860 	62 	63 	120 	3.8 	6-5 	6.7 	7.0 	6.2 	1.4 	67 	63 
5.05 	"' . 	900 	62 	60 	118 	3.7 	6.4 	6-6 	9.9 	8-8 	1.7 	58 	55 
5.35" 	. 	880 	63 	65 	130 	3-4 	6.1 	6.3 	7.2 	6.5 	1.5 	62 	59 
6.05 	" 	. 	890 	64 	65 	127 	3.8 	6.6 	6-8 	10-3 	8.9 	1-8 	49 	45 
6.35" 	. 	890 	65 	66 	128 	3.8 	6.6 	6.8 	10.8 	10.2 	1.9 	50 	46 
7.05 	" 	. 	870 	66 	68 	130 	3.6 	6-2 	6.4 	12.0 	10-8 	1-8 	52 	48 
7.35" 	. 	880 	66 	68 	122 	3.6 	6.2 	6.4 	12.0 	11-1 	1.9 	54 	50 
8.05" 	. 	850 	66 	67 	127 	3-6 	6-2 	6.4 	9-9 	9.0 	2-0 	58 	56 
8.35 	" 	. 	850 	66 	67 	128 	3.9 	6.3 	6.5 	10-0 	9.0 	2-0 	63 	60 
9.05" 	. 	800 	66 	65 	124 	4-1 	6.8 	7.0 	11.3 	9.3 	1-8 	50 	47 
9.35 	" 	. 	830 	66 	66 	127 	3-6 	6-2 	6.4 	7-3 	5-7 	1-4 	50 	47 
0.05" 	. 	850 	66 	67 	130 	3.6 	6.2 	6.4 	8-1 	7.0 	1-8 	51 	48 
0.35" 	. 	960 	66 	67 	134 	3.6 	6-1 	6.3 	10-3 	9-6 	2-0 	50 	47 
1.05" 	. 	860 	66 	67 	122 	3.6 	6.1 	6.3 	10.2 	9.6 	2.0 	52 	49 

	

 
820- 	66- -67 -  - 125 - 	3 , 6 - 	-6-1- 6-3 	s.1.-- 	7-0 - 	0.6 	60 	57 
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PRODUCER TRIAL No. 26. 
Date-February 15-16,1909. Producer No. 4, at McGill University. 
Time of lighting up-7.30 am. Trial commenced 11.35  am.,  February 15; ended 

11.35  am.,  February 16. 
Duration of trial-24 hours. Kind of fuel-No. 8 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Killam, Cameron, Ford. 
Chemists-Stansfield, Nicolls, Campbell. 

SUMMARY OF OBSERVATIONS. 

FUEL. 
1. Total coal charged during trial 	lbs. 	1450 
2. Moisture in coal as charged 	  per cent. 	1.9 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	13600 
4. cc 	cc 	of dry coal per lb 	B.T.U. 	13860 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

61.6; volatile matter, 27.5; ash, 9.0; moisture, 1.9 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

63.8; volatile matter, 2.7 	Total per cent. 	66.5 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	43 

GAS. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 85630 
9. Average temperature of gas leaving producer 	°F. 	827 

10.
cc 	f 4 	 cc 	at meter 	.T. 	63 

. 

11. Average temperature of air in producer house 	°F. 	63 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 	99 •8 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(gas dry at 60° and 14-7 lbs. per sq. in.)   B.T.U. 	101.3 
13b. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in. 	  B.T.U. 	91.9 
14. Average barometric pressure 	  lbs. sq hi. 14.66 

cc 15. suction at producer 	 ins,  of water 	1.5 
16. cc 	suction at exhauster  	ins. of water 	9.15 

cc 
-17. 	pressure of gas at meter    . ins. of water 	4.9 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial  . 	 lbs. 	2040 
19. " water used in scrubber and gas washer 	lbs. 38580 
20. " tar extracted in scrubber and gas washer 	lbs. 	55 
21. Average power required to drive exhauster 	H.P. 	2.5 

cc 	cc 22. cc 	 gas washer 	H.P. 	1.5 
- 

ENGINE. 
23. Total revolutions during trial (from counter) 	3138.06 
24. Average explosions per minute 	102.5 
25. Average effective load on brake 	lbs. 16606 
26. Effective radius of brake wheel 	ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 62.3 

28. Notes. 
Fire poked at: 3.05, 3.40, 5.25, 6.15, 7.00 p.m.;4.05, 5. 20, 6.40, 7.50, 9.20, 10.00, 10.35 am.  
Refuse removed at: 3.05, 3.40, 5.25, 6.15, 7.00, 7.35 p.m.; 4.05, 5.20, 6.10, 9.00, 9.20, 10.00, 10.35  am. 

 Behaviour of coal: Not very well adapted for producer work. 
Average time between poking: 2 hours. 
Clinker: No tendency to clinker. 
Tar: No trouble. 
State of engine valves at end of trial: Good condition, cleaning not needed. 
Valves last cleaned: Jan. 29, 1909. 

29. ANALYSIS OF DRY COAL. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.7% 	Carbon dioxide 	 10.8% 
Carbon 	  77.6% 	Oxygen 	0.7% 
Nitrogen 	1.6% 	Carbon monoxide 	 10.2% 
Oxygen  - 	 0-6% 	Hydrogen 	  11.9% 
Sulphur 	0.9% 	Methane 	3.1% 
Total carbon contained 	 Ethylene 	0.2% 

by dry coal charged 1103.0 lbs. 	Nitrogen 	63.1% 
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- REMARKS. 

No tendency to arch or clinker. Calorific value of gas 16w. Some trouble from dirt 
Collecting in pipes. Economic results not very good. 

SUMMARY OF RESULTS. 
• 

TOTAL QUA.NTITIES. 	 • 
31. Dry coal charged during trial 	lbs. 	1422 
32. Combustible charged during,trial 	lbs. 	1291 
33. Average B.H.P. of engine during trial 	H.P. 26.49 
34. " indicated H.P. of engine during trial 	H.P. 36.54 
35.. 	" H.P. taken by exhauster and gas washer 	H.P. 	4.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 26-49 . 
37. " 	" 	" corresponding to total gas produced 	H.P. 

Ct 38. '' 	ii 	it 	it 	 ii 	" . and 
available for outside use, allowing for power used 	H.P. 22.49 

HOURLY QUANTITIES. 
39. Coal charr,ed per hour 	 _ 	lbs. 	60-4 
40: Dry coal charged per hour 	 lbs. 	59-3 
41. Combustible charged per hour 	lbs. 	53.8 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. - 15.1 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	14 •8 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	13.5 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	9-12 , 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 10-42 _ 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. • 3568 
18. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	 , 	   cub. ft. 	3510 
49, Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3568 
50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3510 
51. Calorific value of coal charged per hour 

	

	 B.T.U. 822000 • 
52. " 	" gas produced per hour (lower value) 	  B.T. LT. 322500 
53. Steam used in producer per hour 	lbs. 	85.0 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 58.2 
55. Gas (dry at 60° and 14.7 lbs. per sq..in.) produced dry coal charged cub. ft. 59.2 
56. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 

bustible  charged 	  cub. ft. 65.2 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 96.1 
58.

it 	 tt 	 ti 	 it 	 CC 	
' 	B.H.P. "   cub. ft. 132 •6 

59. Steam used in producer per lb. coal charged 	lbs. 1-407 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 26-6 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 449.0 
62. Efficiency- of process of gas production and cleaning, based on coal 

charged 	  per cent. 39.3 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 33-3 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 28.5 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 20-9 
66. Over all efficiency of producer and engine plant 	  per cent. 8.2 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 12,190 
68. it 	ii 	coal charged into producer per B.H.P. per hr 	 B.T.U. 31,010 

cCha°1a.gl eads 	 cDola 	eo  bustrnible. 
69. Pounds per hour charged into producer per B.H.P. 

developed by engine 	  2.28 	2-24 	2 •03 
70. Pounds per hour charged into producer per B.H.P. avail- 

able for outside use and allowing for power used by 	. 
au-xiliaries 	  2-69 	2.64 	2-39 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam,used by producer 	 3.14 	3-08 	2.80 
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Date—January 25 and 26,1909. Trial Number-23. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 3 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  

9 p.m., Jan. 25 	  
end of trial 	  

Water meter reading at 10  am.,  Jan. 25 	  
" 	8 a.m., « 26 	  

Difference, in 22 hours 	  
Brick in producer base 	  
Average level of fuel below top plate of the producer 	  

2945 inches. 
2945 	" 
2962 
68,122 imperial gallons. 
71,431 	" 

3,309 	" 
900 lbs. 

20 inches. 

TIME. 
4.00 a.m., Jan. 25 Started fire with 10 lbs. of shavings, 40 lbs. of 

of coke. 

	

6.00 " 	" " Down-draft with fan exhausting directly to the 

	

6.00 " 	" " Charged 100 lbs.of coal 

	

6.30 " 	" " 	" 	50 	" 

	

7.00 " 	" " 	" 	50 	" 

	

7.30 " 	" " 	" 	50 	" 

	

8.00 " 	" 	50 	" 

	

8.30 " 	" " Down-draft with blower. 

	

8.40 " 	" " Started engine. 

	

8.45 " 	" " Started trial. 

	

7.45 " 	" 26 Finished trial. 

wood, and 120 lbs. 

atmosphere. 

Notes. 
Explosion counter gave trouble. 
Tar removed from the wet scrubber 	  
Tar removed from the gas washer 	  
403 lbs. of wet refuse removed from the producer during the trial. 
193 lbs. of this when dried weighed 	 
995 lbs. of wet refuse removed after the trial. 
195 lbs. of this when dried weighed 	  

44-lbs. 
111b. 

120:lbs. 

112 " 

83-6 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

	

Carbon 	 Inilam- Carbon 	' 	Ethy- 	n 	Meth- 	Hydro- 	Nitro- O xygen 	 ,, Id 

	

Time 	Dioxide 	 lene 

	

Mcle 	aile 	gen 	gen 	le 
percent percent percent percent percent percent percent percent 

9.05 a.m.. . . . 	11.1 	0.9 	0.1 	11.1 	3 • 0 	6.9 	66..9 	21.1 
10.00 	" 	.... 	9.2 	0.4 	0.2 	17-1 	1.7 	5 • 2 	66.2 	24.2 
11.00 	" 	.... 	9-2 	0-3 	0.0 	14.2 	2.1 	5.4 	68.8 	-21-7 
12.00 p.m.. . . . 	10.5 	1-3 	0 • 2 	11.4 	2.2 	9.7 	65-7 	22.5-  
1.05 	" 	.... 	12.5 	0.6 	0.2 	11.2 	3-4 	. 	14 4 	58.0 	28-9 
2.00 	" 	.... 	13.9 	0.3 	0.2 	10.9 	1.7 	11.1 	61.9 	23-9 
3.00 	" 	.... 	12 • 5 	0.5 	0.0 	9 • 5 	2.2 	11.8 	63-5- 	23-5 
4.00 	" 	.... 	11.5 	0-3 	0.1 	12-2 	1.8 	13-3 	60-8 	27-4 
5.00 	" 	.... 	15.5 	0.4 	0.0 	9.4 	2-1 	13 • 6 	59 • 0 	25-1 
7.00 	" 	.... 	11.1 	0.4 	0 • 2 	12-5 	2.1 	13 • 0 	60-7 	27-8 
8.00 	" 	.... 	12 • 5 	0.5 	0-1 	12-0 	2.1 	10.3 	62.5 	24.5 
9.00 	-" 	.... 	12 • 4 	0-4 	• 0.1 	12.3 	1 • 2 	12.1 	61.5 	25 • 7 
9.30 	" 	.... 	9.2 	0-3 	0.3 	13 • 0 	5 • 6 	19 • 8 	51.8 	38.7 	- 10.00 	" 	.... 	12.1 	0.4 	0.3 	12 • 6 	1.7 	14.5 	58-4 	29.1 

11.00 	" 	.... 	12.8 	0-4 	0-0 	11.0 	2.1 	12.9 	60.8 	26 • 0 
12.00.a.m....- . 	11 • 2 	0.5 	0-2 	10.6 . 	2 • 2 	13.5 	61.8 	26 • 5 
1.00 	" 	.... 	12.8 	0.3 	0 • 2 	11.8 	2.1 	10.9 	61 • 9 	25 • 0 
2.00 	" 	.... 	11.7 	0-3 	0.0 	12.1 	2.2 	13-1 	60 • 6 	27.4 
3.00 	" 	.... 	12.8 	0-5 	0-2 	11-5 	2-1 	11.1 	61.8 	24.9 
4.00 	" 	.... 	10 • 5 	0.4 	0.2 	14 • 6 	1.5 	13.8 	59.0 	30 • 1 
5.00 	" 	.... 	10-6 	0.5 	0 • 3 	13-2 	2-1 	10-2 	63 • 1 	25.8 
5.45 	". .... 	10.7 	0.4 	0-2 	12 • 9 	2-1 	8-7 	65 • 0 	23.9 
6.50 	" 	.... 	9-2 	0 • 4 	0.1 	_12-2 	2 • 2 	14.3 	61.6 	28 • 8 
7.00 	" 	.... 	10.2 	0 • 4 	0-4 	13-7 	1-7 	9.4 	64.2 	25.2 
8.00. " 	.... 	9.9 	0.4 	0-1 	13-7 	1-7 	13 • 9 	60-3 	29 • 4 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

that all the gas is passing to the gas engine. 

Main 	Cubic 	 Imds on 	Net 	Revo- 

gas ' 	feet 	 tiglat and 	load 	
lutions 

	

Mine. 	paeter - 	in 	Remarks. 	Time. 	slack sides 	on 	counter 

readings 	inter- 	 of brake , 	braie 	reading 
' 

 	 val. 	
onside 

cub.ft. 	 lbs. 	1 	UDS. 	POS. 	shaft. 

8.45 a.m. 	1714480  	N.B.O.  	250 	70 	180 	04680 
9.15 	" 	1716160 	1680 	cc  	250 	70 	180 	 
9.45 	" 	1718000 	1840 	cc  	275 	95 	180 	11280 

10.15 	" 	1720050 	2050 	cc  	275 	95 	180 	 
10.45 	" 	1721895 	1845 	cc  	275 	95 	180 	 
11.15 	" 	1723420 	2025 	cc  	250 	70 	180 	21200 
11.45 	" 	1726000 	2080 	cc  	250 	85 	165 	 
12.15 pan 	 cc 1728000 	2000  	250 	85 	165 	 
12.45 	r' . 	1730000 	2000 	cc 	 . 	250 	85 	165 	 
1.15 	" ' 	1731770 	1770 	cc  	250 	S5 	165 	 
1:45 	" 	1733860 	2090 	cc  	250 	85 	165 	 
2.15 	" 	1736000 	2140 	B.O.  	250 	85 	165 	 
2.45 	" 	1737780 	1780 	N.B.O. 	 250 	85 	165 	 
3.15 	" 	1739660 	1880 	cc  	250 	85 	165 	 
3.45 	" 	1741580 	1920 	cc  	250 	85 	165 	 
4.15 	" 	1743400 	1820 	cc  	250 	85 	165 	 
4.45 	" 	1745220 	1820 	cc  	250 	85 	165 	 
5.15 	" 	1746400 	1180 	cc 	(5.00) 	250 	80 	170 	 
5.45 	" 	1748920 	1520 	ci  	250 	80 	170 	 
6.15 	". 	1750140 	1820 	cc  	250 	80 	170 	 
6.45 	" 	1752360 	1620 	cc  	250 	80 	170 	 
7.15 	" 	1754130 	1770 	cc  	250 	80 	170 	74480 
7.45 	" 	1755930 	1800 	cc  	250 	80 	170 	 
8,15 	" 	1757800 	1870 	cc  	250 	80 	170 	 
8.45 	" 	1759770 	1970 	f 4  

	 250 	80 	170 	 
9.15 	" 	1761710 	1940 	cc  	250 	75 	175 	14560 
9.45 	" 	1763750 	1940 	cc  	250 	75 	175 	 

10.15 	" 	1765100 	1950 	cc  	250 	75 	175 	 
10.45 	" 	1767750 	2050 	cc  	250 	75 	175 	 
11.15 	" 	1769630 	1880 	cc  	250 	75 	175 	 
11.45 	" 	1771560 	1930 	cc  	250 	75 	175 	 
12.15 a.m. 	1773380 	1820 	cc  	250 	75 	175 	 
12.45 	" 	1775200 	1820 	cc  	250 	75 	175 	 
1.15 	" 	1777190 	1980 	cc  	250 	75 	175 	 
1.45 	" 	1779120 	1930 	cc  	250 	75 	175 	 
2.15 	" 	1780680 	1560 	cc  	250 	75 	175 	 
2.45 	" 	1782650 	1970 	cc  	250 	75 	175 	 
3.15 	" 	1784400 	1750 	cc  	250 	85 	165 	27785 
3.45 	" 	1786310 	1910 	cc  	250 	85 	165 	 
4.15 	" 	1788235 	1925 	cc  	250 	85 	165 	 
4.45 	" 	1790190 	1955 	f 4  

	 250 	85 	165 	 
5.15 	" 	1791930 	1740 	cc  	250 	85 	165 	 
5.45 	" 	1793720 	1790 	cc  	250 	85 	165 	 
6.15 	" 	1795550 	1830 	cc  	250 	85 	165 	 
6.45 	" 	,1797300 	1750 	cc  	250 	85 	165 	 
7.15 	" 	1799170 	1870 	cc  	250 	85 	165 	 
7 45 	" 	1801080 	1910 	cc  	250 	85 	165 	 
8 05 	" 	1802280 	1200 	cc  	250 	85 	165 	39935 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIG1E1. 

. 	 ..1. 
• 	-■-= 	Water Temp. 1"-Li 	...e 

F■ 0 	 73 	- r.. 	c.) 	 o 	 . 	o r.,.m., 	Deg. Cent.  

	

o ).. a, 	 a) 	o en 

	

Time 	gr. 	.c, É  	me 	p o 	Time 	to
3  E...,  

o • 	o ,... 	Inlet Outlet o m e 	. o 	 0,-o 	0 	A.-.""g 

	

CDC) 	E--i 	Eigi  

	

lbs. 	lbs. 
9.15 a.m... 	58 	A 	4.56 	10.39 	1755 	97-3 	8.45 
9.45 	" 	.. 	59 	il,-, 	4.12 	10-38 	1800 	107.2 	8.50 	50 	50 	 

10.15 	" 	.. 	60 	A 	4.94 	11.08 1620 	94.6 	10.05 	25 	75 	 
10.45." 	.. 	61 	5-11 	11-82 	1700 	90.5 	11.00 	50 	125 	 
11.15 	" 	.. 	62 	1 	5.18 	11.18 	1850 	87.8 	11.30 	25 	150 	11.30 
11.45 	" 	.. 	63 	A 	5.23 	11-50 	1610 	94-9 	12.15 	50 	200 	 
12.15p.m... 	63 	e, 	5.22 	11-88 	1600 	101.3 	1.10 	50 	250 	 
12.45 	" 	.. 	64 	... 	5-38 	11-74 	1865 	94-1 	2.10 	50 	300 	.... 	 
1.15 	" 	.. 	64 	i; 	5-51 	11-941820 	92-8 	3.00 	-25 	325 	 
1.45 	" 	.. 	65?-- 	5.53 	12.06 	1845 	95.4 	3.45 	50 	375 	 
2.15 	" 	.. 	65 	.,; 	5-59 	12.62 	1790 	99.7 	4.45 	50 	425 	4.40 
2.45 	" 	.. 	66 	:;- 	5.36 	11-98 	1780 	93-4 	5.15 	50 	475 	5.15 
3.15 	" 	.. 	66 	1 	5.31 	12.29 	1750 	96.8 	6.35 	50 	525 	5.40 
3.45 	" 	.. 	66 	5.50 	12-68 	1770 	100-8 	8.00 	50 	575 	 
4.15 	" 	.. 	67 	5.35 	11.99 	1865 	97.5 	9.05 	50 	625 	9.80 
4.45 	" 	.. 	67 	,i, 	. 	5-50 	14-10 	1840 	125-3 	9.35 	50 	675 	10.20 
5.15 	" 	.. 	67 	.1- 	6.12 	12.89 	1800 	96.3 	10.35 	75 	750 	 
5.45 	" 	.. 	68 	6.72 	13.65 	1875 	103.0 	11.50 	50 	. 800 	11.50 
6.15 	" 	.. 	68 	1 	6.80 	13-81 	1820 	101-0 	1.30 	50 	850 	1.30 
6.45 	" 	.. 	68'-i .,-, 	6.57 	13-70 	1660 	103.6 	2.30 	50 - 	900 	 
7.15 	" 	.. 	68 	A 	7-18 	13-01 	1755 	87.2 	3.15 	50 	950 	' 	3.15 
7.45 	" 	.. 	68 	1Ç 	6.55 	12.31 	1860 	101-8 	4.30 	50 	1000 	 
8.15 	" 	.. 	68 	A 	6.77 	12-75 	1875 	106-5 	5.15 	50 	1050 	5.15 
8.45 	" 	.. 	68 	1 	6-36 	11-58 	1670 	103-6 	5.45 	50 	1100 	5.45 
9.15 	" 	.. 	68 	A 	6.92 	12.93 	1785 	101.9 	 - 
9.45 	" 	.. 	68 	-A 	6.13 	12.01 	1850 	103.5 

10.15 	" 	... 	68 	A 	6.63 	11.04 	1920 	98.7 
10.45 	" 	.. 	67 	A- 	5.32 	10.92 	1990 	105.9 
11.15 	" 	.. 	67 	1 	5.18 	10.55 	1630 	104-0 
11.45 	" 	.. 	67 	1 	5-41 	9.91 	1770 	94.7 
12.15 a.m... 	66 	-A 	5-33 	10-70 	1900 	97-0 
12.45 	" 	.. 	66 	A 	5.55 	10.59 	1860 	88-1 
1.15 	" 	.. 	66 	A 	5.57 	10.96 	1880 	96.2 
1.45 	" 	.. 	66 	-A 	5-50 	12.05 	1810 	112.6 
2.15 	" 	.. 	66 	A 	5-43 	11.07 	1890 	101.3 
2.45 	" 	.. 	65 	1 	5-00 	10.46 	1760 	104-5 
3.15 	" 	.. 	66 	A. 	5.52 	'12-11 	1810 	113.3 
4.15 	"• .. 	65 	-A 	5.56 	11-52 	1610 	102-6 
4.45 	" 	.. 	65 	-A 	5-33 	11.53 	1900 	112-0 
5.15 	" 	.. 	65 	A- 	5-23 	11-23 	1890 	106.0 
5.45 	" 	.. 	65 	1 	5.33 	10-18 	1660 	95-6 
6.15 	" 	.. 	65 	5-16 	10.29 	1720 	105-0 
6.45 	" 	.. 	65 	1 	5-67 	11-09 	1720 	123-0 
7.15 	" 	.. 	64 	1 	5.20 	9.88 	1940 	108.0 
7.45 	" 	.. 	64 	5-19 	10.38 	1950 	120-3 



Date-January-  25 and 26, 1909. Trial Number-23. 

85 . 

OBSERVATIONS OF TEMPERATURES AND PRESSURES. . 

PRESSURE. 	SUCTION. 	STEAM 

	

iEMPERAT17RES. 	Ins. of Water. 	Ins. of 1Vater. 	PRESSURE 
°F.  

Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  

	

o 0 	 0 

0 	 n 	8 • 
• 	

. 

n'ai 	It 	d 	e 	'ai 	- 	'ai 	- 	.,à 	'-ai 	...; a) 0 • 	

no "gra 	..- 	0 	T1 bs 	74 	"ai 	-T. '› 	 • t 	"SI  7. >  

fil Ô 	ce 	• W ' 	Ô 	›.-E,1' 	Ô 	'1ÉI 	Ô si 	el Ô 	:51' 	g  

8.45aan- 	640 	61 	60 	67 	3.7 	5.4 	5.6 	7-3 	3-7 	2.3 	66 	64 
9.15 	" 	. 	700 	61 	62 	126 	3-7 	6-3 	6. 	8.6 	4.0 	1.6 	68 	65 
0.45" 	. 	740 	62 	63 	108 	3-8 	6.6 	6.8 	8.9 	4.3 	2-0 	60 	56 

t0.15 	" 	. 	780 	62 	65 	167 	3.9 	6.5 	6.7 	8-6 	4.0 21.5 	67 	63 
10.45 	" 	. 	810 	64 	66 	141 	4-0 	6.8 	7-0 	9.6 	3.9 	1.5 	70 	66 
t1.15 	" 	. 	840 	64 	66 	144 	3.9 	6.8 	7.0 	9.4 	4.1 	1.7 	70 	65 
11,45 	" 	. 	850 	66 	67 	146 	4.0 	6-7 	6.9 	9-9 	4.3 	2.6 	63 	60 
12.15p.m. 	850 	66 	67 	144 	4.0 	7-0 	7.2 	9-3 	4-2 	2-3 	62 	56 
t2.45 	" 	. 	860 	66 	68 	145 	3-8 	6-2 	6.4 	8.4 	3.7 	1-7 	50 	46 
1.15 	" 	. 	880 	67 	69 	148 	4.0 	6.8 	7.0 	9-7 	4-0 	1.7 	53 	48 
1.45 	" 	. 	880, 	68 	70 	150 	4.0 	6.8 	7.0 	9-9 	4.0 	1-7 	57 	53 
2.15 	" 	. 	880 	68 	70 	152 	4-0 	6-9 	7-1 	10.0 	4-2 	1.8 	63 	60 
2.45" 	. 	840 	68 	69 	146 	3-8 	6.0 	6-1 	8.0 	3-3 	1.5 	65 	61 
3.15" 	. 	860 	69 	68 	147 	3.9 	6.5 	6-7 	9.0 	3.9 	1-6 	65 	59 
3.45" 	. 	820 	69 	69 	151 	3.9 	6.3 	6-5 	9.1 	3.6 	1-5 	65 	63 
4.15" 	. 	800 	69 	69 	152 	3-8 	6-0 	6.2 	8-4 	3-7 	1.8 	49 	46 
4.45 	" 	. 	820 	69 	69 	148 	3.7 	6.0 	6.2 	8-4 	4-1 	2.1 	53 	50 
5.15 	" 	. 	870 	69 	70 	161 	3.7 	6.0 	6-2 	8.6 	4.0 	2.0 	60 	57 
5.45" 	. 	860 	70 	70 	158 	4.4 	6.9 	7.1 	9-8 	4.1 	2-0 	53 	50 
6.15" 	. 	800 	70 	70 	154 	4.0 	6-5 	6.7 	6-8 	3.3 	1-5 	43 	38 
6.45 	" 	. 	800 	70 	70 	153 	3.7 	6.0 	6.2 	8-0 	3.7 	1.9 	38 	35 
7.15 	" 	. 	800 	70 	69 	156 	3.8 	6.0 	6-2 	8-4 	3.7 	2-0 	35 	31 
7.45 	" 	. 	800 	71 	68 	154 	3-7 	6.0 	6-2 	8-3 	3.7 	2-0 	43 	40 
8.15 	" 	. 	830 	71 	70 	160 	4.0 	6-4 	6.6 	9.4 	4-1 	2.3 	54 	51 
8.45 	" 	. 	830 	71 	67 	120 	4-0 	6.6 	6-8 	9.5 	4.1 	2-4 	45 	42 
9.15 	" 	. 	840 	70 	68 	150 	3.7 	6.1 	6-2 	9.4 	4-0 	2-3 	48 	45 
9.45 	" 	. 	850 	74 	69 	118 	4-0 	7.0 	7.2 	10.5 	4.4 	2-5 	50 	47 
[0.15" 	. 	840 	72 	69 	145 	3.9 	6.4 	6-6 	9•4 	4.0 	2.5 	51 	48 
10.45 	" 	. 	870 	70 	67 	128 	4.0 	6-6 	6.8 	9-7 	4.3 	2-5 	66 	63 
11.15 	" 	. 	860 	70 	67 	128 	3-9 	6-3 	6-5 	9.5 	4-1 	2-6 	55 	52 
t1.45 	" 	. 	860 	70 	67 	121 	4-0 	6.6 	6.8 	10.2 	4-4 	2.9 	53 	50 
12.15a.m.. 	840 	69 	66 	121 	3-9 	6-0 	6.2 	8.8 	4-0 	2.5 	61 	59 
L2.45 	" 	. 	860 	70 	67 	137 	4-0 	6-6 	6.8 	10.0 	5.3 	2-7 	70 	67 
1.15 	" 	. 	850 	70 	67 	136 	4-0 	6-3 	6.6 	10-0 	4-1 	2.6 	65 	62 
1.45" 	. 	850 	69 	6,7 	145 	3.9 	6.0 	6-2 	8-4 	4-0 	2.3 	60 	57 
2.15" 	. 	820 	68 	67 	144 	3.5 	5.6 	5-8 	8.0 	3.9 	2.3 	60 	57 
2.45 	" 	. 	850 	68 	66 	143 	3.9 	6.0 	6.2 	9.3 	4-2 	2-6 	60 	57 
3.15 	" 	. 	850 	68 	67 	140 	3-7 	6.2 	6-4 	9-4 	4-2 	2-6 	68 	65 
3.45" 	. 	840 	68 	67 	142 	3.9 	6.4 	6.6 	9.6 	3.9 	2.5/ 	67 	64 
4.15" 	. 	820 	68 	66 	144 	4.0 	6.5 	6.7 	10.8 	4-4 	2-6 	52 	56 
4.45 	" 	. 	810 	68 	66 	143 	4.0 	6-5 	6.7 	10.4 	4.6 	3.0 	59 	56 
5.15" 	. 	800 	68 	65 	146 	3.8 	6-0 	6-2 	9-2 	4.4 	2-7 	65 	62 
5.45" 	. 	800 	68 	66 	143 	3-9 	6.0 	6-2 	10-0 	4.3 	2.7 	60 	57 
6.15" 	. 	800 	68 	64 	145 	3.9 	6-0 	6-2 	10.2 	4-6 	2.9 	53 	50 
6.45 	" 	. 	800 	68 	64 	143 	3-8 	5-9 	6.1 	10-3 	4.7 	2.9 	50 	47 
7.15" 	. 	800 	66 	64 	149 	3.9 	6-0 	-6.2 	10-6 	4-8 	3.1 	60 	57 
7.45" 	. 	800 	66 	64 	146 	3-8 	6.1 	6.3 	10.2 	4-5 	3-0 	48 	45 
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• PRODUCER TRIAL No. 23. 
Date-January 25-26,1909. Producer No. 4, at McGill University. 
Time of lighting up-4.00 a.m. Trial commenced 8.45  am.  January 25; ended 

7.45 a.m. January 26. 
Duration of trial-23 hours. Kind of fuel-No. 3 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Killam, Cameron. 
Chemists-.Nicolls, Stansfield, Campbell. 

SUMMARY OF OBSERVATIONS. 
• FUEL. 

1. Total coal charged during trial 	lbs. 	1100 
2. Moisture in coal as charged 

	

	  per cent. 	1-3 . 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	12780 
4. ii 	" 	of dry coal per lb 	  B.T.U. 	12960 
5. Proximate analysis of coal as charged (by weight) • fixed carbon, 

62.7; volatile matter, 24.0; ash, 12.0; moisture, 1.3 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

53.1; volatile matter, 4.8  - 	 Total per cent. 	57.9 
7. Average depth of fuel bed (measured from centre of gas outlet) 	ins. 	40 

• GAS. 
S. Total gas produced during trial (from meter readings) 	 cub.. f t. 86600 
9. Average ii 	temperature of gas leaving producer 	°F. 	824 

10. ci 	‘‘ 	at meter 	°F. 	68 
11. Average temperature of air in producer house 	°F. 	67 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 	101.5 
12b. Average higher calorific value of gas per cub. ft. by calorimeter . 

(gas dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	106.0 
13. Average lower calorific value of gas per cub. ft. by calorimeter (eras 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	97.7 
14. Average barometric pressure 	 - lbs. sq in. 14.46 
15. " suction at producer 	 ins, of water 	2.24 
16. " suction at exhauster  	ins, of water 	9.05 
17. " pressure of gas at meter    . ins, of water 	5.10 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2070 

- 	 19. " water used in scrubber and gas washer 	 lbs. 40100 
20. " tar extracted in scrubber and cras washer 	lbs. 	45 
21. Average power  required to drive exlianster 	H.P. 	2.5 
22. ‘i 	r‘ 	ec 	gas washer 	 • 	H.P. 	2.5 

ENGINE. 	 . 
23. Total revolutions during trial (from counter) 	312000 
24. Average explosions per minute 	 105.1 
25. Average effective load on brake 	lbs. 	171.1 
26. Effective radius of brake wheel 	ft. 3.836 	- 
27. Average mean effective pressure from indicator diagrams.  	lbs. sq. in. - 64.5 

28. Notes. 
Fire poked at: 11.30 am.; 4.40, 5.15, 5.40, 9.30, 10.20, 11.50 p.m.; 1.30, 3.15, 5.15, 5.45 a.m. 
Refuse removed at: 1.10, 4.45, 9.15, 9.20, 10.00, 11.50 p.m.; 3.15, 5.45 a.m. 
Behaviour of coal: Well suited for producer work, required very little working. 
Average time between poldng: 2 hours and 5 minutes. 
Clinker: No special difficulties recorded. 
Tar: Fair amount removed from wet scrubber. 
State of engine valves at end of trial: Good, did not require cleaning. 
Valves last cleaned: Jan. 20, 1909. 

29 	ANALYSIS OF DRY COAL. 	30. ANALYSIS OF GAS BY VOLUME. - 
Hydrogen 	4.3% 	Carbon dioxide 	 11.4% 
Carbon 	  72-6% 	Ox-ygen 	0.5% 
Nitrogen 	2.1% 	Carbon monoxide. 	 12.2% 
Oxygen 	4.0% 	Hydrogen 	  11.6% 
Sulphur 	2.5% 	Methane 	," . 2% 
Total carbon contained 	 Ethylene 	 - 	0-2% 

	

by dry coal charged 789.0 lbs.- 	. Nitrogen 	61.9% 
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REMARKS. 

This coal gave gas of low calorific value but of fairly uniform quality, was easily 
worked and gave good economic results. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1086 
32. Combustible charged during trial 	lbs. 	954 
33. Average B.H.P. of engine during trial 	H.P. 27.10 
34. " indicated H.P. of engine during trial 	. 	 H.P. 38•90 
35. " H.P. taken by exhauster and gas washer 	H.P. 	5.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 27.10 
37. " 	" corresponding to total gas produced 	H.P. 27.10 
38. " 	cc 	cc 	 cc 	" 	and 

available for outside use, allowing for power used 	H.P. 22-10 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	47.8 
40. Dry coal charged per hour 	 lbs. 	47 •2 
41. Combustible charged per hour 	lbs. 	41.5 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	11.9 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	11 •8 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	10.4 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	8.8 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 11.74 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3763 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3605 
49. Gas (by meter) supplied to engine per hour while ga,s consumption 

was taken 	  cub. ft. 	3763 
50: Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3605 
51. Calorific value of coal charged per hour 	  B.T.U. 612000 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 351900 
53. Steam used in producer per hour 	lbs. 	90.0 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	75.5 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	76.4 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	87.0 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	92.7 
58. cc 	f f 	 e! ic 	

' 	 B.H.P. "   cub. ft. 	133 •0 
59. Steam used in producer per lb. coal charged 	lbs. 	1.88 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	36.5 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 463 •0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	57.8 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	47.1 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	37.7 
65. Thermal efficiency of engine, based on B.I1  P 	   per cent. 	19.6 
66. Over all efficiency of producer and engine plant 	  per cent. 11.32 
67. Calorific value of gas supplied to engine per B.H.P. per hour. 	 B.T.U. 12,990 
68. ' 	ci 	coal charged into producer per B.H.P. per hr 	 B.T.U. 22,490 

Coal as Dry 	Cora- 
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  1.76 	1.74 	1.53 

70. Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by 
auxiliaries 	  2.16 	2-14 	1.88 

71. Pounds per hour charged into producer per B.H.P., allow-
ing for power and also for steam used by producer 	 2.70 	2.66 	2.34 



SPRINGHILL COAL FIELD. 

CUMBERLAND CO., NOVA SCOTIA. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 5 

Date—January 21 and 22, 1909. 	 Trial Number-22. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  29 84 inches. 

	

8.30 p.m., 	  29' 73 	" 

	

" end of trial 	  2997 " 

Water meter reading at 9  am.,  Jan. 21 	63,960 imperial gallons. 
" 	7 a.m., " 22 	77,160 	" 

Difference, in 22 hours 	3,200 
Brick in producer base 	1,000 lbs. 
Average level of coal below top plate of producer 	18 inches. 

TIME 
3.00 a.m., Jan. 21 Fire started with 10 lbs. of shavings, 40 lbs. of wood, 130 lbs. of 

coke, and 350 lbs. of coal. 
8.40 " 	" " Started trial. Engine could not be started owing to ice in the 

exhaust pipe. 
9.50 " 	" " Engine started. 

12.00 p.m., " " Gas washer cleaned by means of steam jet. 
3.15 	cc 	cc 	cc 	cc 	cc 	CC 	cc 
8.15 	cc 	cc 	cc 	it 	 et 	 CC 	 CC 

11.. 00 	" 	" 	" 	 it it 	 CC 	 CC 

3.15 a.m., 	" 22 	cc 	cc 	cc 	cc 

8.40 a.m., " 22 Trial finished. 

Notes. 
Neither clinker nor arch formed in the fire. 
Tar removed from the wet scrubber 	 33 lbs. 
Tar removed from the gas washer 	1 lb. 
286 lbs. of wet refuse removed from the producer dtuing the trial. 
143 lbs. of this when dried weighed 	85 lbs. 
1389 lbs. of wet refuse removed after the trial. 
222 lbs. of this when dried weighed 	148 « 



Date-January 21 and 22,1909. Trial Number-22. 

Note: R. and B. apfparatus used. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Caxbon n 	Ethy_ 	Caxbon 	Meth- 	Flychm- 	Nitro- 	helm- 

	

Time 	Dioxide 'xYgen 	lene 	mo x°i Id -e 	a n  e 	gen 	gen 	=Ede 
gas 

percent. percent percent percent percent percent percent percent 

	

9.00 am 	9-6 	2.3 	0.7 	4.6 	5-2 	6-9 	70-7 	17.4 

	

10.00 	" 	.... 	9-8 	1-3 	0.8 	5.8 	6.3 	9.6 	66.4 	22.5 

	

11.00 	" 	.... 	10-2 	1.5 	04 	8.8 	4-4 	9-7 	65.2 	23.0 

	

12.00p.m..... 	10.0 	1-1 	0.3 	13-5 	2.6 	7.0 	65.5 	23.4 

	

1.00 	" 	.... 	12-0 	1.2 	0 •0 	12-1 	2-5 	12-1 	60-1 	26.7 

	

2.00 	" 	.... 	12.5 	1-0 	0.0 	11-9 	2.9 	10-9 	60-8 	25.7 

	

3.00 	" 	.... 	12-7 	1.1 	0.2 	11.8 	3-0 	11.6 	59.6 	26-6 

	

4.00 	" 	.... 	13.8 	1.0 	0.0 	10-5 	3-0 	13-6 	58-1 	27-1 

	

5.00 	". .... 	12-6 	1.3 	0.2 	9-4 	3-9 	15.8 	56.8 	29.3 

	

6.00 	" 	.... 	13-3 	1.4 	0.4 	10.8 	2.6 	13-1 	58-4 	26.9 

	

7.10 	" 	.... 	12.4 	1.1 	0.3 	10.9 	3.0 	15.1 	57.2 	29-3 

	

8.10 	" 	.... 	12.6 	1.3 	0.2 	9.8 	3-0 	11.8 	61.3 	24.8 

	

9.10 	" 	.... 	11-7 	0.8 	0.0 	. 	10-8 	4.9 	18.3 	60-5 	27.0 

	

10.10 	" 	.... 	11.7 	1.0 	0-3 	10-7 	3-0 	12.4 	60-9 	26-4 

	

11.10 	" 	.... 	8.7 	1.1 	0.4 	11.9 	6-2 	19.3 	53.4 	37-8 

	

1.50a.m..... 	8.1 	1-6 	0.4 	10.9 	4.0 	15-5 	59.5 	. 	30.8 

	

3.10 	" 	.... 	10.8 	1.5 	0-1 	10-0 	4-0 	12.2 	61-4 	26.3 

	

4.10 	" 	..,. 	12-9 	1.0 	0-2 	9.6 	1.7 	11.3 	63.3 	22-8 

	

5.10 	" 	.... 	14.1 	1.1 	0-2 	10.0 	2.1 	14-5 	58-0 	26 .-8 

	

6.10 	" 	.... 	12-8 	0-9 	0-3 	9-5 	2-6 	14.9 	59.0 	27-3 

	

7.10 	" 	.... 	12-9 	1.0 	0-1 	15-6 	2.5 	12-6 	55.3 	30-8 



Date-January 21 and 22,1909. Trial Number-22. 
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OBSERVATIONS OF G.AS METER AND B.H.P. 

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

Main 	Cubic 	 Loads on 	Net 	Revo- 

gas 	feet
lutions 	Times tight and 	load 	,. 	., 

	

Time. 	meter 	in 	Remarks. 	slack.sides 	on 	wun.ber 	Lor 

readings 	inter- 	 of brake. 	brake 	reaclIng 	brake 

	

 	val. 
 	on side 	readings. 

cub. ft. 	 lbs. 	lbs. 	lbs. 	shaft. 

8.40 a.m. 	1626160  	N.B.O. 	  
9.10 	" 	1627065 	905 	" 
9.40 	" 	1628255 	1190 	li 	250 	83 	167 	70166 	9.55  am. 
.0.10 	" 	1629660 	1405 	" 	200 	55 	145   10.25 	" 
.0.40 	" 	1631370 	1710 	,, 	175 	50 	125   10.40 	" 
11.10 	" 	1633095 	1725 	" 	250 	80 	170   10.55 	" 
11.40 	" 	1634855 	1760 	" 	250 	80 	170 	 
12.10 pin. 	1636755 	1900 	" 	250 	80 	170 	76400 	12.10pan. 
12.40 	" 	1638500 	1745 	" 
1.10 	" 	1640330 	1830 	" 
1.40 	" 	1642320 	1990 	“ 	275 	95 	180  	1.40 	" 
2.10 	" 	1644270 	1950 	" 	275 	95 	180 	 
2.40 	" 	1646220 	1950 	t‘ 	 275 	95 	180 	 
3.10 	" 	1648150 	1930 	" 	275 	95 	180 	  
3.40 	" 	1650015 	1865 	" 	275 	95 	180 	 
4.10 	" 	1651880 	1865 	" 	275 	95 	180 	99301 	4.10 	" 
4.40. 	" 	1653985 	2105 	" 	275 	95 	180 	  
5.10 	" 	1655855 	1870 	" 	275 	95 	180 	 
5.40 	" 	1657610 	1755 	" 	275 	95 	180 	 
6.10 	" 	1659490 	1880 	" 	275 	95 	180 	 
6.40 	" 	1661360 	1870 	" 	275 	95 	180 	 
7.10 	" 	1663165 	1805 	" 	275 	95 	180 	  
7.40 	" 	1665000 	1835 	" 	275 	95 	180 	 
8.10 	" 	1666925 	1925 	" 	275 	95 	180 	25704 	8.10 	" 
8.40 	" 	1668825 	1900 	" 	275 	95 	180 	 
9.10 	" 	1670810 	1985 	" 	275 	95 	180 	 
9.40 	" 	1672810 	2000 	" 	275 	95 	180 	 

10.10 	" 	1674860 	2050 	" 	275 	95 	180 	 
10.40 	" 	1676730 	1870 	" 	275 	95: 	180 
11.10 	" 	1678755 	2025 	" 	• 	275 	95 	180 	 
11.40 	" 	1680580 	1825 	" 	275 	95 	180 	 
12.10 am. 	1682200 	1620 	" 	275 	95 	180 	 
12.40 	" 	1684105 	1905 	" 	275 	95 	180 	54470 	12.40 a.m. 
1.10 	" 	1685805 	1700 	" 	275 	95 	180 	 
1.40 	" 	1687510 	1705 	" 	275 	95 	180 	  
2.10 	" 	1689435 	1925 	" 	275 	95 	180 	 
2.40 	" 	1691360 	1925 	" 	275 	95 	180 	 
3.10 	" 	1693300 	1940 	" 	275 	95 	180 	 
3.40 	" 	1695195 	1845 	" 	275 	'95 	180 	 
4.10 	" 	1697150 	2005 	" 	275 	95 	180 	 
4.40 	" 	1698980 	1830 	" 	275 	95 	180 	 
5.10 	" 	1700935 	1955 	" 	275 	95 	180 	83060 	5.10 a.m. 
5.40 	" 	1702940 	2005 	" 	275 	95 	180 	 
6.10 	" 	1704850 	1910 	" 	275 	95 	180 	 
6.40 -  " 	1706740 	1890 	 275 	95 	180 	 
7.10 	" 	1708670 	1930 	" 	275 	95 	180 	 
7.40 	" 	1710325 	1655 	" 	275 	95 	180 	94515 	7.00 aJn. 
8.10 	" 	1712175 	1850 	" 	275 	95 	180 	 
8.40 	"- 	1713695 	1520 	" 	- 275 - 	-- 95 	180 	05248 	8.40 am. 



Date-January 21 and 22, 1909. 

Note: Boys Calorimeter used. 

Trial Number-22. 

4.93 
5.39 
5.29 
5.56 

5.29 
5.96 
7.21 
5-80 
5.95 
6.17 
6.39 
6-55 
6.90 
7.42 
6.79 
7.19 
7.25 
7-34 
7-24 
7-16 
7-47 
7.69 
7.76 
7.80 
7-90 
7.64 
7.80 
7.85 
7-72 
8.75 
8-57 
8-67 
8.43 
8.54 
8.67 
8.66 
9.07 
8-90 
8.85 
8.91 
9-07 
9.08 
8.87 
8-94 
8-87 
9.43 

14.49 
12.77 
13.70 
13-41 

13.70 
13-06 
15-46 
11-68 
12.43 
13-11 
12-83 
13-79 
13-27 
14.22 
13.27 
13-39 
14-49 
19-52 
14.39 
14-39 
15-21 
15.11 
14.22 
14-56 
14.23 
14.13 
13.95 
13.86 
15.47, 
15.69 
16-87 
15-07 
13-98 
14.76 
15-02 
14.16 
15.29 
14-34 
14-64 
14-68 
14.87 
14-28 
13.27 
14.84, 
14-38' 
16-16 

1830 
1830 
1825 
1600 

1825 
1780 
1820 
1620 
1600 
1600 

- 1400 
1610 
1630 
1600 
1600 
1600 
1840 
1600 
1800 
1775 
1600 
1700 
1800 
1840 
1870 
1600 
1600 
1640 
1660 
1600 
1600 
1650 
1630 
1665 
1690 
1710 
1700 
1750 
1740 
1760 
1770 
1760 
1780 
1785 
1770 

. 1860 

138.3 
106.4 
121.5 
119.4 

100-0 
100.0 
119.0 
90.6 
98-5 

105.5 
96-8 

103-0 
98.5 

103-4 
98.6 
94.4 

105.5 
109-2 
102-0 
100.5 
98.0 
99-7 
92. 9  
98-3 
93.7 
98.5 
93.5 
93-5 

-90.6 
108.0 1  
126.0 
100.4 
85-9 
98.3 

102-0 
89-3 

100 •5 
90-5 
95.9 
96.4 
97.7 
87-0 
76-1 

100-0 
92-6 

119.0 

lbs. 

50 
50 
50 
50 
50 
25 
25 
25 
50 
50 
50 

100 
50 
75 
75 
50 
75 
50 
50 
75 
50 
75 
25 
50 
50 
50 

lbs. 

50 
100 
150 
200 
250 
275 
300 
325 
375 
425 
475 
575 
625 
700 
775 
825 
900 
950 

1000 
1075 
1125 
1200 
1225 
1275 
1325 
1375 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

..!. 
Water Temp. 	a) 	 . 	o Deg. Cent: 	d -E; 	p... .p., 	 -c, 	o 	 - 

Time 	c' 	- 	"" 	 ca ,.; 	 Time 	.3.) 	 o el 
E..+E.7-1  

Inlet 	
.o..,....' 	C...Q 	 1 â 	.7.i Dl 	Outlet 	n 	 0 = l 	o 0 e2 	, : 	 .. 	o 	.01 

0 	C.) '9 	. 	C.) 	PC) 	 00 	E-e 	 E-la, 

8.40aan-. 
9.10 " 
9.40 " 

10.10 •" 
10.40 " 
11.10 " 
11.40 " 

12.40 " 
1.10 " 
1.40 " 
2.10 " 
2.40 " 
3.10 " 

• 3.40 " 
4.10 " 
4.40 " 
5.10 " 
5.40 " 
6.10 " 
6.40 " 
7.10 " 
7.40 " 
8.10 " 
8.40 " 
9.10 " 
9.40 " 

10.10 " 
10.40 " 
11.10 " 
11.40 " 
12.10a.ra-. 
12.40 " 
1.40 " 
2.10 
2.40 " 
3.10 "... 
3.40 " 
4.10 " 
4.40 " 
5.10 " 
5.40 " 
6.10 
6.40 " 
7.10 " 
7.40 " 
8.10 " 

5 
12 

net bu 

2 
1 

152 
5 

12 

-A- 

152 

152 

12 

2 

2 

2 

12 
5 

1.2 

.e27 

1,2 

 152 

152 

12 

152 

152 

152 

152 

152 

12 

152 

152 

152 

12 

152 

2 

8.45 am. 
9.40 " 

10.00 " 
10.30 " 
10.45 " 
11.30 " 
12.05p.m. 
12.45 " 
1.00 " 
2.30 " 
3.30 " 
5.00 " 
7.10 " 
8.00' Cl 

 
9.10 " 
9.30 " 

11.15 " 
12.10a.m. 
1.10 " 
1.45 " 
3.15 " 
4.20 " 
4.20 " 
6.10 " 
7.00 " 
8.00 " 

9.05a.m. 
9.40 " 
9.55 " 

10.15 " 
10.45 " 
11.30 " 
12.40p.m. 

1.00 " 

4.20 " 
4.53 .  " 
6.40 " 

8.00 " 
9.10 " 

11.15 " 
12.00 a.m. 
1.10 " 
1.45 " 
2.35 " 
4.15- " 
5.40 " 
6.10 " 
7.-00 " 
7.50 " 

55 
54 
53 
56 
Gas 
58 
60 
61 
61 
62 
62 
63 
64 
64 
66 
66 
66 
67 
67 
69 
69 
69 
70 
70 
70 
70 
70 
70 
71 
71 
72 
72 
72 
72 
72 
72 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 



Date-January 21 and 22, 1909. Trial Number-22. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

• 

PRESSURE. 	 SUCTION. 	 STEA.M 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 
°F. 

Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  

	

03 	 0 
;.. 

	

 

0, 	

C.) ig 	a 	cu 

	

> t) 	+cP-' 	j 	e 	+0' 	 -..> 	_; 	■ .- 	• 	c)  "'cj 	• 	â; 

	

g 77. 	. e. 	0 	TO to 	z.. 	t; 	7°.›.) 	-,Ï., 	..tr, 	-g 7.-  

	

4.,J 	Je 	r= 	cf) 	,:q 	O 	1-Ê: 	ccD-: 	4.J 	-,É: 	J  
8.40a.m. 	490 	61 	55 	.. 	3.0 	4.1 	4 • 3 	8.9 	4-1 	2-5 	44 	41 
9.10 	" 	. 	500 	60 	53 	.. 	3.2 	4-7 	4.9 	8.0 	2-5 	0-8 	46 	43 
9.40" 	. 	550 	59 	53 	.. 	3.4 	5 • 7 	5-9 	6.0 	2-9 	1-2 	73 	70 

10.10 	" 	. 	600 	62 	60 	174 	3-2 	5.7 	5-9 	5.7 	2-9 	1.4 	67 	64 
10.40." 	. 	710 	64 	62 	120 	3.6 	6-9 	7.1 	8.9 	3 • 3 	0-9 	66 	63 
11.10 	" 	. 	670 	65 	64 	111 	3.1 	5.9 	6-1 	8-0 	4-1 	1.7 	72 	69 
11.40" 	. 	700 	66 	65 	140 	3.8 	7-3 	7 • 5 	9-4 	3.7 	1-3 	56 	52 
1 -2.10 p.m. 	730 	66 	67 	133 	3.5 	6.3 	6.5 	8.7 	3.8 	1-3 	64 	60 
12.40 	' 	. 	720 	69 	67 	131 	3-5 	6.2 	6-4 	7.0 	3.5 	0-8 	64 	58 
1.10 	" 	. 	760 	70 	67 	130 	3-5 	6-8 	7-0 	8-6 	3.8 	1-1 	72 	67 
1.40" 	. 	780 	69 	66 	134 	3.8 	7.1 	7.3 	8.2 	3.7 	0.9 	66 	62 
2.10 	" 	. 	780 	68 	67 	142 	3.8 	6-8 	7.0 	7.9 	3.5 	0-8 	71 	67 
2.40 	" 	. 	780 	68 	67 	145 	3.9 	7-2 	7.9 	8-7 	3.5 	0-9 	61 	55 
3.10 	" 	. 	760 	68 	70 	146 	3-8 	6-7 	6.9 	7-8 	3-4 	0-8 	63 	57 
3.40 	" 	. 	770 	70 	72 	148 	3-8 	6-5 	6.7 	7.8 • 3.4 	0-9 	68 	62- 
4.10 	" 	. 	760 	72 	70 	145 	3-5 	6.5 	6.7 	7.4 	3-4 	0-9 	66 	59 
4.40 	" 	. 	800 	70 	70 	142 	3-9 	7.4 	7-6 	9-2 	3.9 	1-0 	59 	52 
5.10" 	. 	780 	70 	70 	145 	3.5 	5.8 	6.0 	6-7 	3.4 	0-7 	63 	57 
5.40 	" 	. 	780 	70 	73 	145 	3.5 	6.3 	6.5 	7-4 	3.6 	0.8 	60 	54 
6.10" 	. 	790 	70 	74 	145 	3-9 	6-6 	6-8 	8.4 	3.7 	0.9 	56 	50 
6.40 	" 	. 	770 	70 	73 	145 	3-6 	6-1 	6.3 	7-3 	3-5 	0.9 	46 	40 
7.10 	" 	. 	770 	70 	73 	143 	3.6 	6.4 	6.6 	7-6 	3-1 	0.9 	54 	48 	- 
7.40 	" 	. 	790 	70 	74 	141 	3.8 	6-5 	6.7 	8-3 	3.9 	1-0 	56 	50 
8.10" 	. 	800 	70 	73 	140 	3-7 	6.5 	6-7 	8-4 	3.8 	1-0 	57 	51 
8.40 	" 	. 	800 	73 	74 	140 	3-9 	6-7 	6-9 	8.9 	3-8 	0-9 	49 	44 
9.10" 	. 	800 	73 	74 	142 	3-9 	6.7 	6-9 	9.0 	3-8 	0-9 	53 	47 
9.40" 	. 	820 	71 	73 	137 	3-9 	6.8 	7-0 	9-8 	4.1 	1-0 	56 	50 

10.10" 	. 	800 	70 	73 	133 	3-7 	6.5 	6-7 	8-7 	3-9 	0-9 	41 	_36 
10.40 	" 	. 	800 	70 	74 	133 	3-5 	6-2 	6-4 	8.7 	4-0 	1.0 	28 	23 
11.10 	" 	. 	800 	71 	74 	133 	3-9 	7-3 	7-5 	10.0 	3.9 	0.6 	29 	23 
11.40" 	. 	760 	76 	74 	139 	3-4 	5.5 	5-7 	6.5 	3.4 	0-5 	31 	26 
12.10a.m.. 	760 	76 	74 	139 	3-6 	6-4 	6.6 	8-7 	3-9 	0-7 	40 	37 
12.40 	" 	. 	750 	75 	75 	140 	3-7 	6-3 	6-6 	9-2 	4-6 	0.9 	36 	32 
1.10 	" 	. 	730 	74 	75 	135 	3.4 	6.0 	6.2 	8-8 	3.8 	0-8 	38 	35 
1.40 	" 	. 	700 	74 	74 	132 	3-3 	5.7 	5-9 	8-2 	• 	3.7 	0-6 	41 	35 
2.10 	" 	. 	790 	74 	74 	134 	3-5 	6-3 	6-5 	8.9 	4.2 	1-0 	41 	35 
2.40 	" 	. 	800 	74 	74 	133 	3-8 	6-6 	6-8 	9.5 	4.1 	0-8 	49 	45 
3.10 	" 	. 	780 	74 	75 	137 	3.7 	6.4 	6.6 	9.2 	3-9 	0-6 	43 	40 
3.40" 	. 	770 	77 	75 	135 	3.7 	6.4 	6.6 	9.6 	4-1 	0-7 	45 	41 
4.10 	" 	. 	770 	76 	75 	128 	3-5 	5-9 	6-1 	8-3 	3.9 	0-6 	37 	35 
4.40 	" 	. 	SOO 	74 	75 	129 	3-5 	6.3 	6.5 	9-6 	4-4 	0-9 	24 	17 
5.10 	" 	. 	810 	73 	75 	138 	3-8 	6.7 	6.9 	10.0 	4-3 	0-9 	31 	22 
5.40" 	. 	830 	73 	76 	138 	3-9 	6.7 	6-9 	10-1 	4.2 	0-8 	38 	30 
6.10" 	. 	820 	72 	75 	132 	3-7 	6.3 	6.5 	9.0 	3.9 	0.7 	35 	28 
6.40 	" 	. 	830 	72 	75 	137 	3.7 	6.3 	6.5 	9-1 	5.0 	0-8 	36 	31 
7.10" 	. 	820 	72 	75 	135 	3.8 	6.4 	6-6. 	9.7 	4.1 	0-8 	44 	40 
7.40 	" 	. 	800 	72 	74 	130 	3.3 	5-4 	5-6 	7.7 	3-6 	0.6 	37 	35 
8.10" 	. 	810 	73 	72 	132 	3-6 	5-9 	6-1 	8-8 	3-9 	0.7 	44 	40 
8.40 	" 	. 	790 	72 	70 	131 	3.2 	5.0 	5.2 	6.3 	3.9 	0-6 	50 	54 
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PRODUCER TRIAL No. 22. 
Date-Ja.nuary 21-22,1909. Producer No. 4, at McGill University. 
Time of lighting up-3.40 a.m. Trial commenced 8.40 a.m. January-  21; ended 

8.40 a.m. January 22. 
Duration of trial-24 hours. Kind of fuel-No. 5 coal. 
Obeservers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron

' 
 Killam. 

Chemists-Stansfield, Nicolls, Campbell. 

SUMMARY OF OBSERVATIONS. 
Fuit. 

1. Total coal charged during trial 	lbs. 	1375 
2. Moisture in coal as charged 	  per cent. 	1.9 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	13120 
4. ic 	it 	of dry coal per lb 	  B.T.U. 	13370 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

59-4; volatile matter, 31-4; ash, 7.3; moisture, 1.9 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

58-8; volatile matter, 6-0 	Total per cent. 	64•8 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	42.0 

GAS. 
.8. Total gas produced during trial (from meter readings) 	 cub. ft 	87535 
9. Average temperature of gas leaving producer 	°F. 	757 

10.
cc 	if 	 f I 	at meter 	°F. 	70 

11. Average temperatiu.e of air in producer house 	.F. 	70 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(as observed)   B.T.U. 	100-7 
12b. Average higher "calorific value of gas per cub. ft. by calorimeter 

	

(gas dry at 60° and 14.7 lbs. per sq. in.)   B.T.U. 	104.0 
13. Average lower calorific value of gas per-cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	93-8 
14. Average barometric pressure 	  lbs. sq. in. 14.62 
15. " suction at producer 	 ins, of water 	0-9 
16. " suction at exhauster  	ins, of water 	8-4 
17. " pressure of gas at meter    .ins. of water 	4.9 

STEMM' WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2400 
19. " water used in scrubber and gas washer 	lbs. 40680 
20. " tar extracted in scrubber and gas washer 	lbs. 	34 
21. Average 	 it power required to drive exhauster 	H.P. 	2.5 
92. 	it 	it 	 gas washer 	H.P. . 	1.5 

ENGINE. 
23. Total revolutions during trial (from counter) 	312450 
24. Average explosions per minute. 	 99.3 
25. Average effective load on brake 	  , 	lbs. 	174-7 
26. Effective radius of brake wheel 	ft. 3-836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 	63-8 

28. Notes. 
Fire poked at: 9.05, 9.40, 9.55, 10.15, 10.45, 11.30 a.m.; 12.40, 1.00, 4.20, 4.55, 6.40, 8.00, 9.10, 11.15, 

12.00 pan.; 1.10, 1.45, 2.35, 4.15, 5.40, 6.10, 7.00, 7.50 a.m. 
Refuse removed at: 9.55 a.m.; 12.40, 4.20, 4.45, 5.00, 7.10, 7.45, 9.10, 10.40, 11.15 pan.; 1.00, 2.10, 3.40, 

5.10, 7.40  am.  
Behaviour of coal: Easily worked. 	 - 
Average time between poking: 58 minutes. 	 _ 
Clinker: None. 	 . 
Tar: No trouble. 
State of engine valves at end of trial: Clean. 
Valves last cleaned: Jan. 20, 1909. 

29. ANALYSIS or DRY COAL. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4-9% 	Carbon dioxide 	 11.7% 
Carbon 	  75-1% 	Ox-ygen 	1-2% 
Nitrogen 	1-2% 	Carbon monoxide 	 10-4% 
Oxygen 	8.0% 	Hydrogen 	  12.4% 
Sulphur 	1-6% 	Methane 	3.5% 
Total carbon contained 	 ' Ethylene 	0.2% 

by dry coal charged 1012.0 lbs. 	Nitrog,-en 	 60-6% 
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REMARKS. 

This coal gives off a poor quality of gas, which did not enable the engine to carry 
full load. The coal is easy to work in the producer but it requires a good deal of 
attention, no clinker or arch was formed in the fire and the engine valves were not 
coated by tar. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 

31. Dry coal charged during trial 	lbs. 	1348 
32. Combustible charged during trial 	lbs. 	1250 
33. Average B.H.P. of engine during trial 	H.P. 27.67 
34. " indicated H.P. of engine during trial 	H.P. 36.25 
35. " H.P. taken by 'exhauster and gas washer 	H.P. 	4.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 27.67 
37. " 	" corresponding to total gas produced 	H.P. 27.67 
38. " 	 CC 	 CC 	 CI ec 	Cr 	and 

available for outside use, allowing for power used 	H.P. 23.67 

HOURLY QUANTITIES. 

39. Coal charged per hour 	lbs. 57.3 
40. Dry coal charged per hour 	 lbs. 56.2 
41. Combustible charged per hour 	lbs. 52.1 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	14-3 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	14.0 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	13.0 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lls.F.% 	8-28 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 12.25 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3645 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. -ft. 	3512 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3645 
50 Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3512 
51 Calorific value of coal charged per hour 	  B.T.U. 752000 
52. " 	" 	gas produced per hour (lower value) 	 B.T.U. 329000 
53. Steam used in producer per hour 	lbs. 	100 

ECONOMIC RESULTS. 

59. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 
charged 	  cub. ft. 	61-3 

55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 62.5 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	67.4 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	96-9 
58.

el ‘e 	 CC 	 CC 	 CC 	
C 	B.H.P. "   cub. ft. 126.9 

59 Steam used in producer per lb. coal charged 	lbs. 	1.75 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 29.5 
61.- Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 464.0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 43.8 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 37.4 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 30-8 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 21.4 
66. Over all efficiency of producer and engine plant 	  per cent. • 9.36 
67. Calorific value of gas supplied t.., engine per B.H.P. per hour 	 B.T.U. 	11900 
68. " 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 27160 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  2.07 	2.03 	1.88 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries    2.42 	2.37 • 2-20 

71. -Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.  	 2-94 	2.88 	2.67 

83-7 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 10 

Date—February 18 and 19,1909. 	 Trial Number-27. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	3007 inches. 

9 p.m., Feb. 18 	3000 	" 
end of trial 	29' 72 	" 

Water meter reading at 9  am.,  Feb. 18. 	 83,061 imperial gallons. 
" 	8  am., 	" 19  	85,970 	« 	‘ 

Difference, in 23 hours 	2,909 	« 	" 
Brick in producer base 	910 lbs. 
Average level of fuel below top plate of producer 	18 inches. 

TIME. 
3.30  am.,  Feb. 18 Started fire with 10 lbs. of shavings, 70 lbs. of wood, and 140 lbs.of 

coke. 
6.00 " 	" " Down-draft with fan exhausting directly to the atmosphere. 
6.00 " 	" " Charged 75 lbs. of coal. 
6.30 " 	" " 	" 75 	" 
7.30 " 	" " 	" 	75 	" 
8.00 	CC 	CC 	CC 	CC 	100 	CC 

8.15 " 	" " 	" 	50 	" 
8.25 " 	" " Down-draft with blower. 
8.35 " 	" " Started engine. 
8.40 " 	" " Charged 50 lbs. of coal. 
8.45 " 	" " Started trial. 
1.50 p.m. " " Steam blown through gas- ,Î9sher. 
3.00  am,  " 19 	ic 
4.30 	" 	CC 	CC 	 CC 	CC 	 CC 

8.45 " 	" " Trial finished 

A slight trace of tar was noticed at the engine inlet valve after running 15 hours. 
Tar removed from wet scrubber 	30 lbs. 
Tar removed from gas washer 	  
677 lbs. of wet refuse removed from the producer during the trial. 
237 lbs. of this when dried weighed 	 160 " 
1055 lbs. of wet refuse removed after the trial . 
301 lbs. of this refuse when dried weighed 	170 « 



Date-February 15 and 19,1909. Trial Number-27. 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF COMPOSITION1OFIGAS BY VOLUME. 

	

- 	am- Carbon (-, ‘ 	.,, 	Ethy- 	Carbon 	n_ 	Meth- 	Hydro- 	Nitro 	Infl - - 

	

Time 	Dioxide `-'Yge'' 	leae 	woxuide: 	ane 	gen 	gen 	mable
gas 	• 

per cent, per cent, per cent, per cent. per cent, per cent. per cent. per cent. 

9.05 a.m..... 	10.5 	1.0 	0.1 	11-2 	2-5 	8.5 	66.2 	2P.3 10.05 	" 	.... 	10.7 	0.8 	0.4 	10.9 	4-4 	8-9 	63.9 	24.6 11.00 	" 	.... 	10.9 	0.8 	0.2 	10.9 	3-1 	9.7 	64-4 	23.9 12.00 noon.... 	10-6 	1.1 	0-3 	10-3 	3.1 	11.0 	63-6 	24-7 1.05 p.m..... 	11-9 	0.8 	0.1 	9.2 	- 	4.3 	13-1 	60-6 	26.7 2.00 	" 	.... 	11-4 	0.8 	0.0 	13-0 	2-4 	12.7 	59.7 	28-1 3.00 	" 	.... 	3 • 8 	0.8 	0.2 	14.5 	1-7 	10.7 	62.3 	27.1 4.00 	" 	.... 	9.1 	0-S 	0.1 	16.6 	2-0 	6.8 - 	64.6 	25.5 5.00 	" 	.... 	11.1 	0-7 	0.3 	10.1 	2-5 	8.2 	67-1 	21-1 7.30 	" 	.... 	3.5 	0-9 	0.0 	12.1 	2.9 	11-0 	64-6 	26.0 3.45 	" 	.... 	9.4 	0-6 	0-0 	14.1 	2.4 	9.8 	63.1 	26.9 10.30 	" 	.... 	14.0 	0.6 	0.2 	10-3 	2-9 	16-0 	56-0 	29.4 11.45 	" 	.... 	9.6 	0-6 	0.2 	15-7 	2.4 	10.5 	61-0 	28.8 
1.30 a,.m..... 	10.4 	0-5 	0.0 	12.8 	2-8 	15-8 	57.4 	31.4 
3.00 	" 	.... 	9- 8 	0-8 	0-2 	10.7 	3.8 	14.6 	60-1 	29.3 4.30 	" 	.... 	9.6 	0-1 	0.1 	13.8 	2 • 4 	6.5 	66.9 	22-S  
6.00 	" 	.... 	11.5 	0.8 	0.0 	12.3 	2.2 	13.1 	60.1 	27.6 
7.30 	" 	.... 	9-5 	0.6 	0.1 	13-2 	2-0 	10-4 	64.2 	25.7 
S.30 	" 	.... 	9.3 	0.9 	0-0 	17-4 	1.6 	4-6 	76.2 	23 • 6 



Date-February 18 and 19, 1909. Trial Number-27. 
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OBSERVATIONS OF GAS METER AND B. R. P. 

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

Main 	Cubic 	 Loads on 	Net 	Revo- 

gas 	feet 	 tight and 	load 	lutions  

	

Ulnae. 	meter 	in 	Munarks. 	Time. 	slack sides 	on 	counter 

readings 	inter- 	 of brake, 	brake 	rembng 

 	val 	 ' 	onside 

cub.ft 	 11)S. 	Pbs. 	lbs. 	shalt. 

8:45  am. 	2070025  	N.B0 	275 	92 	183 	33031 
9.15 	" 	2072080 	1955 	" 	 275 	92 	183 	 
9.45 	" 	2073755 	1675 	“  	275 	92 	183 	 

10.15 	2075490 	1735 	"  	275 	105 	170 	 
10.45 	" 	2077280 	1790 	"  	275 	105 	170 	 
11.15 	" 	2079115 	1835 	"  	275 	105 	170 	 
11.45 	" 	2080940 	1825 	"  	275 	105 	170 	 
12.15pan. 	2082540 	1600 	"  	275 	105 	170 	56349 
12.45 	" 	2084310 	1770 	"  	275 	105 	170 	 
1.15 	" 	2086075 	1765 	"  	275 	100 	175 	 
1.45 	" 	2087540 	1465 	“  	275 	100 	175 	 
2.15 	" 	2080275 	1735* 	"  	275 	100 	175 	 
2.45 	" 	2090980 	1705 	"  	275 	100 	175 	 
3.15 	" 	2092650 	1670 	"  	275 	100 	175 	 
3.45 	" 	2094340 	1690 	"  	275 	100 	175 	 
4.15 	" 	2096065 	1725 	"  	275 	100 	175 	 
4.45 	" 	2097690 	1625 	"  	275 	105 	170 	86461 
5.15 	" 	2099350 	1660 	"  	275 	105 	170 	 
5.45 	" 	2101025 	1675 	"  	275 	105 	170 	 
6.15 	" 	2102680 	1658 	"  	275 	105 	170 	 
6.45 	" 	2104325 	1645“  	275 	105 	170 	.... ..... 

7.15 	" 	2105825 	1500 ' 	"  	275 	105 	170 	 
7.45 	" 	2107370 	1545 	" 	8.00pan. 	275 	105 	170 	 
8.15 	" 	2108800 	1430 	“  	275 	105 	170 	 
8.45 	" 	2110490 	1690 	"  	275 	105 	170 	 
9.15 	" 	2112160 	1670 	"  	275 	105 	170 	 
9.45 	" 	2113850 	1690 	"  	275 	105 	170 	 

10.15 	" 	2115560 	1710 	"  	275 	100 	175 	 
10.45 	" 	2117120 	1560 	"  	275 	100 	175 	 
11.15 	" 	2118710 	1590 	"  	275 	100 	175 	. 	.. 	. 	. 
11.45 	" 	2120225 	1515 	"  	275 	100 	175 	 
12.15 am. 	2121860 	1635 	"  	275 	100 	175 	 
12.45 	" 	2123555 	1695 	"  	275 	100 	175 	 
1.15 	" 	2125095  	" 	1.00a.m. 	275 	100 	175 	 
1.45 	" 	2126680 	1585 	"  	275 	100 	175 	 
2.15 	" 	2128235 	1555 	"  	275 	100 	175 	 
2.45 	" 	2129800 	1565 	u  	275 	100 	175 	 
3.15 	" 	2131350 	1550 	"  	275 	100 	175 	 
3.45 	" 	2132920 	1570 	“  	275 	100 	175 	 
4.15 	" 	2134640 	1720 	"  	275 	100 	175 	 
4.45 	" 	2136425 	1785 	" 	4.30p.m. 	275 	100 	175 	 
5.15 	" 	2138100 	1675 	"  	275 	100 	175 	 
5.45 	" 	2140010 	1810 	" 	5.30p.m.. 	275 	100 	175 	 
6.15 	" 	- 2141700 	1690 	"  	275 	100 	175 	 
6.45 	" 	2143400 	1700 	"  	275 	100 	175 	 
7.15 	" 	2145090 	1690 	"  	275 	100 	175 	 
7.45 	" 	2146915 	1825 	"  	275 	100 	175 	 
8.15 	" 	2148825 	1910 	"  	275 	100 	175 	 
8.45 	" 	2150655 	1830 	"  	275 	100 	175 	93031 



Date-February 18 and 19,1909. Trial Number-27. 

Note : Boys Calorimeter used. 
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-OBSERVATIONS OF GAS CALORIMETER ,  AND COAL WEIGHED. 

. 	..■. 
Water Temp. 'zi 	

c3 

g 	,..... 	Deg. Cent. 	 0 

	

 
Time 	

o..ei  
0  ' ' u;  	 m 	 0 b0 

	

', 	. Q  0 	
c ',.2 	o 	Time 	0) H ,,- 	2 

	

'cl à. 	3 	g 3 

	

. 	 . 	 -1(.. 	,-- 	Ene.È 	 E 	Inlet Outlet cf)  g 	e4 co) 	 o..o 	o- 	•- 0 

	

lbs. 	lbs. 

	

8.45a.m. 	 
9.15 	" 	.. 	54 	3.02 	S.58 	1685 	89.0 	 

	

9.45" 	.. 	54 	T1- 	2.93 	8.67 	1670 	91-1  	 9.20 
.0.15 	" 	.. 	54 	171. 	2.95 ,11 •56 	1700 	99-4 	10.05 	50 	50 	10.05 
.0.45 	" 	.. 	54 	-A 	3-03 	11-89 	1680 	101-2 	10-45 	50 	100 	10.45 
.1.15 	" 	.. 	54 J.- 	3.24 	10-39 	1610 	91.2 	11.30 	75 	175 	 
1.45 	" 	.. 	54 	3-26 	12-96 1680 	129.0  	 11.40 
L2.15p.m... 	54 	321 	3.40 	10.44 	1640 	91 , 5 	12.30 	50 	. 	225 	12.30' 
L2.45 	" 	.. 	55 	?f 	3.48 	11-73 	1640 	107.2 	12.55. 	75 	300 	12.45 
1.15 	" 	.. 	55 	3.62 	12-79 	1640 	119-2 	 
1.45 	" 	.. 	56 	3.77 	11.43 	1630 	98.9 	1.50 	50 	250 	 

	

2.15" 	.. 	56 	3.70 	11-20 	1820 	108-2 	 
2.45 	" 	.. 	56 	'T,-, 	4.01 	10.57 	1735 	107-3 	2.40 	50 	400 	 
3.15 	" 	.. 	56 	h 	4.46 	18.08 	1640 	132.6 	3.15 	50 	450 	3.15 
3.45 	" 	.. 	57 	Te,-,. 	4-51 	14.38 	1720 	100.8 	 
4.15 	" 	.. 	57 	Tly 	4-43 	15.38 	1790 	116.5 	4.15 	50 	500 	 
4.45 	" 	.-. 	58 	-A- 	4.47 	13-00 	1640 	95.0 	 4.45 
5.15 	" 	.. 	58 	i'7 	4.48 	13.98_1770 	114.3 	5.10 	75 	575 	 
5.45 	" 	.. 	59 	4.75 	12.37 	1640 	99.0 	 
6.15 	" 	.. 	59 	4-71 	12-00 	1640 	94.7 	6.20 	50 	625 	 
6.45 	" 	- 	 
7.15 	" 	.. 	59 	4.52 	12.52 	1865 	118-0 	7.10 	75 	700 	 
7.45 	" 	.. 	59 	4-49 	11.63 	1820 	103-0 	7.50 	50 	750 	 
8.15 	" 	.. 	58 	4.72 	12-45 	1770 	108.5 	8.15 * 	75 	825 	8.15 
8.45 	" 	.. 	59 	1 	4.69 	12.23 	1800 	107.6 	 
9.15 	" 	.. 	58 	4.52 	11.52 	1845 	102-3 	 
9 245 	" 	.. 	59 	4.78 	13-53 	1800 	124-8 	 

10.15 	" 	.. .. 	 10.10 	50 	875 	 
10.45 	" 	.. 	60 	::- 	5.59 	14.59 	1635 	116.5 	10.30 	' 	50 	925 	 
L1.15 	" 	.. 	60 	i 	5.60 	14-66 	1640 	117-6 	10.45 	50 	975 	 
11.45 	" 	.. 	60 	4.90 	13.38 	1625 	109.3 	  
[2.15a.m.    	- 12.30 	50 	1025 	 
12.45 	" 	.. 	61 	5.29 	14.53 	1610 	117-8 	 

.1 - 	" 	.. 	61 	5.28 	12-58 	1635 	95-2 	1.20 	50 	1075 	 
1.45 	" 	.. 	61 	-7-21 	13-41 	1630 	106.0 	 
2.15 	" 	.. 	61 	5.22 	14.00 	1600 	111.4 	2.15 	50 	1125 	 
2.45 	" 	.. 	62 	1 	5-88 	15-52 1605 	122-5 	2,45 	50 	1175 	 
3.15 	" 	.. 	62 	1 	6.25 	14-46 	1635 	106-5 	' 
3.45 	" 	.. 	62 	_ 	5.74 	13-51 	1605 	97.8 	3.35 	50 	1225 	 
4.15 	" 	.. 	62 	5-93 	13.69 	1650 	101.4 	 
4.45 	" 	.. 	62 	7.01 	15.61 	1620 	110.4 	4.35 	75. 	1300 	 
5.15 	" 	.. 	62 	1 	5-43 	13.32 	1630 	102.0 	 
5.45 	" 	.. 	61 	5-24 	12-72 	1775 	103.5 	5.40 	50 	1350 	 
6.15 	" 	.. 	61 	2 	5-50 	12-51'1700 	94-3 	 
6.45 	" 	.. 	61 	* 	5 •76 	11-36 1655 	88-1 	 
7.15 	" 	.. 	59 	* 	4-36 	9-90 1790 	94.2 	7.10 	50 	1400 	 
7.45 	" 	.. 	59 	'2- 	4-30 	'9-36 	1785 	85-5 	7.50 	25 	1425 	 
8.15 	" 	.. 	59 	-er, 	5-01 	10.09 	1885 	91.0 	 



Date-February 18 and 19, 1909. Trial Number-27. 
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OBSERVATIONS OF  TEMPERATURES AND PRESSURES. 

PRESSURE. 	SUCTION. 	STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of "grater. 	PRESSURE. 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  O)  
.--. 0 	 c) 

.9 ... 	-,-. .• 	• 	...e 	.; 	 › 	›.. 	.... 
+3 	ti; 	• 	r. .,.., 	a) 	« 

	

S 	.e 	0 	
rt 

''' 	
a 

	
Ca 	 .% 0 	C.) 	0 	tO 	-II' 	a) 	re 	tJ 	0 	eg re 	C .) 	' 

	

C' 	 C 

	

e P‘ 	)1-9 	Ê., 	:-.4 	C  I-51 	4' o 	C!.  

8.45am. 	780 	55 	48 	120 	3.6 	6-2 	6.8 	9.0 	8.0 	1.2 	47 	43 
9.15 	" 	. 	840 	54 	50 	122 	3.6 	6-2 	6-8 	9.8 	8-6 	2 • 4 	60. 	57 
9.45" 	. 	820 	55 	52 	131 	3.5 	5.2 	5 • 4 	7-4 	6 • 7 	1-3 	62 	59 

10.15 	" 	. 	860 	55 	52 	131 	3.6 	5.7 	5.9 	8.7 	7.2 	1.8 	55 	52 
10.45 	" 	. 	890 	56 	54 	135 	3.6 	6.1 	6.3 	7-8 	7.3 	1.3 	63 	60 
11.15 	" 	. 	860 	57 	54 	136 	3.6 	6-1 	6.3 	. 8.8 	7.3 	1.7 	62 	59 
11.45 	" 	. 	870 	58 	56 	142 	3.4 	5.6 	5.8 	7.3 	6.8 	1.5 	57 	54 
12.15 p.m. 	820 	58 	56 	141 	3.5 	5.7 	5.9 	8-5 	7-1 	1.7 	50 	46 
12.45 	' 	. 	850 	60 	58 	144 	3.5 	5.7 	5.9 	9.2 	7.5 	2.4 	56 	53 
1.15 	" 	. 	860 	60 	58 	140 	3.4 	5 • 2 	5-4 	8.5 	5-9 	1.3 	60 	57 
1.45 	" 	. 	830 	60 	59 	140 	3.3 	4-8 	5.0 	6.5 	5.3 	1.2 	56 	52 
2.15 	" 	. 	830 	63 	58 	144 	3.6 	5.8. 	5.0 	7.9 	7.0 	1-7 	55 	52 
2.45 	" 	. 	810 	64 	58 	146 	3.5 	5.2 	5.4 	7.7 	6-8 	2-2 	66 	63 
3.15 	" 	. 	840 	65 	59 	146 	3.2 	4.6 	4.8 	8.8 	6.1 	1.6 	68 	65 
3.45" 	. 	830 	64 	60 	150 	3.5 	4-9 	5.1 	8.0 	7 • 1 	1.5 	51 	48 
4.15 	" 	. 	840 	64 	60 	148 	3.3 	4.4 	4-6 	7.7 	7.0 	1.6 	59 	56 
4.45 	" 	. 	780 	64 	60 	148 	3.4 	4.3 	4.5 	7.6 	6.5 	1.7 	60 	57 
5.15" 	. 	810 	63 	60 	144 	3-5 	4.4 	4.6 	7.8 	7.1 	1.6 	56 	53 
5.45 	" 	. 	790 	64 	62 	144 	3.6 	6-3 	6.5 	8.0 	7.1 	2.5 	50 	47 
6.15 	" 	. 	790 	64 	61 	143 	3.5 	5.9 	6.1 	8.0 	7.1 	2.5 	30 	26 
6.45" 	. 	800 	64 	62 	148 	3.6 	5.9 	6.1 	8.0 	7.0 	2.3 	50 	47 
7.15 	" 	. 	780 	64 	61 	144 	3.4 	5.8 	6-0 	8.0 	7.1 	2.6 	45 	41 
7.45 	" 	. 	790 	63 	60 	150 	3.4 	5.3 	5.5 	6-7 	5.8 	3.2 	64 	61 
8.15 	" 	. 	SOO 	64 	60 	150 	3.4 	5.8 	6.0 	8.8 	7.7 	2-0 	45 	41 
8.45 	" 	. 	800 	64 	60 	146 	3.6 	6-1 	6-3 	9.3 	8.2 	2-3 	62 	58 
9.15" 	. 	790 	64 	60 	147 	3.6 	6.3 	6.5 	9.0 	8.0 	2.2 	64 	60 

'9.45" 	. 	780 	64 	60 	148 	3.5 	6-2 	6-4 	9.0 	7.8 	1-9 	48 	45 
10.15 	" 	. 	770 	64 	61 	144 	3.6 	5.8 	6.0 	9.2 	7.3 	1.7 	53 	49 
10.45 	" 	. 	850 	65 	63 	148 	3-4 	5.7 	5.9 	8.3 	7.1 	1.4 	70 	67 
11.15 	" 	. 	780 	65 	64 	154 	3.4 	4.8 	5.0 	6.4 	5.4 	1-2 	62 	58 
11.45 	" 	. 	760 	64 	64 	154 	3.4 	5.6 	5.8 	7.7 	6-6 	1.5 	50 	47 
12.15 a.m. 	770 	64 	64 	155 	3.4 	5.7 	5.9 	8.9 	7.3 	1-7 	51 	47 
12.45" 	. 	770 	64 	64 	156 	3-4 	5.3 	5-5 	8.0 	7.1 	1.6 	56 	53 
1.15 	" 	. 	780 	63 	64 	148 	3.5 	5-5 	5.7 	8.7 	7-6 	1.5 	47 	51 
1.45 	" 	. 	780 	63 	64 	142 	3.5 	5.5 	5-7 	8.7 	7.6 	1.4 	46 	41 
2.15" 	. 	780 	63 	64 	143 	3.5 	5.4 	5.6 	8.7 	7.7 	1-8 	57 	53 
2.45 	" 	. 	SOO 	63 	64 	145 	3.4 	5.2 	5-4 	7.8 	7.0 	1.7 	60 	57 
3.15 	" 	. 	770 	63 	64 	142 	3.4 	5.1 	5.3 	8.8 	7-7 	1.6 	78 	73 
3.45" 	. 	820 	66 	64 	138 	3.5 	5.3 	5-5 	9.5 	8-4 	1.9 	68 	64 
4.15 	" 	. 	820 	66 	64 	139 	3.6 	5.6 	5.8 	9.7 	8.8 	1-7 	70 	66 
4.45 	" 	, 	810 	65 	64 	138 	3.6 	5-7 	5-9 	9-8 	8-7 	1.5 	30 	26 
5.15 	" 	. 	800 	67 	64 	139 	3.6 	5.3 	5.5 	9.7 	8.6 	1-4 	28 	25 
5.45" 	. 	800 	67 	64 	138 	3-6 	5.4 	5-6 	9.8 	8-5 	1.• 	16 	10 
6.15 	" 	. 	810 	67 	64 	140 	3-6 	5.3 	' 5.5 	9.3 	8.1 	1.3 	16 	10 
6.45" 	. 	800 	67 	64 	139 	3.5 	5.4 	5-6 	9.1 	8.0 	1.4 	60 	57 
7.15 	" 	. 	820 	64 	59 	133 	3 -7 	5-2 	5.4 	12-0 	10-6 	2.1 	71 	68 
7,45 	" 	. 	800 	61 	58 	134 	3.5 	.5.0 	5.2 	8-8 	7-7 	1.6 	75 	72 
8.15 	" 	. 	820 	60 	59 	140 	3-7 	6.2 	6-4 	10.2 	9.0 	1-9 	50 	47 
8.45 	" 	. 	800 	60 	58 	139 	3-7 	6.1 	6.3 	9.8 	8.8 	1.9 	47 	44 
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PRODUCER TRIAL No. 27. 

Date-February 18-19,1909. Producer No. 4, at McGill University. 
Time of lighting up-3.30 a.m. Trial commenced 8.45  am.  February 18; ended 

8.45 a.m. February 19. 
Duration of trial-24 hours. Kind of fuel-No. 10 coal. 
Observers and staff during trial-Killam, Cameron, Gardner. 
Computers-Kil lam, Canieron. 
Chemists-Campbell, Stansfield, NicollS. 

SUMMARY OF OBSERVATIONS. ., 

	

FUEL. 	 - 
1. Total coal charged during trial 	lbs. 	1425 
2. Moisture in coal as charged 	  per cent. 	2.5 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	11300 
4. " 	" 	of dry-coal per lb 	  B.T.U. 	11590 
5. Proidmate analysis of coal as charged (by weight): fixed carbon, 

45.0; volatile matter, 34.4; ash, 18-1; moisture, 2.5 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 	, 

43.0; volatile matter, 5-8 	Total per cent. 	48-8 
7. Average depth of fuel bed (measured from centre of gas outlet) ... 	ins. 	.19 ....., 

	

GAS. 	 ' 
8. Total gas produced during, trial (from meter readings) 	 cub. ft. 80530 
9. Average temperature of o 'us leaving producer 	.F. 	769 

10.
cc 	cc 	cc 	at meter 	°F. 	62.5 

11. Average temperature of air in producer house 	.F. 	60 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 105.5 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs per sq. in.) 	  B.T.U. 107.2 - 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	98.9 
14. Average barometric pressure 	  lbs. sq in. 14.66 
15. " suction at producer 	 ins, of water 	1.8 
16. " _ suction at exhauster 	

_ 
	ins, of water 	8.6 

17. " pressure of gas at meter 	  , 	. ins, of water 	4.4 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2110 
19. " water used in scrubber and gas washer 	lbs. 36115 
20. " tar extracted in scrubber and gas washer 	 lbs. 	41 

	

. 	.- 	 
21. Average power re 

cc 	
cc quired to drive exhauster..  	H.P. 	2.5 

22.
cc 	 gas washer 	H.P. 	1.5 

ENGINE. 
23. Total revolutions during trial (from counter) 	320000 
24. Average explosions per minute 	 101.6 
25. Average effective load on brake 	lbs. 	173-6 
26. Effective radius of brake wheel 	ft. 	3.836 
27. Average mean effective pressure from indicator diagrams  • 	 lbs. sq. in. 	67.2 

28. Notes. 
Fire poked at: 9.20, 10.05, 10.45, 11.40 mm.; 12.30, 12.45, 3.15, 4.45, 8.15, 9.45, 10.30 p.m.; 4.10, 4.30 a.m. 
Refuse removed at: 10.20, 10.45 a.m.; 12.40, 8.15, 9.50, 10.20 p.m.; 2.15, 2.50, 3.45, 4.10, 6.00, 7.05 a.m. 
Behaviour of coal: Fairly good for producer work. 
Average time between poking: 1 hour, 51 minutes. 
Clinker: No clinker present. 
Tar: Very little. 
State of engine valves at end of trial: Fairly clean. 
Valves last cleaned: Jan. 29, 1909. 

29. ANALYSIS OF DRY COAL. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.1% 	Carbon dioxide 	 10.4% 
Carbon 	  63.5% 	Oxygen 	 0.8% 
Nitrogen 	1.3% 	- Carbon monoxide 	 12.1% 
Oxygen 	7.1% 	Hydrogen 	  10.6% 
Sulphur 	5.4% 	Methane 	2.7% 
Total carbon contained 	 Ethylene 	0.1% 

by dry coal charged 882.5 lbs. 	' 	Nitrogen 	63.3% 
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lbs. 	1389 
lbs. 	1130 

H.P. 	28•16 
H.P. 	39.00 
H.P. 	4-0 
H.P. 	28.16 
H.P. 	28• 16 

H.P. 	24.16 

cub. ft. 	55.6 
cub. ft. 	57.0 

	

cub. ft. 	70-1 

	

cub. ft. 	84.7 
cub. ft. 117.2 

	

lbs. 	1.48 

	

lbs. 	25-3 

lbs. 448.0 
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REMARES. 
Gas of low calorific value, but enabled the engine to run with very little attention 

during the whole trial. There seemed to be a lot of dirt and tar coming from the wet 
scrubber and a slight trace of tar was noticed in the engine inlet valve after running 15 
hours. No arch or clinker was present in fire although the suction at the producer was 
rather higher than usual. 

• SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

31. Dry coal charged dining trial 	  
32. Combustible charged during trial 	  
33. Average B.H.P. of engine during trial 	  
34. " indicated H.P. of engine during trial 	  
35. " H.P. taken by exhauster and gas washer 	  
36. " B.H.P. while gas consumption of engine was taken 	 
37. "" 	" corresponding to total gas produced 	 
38. cc 	cc 	cc 	cc 	cc 	cc 	" and 

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

39. Coal charged per hour 	lbs. 59.4 
40. Dry coal charged per hour 	lbs. 57-9 
41. Combustible charged per hour 	lbs. 47-1 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 14.9 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 14.5 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 11.8 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	8.44 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 12.95 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3354 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3304 
49. Gas by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3354 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3304 
51-: Calorific value of coal charged per hour 	  B.T.U. 671000 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 327000 
53. Stea,m used in producer per hour 	lbs. 	88• 0 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com-

bustible charged 	 
Gas (dry at 60° and 14.7 lbs 	,per sq. in.) used per I.H.P. per hr.... cc 	cc 	cc 	 cc 	cc 	B.H.P. 	cc 	. . . 
Steam used in producer per lb. coal charged 	  
Water used in scrubber and gas washer per lb. coal charged 	 
"W"ater used in scrubber and gas washer per 1000 cub. ft. gas pro-

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

charged 	 per cent. 48.6 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 41.7 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	 per cent. 34.2 
65. Thermal efficiency of engine, based on B.J1  P 	  per cent. 22.0 
66. Over all efficiency of producer and engine plant 	 per cent. 10-67 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 11580 
68.

CI 	 Cf 	coal charged into produce per B.H.P. per hr 	 B.T.U. 23840 
Coal as Dry Com-

coal. bustible. 

57. 
58. 
59. 
60. 
61. 

charged. 
69. Pounds per hour charged into producer per B.H.P. 

developed by engine 	  2.11 	2.06 	1-67 
70. Pounds per hour charged into producer per B.H.P. avail-

able for outside use and allowing for power used by 
auxiliaries 	  2.46 	2.40 	1.95 

71. Pounds per hour charged into producer per B.H.P., allow-
ing for power and also for steam used by producer 	 3.00 	2.92 	2.38 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 11 

Date—February 25 and 26,1909. 	 Trial Number-29. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	29 25 inches. 

8.30 p.m., Feb.. 25 	29' 61 	" 
end of trial 	29' 79 	" 

Water meter reading at 8.45  am.,  Feb.. 25 	87,851 imperial gallons. 
" 	8.15 a.m., 	" 	26 	90,383  

Difference, in 234  hours 	2,532  

Brick in producer base 	920 lbs. 
Average level of fuel below top plate of producer 	17 inches. 

TIME 
4.30 a.m., Feb. 25 Started fire with 10 lbs. of shavings, 60 lbs. of wood, 153 lbs.of coke. 

	

5.30 " 	" " Down-draft with fan exhausting directly to the atmosphere. 

	

5.45 " 	" " Charged 63 lbs. of coal. 

	

ii 6.15 	" 	" 	 117 	" 
8.15 " 	" " Down-draft with blower. 
8.25 " 	" " Started engine. 
8.30 " 	" " Started trial. 
7.30 p.m., " " Gas washer blown through with steam. 

12.35 a.m., 	" 26 	cc 	cc 	 cc 
4.30 	cc 	cc 	cc 	cc 	cc 	cc 
6.40 	" 	" 	" 	it 	 f 4 	 ie 

8.30 	" 	" 24 Trial finished. 

Notes. 
Tar removed from wet scrubber 	107 lbs. 
Tar removed from gas washer 	7 " 
Tar removed from seals, etc.. 	  
Wet refuse removed from the producer during the trial 	278 " 
139 lbs. of this when cLried weighed 	92 " 
Wet refuse removed at the end of the trial 	1,300 " 
220 lbs. of this when dried weighed 	139 " 

It was not necessary to clean the valves  after this trial. 	 . 
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53.9 

62.1 
62-5 
49.1 
60.1 
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56.7 
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23.0 
24.8 
25.9 
27.9 
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27.2 
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40.0 

25.4 
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43-0 
30.2 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-February 25 and 26,1909. ' 	 Trial Number-29. 

11'2 

Time 
Ethy- 
lene 

Meth- 
ane 

Nitro- 
gen 

Carbon 
Dioxide 

Carbon 
mon- , 
oxide 

Hydro- 
gen 

Inflama- 
mable 

gas 
Oxygen 

per cent. percent percent per cent.  percent percent percent per cent. 

9.00 aan.. 
10.00 " 
11.00 " 
12.30 
1.45 " 
2.45 " 
3.45 " 
4.45 " 
6.00 " 
7.30 " 
S.30 " 
9.30 " 

10.30 " 
11.30 " 
1.00 aan..... 

4.00 " 
5.30 " 
7.00 " 



Date-February 25 and 26,1909. Trial Number-29. 
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OBSERVATIONS OF GAS METER AND B.H.P. 

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

Main 	Cubic 	 Loads on 	Net 	Revo- 

gas 	feet 	 tight and 	load 	lutions 

	

Time. 	nmter 	in 	Renarks. 	'Dine, 	slaek sides 	on 	counter 

readings 	inter- 	 of brake, 	brake. reading 

	

 	val,  	on  si de 

cub.ft. 	 lbs. 	1 	lbs. 	lbs. 	shaft. 

	

8.30a.m. 	2189250    	275 	100 	175 	75590 

	

9.00 	" 	2191180 	1930 	N.B.O. 	 

	

9.30 	" 	2193220 	2040 	"  	225 	90 	135 	 

	

10.00 	" 	2195260 	2040 	"  	225 	90 	135 	85320 

	

10.30 	" 	2197100 	1840 	" 	9.45 	200 	75 	125 	 

	

11.00 	" 	2199100 	2000 	"  	225 	85 	140 	 

	

11.30 	"' 	2200700 	1600 	"  	225 	85 	140 	 

	

12.00p.m. 	2202400 	1700 	"  	225 	85 	140 	 

	

12.30 	" 	2204330 	1930 	"  	225 	85 	140 	 

	

1.00 	" 	2206140 	1810 	"  	225 	85 	140 	 

	

1.30 	" 	2207780 	1640 	"  	225 	85 	140 	09260 

	

2.00 	" 	2209500 	1720 	"  	225 	85 	140 	 

	

2.30 	" 	2211320 	1820 	"  	225 	85 	140 	 

	

3:00 	" 	2213050 	1730 	"  	225 	85 	140 	 

	

3.30 	" 	2214750 	1700 	"  	225 	85 	140 	 

	

4.00 	" 	2216430 	1680 	"  	225 	85 	140 	26340 

	

4.30 	" 	2218080 	1650 	"  	225 	85 	140 	 

	

5.00 	" 	2219780 	1 7-00 	"  	250 	90 	160 	 

	

5.30 	" 	2221260 	1480 	"  	250 	90 	160 	 

	

6.00 	" 	2222860 	1600 	"  	275 	115 	160 	 

	

6.30 	" 	2224520 	1660 	"  	275 	115 	160 	 

	

7.00 	" 	2226070 	1550 	"  	275 	115 	160 	 

	

7.30 	" 	2227750 	1680 	"  	275 	115 	160 	 

	

8.00 	" 	2229550 	1800 	"  	275 	115 	160 	 

	

8.30 	" 	2231200 	1650 	"  	275 	115 	160 	 

	

9.00 	" 	2232880 	1680 	"  	275 	115 	160 	 

	

9.30 	" 	2233580 	1700 	"  	275 	115 	160 	 

	

10.00 	" 	2236260  	275 	115 	160 	 

	

10.30 	" 	2237680 	1420 	"  	275 	95 	180 	70290 

	

11.00 	" 	2239180 	1500  	275 	95 	180 	 

	

11.30 	" 	2240550 	1370 	"  	275 	95 	180 	 

	

12.00a.m. 	2242150 	1000 	"  	275 	95 	180 	 

	

12.30 	" 	2243780 	1630 	"  	275 	95 	180 	 

	

1.00 	" 	2245320 	1550 	"  	275 	95 	180 	 

	

1.30 	" 	2246855 	1525 	"  	275 	95 	180 	90500 

	

2.00 	" 	2248635 	1780 	"  	275 	95 	180 	 

	

2.30 	" 	2250270 	1575 	"  	275 	95 	180 	 

	

3.00 	" 	2251960 	1750 	"  	275 	95 	180 	 

	

3.30 	" 	2253785 	1825 	" 	' 	275 	95 	180 	 

	

4.00 	" 	2255250 	1465 	"  	275 	95 	180 	 

	

4.30 	" 	2256955 	1705 	"  	275 	95 	180 	 

	

5.00 	" 	2258475 	1520 	"  	275 	95 	180 	 

	

5.30 	" 	2260120 	1645 	"  	275 	95 	180 	17250 

	

6.00 	" 	2261690 	1570 	"  	275 	95 	180 	 

	

6.30 	" 	2263230 	1540 	"  	275 	95 	180 	 

	

7.00 	" 	2264900 	1670 	"  	275 	95 	180 	 

	

7.30 	" 	2266325 	1425 	"  	275 	95 	180 	 

	

8.00 	" 	2267925 	1600 	"  	275 	95 	180 	 

	

8.30 	" 	2269420 	1495 	"  	275 	95 	180 	37450 

83-8 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

Note: Boys Calorimeter used.. 
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e 	à 	,.., 	,.._. 	e, 	
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Time 	e)r,; , 	Di 	 to .5..) ce 	• 	
ca e.: 	,-, 	Time 	

1 	ta .- 	 (a..., 

z 
	

'il5 tab 

' 02 '«? 	 Z .... -'-' 	 E-i eC1 	 C3 ,  e 	‘.., 	Inlet 	Outlet 	e 0,.;.'3. 	. z 	 .... 0 
C 	,C) t;), 	 C.) 	•le- 	PIC) 	 , 	d e.) 	Ec-4 	fRi.,  

lbs. 	lbs. 
9.00a.m... .62 	à 	4-20 	11.23 	1600 	76.5 	 
9.30 '" 	 .. 	61 	-27 . 	3 •97 	10.86 	1750 	82-0 	 

10.00 	" 	.. .62 	A 	4.•33 	10.97 1890 	85.2 10.05am 	50 	50 	 
10.30 	" 	.. 	61 	h 	4.14 	11.80 1620 	84.2 	  10.40a.m. 
11.00 	" 	.. 	61 	-h- 	4.14 	13-34 1715 	107.2 11.00 	" 	50 	100 	 
11.30 	" 	.. 	60 	h 	4.12 	11.21 	1845 	88.8 11.25 	" 	50 	150 	11.40 ," 
12.00 noon 	61 	i5 	4-20 	9.82 1630 	87.0 	  
12.30p.m... 	61 	1 	4.57 	9-62 	1600 	96.0 12.30p.m. 500 	200 	 
1.00 	" 	.. 	62 	1 	4.62 	9.36 	1605 	90.5 	 
1:30 -" 	.. 	62 	* 	4.55 	9.23 	1725 	96-0 	1.45 	" 	50 	250 	1.35p.m 
2.00 	" 	.. 	62 	4 	4.69 	15.82 	1600 	94-0 	 
2.30 	" 	.. 	63 	* 	459 	16.30 1600 	111.4 	2.25 	" 	50 	300 	 
3.00 	" 	.. 	63 	4 	4.82 	14-42 	1645 	96.0 	: 
3.30 	" 	.. 	63 	* 	4.24 	13.61 	1735 	96-5 	 
4.00 	" 	.. 	63 	.',,' 	4.66 	13.59 	1745 	92.6 	 
4.30 	" 	.. 	63 	h 	4.59 	16.52 1615 	130:0 	4.20 	" 	75 	375 	 
5.00 	" 	.. 	63 	,I, 	4.93 	13.38 	1600 	107-0 	 
5.30 	" 	1. 	63 	; 	4-53 	11.26 1660 	88-4 	 
6.00 	" 	.. 	63 	1 	4.63 	11.66 	1680 	93-5 	6.05 	" 	50 	425 	 
6.30 	" 	.. 	63 	-A 	4.68 	11.38 	1600 	102.0 	 
7.00 	" 	., 65 	A 	4.96 	12-86 1600 	120:0 	7.00 	" 	50 	475 	 
7.30 	" 	.. 	65 	is'i, 	5.15 	10.53 	1800 	92.0 	7.30 	" 	50 	525 	 
800 	" 	.. 	66 	A 	6-23 	12.42 	1800 	106-1  	' 	8.00 	" 
8.30 	" 	.. 	64 	-A 	4-05 	9.97 1970 	110.7 	8.30 	" 	50 	575 	8,30 	" 
9.00 	" 	:. 	64 	* 	4-05 	8.61 	1920 	104- 9 	 
9.30 	" 	.. 	62 	1 	3.- 90 	8.48 	1850 	100-8 	9.50 	" 	50 	625 	9.50 	" 

10.00 ." 	 .. 	62 	* 	4.28 	9.43 	1920 	117.6 	 
10.30 	" 	.. 	63 	. 4 	4-53 	8-85 	1650 	1128 10.45 	" 	50 . 	675 	10.30 	" 
11.00 	" 	.. 	63 	* 	4.45 	9.85 	1640 	98-4     10.45 	" 
11.30 	" 	.. 	63 	A 	4.54 	12.45 	1700 	127-6 11.30 	" 	50 	725 	 
12.00a.m... 	63 	* 	4-53 	10.71 	1600 	117-5 	 
12.30 	" 	.. 	64 	* 	5-06 	9-73 	1880 	104.3 	 
1.00 	" 	.. 	64 	* 	5-53 	18.2. 	1775 	134.3 	1.00 a.m. 	25 	750 	1.00a.m. 
1.30 	" 	.. 	64 	-A, 	4.85 	14.20 1760 	111.6 	  
2.00 	" 	:. 	64 	F'7. 	4.90 	15.08 	1775 	122-9 	1.25 	" 	50 	SOO 	 
2.30 	" 	.. 	65 	* 	4.96 	12.87 	1630 	102.3 	 
3.00 	" 
3.30 	" 	.. 	65 	4 	4.66 	13-86 	1800 	133.1 	3.30 	" 	50 	850 	3.30 	" 
4.00 	" 	.. 	65. 	h 	4.75 	12-73 	1800 	- 97-5 	 
4.30 	" 	.. 	65 	h 	6.05 	14-61 	1875 	109.1 	4.30 	" 	75 	925 	 
5.00 	" 	.. 	65 	A 	4.87 	11.91 	1620 	110-4 	 
5.30 	" 	.. 	65 	A 	4.85 	13-06 1635 	127-6 	5.30 	" 	75 	1000 	 
6.00 	" 	.. 	65 	A 	4-89 	11-10 1830 	108 •0 	 

.6.30 	" 	.. 	65 	A. 	4.56 	10.49 	1950 	110.0 	6.35 -  " 	50 	1050 	7.00 	" 
7.00 	" 	.. 	65 	* 	4.65 	10-87 	1700 	125-7 	7.00 	" 	50. 	1100 	7.40 	" 
7.30 	" 	.. 	65 	* 	4.60 	9-49 	1755 	102.1 	7.45 	" 	25 	1125 	 
8.00 	" 	.. 	65 	1 	4-50 	S-271605 	94-6 	 . 	. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PnpssunE. 	SUCTION. 	STEAM 
. TEMPERAT17RES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE- 

°F. 	
. 

Meter. 	Exhauster. 	 lbs. per sq. in  

Time.  

	

o "15 	 o 
z- 
 C)  	.,‘ o 	

.. 	 8 	. 

	

' 	 . , 	
-■• 	 ,.-- 	 z -4- 	 -..> 

-5.2 	̀1 ; 	§ 	..., 	„,n 	.5-: 	-.' 	',-22 	-,-=  
., .1 , 	, 	p z 	- ■ 	• li 	-,..-?. 	. S..? 	c') .,1? 	0 - 5 	.11? 0 	r „ 

ei.0 	0 	g-4 - 	 0 	)5■ 	(5 	f-9 	c.̀.D' ,, 	4" o 	49 	o  

8.30 a.m. 	700 	64 	62 	66 	3.7 	5-0 	5-2 	7-0 	6-0 	1-0 	50 	56 
9.00 	" 	. 	800 	66 	62 	129 	3.6 	5-0 	5.2 	7.2 	6.7 	1-0 	70 	66 
9.30 	" 	. 	870 	65 	60 	110 	4.0 	6.5 	6.7 	9.5 	9.0 	1.2 	63 	59 

10.00 	" 	. 	860 	64 	61 	125 	3-7 	6.5 	6-7 	7.7 	6.6 	1-0 	68 	65 
10.30" 	. 	860 	64 	61 	118 	3-6 	6.5 	6-7 	8.0 	7.2 	1.1 	63 	59 
11.00 	" 	. 	870 	64 	60 	150 	3-7 	_5.7 	5 •9 	8.0 	7.5 	1-0 	60 	56 
11.30 	" 	. 	820 	63 	50 	171 	3.5 	5.0 	5.2 	8-4 	7.6 	2-7 	74 	70 
12.00 noon 	840 	63 	62 	146 	3.6 	6.0 	6.2 	8-6 	7.7 	1-0 	65 	61 
12.30p.m. 	840 	63 	63 	138 	3.8 	6.5 	6.7 	7.6 	7.0 	1.2 	67 	63 
1.00 	' 	. 	820 	63 	64 	136 	3.6 	5.5 	5.7 	6-6 	5.5 	0.8 	62 	59 
1.30 	" 	. 	800 	64 	64 	139 	3.6 	5.3 	5.5 	8.6 	6.8 	1-0 	63 	60 
2.00 	" 	. 	840 	64 	64 	142 	3.6 	5-6 	5-8 	9-0 	7-6 	2.3 , 66 	64 
2.30" 	. 	840 	64-64 	' 	144 	3.6 	6-0 	6.2 	7.8 	6-5 	1-0 	60 	56 
3.00 	" 	. 	860 	64 	65 	145 	3-5 	6-0 	6.2 	7-2 	5-9 	0.7 	73 	69 
3.30 	" 	. 	780 	65 	64 	143 	3.5 	6-0 	6-2 	7-2 	5.7 	0.5 	57 	54 
4.00 	" 	. 	790 	65 	64 	141 	3-5 	6.0 	6.2 	7.3 	5.7 	0.6 	53 	50 
4.30 	" 	. 	790 	65 	64 	143 	3.6 	5.5 	5-7 	6-5 	4-7 	0.8 	54 	57 
5.00 	" 	. 	730 	65 	64 	144 	3-4 	5.3 	5.5 	5-9 	4.3 	0.7 	57 	53 
5.30" 	. 	740 	64 	64 	139 	3-5 	5.5 	5.7 	7-2 	5-3 	0.6 	53 	50 
6.00 	" 	. 	740 	64 	65 	140 	3-4 	5.3 	5-5 	6.3 	4.9 	0.8 	42 	39 
6.30" 	. 	740 	64 	67 	144 	3.3 	5.0 	5.2 	6.1 	4.8 	1.0 	38 	35 
7.00 	" 	. 	830 	66 	70 	142 	3.5 	5.6 	5.8 	6.9 	5.2 	0.7 	5$ 	50 
7.30 	" 	. 	820 	66 	71 	142 	3.7 	6-4 	6-6 	5.7 	.. 	1-1 	37 	34 
8.00 	" 	. 	770 	66 	74 	149 	3.5 	5.6 	5.8 	6.5 	6.0 	0.8 	52 	48 
8.30 	" 	. 	790 	70 	64 	146 	3.3 	5.0 	5.2 	5.5 	5.0 	2-0 	60 	56 
0.00 	" 	. 	810 	68 	61 	141 	3.5 	5-4 	5.6 	7.0 	6.3 	0-7 	50 	47 
9.30 	" 	. 	790 	66 	60 	138 	3-5 	5-2 	5 •4 	7-0 	_6.2 	0-7 	57 	54 

10.00 	" 	. 	820 	63 	62 	136 	3-3 	4.8 	5.0 	6-0 	5-7 	0.7 	60 	59 
10.30 	" 	. 	770 	63 	65 	142 	3.2 	4-6 	4.8 	5.9 	5.2 	0.6 	51 	48 
11.00 	" 	. 	830 	63 	64 	143 	3-3 	4-8 	5-0 	7-0 	6-2 	0.8 	60 	56 
11.30 	" 	. 	820 	53 	65 	144 	3-3 	5.0 	5-2 	7-2 	6.8 	1-0 	53 	50 
12.00" 	. 	760 	6. 	143 	3.1 	4.5 	4.7 	5-1 	4-7 	6.6 	40 	37 
12.30 p.ni. 	850 	63 	65 	145 	3-9 	7.7 	7-9 	7-4 	6.4 	1.0 	45 	41 
1.00 	' 	. 	790 	64 	68 	144 	3.3 	5.3 	5.5 	6.3 	5.6 	0.8 	54 	50 
1.30 	" 	. 	840 	68 	67 	143 	3.5 	6.2 	6.4 	7.3 	6.9 	0-9 	62 	59 
2.00 	" 	. 	860 	67 	67 	141 	3.5 	6.3 	6.5 	7.7 	7.3 	1-0 	70 	67 
2.30" 	. 	820 	66 	68 	145 	3.4 	6-1 	6.3 	7.2 	6.8 	1.0 	61 	57 
3.00 	" 	. 	840 	66 	68 	143 	3-5 	6.4 	6-6 	7.7 	7-5 	1-0 	68 	64 
3.30 	" 	. 	860 	65 	67 	140 	3-6 	6.5 	6.7 	8-2 	7-8 	0.9 	65 	61 
4.00 	" 	. 	830 	64 	67 	149 	3-3 	5.3 	5.5 	6.5 	6.2 	0.9 	60 	56 
4.30 	" 	. 	880 	64 	66 	140 	4.3 	8.0 	8-2 	7-5 	7.2 	0-8 	44 	41 
5.00" 	. 	820 	67 	67 	142 	3.4 	5-8 	6.0 	6.5 	6.1 	0-6 	53 	50 
5.30 	" 	. 	840 	68 	67 	143 	3.4 	6-0 	6-2 	7.0 	6-6 	0.9 	65 	62 
6.00 	" 	. 	800 	67 	67 	141 	3-3 	5-4 	5-6 	7.0 	" 6.2 	1.1 	69 	66 
6.30 	" 	. 	840 	67 	66 	142 	3.3 	5-6 	5.8 	6.9 	6-7 	0.8 	50 	57 
7.00 	" 	. 	870 	66 	65 	142 	3-3 	5.5 	5.7 	7.9 	7.2 	1-6 	- 40 	36 
7.30" 	. 	810 	66 	64 	139 	3-1 	5.2 	5.4 	9.2 	8-7 	2-2 	69 	65 
8.00" 	. 	850 	66 	64 	135 	3.5 	6.4 	6.6 	9-4 	8.9 	1-7 	70 	66 
8.30" 	. 	780 	66 	65 	133 	3-2 	5-3 	5.5 	7-1 	6.7 	1-3 	69 	66 
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PRODUCER TRIAL No. 29. 
• Date-February 25-26,1909. Producer No. 4, at McGill University. 

Time of lighting up-4.30 a.m. Trial commenced 8.30 a.m. February 25; ended 
8.30 a.m. February 26. 

• Duration of trial-24 hours. Kind of fuel-No. 11 coal. 
Observers and staff during trial-Killam, Cameron, Gardner. 

' Computers-Killam, Cameron. 
Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. 
FUEL. 

1. Total coal charged during trial 	 lbs. 	1125 
_ 

2. Moisture in coal as charged 	  per cent. 	1-3 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	12720 
4. cc 	cc 	of dry coal per lb 	  B.T.U. 	12890 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

53-3; volatile matter, 32-7; ash, 12-7; moisture, 1 •3 	 per cent. 
6. Combustible in dry refuse removed durmg trial: fixed carbon, 

49.8; volatile matter, 5.7 	Total per cent. 	55.5 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	43.3 

Gis.  
8. Total gas produced during trial (from meter readings) 	 cub. ft. 
9. Average temperature of gas leaving producer 	°F. 

10. cc 	cc 	cc 	at meter 	°F. 
11. Average temperature of air in producer house 	.F. 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 	104.5 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 	 - 

(gas dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	108.2 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14-7 lbs. per sq. in.) 	  B.T.U. 	98.3 
14. Average barometric pressure 	  lbs. sq in. 14-48 

cc 15. suction at producer 	 ins. of water 	1.0 
16. cc suction at exhauster  	ins. of water 	7.2 
17. " pressure of gas at meter    . ins. of water 	4.6 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2160 
19. " water used in scrubber and gas washer 	lbs. 31610 
20. " tar extracted in scrubber and gas washer 	lbs. 	119 
21. Average power required to drive exhauster  - 	 H.P. 	2.5 
22. 'cc 	cc 	cc 	' gas washer 	H.P. 	1.5 

ENGINE. 
23. Total revolutioias during trial (from counter) 	323720 
24. Average explosions per minute.  	 103 
25. Average effective load on brake 	  ' 	lbs. 	166-7 
26. Effective radius of brake wheel 	ft. 	3-836 
27. Average mean  effective pressure from indicator diagrams 	lbs. sq. in. 	60.8 

28: 	 Notes. 
Fire poked at: 10.40, 11.40 am.; 1.35, 8.00, 8.30, 9.50, 10.30, 10.45 p.m.; 1.00, 3.30, 7.00, 7.49 a.m 	• 
Refuse removed at: 8.30, 10.45 p.m.; 2.00, 6.15, 7.00, 7.40 a.m. 
Behaviour of coal: Works well as regards poking and trouble veitla clinker. 
Average time between poking: 2 hours. 
Clinker: No trouble. 
Tar: Large amount from wet scrubber. 
State of engine valves at end of trial: Good condition, did not need cleaning. 
Valves last cleaned: Feb. 23, 1909. 

80170 
773 

65 
65 

29. 	ANALYSIS or DRY Co.u.. 
Hydrogen 	4.6% 
Carbon 	  70.3% 
Nitrogen 	0-6% 
Oxygen 	4-3% 
Sulphur 	«  	5.8% 
Total carbon contained 

by dry coal charged 780.0 lbs. 

30. ANALYSIS OF GAS BY VOLUME. 
Carbon dioxide 	9.2% 
Oxygen 	0.6% 
Carbon monoxide 	 13.7% 
Hydrogen 	  1 9  • 1% 
Methane 	3-4% 
Ethylene 	.0.2% 
Nitrogen 	  60.8% 
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REMARKS. 

This coal seems to require a deep fire to break up the tar, which appeared in large 
quantities from the wet scrubber. No trouble in obtaining all the .-as required. The 
calorific value was fair and the engine ran uniformly, carrying a fairly e'heavy load. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1110 
32. Combustible charged during trial 	lbs. 	968 
33. Average B.H.P. of engine during trial 	H.P. 27.72 
34. " indicated H.P. of engine during trial 	H.P. 	35.8 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 27.72 
37. " 	cc 	cc corresponding to total gas produced 	H.P. 	27.72 

cc 	cc 38. " 	 cc 	cc 	cc 	14  and 
available for outside use, allowing for power used 	H.P. 23.72 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	46.8 
40. Dry coal charged per hour 	 lbs. 	46.2 
41. Combustible charged per hour 	lbs. 	40.4 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	11.7 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	11.5 
44. Combustible charged per sq. ft. of fuel bed per hotu- 	lbs. 	10.1 
45. Coal (as charged) per hibur equivalent to power used for auxiliaries 	lbs. 	6.76 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 11.77 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3340 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3225 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3340 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3225 
51. Calorific value of coal charged per hour 	  B.T.U. 596000 
62. 	" 	" gas produced per hour (lower value) 	  B.T.U. 317000 
53. Steam used in producer per hour 	lbs. 	90 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	69.0 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry Coal charged cub. ft. 	69.8 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible  charged 	  cub. ft. 	79.8 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	90.0 

cc 	cc 	cc 	cc 	cc 58. " B.H.P. "   cub. ft. 	116.3 
59. Steam used in producer per lb. coal charged 	lbs. 	1.92 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 28.1 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	394.5 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	53.1 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	45.6 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used ua producer 	 per cent. 	36.3 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	22.3 
66. Over all efficiency of producer and engine plant 	  per cent. 	11.83 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 11,430 
68. " 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 21,497 

.Coal as Dry 	Com- , 
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  1.69 	1.67 	1-46 

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

auxiliaries 	  1.97 	1-95 	1.70 
71. Pounds per hour charged into producer per B.H.P., allow- 

ing for power and also for steam used by producer 	 2-47 	2-44 	2.12 





SOURIS COAL FIELD. 

SASKATCHEWAN. 
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TRIAL OF No.  4  PRODUCER WITH COAL No. 2040 

Date—November 16 and 17, 1908. 	 Trial Number-8. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	29' 46 inches. 

9.00  am., Nov. 17 	2958 " 
4.30 p.m., " 17 	2952 	" 

Water meter 5 p.m., Nov. 16 	24,539 imperial gallons. 
4 p.m., 	" 17 	 26,529 	' 

Difference, in 23 hours 	1,990 " 
Brick in producer base 	780 lbs. 
Average level of coal surface below top plate of producer 	25 inches. 

TIME. 
11.30 a.m., Nov. 16 
3.30 p.m., " " 
4.30  
4.37 " " " 

	

4.45  " 	" " 
7.00  

	

7.55 " 	" " 

	

4.45  " 	" 17  

Fire lighted. Charged 90 lbs. wood, 80 lbs. coke. 
Down-draft with fan exhausting to atmosphere. 
Down-draft with exhauster. 
Engine started. 
Coal used from time of lighting to start, 904 lbs. 
Trial commenced. 
Steam turned on. 
Steam shut off. 
Trial finished. 

There was a slight tendency for the coal to clinker and arch. Very little tar was found. Steam was only 
used from 7 p.m. to 7.55 p.m. on the 16th. 

Amount of refuse removed, 714 lbs. after drying. 



Date-November 16 and 17,1908. Trial Number-S. 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF COMPOSITION CF GAS BY VOLUME. 

, 

	

Carbon 	 Inflam- ydr tro-  Cub °n 	Ox 	n 	EthY- 	mon- 	Meth- 	H 	o- 	Ni 

	

me 	Dioxide 	'Yge 	- lene 	oxide 	mac 	gen 	g e n 	mg'a's ' 

percent percent percent percent percent.percent percent percent 

5.00 p.m.. . . . 	10.9 	0-6 	0.1 	17-0 	5.4 	7-1 	58.9 	29.6 
6.00 	" 	.... 	11-2 	0.7 	0.0 	15-9 	4.2 	9-6 	5S-4 	29-7 
7.00 	" 	.... 	11.5 	0-8 	0-0 	15.6 	3.4 	11.2 	57.5 	30-2 
8.00 	" 	.... 	11.3 	2.2 	0-0 	14.5 	2.7 	6-6 	62.7 	23.8 
9.00 	" 	.... 	11.8 	0.8 	0-0 	14.9 	5.1 	11.8 	57.3 	30.1 

10.00 	" 	.... 	11.3 	0.9 	0.0 . 	15.4 	4%7 	11.7 	57.0 	30.8 
11.00 	" 	:... 	10.3 	0.7 	0-0 	17.5 	5.2 	12-0 	56-3 . 	32-7 
12.00 	" 	.... 	10.0 	0.8 	0.0 	17.4 	4.6 	11-7 	56.9 	32-3 
1.00 a.m.. . .-. 	10.1 	0.9 	0.0 	16.9 	3-3 	12-1 	56.8 	32.2 
2.00 	" 	.... 	11.4 	0-8 	0-0 	14-8 	3.6 	12.2 	57.2 	36-.6 
3.00 	" 	:... 	10-6 	0.8 	0.0 	16.7 	4-0 	9.2 	58.7 	29.9 
4.00 	" 	.... 	12-1 	0-7 	0-0 	13-4 	4-6 	14.3 	54.9 	32.3 
5.00 	" 	.... 	11-2 	1-0 	0.0 	15.1 	3-3 	13.2 	56.2 	31-6 
6.00 	" 	.... 	12.0 	1-1 	0.0 	14.2 	3.6 	13.3 	55.8 	31-1 
7.00 	" 	.... 	11-4 	0.9 	0.0 	14-9 	3-5 	12-8 	56-5 	31-2 
8.00 	" 	.... 	11.5 	0.9 	0-0 	14-8 	3.4 	12.3 	57.1 	30-5 
9.00 	" 	.... 	12.6 	1-2 	0-1 	14.6 	4.6 	10.2 	56.7 	29-5 

10.00 	" 	.... 	12..3 	0-9 	0.0 	14.3 	4-6 	8.0 	59-9 	26.9 
11.00 	" 	.... 	124 	0.6 	0-1 	14-4 	4.6 	10-2 	57.7 	29.3 
12.00 noon.. . . 	 12-4 	0.8 - 	0.0 	14.3 	2.2 	15-4 	54.9 	31-9 
1.00p.m.... . 	 12-5 	0-8 	0-0 	13-8 	3-5 	9-4 	60-0 	26.7 
2.00 	" 	.... 	13-1 	0-8 	0-0 	14-2 	4-1 	16.2 	51-6 	34-5 
3.00 	" 	.... 	13-6 	0.7 	0.0 	12.7 	4.2 	13.8 	55-0 	30.7 
4.00 	" 	.... 	13.6 	0.8 	0.0 	12-7 	3-7 	12.2 	57.0 - 	28.6 



Date-November 16 and 17,1908. Trial Number-8. 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

Main 	 Loads on 	Net 	Rev°-  
gas 	CObic 	 tight and 	load 	lutions 

	

'Erne. 	meter 	feet 	Remarks , 	slack sides 	on 	counter 

readings. 	in 	 of brake. 	brake. 	reading 

	  interval. ,   	on side 

cub.ft. 	 Ms. 	MI 	ibs. 	shaft. 

4.45 p.m... 	598140  	 325 	138 	187 	45945 
5.15 	" 	.. 	600075 	1935 	B.O.325 	138 	187 	49215 
5.45 	" 	.. 	601955 	1880 	cc 	325 	138 	187 
6.15 	" 	.. 	603695 	1740 	ce 	325 	138 	187 
6.45 	" 	605440 	1745 	ce 	325 	138 	187. 
7.15 	" 	.. 	607160 	1720 	ce 	325 	138 	187 
7.45 	" 	.. 	6086 	 cc 25 	1465 	 325 	138 	187 
8.15 	" 	.. 	610090 	1465 	cc 	325 	138 	187 
8.45 	" 	611525 	1435 	N.B.O. 	325 	138 	187 
9.15 	" 	.. 	613075 	1550 	B.O. 	325 	138 	187 	' 
9.45 	" 	.. 	614650 	1575 	cc 	325 	138 	187 

10.15 	" 	616300 	1650 	ce 	325 	138 	187 
10.45 	" 	.. 	617925 	1625 	ce 	325 	138 	187 
11.15 	" 	.. 	619345 	1420 	cc 	325 	138 	187 
11.45 	" 	.. 	620845 	1500 	cc 	325 	138 	187 
12.15 am... 	622420 	1575 	cc 	325 	138 	187 
12.45 	" 	.. 	623960 	1540 	ec 	325 	138 	187 
1.15 	" 	.. 	625530 	1570 	cc 	325 	138 	187 
1.45 	" 	.. 	626936 	1406 	N.B.O. 	325 	138 	187 
2.15 	" 	.. 	628420 	1484 	B.O. 	325 	138 	187 
2.45 	" 	.. 	629860 	1440 	N.B.O. 	325 	138 	187 
3.15 	" 	.. 	631300 	1440 	B.O.325 	138 	187 
3.45 	" 	632760 	1460 	cc 	325 	138 	187 
4.15 	" 	634285 	1525 	if 	325 	136 	189 	19699 
4.45 	" 	635865 	1580 	cc 	325 	136 	189 
5.15 	" 	637255 	1390 	N.B.O. 	325 	136 	189 
5.45 	" 	.. 	638740 	1485 	B.O. 	325 	136 	189 
6.15 	" 	.. 	640075 	1335 	N.B.O.300 	121 	179 	32252 
6.45 	" 	.. 	641510 	1435 	cc 	300 	121 	179 
7.15 	" 	.. 	642925 	1415 	B.O. 	300 	121 	179 

- 7.45 	" 	.. 	644300 	1375 	N.B.O. 	300 	121 	179 
8.15 	" 	645690 	1390 	cc 	300 	121 	179 
8.45 	" 	.. 	647160 	1470 	cc 	300 	121 	179 
9.15 	" 	.. 	648550 	1390 	" 300 	121 	179 
9.45 	" 	.. 	649950 	1400 	cc 	300 	121 	179 

10.15 	" 	.. 	651345 	1395 	cc 	300 	121 	179 
10.45 	" 	652760 	1415 	cc 	300 	121 	179 
11:15 	" 	.. 	654180 	1420 	cc 	300 	121 	179 
11.45 	" 	.. 	655625 	1445 	c‘ 	300 	121 	179 
12.15 p.m... 	657080 	145 	cc 5 	 300 	121 	179 

. 12.45 	" 	. 	658465 	1385 	cc 	300 	121 	179 
1.15 	" 	.. 	659930 	1465 	ce 	300 	121 	179 
1.45 	" 	.. 	661420 	1490 	B.O.300 	121 	179 
2.15 	" 	.. 	662885 	1465 	cc 	300 	121 	179 
2.45 	" 	.. 	664235 	1350 	N.B.O. 	300 	121 	179 
3.15 	" 	.. 	665655 	1420 	cc 	300 	121 	179 
3.45 	" 	... 	667010 	1355 	cc 	300 	121 	179 
4.15 	" 	.. 	668340 	1330 	cc 	300 	121 	179 
4.45 	" 	.. 	669735 	1395 	cc 	300 	121 	179 	99980 



Date-November 16 and 17, 1908. Trial Number-8. 

Note: Boys Calorimeter used. 

124 

OBSERVATIONS . OF GAS CALORIMETER AND COAL WEIGHED. 

Water Temp. o 	p 0 C) 	 0 
-Ef 	r,...a> 	Deg. Cent. ,..4) 

	

Time 	e) 	- 	" r,;   c  72, .,Z 	c 	Time 	m 
bD  E-■ F,=1 	.0  cd 	 c 	 0.E1  71 Inlet Outlet  

D 	Do 	 OSO 	 00  _ 

	

lbs. 	lbs. 

	

4.45pan-. 	53 	A 	7 • 50 	18.20 1707 	103.5 	 
.5.15 	" 	•. 	53 	A 	6.91 	17.97 	1680 	126-0 	5.05pan. 77.25 77.25 	 
5.45 	" 	.. 	55 	A 	7.34 	18.17 1680 	123-5 	 

15 	" 	. 	57 	A 	7 • 62 	18.50 1710 	126-0 	6.05 	" 	50-0 127-25 	 6. 	. 
6.45 	" 	.. 	57 	A- 	7 • 79 	18-76 1678 	125.0 	6.45 	" 	50-0 177.25 	 
7.15 	" 	.. 	58 	A 	8.00 	19.03 	1666 	125.0 	 
7.45 	" 	.. 	59 	A 	8.29 	18.44 	1678 	115.7 	7.35 	" 	75-75253.00 	 
8.15 	" 	.. 	60 	A 	8-14 	18.53 	1666 	117- 5 	  
8.45 	" 	.. 	60-i,77 	8.19 	19.17 	1650 	123.0 	8 • 35 	" 	47 	300 	 
9.15. 	" 	.. 	60 	,--,-. 	8-32 	18.61 	1900 	116-5 	9.15 	". 	50 	350 	9.25pan 
9.45 -" 	.. 	60 	* 	8.30 	18.69 	1915 	118.3 	9.45 	" 	25 	375 	 

10.15 	" 	.. 	62 	A 	8.42 	18.62 1682 	116.3 10.05 	" 	50 	425 	 
10.45 	" 	.. 	62 	A 	8-40 	18.60 1600 	111.0 10.45 	" 	25 	450 	 
11.15 	" 	.. 	62 	1Z1 	8.30 	19.07 	1615 	118-0 11.30 	" 	50 	500 	 
11.45 	" 	.. 	63 	' 1772- 	8.87 	19.15 	1648 	120.0 	 

	

12.15aam-. 	63 	A 	8.91 	19-59 1600 	116 • 0  12.05 am 	50 	550 	 
12.45 	" 	.. 	64 	A 	8.15 	18.76 1628 	117.8 	1.00 	" 	50 	600 	 
1.15 	".. 	65 	1Z1 	8-61 	19.68 	1635 	123.0 	1.15 	" 	25 	625 	 
1.45 	" 	.. 	65 	A 	8.60 	19-90 1600 	122.3 	1.45 	" 	25 	650 	 
2.15 	" 	.. 	66 	A 	8.42 	19.18 1600 	117 • 0 	2.00 	" 	25 	675 	 
2.45 	" 	.. 	66 	* 	8.57 	20 • 42 	1680 	118-5 	2.35 	" 	25 	700 	 
3.15 	" 	.. 	66 	* 	8.54 	20 ,08 	1680 	115.3 	2.45 	" 	25 	725 	 

66 	* 	8.40 	14.53 1600 	123.0 	3.15 	" 	50 	775 	 
4.15 	" 	.. 	67 	yy 	8.45 	19 • 52 1610 	120-8 	3.50 	" 	50 	825 	 
4.45 	" 	.. 	67 	* 	8.39 	20.20 1685 	118.0 	4.30 	" 	50 	875 	 
5.15 	" 	.. 	67 	;7,- 	8.38 	20-05 	1665 	116-0 	5.15 	" 	50 	925 	5.15aan 
5.45 	" 	.. 	66 	8-32 	20.18 	1675 	118-1 	5.45 	" 	50 	975 	 
6.15 	" 	.. 	66 	8.33 	20.50 	1690 	122-3 	6.15 	" 	50 	1025 	6.05 	" 
6.45 	" 	.. 	66 	.à, 	8.40 	20.35 	1710 	122-0 	 
7.15 	" 	.. 	66 	* 	8.38 	19.59 	1718 	114-5 	7.15 	" 	50 	1075 	 
7.45 	" 	.. 	66 	* 	8-46 	19.59 	1960 	115.2 	 
8.15 	" 	.. 	66 	A 	8.49 	19-19 1595 	115-8 	8.30 	" 	50 	1125 	 
8 .45 	" 	.. 	66 	A 	8-45 	19.34 1595 	118-0 	8.45 	" 	50 	1175 	 
9.15 	" 	.. 	66 	* 	8-42 	19.42 	1800 	117-7 	9.30 	" 	50 	1925 	 
9.45 	" 	.. 	66 	A. 	8-33 	19.62 1660 	127.0 	9.45 	" 	50 	1275 	 

10.15 	" 	.. 	66 	.* 	8.41 	19.43 	1765 	115-6 10.15 	" 	50 	1325 	 
10.45 	" 	.. 	67 	* 	8.35 	19.75 	1735 	117.5 10.45 	" 	50 	1375 	 
11.15 	" 	.. 	67 	* 	8.40 	20-40 	1640 	113.6    	11.25." 
11.45 	" 	.. 	67 	* 	8-41 	1979. 	1700 	115.0 11.45 	" 	50 	1425 	...._ ..... 

	

12.15p.m... 	67 	A 	8-36 	19-37 1600 	119.3 12.30pan. 	50 	1475 	 
12.45 	" 	.. 	67 	A 	8.60 	18-66 1685 	115.0 	 
1.15 	" 	.. 	67 	-A 	8.85 	18-90 	1729 	118.0 	 
1.45 	" 	.. 	67 	A 	8-85 	18.68 1715 	114-6 	  
2.15 	" 	.. 	67 	TIT 	8-63 	18.92 1683 	117.5 	2.05 	" 	50 	1525 	 
2.45 	" 	.. 	67 	A- 	8.38 	18-74 1700 	119.5 	2.45 	" 	50 	1575 	 
3.15 	" 	.. 	67 	-A 	8.29 	18.29 	1706 	116-0 	 
3.45 	" 	.. 	67 	8.20 	18.20 	474 	113-0 	3.45 ." 	50 	1625 	 
4.15 	" 	.. 	67 	A- 	8-25 	18-16 	1700 	115-0 	  



Date --Noveraber 16 and 17, 1908. Trial Nuraber-8 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 
°F. 

Meter. 	Exhauster. 	 lbs. per sq. in. 

	

Tirae. 	 P 

;« 	 (511,, 	 ,e2 	,-. . 	 G, 	. 	. 
..e tg 	..' 	. 	-.' 	. 	e ,, 	,M t' 	, 	f; 

o 	' a 	.., to 	'-' 	' 	 --. 	 " CD 	4., 	 0 	 rn Z, 	0 4-. 	0 

4.45 p.rn. 	520 	56 	58 	135 	3.6 	5.8 	6.0 	8.3 	4.7 	2.1 	0 
5.15 	' 	. 	550 	58 	60 	142 	3-6 	6.0 	6.2 	9.0 	5.0 	2-4 	0 
5.45" 	. 	540 	58 	60 	132 	3.5 	5.3 	5-5 	8.2 	4.6 	2.2 	0 
6.15 	" 	. 	540 	60 	61 	132 	3-5 	5 • 3 	5.5 	8.2 	4-7 	2-2 	0 
6.45" 	. - 540 	61 	61 	128 	3.4 	5.3 	5-5 	8.6 	5.0 	2.4 	0 
7.15" 	. 	530 	62 	62 	130 	3 • 3 	4.8 	5.0 	8-1 	4.9 	2.6 	4 	45 
745" 	. 	520 	63 	62 	129 	3.3 	4 • 9 	5.1 	8.1 	5.1 	2-8 	6 	62 
8.15 	" 	. 	510 	64 	62 	122 	3.2 	4-5 	4-7 	8.1 	5-2 	2.9 	0 
8.45" 	. 	500 	64 	62 	132 	3.2 	4-5 	4.7 	8.1 	5.1 	2.8 	0 
9.15 	" 	. 	520 	65 	62 	132 	3.3 	4-6 	4.8 	8.1 	5-2 	2 • 6 	0 
9.45" 	. 	520 	65 	64 	130 	3.4 	5.0 	5.2 	9-1 	5.7 	3.2 	0 

10.15 	" 	. 	530 	66 	63 	128 	3-4 	5.0 	5.2 	8.8 	5.6 	3.2 	0 
10.45" 	. 	520 	66 	64 	127 	3.3 	4.6 	4.8 	8-2 	5.3 	2.9 	0 
11.15" 	. 	500 	66 	64 	126 	3.2 	4.3 	4.5 	7-2 	4.4 	2.8 	0. 
11.45 	" 	. 	520 	66 	66 	127 	3-3 	5.0 	5.2 	8.5 	5.2 	3.• 	 0 
12.15 am.. 	520 	66 	66 	126 	3 • 3 	4.9 	5.1 	8.7 	5.6 	3.6 	0 
12.45 	" 	. 	520 	66 	66 	122 	3.3 	4.8 	5.0 	8.8 	5-7 	3 • 4 	0 
1.15 	" 	. 	520 	66 	68 	129 	3 • 3 	4.8 	5.0 	8-6 	5.4 	3.3 	0 . 
1.45 	" 	. 	510 	67 	67 	,130 	3.3 	4.9 	5.0 	7.8 	5.1 	3.0 	0 
2.15 	" 	. 	520 	67 	67 	129 	3.3 	4.8 	5.0 	8.0 	5.3 	3-0 	0 
2.45" 	. 	520 	67 	68 	127 	3.3 	4.8 	5-1 	8.0 	5.2 	3-0 	0 
3.15 	" 	. 	520 	67 	67 	128 	3.3 	4.8 	5.0 	8.2 	5.3 	3 4 	0 
3.45 	" 	. 	520 	67 	68 	126 	3.3 	4-8 	5.0 	8.5 	5.4 	3.2 	0 
4.15 	" 	. 	540 	66 	68 	132 	3.3 	4.9 	5.1 	9.3 	6-1 	3-8 	0 
4.45 	" 	. 	540 	66 	67 	132 	3-3 	4.6 	4.8 	8.3 	5-5 	3.4 	 o 
5.15 	" 	. 	540 	66 	67 	130 	3.2 	4.5 	4-7 	9.2 	6.2 	4 • 0 	0 
5.45 	" 	. 	530 	66 	66 	130 	3-2 	4-5 	4-7 	9-0 	5.3 	3.2 	0 
6.15 	" 	. 	530 	66 	66 	129 	3-1 	4-1 	4.3 	8.5 	6-0 	3-8 	0 
6.45 	" 	. 	540 	66 	67 	130 	3.2 	4.7 	4.9 	8.8 	6.0 	3.8 	0 
7.15 	" 	. 	530 	66 	67 	130 	3.1 	4.3 	4.5 	8-3 	5-5 	3.5 	0 
7.45 	" 	. 	530 	66 	66 	130 	3 4 	4.3 	4 • 5 	8-3 	5.5 	3-6 	0 
8.15 	" 	. 	530 	66 	67 	130 	3.1 	4.4 	4.6 	8.6 	5.8 	3.6 	0 
8.45" 	. 	550 	66 	67 	129 	3.2 	4.6 	4.8 	9.3 	6-2 	4.0 	0 
9.15 	" 	. 	540 	66 	67 	129 	3.1 	4.2 	4-4 	9.3 	5-8 	3-6 
9.45 	" 	. 	540 	66 	67 	128 	- 3-2 	4.5 	4.7 	8-9 	6.0 	3.9 

I.0.15 	" 	. 	530 	66 	68 	130 	3.0 	4.2 	4-4 	8.1 	5-4 	3.2 
[0.45 	" 	. 	530 	66 	68 	131 	3.1 	4.3 	4.5 	8.3 	5.5 	3-3 
11.15 	" 	. 	530 	66 	68 	130 	3-1 	4-4 	4-6 	8-4 	5.6 	3.5 
[1.45 	" 	. 	540 	66 	64 	131 	3.1 	4-5 	4.7 	8.7 	6.0 	3.8 
[2.15" 	. 	540 	66 	68 	132 	3.2 	4.5 	4.7 	8.9 	6-0 	3 • 9 
[2.45 	" 	. 	540 	65 	67 	132 	3.1 	4-3 	4.5 	8.4 	5-7 	3.6 
1.15 pan. 	550 	66 	69 	135 	3.2 	4-6 	4.8 	8-7 	5.9 	3-6 
1.45 	' 	. 	550 	66 	68 	136 	3-2 	4.6 	4.8 	8.9 	6.0 	3.8 
2.15 	" 	. 	550 	66 	68 	134 	3 .2 	4-6 	4.8 	8.9 	6.0 	4-0 
2.45" 	. 	530 	66 	68 	134 	3-0 	4-1 	4.3 	9-0 	6.4 	4.4 
3.15 	" 	. 	540 	66 	68 	135 	3.1 	4.3 	4.5 	8.5 	5.8 	3-6 
3.45" 	. 	520 	66 	68 	132 	3.0 	4.1 	4.3 	8-2 	5-7 	3-7 
4.15" 	. 	520 	66 	67 	132 	3-0 	4.1 	4.3 	8.2 	5-6 	3.6 
4.45 	" 	. 	530 	66 	67 	133 	3.1 	4.3 	4.5 	8.4 	5-7 	3.6 
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PRODUCER TRIAL No. 8. 

Date-November 16-17,1909. Producer No. 4, at McGill University. 	 - 
Time of lighting up-11.30 a.m. Trial commenced 4.45 p.m. November 16; ended 

4.45 p.m. November 17. 
Duration of trial-24 hours. Kind of fuel-No. 2040 coal. 
Observers and staff during trial-Killam, Cameron, Gardner. 
Computers-Cameron, Killam. 
Chemists-Campbell, Nicolls, Stansfield. 

SUMMAR,Y OF OBSERVATIONS. 
FUEL. 

1. Total coal charged during trial 	lbs. 	1625 
2. Moisture in co-51 as  charged 	  per cent. 	23-3 
3. . Calorific value of coal as charged, per lb 	  B.T.U. 	8300 
4. cc 	" 	of dry coal pèr lb 	  B.T.U. 	10820 
5. Proximate analysis of coal as charged (by weight): fiXed carbon, 

' 36.7; volatile matter, 32-8; ash, 7-2; moisture, 23.3 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

-; volatile matter, - 	  per cent. 	.. 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	35 

GAS. 
S.  Total gas produced during trial (from meter readings) 	 cub. ft. 71595 
9. Average temperature of gas leaving producer 	°F. 	529 

10. cc 	.cc 	" 	at meter 	°F. 	65 . 
11. Average temperatUre of air in producer house 	.F. 	66 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as obServed) 	  B.T.U. 	118 
12b. Average higher calorific Value of gas per cub. 'ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. sq. in.) 	  • B.T.U. 	122.4 
13. Average  lover  calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	112.7 
14. Average barometric pressure 	  lbs. sq in. 14-48 
15. " suction at producer 	 ins, of water 	3.3 
16. " suction at exhauster  	ins, of water 	8.45 
17. cc 	pressure of gas at meter    . ins, of wa.ter 	3.95 

. STEAM, 'WATER,. ETC. - 

l& Total steam used in producer during trial 	lbs. 	45 
19. 	" water used in scrubber and gas washer 	lbs. 26530 
20.. 	" tar extracted in scrubber and gas washer 	lbs. 	... 
21. Average power required to drivé exhauster 	H.P. 	2.5 
22. " 	et 	ff 	gas washer 	H.P. 	1 - 0 

ENGINE. 
23. Total revolutions during trial (from counter) 	308070 
24. Average explosions per minute 	 103 
25. Average effective load on brake 	 - 	lbs. 	182.6 
26. Effective radius of brake wheel 	ft,. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 	65.23 

28. • 	 Notes. 
Fire poked at: 9.25 p.m.; 2.0, 5.15, 6.05, 11.25  am. 

 BehaViour of coal: Very good. 
Average time between poking: 4 hours, 48 minutes. 
Clinker: Slight tendency to clinker. 
Tar: No tar. 
State of engine valves at end of trial: Clean. 

- Valves last cleaned: Previous to trial. 

29. ANALYSIS OF DirY COAL. 	30. ANALYSIS OF GAS BY VoLum.E. 
Hydrogen 	4.5% 	Carbon dioxide 	 11.78% 
Carbon 	  64.7% 	Oxygen 	  0.90% 
Nitrogen 	1-1% 	Carbon monoxide 	 15.05% 
Oxygen 	  19.6% 	Hydrogen 	  11.40% 
Sulphur 	0-7% 	Methane 	  4.00% 
Total carbon contained 	 Ethylene 	  0.00% 

	

by dry coal charged807.0 lbs. 	Nitrogen 	  57.00% . 	. 	. 	 . 
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REMARKS. 
For producer work this coal is very good, requiring practically no steam. The 

calorific value of the gas was high and very little poking was required. The gas was 
nearly uniform throughout the whole trial. There was a slight tendency for the fire to 
arch. No trouble was experienced from tar. 

SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

31. Dry coal charged during trial 	lbs. 	1247 
32. Combustible charged during trial 	 lbs. 	1130 
33. Average B.H.P. of engine during trial 	H.P. 	28.7 
34. " indicated H.P. of engine during trial 	H.P. 	38.5 
35. " H.P. taken by exhauster and gas washer 	H.P. 	3.5 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 	28-1 
37. " 	" 

fl 	
corresponding 	

If 
to  total gas produced 	H.P. 	29-7 

38. " 	 cc 	 cc 	 and 
available for outside use, allowing for power used 	H.P. 	26.2 

, 
HOURLY QUANTITIES. 

39. Coal charged per hour 	lbs. 	67.7 
40. Dry coal charged per hour 	 lbs. 	52 •0 
41. Combustible charged per hour 	lbs. 	47 •1 
42. Coal charged per sq. ft. of fuel bed per hom. 	lbs. 	16.9 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	13.0 _ 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	11.75 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	7.98 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. . 0.38 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	2980 
48. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 

per hour 	  cub. ft. 	2875 
49. Gas (by meter). supplied to engine per hour while gas consumption 

was taken, 	  cub. ft. 	2822 
50. Gas (dry at 60° and 14•7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	2725 
51. Calorific value of coal charged per hour 	  B.T.U. 563000 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 324000 
53. Steam used in producer per hour 	lbs. 	1.9 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	42.5 ' 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged ciib. ft. 	55-3 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	61 •0 
57. Gas  (dry  y at 60° and 14-7 lbs. p 	cc per 	sq. in.) used per I.H.P. per hr 	 cub. ft. 	70-8 
58. cc 	 " 	B.H.P. " 	.. 	 cub. ft. 	97.0 _ 
59. Steam used in producer per lb. coal charged 	lbs. 	.0277 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	16.3 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	371.0 
62. Efficiency of process of gas production and cleaning, based on coal 	. 

' 	charged 	  per cent. 	57.8 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	51.1 
64. Efficiency of producer plant allowing for power used for auxiliaries 	 . 

and for steam used in producer 	  per cent. 	48.6 
65. Thermal efficiency of engine, based on B.I1  P 	   per cent. 	23.3 
66. Over all efficiency of producer and engine plant 	 per cent. 	13.45 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 10,900 
68. " 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 18,924 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  2.28 	1.75 	1.59 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries 	  2.58 	1 •98 	1-80 

71 Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 2.71 	2.09 	1.89 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 2040. 

Date—January 4 and 5, 1909. 	 Trial Nuraber-17. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer  st  beginning of trial 	29 84 inches. 

• " 	" 8.40 p.m    - 	2980 	" 
end of trial 	29 63 " 

Water meter 9.00 a.m., Jan. 4 	48,181 imperial gallons. 
3.30 a.m., „ 5  	49,799  

Difference, in 18,V2 hours 	1,613 	" 
Brick in producer base 	1,300 lbs., 
Average of level of coal below top plate of producer. 	26 inches. 

TIME 
3.00  a.m., Jan. 4 Fire started with 8 lbs. of shavings, 30 lbs. wood, 153 lbs. coke, and 

244 lbs. of coal. 
4.00 " 	" 	" Charged 240 lbs. of coal. 
5.00 " 	" " 	233 
6.00 " 	" " Down-draft with fan exhausting to the atmosphere. 
8.00 " 	" 	" Charged 75 lbs. of coal. 
8.20 " 	" " Down-draft with exhauster. 
8.30 " 	" 	• Started engine. 
8.40 " 	" " Trial coramenced. 
8.50 " 	" " Engine shut down in order to clear an accumulation of water from 

the exhaust pipe. Gas blown to atmosphere. 
10.00 " 	" " Engine started. 
10.30 p.m., " " Engine running light due to a hot bearing. Gas allowed to pass 

to the atmosphere. 
3.40  a.m., " 	5 Trial finished. 

• 
No load was carried by the engine after 10.30 owing to a hot bearing, but the producer was k-ept working 

at the regular rate. 
During the last 2 hours, excessive suction was caused by the baffle brick at the producer outlet becoming 

broken, and partly blocking up gas outlet. 
Neither gas washer nor sawdust scrubber was used. No steam was used. 
87 lbs. of dry refuse removed from the producer duriitg, the trial. 

' 
 

815 lbs.of dry refuse removed from the producer after the trial. 



Date-January 4 and 5,1909. Trial Number-17. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Note: IL and B. apparatus used. 

	

Carbon 	 Inflam- 

	

Carbon r,xygen 	Ethy- 	„n, 	Meth- 	Hydro- 	Nitro- 	_nis., 

	

Time 	Dioxide '-' 	lene 	mon- 	ane 	gen 	gen 	mg'as'" 

per cent, per cent. per cent. per cent. per cent. per cent. per cent per cent. 

11.00 a.m..... 	11.5 	1.3 	0.0 	9.3 	4.9 	10.8 	62.2 	25.0 
1.00 p.m..... 	11.5 	1.0 	0.1 	11.5 	4.1 	12.1 	59.7 	27.8 
2.00 	" 	.... 	10.7 	0.8 	0.0 	12-8 	3 • 7 	14.8 	57-2 	31.3 
3.00 	" 	.... 	12-6 	'0.4 	0.2 	10.2 	3.7 	13.7 	59.2 	27.8 
4.00 	" 	.... 	11.4 	0.7 	0.4 	9.9 	4.6 	14.3 	58.7 	29.2 
6.00 	" 	.... 	10.0 	0.6 	0.2 	17.8 	4.1 	11 • 0 	56.3 	33.1 
7.00 	" 	.... 	10-4 	0.6 	0 • 3 	17.4 	3.0 	13.7 	54.6 	34.4 
8.00 	" 	.... 	12.2 	0.7 	0.2 	14.5 	3.5 	15.0 	53.9 	33.2 
9.00 	" 	.... 	13.2 	1.1 	0.1 	13.0 	4.4 	14.9 	53.3 	32.4 

10.00 	" 	.... 	11.6 	1.5 	0.0 	15.4 	2.6 	16.3 	52.6 	34.3 
11.00 	" 	.... 	11.2 	1.6 	0.0 	15-4 	2.7 	17.6 	51.5 	35-7 
12.00 	" 	.... 	13.4 	1.4 	0.1 	11.5 	3.6 	15.3 	54.7 	30.5 
2.00 a.m..... 	11.3 	1.3 	0.1 	14.7 	2.3 	12.1 	58.2 	29.2 

83-9 
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OBSERVATIONS OF GAS METER AND B. H. P. 

Notes: Engine started 9.55  am.  (for second time). B.O. indicates that there is a surplus supply of gas 
blowing off into atmosphere. N.B.O. indicates that  ail the gas is passing to gas engine. 

Main 	 Loads on 	Net 	Reyo- 
gas 	Cubic 	 - 	tight and. 	load 	lutions 

Time. . 	meter 	feet 	Remarks. 	slack:skles 	on 	counter 

readings. 	in 	 of brake. 	brake. 	reading 

	 Mterval,    on si de 

cub.ft. 	 lbs. 	1 	lbs. 	lbs. 	shaft 

8.40 am... 	1276460  	N.B.O.    	07300 
9.10 	" 	.. 	1278180 	1720 	" 	Imddrepped,engine stopped. 

10.10 	" 	.. 	1281180 	3000 	cc 	325 	' 	120 	205 	09396 
10.40 	" 	.. 	1282730 	1550 	cc 	325 	- 	120 . 	205 
11.10 	" 	.. 	1284290 	1560 	cc 	325 	120 	205 	- 	 
11.40 	" 	.. 	1285850 	1560 	cc 	325 	120 	205 
12.10 p;m... 	1287420 	1570 	cc 	325 	120 	205 
12.40 	' 	.. 	1289020 	1600 	cc 	325 	120 	205 
1.10 	" 	.. 	1290640 	1620 	cc 	325 	120 	205 
1.40 	" 	.. 	1292220 	1580 	cc 	325 	120 	205 
2.10 	" 	.. 	1293720 	1500 	cc 	325 	125 	200 	36730 
2.40 	" 	.. 	1295390 	1670 	cc 	325 	125 	200 
3.10 	" 1297030 1297030 	1640 	el 

3.40 	"• 	.. 	1298580 	1550 	cc 	325 	132 	193 
4.10 	" 	.. 	1300205 	1625 	cc 	325 	132 	193 
4.40 	" 	.. 	1301705 	1500 	cc 	325 	132 	193 
5.40 	" 	.. 	1305060 	3365 	cc 	325 	132 	193 
6.10 	" 1306630 1306630 	1570 	cc 	325 	132 	193 
6.40 	" 	.. 	1308220 	1590 	cc 	325 	132 	193 
7.10 	" 	.. 	1309870 	1650 	" 	325 	132 	193 
7.40 	" 	.. 	1311480 	1610 	cc 	325 	132 	193 
8.10 	" 	.. 	1313080 	1600 	" 	- 325 	132 	193 
8.40 	" 	.. 	1314670 	1590 - 	cc 	325 	132 	193 
9.10 	" 	.. 	1316220 	1550 	" 	Engine stopped at 8.50 a.m. 	and 
9.40 	" 	.. 	1317820 	1600 	cc 	was restarted at 10 a.m. 

10.10 	" 	.. 	1319350 	1570 	cc 	325 	135 	190 	90250 
10.40 	"   Load rem oved at  10.30  a.m. 
11.10 	" 	.. 	1322430 	3080 	cc 

11.40 	" 	.. 	1324060 	1630 . 	" 	No load dining rest of trial. 
12.10 am... 	1325450 	1390 	cc 

12.40 	" 	.. 	1326990- 	1540 	cc 

1.10 	" 	.. 	1328490 	1500 	cc 

1.40 	" 	.. 	1330980 	1590 	cc 

2.10 	" 	.. 	1331440 	460 	cc 

.2.40 	" 	1332860 	1420 	cc 

3.10 	" 	.. 	1334280 	1420 	cc 

3.40 	" 	.. 	1335666 	1380 	cc 



Date--January 4 and 5, 1909. Trial Number.-17. 

Note: Boys Calorimeter used. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

4, 	- 	Water Temp.  
Deg. Cent. .,>.,4', 	 o 

	

-d 	o 

	

Time 	'1> 	' 	'''' tA   0  Z; ti 	0 	Time  
E-IF,"=i  

	

Inlet Outlet "S 'E') 11 	El -51 	
e cd 	-,.> 

	

0 .4 	0 c 
	

0'S 	 0 	al 0 	 00 	E-( 	F-1 p,  

	

lbs. 	lbs. 
8.40am... 	59 	1,4 	16.90 31.39 	1660 	114.5 	 
9.10 	" 	.. 	59 	?i. 	11-77 26.44 	1660 	144.7 	9.00 a.m. 	.25 	25 	 
9.40 	" 	.. 	59 	f 	9-89 24-54 1620 	125-3 	9.30 	" 	25 	50 	 

10.10 	" 	.. 	60 	1 	9.73 24.84 1600 	128.0 10.00 	" 	50 	100 	10.15am 
10.40 	" 	.. 	62 	-A 	9.41 21 • 22 1670 	134.0 10.25 	" 	50 	150 	 
11.10 	" 63 63 	9.74 19.56 1680 	130.7 11.00 	" 	50 	200 	 
11.40 	" 	64 	1 	9.94 19.95 1635 	129.5 11.45 	" 	50 	250 	 .. 
12.10p.m.. '65 	10.10 1970. 	1650 	125.5 12.00p.m 	25 	275 	 
12.40 	" 	.. 	65 	-- 	10-01 	19.83 1650 	128-3 12.50 	" 	50 	325 	 
1.10 	" 	.. 	66 11 ,-i 	10 • 1 	20.92 	1740 	124.0 	1.25 	" 	50 	375 	 
1.40 	" 	.. 	67 	ii 	10.9 	20-99 	1750 	120-0 	 
2.10 	" 	.. 	67 	-A 	11.15 21.37 	1750 	121.5 	2.10 	" 	50 	425 	 
2.40 	CC .. 	67 	A- 	11 • 2 	21.58 1760 	123.7 	2.35 	" 	50 	475 	 
3.10 	" 	.. 	68 	-A. 	11.32 21.94 	1755 	126.5 	3.15 	" 	50 	525 	 
3.40 	" 	. 	68 	.A 	11 • 4 	21-71 	1780 	123.7 	3.50 	" 	75 	600 	 
4.10 	" 	. 	68 	ily 	11-40 21.43 1790 	121.8 	 
4.40 	" 	. 	68 	-A 	11.55 21.67 1780 	122.4 	4.45 	" 	50 	650 	 
5.10 	" 	. 	68 	* 	11-72 21.79 1795 	122.5 	 
5.40 	" 	. 	69 	iry 	12.41 23.58 	1600 	121-5 	5.30 	" 	50 	700 	 
6.10 	" 	. 	69 	A. 	13.05  23-72 1600 	116.0 	 
6.40 	" 	. 	70 	-- 	13.37 	24.75 	1800 	121.7 	 
7.10 	" 	.. 	68 	A 	9-56 19.99  1780 	125.2 	7.00 	" 	100 	800 	 
7.40 	" 	.. 	66 	9.18  18.23 	1770 	129.9 	7.35 	" 	50 	850 	 
8.10 	" 	.. 	67 	-à" 	9-93 	19.7-1 	1780 	118.3 	7.55 	" 	50 	900 	 
8.40 	" 	.. 	68 	.-11-î 	10.54 20.7 	1790 	124-7 	8.20 	" 	50 	950 	 
9.10 	" 	.. 	68 	A. 	11.84 21.8 	1805 	123.4 	9.00 	" 	50 	- 1000 	 
9.40 	" 	.. 	68 	A- 	12.08  21.90 1805 	120-5    	9.45p.n 

10.10 	" 	.. 	69 	isy 	12.94 	24.23 	1600 	122.7 10.00 	" 	50 	1050 	 
10_40 	" 	.: 	69 	i. 	9 • 83 20-63 	1650 	141.3 10.30 	" 	50 	1100 	10.25 	" 
11.10 	" 	.. 	68 	U 	9.15-20.58 	1800 	122.4 11.10 	" 	25 	1125 	11.15 	" 
11.40 	" 	.. 	68 	?,- 	9.61 	21.24 	1760 	121.7 11.20 	" 	75 	1200 	 
12.10am... 	68 	ir-i 	8.13 	19-92 1665 	133.3 12.00 a.m 	75 	1275 	 
12.40 	" 	.. 	68 	f 	8.02 20.83 1675 	113-2 12.45 	" 	50 	1325 	 
1.40 	" 	.. 	67 	T 	8 • 90 16.64 2200 	135.1 	 
2.10 	" 	.. 	67 	.;11 	9-35 	17.33 	1880 	119.0 	2.05 	" 	150 	1475 	 
2.40 	" 	.. 	67 4-- 	9.82 	17.22 	1915 	112-4 	 
3.40 	" 	.. 	67 	-1 	10.66 	18.14 	1835 	108.6 	 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

, 

PRESSURE. 	 SUCTION. 	 STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. ' 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in. 

	

Time. 	
. 

	

0 G) 	 G) 
;.■ 	 C) tp> 	 MI 	•,. CL) 	 G2 	8 u,,; 	, 	• 	;-- 	c..) 	• 

	

co 	e b 	5 	.5, 	'tai 	_,,. 	It") 	,,- 	-,-- ,.; 	,.,. 
-n -'.... 	. -.-,3 	o 	te re 	'41 	o 	7> 	o 	. o 	"t: ':-■ '., 	o m  

	

. 	2z 	o 	ee 	m 	-- n 	n -• 	° n 	- 	n ao o 	f:4 	r4 .- 	o 	a 	0 	49. 	0 a e 0 	a 	0  

8.40 a.m. 	460 	60 	56 	82 	3-5 	5.0 	5.2 	4-7 	1-0 	 
9.10 	" 	. 	500 	60 	58    	4-0 	1.0 	 

10.10 	" 	. 	510 	61 	65 	85 	3.3 	4-7 	4-9 	4.7 	1 • 0 	 
10..40 	" 	. 	510 	62 	68 	132 	3.5 	5 • 0 	5-2 	5-3 	1-5 	 
11.10" 	. 	500 	64 	69 	139 	4 • 0 	5.0 	5.2 	5.0 	1.4 	 
11.40 	" 	. 	500 	65 	69 	132 	3.3 	4-7 	4.9 	5.4 	1.5 	 
12.10p.m. 	520 	66 	70 	132 	3-2 	5.0 	' 5-2 	5-7 	1-6 	 
12.40 	" 	. 	530 	66 	69 	129 	3 • 4 	5-0 	5 • 2 	5-7 	1.7 	 
1.10 	" 	. 	540 	66 	70 	132 	3.7 	5.0 	5-2 	6 • 1 	9 • 1 	 
1.40 	" 	. 	520 	66 	70 	133 	3.5 	4.5 	4.7 	5-7 	1.9 	 
2.10 	" 	. 	520 	66 	70 	136 	3-3 	4.5 	4.7 	5-4 	1-7 	 
2.40" 	. 	550 	67 	70 	134 	3-3 	5-0 	5.2 	6 • 0 	-t:i 	2.1 	 
3.10 	" 	. 	510 	67 	71 	137 	3.0 	4.0 	4-3 	4.4 PA 	0-9 	 
3.40 	" 	. 	540 	67 	72 	136 	3-4 	5-1 	5-3 	5.8 	- 	1 • 7 	mi 

o 
4.10 	" 	. 	540 	67 	70 	137 	3-3 	4-5 	4.7 	'5-4 	0 	1.6 	. 

e 4.411 " 	. 	520 	67 	70 	137 	3.1 	4 • 3 	4.5 	4.4 	2-0 	
m 

5.40 	" 	. 	550 	67 	72 	-134 	3.5 	5.3 	5.5 	6 • 2 	à 	9-0  	c,:z 
6.10" 	. 	540 	68 	72 	134 	3.3 	4 • 9 	5.1 	5.8 	"M 	1.8  	0 ..., 
6.40 	" 	. 	540 	68 	72 	136 	3.3 	4-8 	5.0 	6-1 	I', 	-2 4  	o 

7.10 	" 	. 	540 	68 	68 	137 	3-3 	4.8 	5.0 	6 • 2 	2.2 	 
7.40 	" 	. 	580 	66 	70 	138 	3-3 	4.8 	5.0 	6.0 	4 	9 .0 	 
8.10 	" 	. 	560 	66 	67 	141 	3.3 	4-8 	5.0 	6.0 	- 	9 .0 	 
8.40 	" 	. 	570 	66 	69 	141 	3.2 	4.8 	5.0 	6 • 2 	2-1 	 
9.10 	" 	. 	560 	68 	70 	140 	3.3 	4.8 	5-0 	7-5 	3-4 	 
9.40 	" 	. 	540 	68 	72 	122 	3-3 	4-7 	4.9 	7-6 	3 • 6 	 

10.10 	" -. 	540 	68 	72 	129 	3-2 	4-6 	4.8 	8-0 	3.8 	 
11.10 	" 	. 	530 	67 	68  	3.0 	4.0 	4-2 	7-5 	4.5 	 
11.40 	" 	. 	540 	67 	68  	3-0 	4.0 	4.2 	8-8 	4-6 	 
12.40a.m. 	560 	66 	67  	3.0 	4-0 	4.2 	8-8 	4.6 	 
1.10 	" 	. 	560 	66 	67  	2 • 9 	4-0 	4 • 2 	8.9 	4-7 	 
1.40 	"'. 	570 	66 	68  	2-7 	4.0 	4- 9 	9-0 	5.0 	 
2.10 	. _ 560 	66 	68  	2-6 	4.0 	4.3 	9.5 	5.6 	 
2.40 	" 	. 	560 	66 	68  	2-4 	4 • 0 	4.4 	9-4 	5-4 	 
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66 
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PRODTJCER TRIAL No. 17. 
Date-January 4-5, 1909. Producer No. 4, at McGill University. 
Time of lighting up-3 a.m. Trial commenced 8.40 a.m., January 4; ended 3.40 a.m., 

January 5. 
Duration of trial-19 hours. Kind of fuel-No. 2040 coal. 
Observers and staff during trial-M.11am, Gardner, Cameron. 
Computers-Killam, Cameron, 
Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. 
FUEL. 

1. Total coal charged during trial 	lbs. 
2. Moisture in coal as charged 	  per cent. 
3. Calmific value of coal as charged, per lb 	  B.T.U. 
4. " 	" of dry coal per lb 	  B.T.U. 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

32.2; volatile matter, 43.3; ash,11-1; moisture, 13.4 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

38.0; volatile matter, 9.8 	Total per cent. 	47.8 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	34 

GA.s. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 
9. Average temperature of gas leaving producer 	°F. 

10. cc 	cc 	cc 	at meter 	°F. 
11. Average temperature of air in producer house °F ,  

. 12a. Average higher calorific value of gas per cub. ft. by calorimeter 	
. 

 
(as observed) 	  B.T.U. 

12b. Average higher calorific value of gas per cub. ft. by calorimeter 
' 	(gas dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	128.3 

13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	117.4 

14. Average barometric pressure 	  lbs. sq in. 	14.6 
15. " suction at producer 	 ins. of water 	1.7 
16. " suction at exhauster  	ins. of water 	5.5 
17. cc pressure of gas at meter    . ins. of water 	4.1 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	  
19. " water used in scrubber and gas washer 	  
20. " tar extracted in scrubber and gas washer 	  
21. Average power required to drive exhauster 	  
22. cc 	cc 	cc 	gas washer 	  

ENGINE. 
23. Total revolutions during trial (from counter) 	161720 
24. Average explosions per minute  	105.5 
25. Average effective load on brake 	  .- 	lbs. 197-8 
26. Effective radius of brake wheel 	ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	.lbs. sq. in. 73.1 

28. 	 Notes. 
Fire poked at:10.15  am.; 9.45, 10.25, 11.15 p.m. 
Refuse removed at: 10.35 am.; 12.05, 12.15, 2.10, 5.05, 8.55, 10.25, 11.15, 12.00 p.m. 
Behaviour of coal: Worked well in producer, giving uniform gas with very little poking. 
Average time between poking: 4 hours, 45 minutes. 
Clinker : No trouble recorded. 
Tar: None. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: Dec. 9, 1908. 

1475 
13-4 
9370 

10820 

lbs. 	0 
lbs. 	16460 	. 
lbs. 

H.P. 	2.5 
H.P. 

29. 	ANALYSIS oF DRY COAL. 
Hydrogen 	4.5% 
Carbon 	  64.7% 
Nitrogen 	1.1% 
Oxygen 	  19.6% 
Sulphur 	0.7% 
Total carbon contained 

by dry coal charged 827.0 lbs. 

30. ANALYSIS OF GAS BY VOLUME. 

Carbon dioxide 	 11.6% 
Oxygen 	1.0% 
Carbon monoxide 	 13.3% 
Hydrogen 	  14.0% 
Methane 	3.6% 
Ethylene 	0.1% 
Nitrogen 	  56.4% 
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REMARKS. 

Neither tar washer nor sawdust scrubber used. No steam to producer. Only 
sufficient coal available for 19 hoirs run. 

SUMMARY OF RESULTS. 
- 

' TOTAL QUANTITrES. 
31. Dry coal charged during trial 	lbs. 	1278 
32. Combustible charged during trial 	lbs. 	1113 
33. Average B.H.P. of eng1ne during trial 	 H.P. 31.94 
34. " indicated H.P. of engine during trial 	 - H.P. 42 •8 
35. " H.P. taken by exhauster and gas washer 	 H.P. 	2.5 
36. " B.H.P. while gas consumption of engine was taken 	 H.P. 31-94 
37. cc 	"corresponding to total gas produced  	H.P. 31.3 
38. CC 	CC 	cc 	cc 	" - and 

available for outside use, allowing for power used 	H.P. 	28-8 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	77.7 
40. Dry coal charged per hour 	 lbs. 	67.3 
41. Combustible charged per hour 	lbs. 	58-6 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	19.4 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	16.6 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	14.6 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	6.2 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	0 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3117 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3019 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3184 
50. Gas (dry at 60° and 14•7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3085 
51. Calorific value of coal charged per hour 	  B.T.U. 727500 
52. cc 	cc 	gas produced per hotu. (lower value) 	 B.T.U. 324100 
53. Steam used in producer per hour 	lbs. 	0 

- 	 . ECONOMIC RESTJLTS. 
54. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb.•of coal . 

charged 	' 	  cub. ft. 	, 38 •8 
55. Gas (dry at 60°  and .14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	44.9 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	51.5 
57. Gas (dry at 60° and 14.71bs.dper sq. in.) used per - I.H.P. per hr 	 cub. ft. . 72.1 cc 	cc 	cc 	 cc 58. " B.H.P. "   cub. ft. 	96-6 
59. Steam used in producer per lb. coal charged 	lbs. 	0 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 11.15 
61. Water used -in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	278 
62. Efficiency of process of gas production and cleaning, based on coal 

charged  " 	  per cent. 	48.8 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	44.8 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	- 	- per cent. 
65. . Thermal efficiency of engine, based on B.H  P 	   per cent. 	22.5 
66. Over all efficiency of producer and engine plant 	 per cent. 	10.95 
67. Calorific value of gas supplied to engine per B.H.P. per how: 	 B.T.U. 	11340 
68. cc 	cc 	coal charged into producer per B.H.P. per lu 	 B.T.U. 	23240 

Coal as Dry Com-
charged. coal. bustible, 

69. Pounds per hour charged into producer per B.H.P. 
de-veloped by engine 	  2.48 	2-15 	1.87 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and alloWing for power used by 
auxiliaries    9  . 70 	2.34 	2-04 

71. Pounds per hour charged into producer per B.H.P., allow- 	 . 
ing for power and also for steam used by producer 	 2-70 	2.34 	2-04 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 42 

Date—December 10 and 11,1908. 	 Trial Number-15. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	30 14 inches. 

9 a.m., Dec. 11 	29' 78 	" 
end of trial 	29' 41 " 

Water meter 9 p.m., Dec. 10 	  43,062 imperial gallons. 
8 p.m., " 11 	  45,321 	" 

Difference, in 23 hours 	  2,259 " 
Brick in producer base 	  1,080 lbs. 
Average level of coal surface below top plate of producer 	 20 inches. 

Trnev. 
5.00 p.m., Dec. 10 Fire lighted, charged 8 lbs. shavings, 50 lbs. wood, and 165 lbs. of 

coke. 
5.45 " 	" " Charged 160 lbs.coal. 
6.45 " 	" " 	" 	3001bs. " 
8.00 " 	" " Down-draft with fan discharging to the atmosphere. 
8.15 " 	" " Charged 75 lbs. coal. 
8.20 " 	" " Down-draft with exhauster. 
8.30 " 	" " Engine started. 
8.45 " 	" " Trial commenced. 
8.45 	" 	" 11 Trial finished. 

The gas washer and sawdust scrubber were not used. 
This coal gave no trouble from clinker or tar, and required very little poking. 
During the trial 245 lbs. (dry weight) of refuse removed from the producer. 
After the trial 1,160 lbs. (dry weight) refuse removed from the producer. 



Date-December 10 and 11,1908. 

Note:  R. and B. apparatus used. 

Trial Number-15. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Carbon n 	,.. 	Ethy- 	moil_ Carbon 	Méth- 	H 	 Inidam- ydro- 	Nitro- 	nuibl 

	

Time 	Dioxide `-'7geu- 	lene 	OXide 	me 	gen 	gen 	egas  

perOent. percent percent percent.percent percent percent percent 

9.00p.m.... . 	11.0 	0-2 	0.0 	15.1 	3.7 	13.S 	56.2 	32.6 
10.00 	," 	.... 	 10.8 	0 • 2 	0.0 	15-9 	-3-3 	13.8 	56.0 	33.0 
11.00 	" 	.... 	10.4 	0 • 5 	0.0 	16.5 	3 • 5 	13.0 	56.1 	33.0 
12.00 	" 	.... 	10.7 	0 • 3 	0.1 	16.3 	3.4 	13.7 	55.5 	33 • 5' 
1.00 aan..... 	10.7 	0.4 	0.1 	15-5 	3.3 	14.1 	55-9 	33.0 
2.00 	" 	.... 	- 9.6 	3.2 	0.0 	14-7 	• 	2.5 	6.7 	63-3 	23.9 
3.00 	" 	.... 	10.3 	0.3 	0.0 	16-8 	3.1 	14.3 	55-2 	34-2 
4.00 	" 	.... 	9.3 	2-6 	0-3 	15-0 	2-3 	6.4 	64.1 	24-0 
5.00 	" 	.... 	10.9 	0-3 	_0.0 	16.5 	3-4 	13-4 	55.5 	33-3 
6.00 	" 	....- 	13.9 	2.0 	0.4 	9.5 	3-7 	10-5 	60.0 	24.1 
7.00 	" 	.... 	10.7 	0.4 	0 • 1 	15.5 	2.9 	13-6 	56-8 	32.1 
8.00 	" 	.... 	10.3 	0.2 	0.1 	:17.0 	3.3 	14.0 	55-1 	34 • 4 
9.00 	" 	.... 	10.0 	0-7 	0.0 	15.6 	3-4 	11-8 	58-5 	30-8 

10.00 	" 	.... 	10 • 	0.4 	0.0 	16.8 	3-4 	12-6 	56.8 	32.8 
11.00 	" 	.... 	12 • 3 	0.2 	0.1 	12.8 	4-5 	12.1 	58-0 	29.5 
12.00 noon.. . . 	11.7 	0.4 	0.0 	13.5 	5 • 2 	15.0 	54-2 	33.7 

, 



Date-December 10 and 11,1908. Trial Number-15. 
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OBSERVATIONS OF GAS METER AND B.H.P. 

Notes:IBA). indicates that there is a surplus amount of gas blowing off to the atmosphere. N.B.O. indicates 
that all the gas is passing to the engine. - 

• 	Main 	Cubic 	 Loads on 	Net 	Revo- 

gas 	feet 	 tight and 	load 	lutions
counter 

	

Time. 	moster 	in 	Remarks 	Time. 	slaa sides 	on 
readings 	inter- 	 of brake, 	brake. reading 

 val 	 	onside 

cub.ft. 	 lbs. 	1 	lbs. 	lbs. 	shaft. 

	

8.45p.m. 	1108100  	B.O. 325 	127 	198 	68850 
9.15 	" 	1109787 	1607 	"  	325 	127 	198 	 
9.45 	" 	1111355 	1568 	N.B.0..  	325 	127 	198 	75254 

10.15 	" 	1112935 	1580 	"  	325 	127 	198 	 
10.45 	" 	1114655 	1720 	"  	325 	127 	198 	 
11.15 	" 	1116150 	1495 	"  	325 	127 	198 	85081 
11.45 	" 	1117840 	1690 	"  	325 	127 	198 	 

	

12.15 a.m. 	1119420 	1580 	"  	325 	127 	198 	 
12.45 	" 	1120980 	1560  	325 	127 	198 	 
1.15 	" 	1122660 	1680 	"  	325 	127 	198 	 
1.45 	" 	1124245 	1585 	"  	325 	127 	198 	 
2.15 	" 	1125755 	1508 	"  	325 	127 	198 	04920 
2.45 	" 	1127425 	1672 	"  	325 	127 	198 	 
3.15 	" 	1128900 	1475 	"  	325 	127 	198 	 

	

3.45 -" 	1130480 	1580 	"  	325 	127 	198 	 
4.15 	" 	1132062 	1582 	"  	325 	127 	198 	17968 
4.45 	" 	1133640 	1588 	"  	325 	127 	19g 	 
5.15 	" 	1135125 	1485 	"  	325 	127 	198 	 
5.45 	" 	'1136545 	1420 	"  	-325 	127 	198 	 
6.15 	" 	1138065 	1520 	"  	325 	138 	187 	30971 
6.45 	" 	1139645 	1580 	"  	325 	138 	187 	 
7.15 	1.)' 	1141205 	1560 	"  	325 	138 	187 	 
7.45 	" 	1142730 	1525 	"  	325 	138 	187 	 
8.15 	" 	1144350 	1620 	" 	• 	325 	138 	187 	 
8.45 	" 	1145825 	1475 	"  	325 	138 	187 	 
9.15 	" 	1147380 	1555 	"  	325 	138 	187 	 
9.45 	" 	1148920 	1540 	"  	325 	135 	190 	 

10.15 	" 	1150400 	1480 	"  	325 	135 	190 	 
10.45 	"- 	1151824 	1424 	"  	325 	135 	190 	 
11.15 	" 	1153520 	1696 	"  	325 	135 	190 	 
11.45 	" 	1155020 	1500 	"  	325 	135 	190 	 

	

12.15 a.m. 	1156590 	1570 	"  	325 	135 	190 	 
12.45 	" 	1158160 	1570  	325 	135 	190 	 
1.15 	" 	1159730 	1570 	"  	325 	135 	190 	 
1.45 	" 	1161318 	1588 	"  	325 	135 	190 	 
2.15 	" 	1162960 	1642 	"  	325 	135 	190 	 
2.45 	" 	1164620 	1660 	"  	325 	135 	190 	86700 
3.15 	" 	1166180 	1560 	"  	325 	135 	190 	 
3.45 	" 	1167920 	1740 	"  	325 	135 	190 	 
4.15 	" 	1169454 	1534 	"  	325 	135 	190 	 
4.45, 	" 	1171090 	1636 	"  	325 	135 	190 	 
5.15 	" 	1172570 	1480 	"  	325 	135 	190 	 
5.45 	" 	1174150 - 	1580  	325 	135 	190 	 
6.15 	" 	1175800 	1650 	"  	3.25 	135 	190 	 
6.45 	" 	1177260 	1460 	"  	325 	135 	190 	 
7.15 	" 	1178920 	1660 	"  	325 	135 	190 	 
7.45 	" 	1180320 	1400 	" 	8.00 	325 	135 	190 	21140 
8.15 	" 	1181920 	1600 	"  	325 	135 	190 	 
8.45 	" 	1183475 	1555 	"  	325 	135 	190 	26070 



'Date .---Dec(enber 10 and 11, 1908. ' Trial Number-15. 

Note: Boys Calorixneter used, 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

et 	.à 	Water Temp. 	
F. 0 	 9i 0 

e 	Deg.  Cent.  e3-8 	ee 	 -d 

	

. 	0 • 	Time 	e.),.; 	p j   c e.. ti 	Time 	bp 	,-.1  
Fb 	.3.  CC 	 ..CE 4-> «t>2 	E-041 	 1 à 	e 	Ell ccj 	e.) .15 	Inlet lOutlet  

	

c.)c) 	E-1 	Pai  

	

lbs. 	lbs. 
8.45p.m.. 	44 	-h- 	6-22 	14.88 1610 	132-5 	8.45 aan 	 
9.15 	" 	.. 	47 	-11-%- 	6.42 	13-98 1825 	131.0 	9.15 	" 	25 	25 	 
9.45 	" 	.. 	49 	-2- 	6 • 60 	13.31 	1650 	131-5 	9.40 	" 	25 	50 	 

10.15 	" 	.. 	51 	* 	6.94 	12.98 1810 	129-0 10.05 	" 	25 	75 	 
10.45 	" 	.. 	52 	* 	7.14 	16-69 	1660 	125.6 10.20 	" 	, 50 	125 	 
11.15 	" 	.. 	53 	* 	7.42 	16-98 1720 	130-1 10.55 	" 	50 	175 	 
11.45 	" 	.. 	54 	* 	7.58 	16.89 1765 	130.2 11.25 	" 	.50 	225 	 
12.15a.m... 	56 	* 	7 • 69 	16.69 1805 	128.8 12.00p.m. 	50 	275 	 
12.45 	" 	.. 	57 	* 	7.78 	18.81 1715 	128.5 12.35 	" 	50 	325 	 
1.15 	" 	.. 	58 	8-05 	17-88 1610 	125.2 	1.15 	"' 	75 	400 	 
1.45 	" 	.. 	58 	* 	8.05 	17 • 65 1643 	125-0 	2.10 	" 	50 	450 	 
2.15 	" 	.. 	59 	* 	8-27 	1602 1665 	128.7 	 
2.45 	" 	.. -60 	* 	8.32 	17-27 1710 	121.2 	2.45 	" 	75 	525 	 
3.15 	" 	.. 	61 	* 	8.58 	17.65 1715 	123-3 	 
3.45 	" 	.. 	61 	-11 	8-68 	17.58 1738 	122.5 	3.25 	" 	25 	550 	 
4.15 	" 	.. 	63 	* 	8 • 66 	18.13 1732 	130.0 	4.10 	" 	75 	625 	4.10p.m 
4.45 	" 	.. 	63 	* 	8.02 	17-59 1740 	132-0 	4.40 	" 	25 	650 	 
5.15 	" 	.. 	62 	* 	7-25 	16 • 87 1695 	129-2 	5.10 	". 	50 	700 	5.30 	" 
5.45 	" 	.. 	64 	, 	6.83 	16.29 1675 	125-5 	5.40 	" 	50 	750 	 
6.15 	" 	.. 	60 	:1 	7.12 	16.90 1660 	128.7 	6.05 	" 	50 	800 	6.00 	" 
6.45 	" 	.. 	60 	* 	7.07 	16.59 1675 	126-3 	6.25 	" 	25 	825 	 
7.15 	" 	.. 	59 	*. 	6.99 	16.2 	1690 	123.5 	6.45 	" 	25 	850 	 
7.45 	" 	.. 	59 	* 	6.97 	15.60 1760 	120.2 	7.15 	" 	50 - 	900 	 
8.15 	" 	.. 	60* 	7.30 	16.92 1760 	134.2 	8.15 	" 	50 	950 	8.15 	" 
8.45 	" 	.. 	60 	' 	7-45 	16.36 1780 	125.7 	 
9.15 	" 	.. 	59 	* 	7.53 	16-86 1760 	130-1 	9.10 	" 	125 	1075 	 
9.45 	" 	.. 	59 	1 	7.51 	16.54 1785 	127.6    	9.45 	" 

10.15 	" 	.. 	59 	* 	7-66 	16-94 1780 	130.8 10.15 	" 	50 	1125 	 
10.45 	"' .. 	59.-i-, 	8 • 15 	17.37 1810 	132-2 10.45 	" 	50 	1175 	 
11.15 	" 	.. 	59 	- 	8.23 	17.08 1800 	126-2 11.15 	" 	50 	1225 	 
11.45 	' 	.. 	60 	2 	8.52 	17.24 1852 	128.0 11.40 	" 	50 	1275 - 	 
12.15p.m... 	60 	8-40 	16-82 1845 	123.0 12.20a.m. 	50 	1325 	 
12.45 	" 	.. 	58 	* 	7-30 	16 • 71 1805 	134-6 12.40 	" 	25 	1350 	 

60 	7 • 82 	16-40 1860 	126-- 	1.15 	" 	25 	1375 	 
1.45 	" 	.. 	60 	8.30 	17.35 1840 	132.0 	 
2.15 	" 	.. 	60 	* 	8.56 	16-92 1860 	123-3 	2.10 	" 	25 	1400 	 
2.45 	" 	.. 	59 	* 	8.35 	16 • 59 1900 	124-0 	 
3.15 	" 	.. 	59 	* 	8-46 	16-70 1915 	125-0 	3.00 	" 	50 	1450 	 
3.45 	" 	., 	60 	i2- 	8.63 	15.47 1630 	106.0 	3.45 	" 	50 	1500 	3.45 am 	 
4.15 	" 	.. 	59 	* 	6-66 	15.41 1920 	133.0 	4-00 	" 	50 	1550 	 
4.45 	" 	.. 	58 	-A 	6.75 	14 • 92 1760 	136.6 	4.15 	" 	25 	1575 	 
5.15 	" 	.. 	58 	-A, 	7.16 	15.33 1660 	128.9 	4.30 	" 	50 	1625 	5.15 	" 
5.45 	" 	... 	60 	i'-f, 	8.01 	16-17 1720 	133.4 	5.00 	" 	25 	1650 	5.45 	" 
6.15 	" 	.. 	61 	-A 	8-10 	16.51 	1670 	133.5 	5.15 	" 	25 	1675 	6.15 	" 
6.45 	" 	.. 	62=L 	8.51 	15.77 1825 	125 • 8 	5.40 	" 	50 	1725 	6.45 	" 12 

7.15 	" 	.. 	63 	i:2- 	8.91 	16.81 1850 	138.8 	6.45 	" 	75 	1800 	 
7.45 	" 	.. 	64 1=',7 	9-41 	18.16 1655 	137 • 5 	7.40 	" 	50 	1850 	7-40 	" 
8.15 	" 	.. 	65 	-A 	9.13 	17 • 93 	1670 	130-1 	8.10 	" 	75 	1925 	 



Date---I)eeember 10 and 11,1908. Trial Number-15. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	SUCTION. 	STEAm 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in. 

	

'rime. 	 "O''  

	

o 0 	 Q 
4 	 0 re 	 î 	g-. Q 	 C1' 

'i) 	1 'El 	d 	e 	ii 	. 	-j 	. 	- 4, 	.' 1i 	. 	f; e 
^g 7,4 	. -,a; 	0 	' 4 t2,) 	74 	t) 	74 	G) . . 	-g .7J 	-Ë 	.> 
4'43 ô 	p-5. 1. 	ô 	4, 	ô 	'A 	ôe, 	e ô 	:el 	ô  

8.45 pan 	700 	47 	44 	58 	4-0 	6.4 	6.5 	4-9 	0.5 
9.15 	' 	700 	49 	54 	100 	3.5 	5-0 	5.2 	5-0 	0.6 
9.45 	" 	680 	52 	56 	136 	3 • 5 	5-0 	5.2 	5.0 	0-4 

10.15" 	670 	54 	58 	141 	3.6 	5 • 2 	5 • 4 	5.3 	0.7 
10.45 	" 	650 	56 	58 	144 	3.5 	5-1 	5 • 3 	4.8 	0-5 
11.15 	" 	. 	630 	57 	59 	143 	3-4 	5.1 	5-3 	4-8 	0-5 
11.45 	" 	620 	53 	60 	140 	3-5 	5-2 	5-4 	4.9 	0.6 
12.15 a.m. 	620 	59 	61 	136 	3.5 	5.2 	5 • 4 	5.0 	0-8 
12.45 	620 	60 	62 	135 	3.4 	5.2 	5.4 	5.2 	0-9 
1.15 	" 	650 	61 	63 	135 	3-8 	6-0 	6-2 	5-8 	0.9 
1.45 	" 	620 	62 	62 	138 	3-2 	5-0 	5.2 	5.2 	1.0 
2.15 	" 	600 	63 	64 	128 	3.1 	4.9 	5-1 	5.1 	0.9 
2.45 	" 	610 	63 	64 	129 	3-4 	5.7 	5 • 9 	5.2 	1-0 
3.15 	" 	. 	590 	64 	65 	131 	3 • 1 	4 • 9 	5-1 	5-0 	0-8 
3.45 	" 	600 	65 	65 	130 	3-3 	5-1 	5.3 	5.2 	1.0 
4.15 	" 	600 	65 	66 	128 	3-2 	5.2 	5-4 	5-2 	1 • 0 
4.45 	" 	580 	65 	66 	128 	3-3 	5-2 	5-4 	5-2 	1.0 
5.15 	" 	580 	63 	57 	128 	3-2 	4 • 7 	4-9 	5.0 	1.0 
5.45 	" 	590 	61 	54 	126 	3.2 	5.0 	5-2 	5.6 	1.5 
6.15 	" 	600 	60 	57 	124 	3-2 • 	5.0 	5-2 	5-6 	1.3 
6.45 	" 	590 	59 	57 	126 	3-2 	5-0 	5-2 	5.3 	13) 	- 1.3 	••=1  0 
7.15 	" 	580 	59 	56 	124 	3.2 	5.0 	5-2 	5-2 	1.2 
7.45 	" 	570 	58 	56 	125 	3.3 	5.1 	5.3 	5.4 	, 	1-3 	- 
8.15 	580 	58 	59 	138 	3 • 2 	5-0 	5.3 	5-9 	1-4 	g,'s 
8.45" 	580 	59 	60 	144 	3.3 	5 • 1 	5 • 3 	5-5 	. 	1-5 
9.15 	" 	570 	60 	58 	142 	3.3 	5.1 	5-3 	5.7 	,..g 	1.7 
9.45 	" 	580 	59 	56 	145 	3.2 	5.0 	5.2 	5-8 	c% 	1-8 	e 

10.15" 	560 	59 	58 	144 	3-2 	5.0 	5-2 	5-8 	1-8 	13, 
10.45 	" 	550 	60 	58 	148 	3.0 	4-8 	5.1 	5-4 	. 	1.6 	, 
11.15" 	600 	61 	60 	130 	3-2 	5.0 	5.2 	5 • 7 	e 	1.7 CC 11.45 	" 	600 	61 	60 	124 	3.2 	5.0 	5-2 	6.3 	2.1 
12.15p.m 	580 	61 	61 	124 	3-2 	5.0 	5-2 	5-7 	1.6 
12.45 	' 	570 	62 	55 	123 	3-2 	5.0 	5.2 	5.7 	1.6 
1.15" 	560 	61 	60 	125 	3.3 	5-0 	5.2 	5 • 9 	1.7 	

, 	 

1.45 	" 	560 	61 	60 	123 	3.1 	4-6 	4.8 	5-7 	2-0 
2.15 	" 	550 	62 	60 	126 	3-2 	4-5 	4.7 	5-0 	1-4 
2.45 	" 	570 	61 	58 	124 	3.4 	5.7 	5.9 	6-2 	2.0 
3.15 	" 	560 	61 	60 	124 	3.3 	5.0 	5-3 	6-0 	1.9 
3.45 	" 	580 	61 	62 	124 	3-3 	5.3 	5.5 	7.0 	3-0 
4.15 	. 	580 	61 	50 	135 	3.0 	5-0 	5-2 	5.6 	1.7 
4.45 	" 	. 	600 	60 	55 	132 	3.3 	5.3 	5 • 5 	6.9 	2-5 	, 
5.15 	" 	. 	570 	59 	55 	130 	3.0 	4.0 	4.3 	6-0 	2.0 
5.45-" 	. 	580 	61 	63 	130 	3-3 	5-2 	5.4 	6-5 	2-5 
6.15 	" 	. 	590 	62 	64 	128 	3.3 	5.0 	5-2 	7.0 	2.5 
6.45 	" 	. 	600 	63 	65 	130 	3.1 	5-0 	5-2 	6 • 1 	1-7 
7-15 	" 	. 	560 	64 	66 	130 	3 • 1 	4-4 	4.6 	5.0 	1-0 
7.45" 	. 	540 	65 	67 	132 	3.1 	4 • 4 	4-6 	6.1 	2.0 
8.15 	" 	. 	550 	66 	69 	130 	3.1 	4.5 	4.7 	6-9 	2.7 
8.45 	" 	. 	550 	66 	70 	130 	3 • 2 	4-7 	4-9 	6-9 	2-8 
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PRODUCER TRIAL No. 15. 
Date-December 10-11,1908. Producer No. 4, at McGill University. 
Time of lighting up-5 p.m. Trial commenced 8.45 p.m. December 10; ended 

8.45 p.m. December 11. 
Duration of trial-24 hours. Kind of fuel-No. 42 coal. 
Observers and staff dtuing trial-Cameron, Killara, Gardner. 
Computers-Killam, Gardner, Ford. 
Chemists-Campbell, Nicolls, Stansfield. 

SUMMARY OF OBSERVATIONS. 
• FUEL. 

1. Total coal charged during trial 	lbs. 	1925 
2. Moisture in coal as charged 	  per cent. 17.3 
3. ' Calorific value of coal as charged, per lb 	  B.T.U. 89-40 
4. cc 	cc 	of dry coal per lb 	  B.T.U. 	10910 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

42.8; volatile matter, 28.7,; ash, 11.2; moisture, 17.3 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

28.9; volatile matter, 8.4 	Total per cent. 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 

GAs. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 
9. Average temperature of gas leaving producer 	°F. 

10. cc 	cc 	cc 	at meter 	°F. 
11. Average temperature -of air in producer house 	°F. 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

. 	(gas dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 130.00 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14-7 lbs. per sq. in.) 	  B.T.U. 119.50 
14. Average barometric pressure 	 - lbs. sq in. 14.60 - 
15. " suction at producer 	 ins. of water 	1.50 . 
16. " suction at exhauster 	

_ 
	ins. of water 	5.60 

17. cc pressure of gas at meter-    .ins. of water 	4 45 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	  
19. " water used in scrubber and gas washer 	  
20. " tar extracted in scrubber and n-as washer 	  
21. Average power required to drive exliauster 	  
22. cc 	cc 	cc 	 gas washer 	  

ENGINE. 
23. Total revolutions dining trial (from counter) 	  
24. Average explosions per minute 	  
25. Average effective load on brake 	  
26. Effective radius of brake wheel 	  
27. Average mean effective pressure from indicator diagrams 

28. 	 Notes. 
Fire poked at: 4.10, 5.30, 6.00, 9.15, 9.45 	3.45, 5.15, 5.45, 6.15, 6.45, 7.40 p.m. 
Refuse removed at: 5.55, 6.10, 6.40, 9.00, 9.50 a.m.; 1.45, 3.50, 4.00, 5.00, 6.45 p.m. 
Behaviour of coal: Easy to work. 
Average time between poking: 2 hours, 11 minutes. 
Clinker: Not troublesome. 	

_ 
 

Tar: Not troublesome. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned.: Dec. 9, 1903. 

29. 	ANALYSIS OF DRY COAL. 	30. ANALYSIS  OF GAs BY VOLUME. 

lbs. 	0 
lbs. 	30060 
lbs. 	..-. 

H.P. 	2.5 
H .P. 	... 

314400 
103-1 

	

lbs. 	1926. 

	

ft. 	3.836 
	lbs. sq. in. 	72-1 

Hydrogen 	4.6% 
Carbon 	  65-3% 
Nitrogen 	1.2% 
Oxygen 	17.6% 
Sulphur 	0.4% 
Total carbon contained 

by dry coal charged 1038.0 lbs. 

Carbon dioxide 	 11.02% 
Oxygen 	  0.63% 
Carbon monoxide 	 14.5 % 
Hydrogen 	  12-9 % 
Methane 	  3.7 % 
Ethylene 	  0.05% 
Nitrogen   57.2% 
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REMARKS. 
This coal seems well fitted for producer work and supplied all the gas required, giving 

no trouble from clinker or tar. Very little poking was required. The gas given off was 
of uniform value and kept the engme running at a constant load throughout the whole 
trial. 

SUMMARY OF RESULTS. 
- 	TOTAL QTJANTITIES. 

31. Dry coal charged during trial 	lbs. 	1590 
32. Combustible charged during trial 	lbs. 	1377 
33. Average B.H.P. of engine during trial 	H.P. 30.74 
34. " indicated H.P. of engine during trial 	H.P. 42.50 
35. " H.P. taken by exhauster and gas washer 	H.P. 	2-5 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 30.74 
37. cc 	" correspondirt to total gas produced 	H.P. 	30.74 

cc 38. " 	cc 	cc 	 cc 	 and 
available for outside use, allowing for power used 	H.P. 28-24 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	80.2 
40. Dry coal charged per hour 	 lbs. 	66.2 
41. Combustible charged per hour 	lbs. 	57.4 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	20.1 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	16.5 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	14.4 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	6.52 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	0 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3140 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer 

per hour 	  cub. ft. 	3086 
49. Gas (by meter) supplied to engine per hour while ga,s consumption 

was taken 	  cub. ft. 	3140 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hotu- while gas consumption was taken 	  cub. ft. 	3086 
51. Calorific value of coal charged per hour 	  B.T.U. 717000 
52. " 	" 	'gas produced per hour (lower value) 	 B.T.U. 368800 
53. Steam used in producer per hour 	lbs. 	0 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. it. 	38-5 
55. Gas (dry at 60° and 14-7 lbs. per sq. in.) imoduced dry coal charged cub. ft. 	46.6 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	53.8 
57. Gas (dry at 60° and 14.7 cc 	cc 	cc 	lbs.  cc" 	cc" 

sq.  cc  in.) used per I.H.P. per hr 	 cub. ft. 	72.7 
58. " B.H.P. "   cub. ft. 	100.4 
59. Steam used in producer per lb. coal charged 	lbs. 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	15.6 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	399.5 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 51-40 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	47.2 

• 64. Efficiency of producer plant allowing for power used for auxiliaries 
and for steam used in producer 	  per cent. 	.... 

65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	21.2 
66. Over all efficiency of producer and engine plant 	  per cent. 	10.9 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 12000 
68 , 	cc 	cc 	coal charged into producer per B.U.P. per hr 	 B.T.U. 23330 

Coal as Dry Com- , 
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  2.61 	2.1.5 	1.86 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
awdliaries 	  2.84 	2.34 	2.03 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 2.84 	2.34 	2.03 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 45 

Date—November 23 and 24, 1908. 	 Trial Number-10. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial  	29 SI inches. 

9 a.m 	29' 89 " 
end of trial 	29' 93 " 

Water meter 9 p.m., Nov. 23 	29,211 imperial gallons. 
Water meter 4 p.m., " 24  	30,341 " 

Difference, in 19 hours 	1,130 	" 	tt 

Brick in producer base 	735 lbs. 
Average level of coal surface below top plate of producer 	16 inches. 

Th.  
3.30 p.m., Nov. 23 Fire lighted. Charged 8 lbs. excelsior, 53 lbs. wood; 125 lbs. coke. 
7.30 " 	" " Down-draft with fan exhausting to the atmosphere. 
8.05 " 	" " Down-draft with exhauster. 
8.15 " 	" " Engine started. 
8.20  " 	" Trial commenced, 785 lbs. of coal charged up to this point. 
6.35 a.m 	" 24 « << } Engine stopped to change the position of the magneto. 

11.20 " 	" " Producer sliced round the edges, there being a tendency to arch. 
4.20  p.m., ' " " Trial finisdied.  This trial was curtailed owing to an insufficient 

„supply of No. 45 coal. 

After 11 p.m. the explosion counter was out of order. 
The coal showed a slight tendency to elhaker, but was easily worked. 
Weight of refuse removed 1,282 lbs. after drying. 



Date-November 23 and 24,1908. Trial .Number-10. 
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OBSERVATIONS -  OF COMPOSITION OF GAS BY VOLUME. 

Infiam- 
Carbon n 	, 	

" 
Etby 	Carbon 	- 	 Meth- 	Hydro- 	Nitro- 

	

Time 	Dioxkle 'xYge- 	lene 	 malle 
- 	oxide 	" 	gen 	gen 	gas  

percent percent percent percent percent percent percent percent 

9.00 p.m... .. 	9-6 	1.8 	0.1 	14.7 	3.9 	11.2 	58.7 	29.9 
10.00 	" 	.... 	10.8 	0.6 	• 	0.0 	15.0 	4.3 	13.0 	56.9 	31.7 
11.00 	" 	.... 	10.2 	0-4 	0.0 	16.4 	3.4 	13.7 	55.9 	33. 5  
12.00 	" 	.... 	10.7 	0.6 	0-0 	14.8 	3.7 	13.8 	56.4 	32.3 
1.00aan..... 	11.0 	0.4 	0.0 	15.0 	3.6 	13-5 	56.5 	32.1 
2.00 	" 	...... 	12.9 	0-5 	0-0 	13.6 	3.5 	15.0 	54.5 	32-1 
3.00 	" 	.... 	10.6 	0.5 	0.0 	15.3 	3.0 	10.2 	60.4 	28-5 
4.00 	" 	.... 	11.8 	0.5 	0 4 	13 • 8 	4 • 4 	12.6 	56.8 	30.9 
5.00 	" 	.... 	9.8 	0-4 	0-0 	16.3 	2-4 	10.8 	60 • 3 	29-5 
6.00 	" 	.... 	11.5 	0.3 	0.0 	15.3 	3.5 	13.0 	56.4 	31-8 
7.00 	" 	.... 	10.5 	1.7 	0.0 	14.2 	3.2 	11.7 	58.7 	29-1 
8.00 	" 	.... 	9.3 	0-3 	0.0 	19.0 	3.5 	15.2 	52-7 	37-7 
9.00 	" 	.... 	9.2 	0.3 	0.0 	20.7 	3-3 	16.3 	50-2 	40-3 

10.00 	" 	.... 	14.0 	0.3 	0.0 	11.9 	4.6 	19.4 	49.8 	35-9 
11.00 	" 	.... 	11-8 	0.6 	0.0 	13.8 	4.2 	13.5 	56.1 	31-5 
12:00 	" 	.... 	11.8 	0.7 	0.1 	13-8 	4.2 	12-7 	56.7 	30.8 
1.00 p.m.... . 	11.9 	0.9 	0.0 	13.4 	3.7 	15-9 	54-2 	33.0 
2.00 	" 	.... 	10.7 	0.7 	0-0 	15.0 	3.8 	13.1 	56.7 	31-9 
3.00 	" 	... 	11.8 	0-7 	0 • 0 	14.6 	3.9 	15.7 	53.3 	34.2 
4.00 	" 	.... 	13.3 	0-3 	0.0 	14.8 	3.5 	15.0 	53-1 	33.3 

S, 3-  10  



Date-November 23 and 24,1908. Trial Number-10: 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

	

. Main 	 Loads on 	Net 	Revo- 
gas 	Cubic 	. 	 tight and 	load 	lutions  

	

Time. 	meter- 	feet - 	Rœnarks. 	slank sides 	on 	counter 
readings. 	in 	 of brake. 	brake. 	reading 
	 interva   on side L 

' 

	

cub.ft. 	 lbs. 	lbs.- 	lbs. 	shaft. 

8.20 pan-. 	747595  	 325 	140 	185 	55430 
8.50 	" 	.. 	749545 	1950 	B.O.325 	140 	185 
9.20 	" 	.. 	751545 	2000 	cc 	325 	140 	185 
9.50 	" 	753350 	1805 	cc 	325 	140 	185 

10.20 	" 	755090 	1740 	cc 	325 	140 	185 
10.50 	" 	.. 	756740 	1650 	" 	325 	140 	185 
4.20 	" 	.. 	758290 	1550 	cc 	325 	140 	, 	185 

11.50 	' 	.. 	759760 	- 	1570 	N.B.O. 	325 	140 	185 	.... ..... 

12.20 am... 	761195 	1435 	cc 	. 	325 	140 	185 
12.50 	" 	.. 	762675 	1480 325 	140 	. 	185 
1.20 	" 	.. 	764131 	1456 	cc 	325 	140 	185 
1.50 	" 	.. 	765598 	1467 	“ 	325 	140. 	185 
2.20 	" 	.. 	767061 	1463 	B.O. 	325 	140 	185 
2.50 	" 	768465 _ 	1404 	N.B.O. 	325 	140 	185 
3.20 	" 	.. 	769975 	1510 	B.O.325 	140 	185 
3.50 	" 	.. 	771460 	1485 	cc 	325 	140 	185 
4.20 	" 	. 	772928 	, 	1468 	cc 	325 	140 	185 

.50 	" 	.. 	774382 	1454 	cc 	325 	140 	185 4 	
. 

5.20 	" 	775850 	1468 	a 	325 	140 	185 
5.50 	" 	.. 	777276 	1426 	• 	" 	325 	140 	185 
6.20 	" 	.. 	778675 	1399 	N.B.O. 	325 	140 	185 	• 	20465 
6.50 	" 	.. 	780030 	1355 	- " 	275 	110 	165 	21240 
7.20 	" 	781400 	1370 	cc 	275 	110 	• 	165 
7.50 	A' 	.. 	783000 	1600 	B.O.275 	110 	165 
8.20 	" 	.. 	784590 	1590 	cc 	275 	- 	110 	165 	.  
8.50 	" 	.. 	786210 	1620 	cc 	300 	130 	170 	33555 
9.20 	" 	.. 	787695 	1485 	cc 	325 	144 	181 	36282 
9.50 	" 	.. 	789290 	1595 	cc 	325 	144 	181 

10.20 	" 	.. 	790620 	1330 	cc 	325 	144 	181 
10.50 	" 	.. 	792050 	1430 	cc 	275 	110 	165 	45800 
11.20 	" 	793450 	1400 	cc 	250 	98 	152 	46834 
11.50 	" 	794800 	1350 	N.M. 	250 	98 	152 
12.20 pan... 	796220 	1420 	cc 	300 	120 	180 	54139 
12.50 	" 	.. 	797670 	1450 	cc_ 	300 	120 	180 
1.20 	" 	.. 	799090 	1420 	cc 	300 	120 	180 
1.50 	" 	800535 	1445 	u 	300 	120 	180 
2.20 	" 	.. 	802025 	1490 	B.O.300 	120 	180 
2.50 	" 	.. 	803415 	1390 	cc 	300 	120 	180 
3.20 	" 	.. 	804755 	1340 	N.B.O. 	300 	120 	180 
3.50 	" 	.. 	806150 	1395 	cc 	300 	120 	180 
4.20 	" 	.. 	807730 	1580 	B.O. 	300 	120 	180 	80948 



Date--November 23 and 24, 1909. Trial Number--.-10. 

Note: Boys Calorimeter used. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

,..; 	.-j 	"Water Tem. p..-É 
. 	Deg. Cent.  

	

Time 	 _ 	c5i) .,,,, 	t 	.5) 	_..... 	
' 	b E‘±,) ,g,„; 	."5.; crl 	 i; ra -' 	p „ 	Time _ 	g, 

% 	"B C 	Inlet Outlet Î -‘) -'e 	7,1'cl  
CD 	Crô 	 0 	Pq C.) 	 d -cJ 	EE>i 	É---41  

lbs. 	lbs. 
8.20pan.. 	59 	-e-i. 	9.74 	16.23 	2359 	145 	 
8.50 	" 	.. 	60 	T'y 	8.24 	18.92 	1786 	129 	 
9.20 	" 	.. 	60 	-il-i- 	8.41 	18-82 	1825 	129 	 
9.50 	" 	.. 	62 	i7 - 	8.32 	18-75 1825 	129 	9.45pJn. 	50 	50 	 

10.20 	" 	.. 	62 	-i17 	8.63 	19.17 1855 	133 	10.00 	" 	50 	100 	 
10.50 	" 	.. 	62 	il;- 	8-85 	19-67 1850 	135-5 10.45 	" 	50 	150 	10.45pJn. 
11.20 	" 	.. 	66 	-?7. 	8.81 	18.22 	1976 	126.0 11.20 	" 	50 	200 	 
11.50 	" 	.. 	66 	-A- 	9.00 	18-72 1886 	124-3 11.50 	" 	50 	250 	11.30 	" 
12.20aan... 	68 	* 	9.00 	18.26 	1875 	117.7 	 
12.50 	" 	.. 	68 	-j77. 	9.27 	19.19 	1855 	124-5  12.40 am 	50 	300 	 
1.20 	" 	.. 	69 	* 	9.46 	18.94 1880 	121-0 	 
1.50 	" 	.. 	70 	II; 	9.72 	19.78 1820 	123-5 	1.50 	" 	25 	325 	 
2.20 	" 	.. 	70 	-i77 	9.84 	20.02 1810 	125.0 	2.20 	" 	50 	375 	 
2.50 	" 	.. 	71 	* 	9.96 	19-30 1865 	118-2 	3.05 	" 	50 	425 	 
3.20 	" 	.. 	72 	i'7 	10.05 	19-84 1838 	122-0 	3.45 	" 	50 	475 	 
3.50 	" 	.. 	72 	T7i 	10-40 	20-08 1830 	129.0 	4.15 	" 	50 	525 	 
4.20 	" 	.. 	72 	-,4 	9.68 	18.89 	1920 	122-5 	4.45 	" 	25 	550 	 
4.50 	" 	72 	. -A 	9-70 	19.00 1865 	115.7 	 
5.20 	" 	.. 	72 	fr 	9.48 	18.45 1895 	115.6 	5.30 	" 	50 	600 	5.30aan. 
5.50 	" 	.. 	72 	.h. 	9-50 	18192 	1915 	122-5 	 
6.20 	" 	.. 	72 	* 	9-64 	19.01 	1980 	126.0 	 
6.50 	" 	.. 	72 1 	9-45 	18.39 	1755 	124.0 	6.45 	" 	50 	650 	 
7.20 	" 	.. 	72 	5'; 	9-69 	18.43 	1685 	116.5 	7.15 	" 	25 	675 	 
7.50 	" 	.. 	72 	4 	9.87 	18.35 	1135 	116.5 	 
8.20 	" 	.. 	72 	1 	9.76 	18.59 	1737 	121.3 	8.00 	" 	25 	700 	 
8.50 	" 	.. 	72 	1 	9.69 	17.84 	1760 	113.5 	 
9.20 	" 	.. 	70 	1 	9.12 	19.52 1670 	137.5 	9.20 	" 	50 	- 750 	 
9.50 	" 	.. 	68 	.1 	8.88 	18.22 1718 	127.0 	9.50 	" 	50 	800 	 

10.20 	" 	.. 	68 	-i 	8.42 	17-82 	1720 	128.0 	 
10.50 	". 	.. 	66 	.1 	8-33 	17-64 1727 	127-0 10.45 	" 	50 	850 	 
11.20 	" 	.. 	65 	1. 	8.-25 	16,95 	1855 	127.5 11.20 	" 	50 	900 	 
11.50 	" 	.. 	64 	5; 	8.04 	17.09 1850 	132-3 11.40 	" 	50 	950 	11.40 	" 
12.20pan... 	65 	4 	8.62 	17.28 1843 	126-5 12.15pan. 	50 	1000 	 
12.50 	" 	.. 	66 	4 	8-94 	17-48 1720 	116.0 12.50 	" 	50 	1050 	 
1.20 	" 	.. 	67 	4 	10.03 	18-84 1788 	124.6 	 
1.50 	" 	.. 	68 	1 	9.18 	17-95 	1816 	125.4 	 
2.20 	" 	.. 	69 	1 	10.07 	19-68 1670 	127.0 	2.10 	" 	50 	1100 	 
2.50 	" 	.. 	69 	-1 	9-96 	18-72 	1680 	116.5 	2.50 	" 	50 	1150 	 
3.20 	" 	.. 	70 	1 	9.98 	20-40 1650 	134-5 	3.20 	" 	50 	1200 	 
3.50 	" 	.. 	70 	4 	10.05 	20.25 1630 	131.5 	3.45 	" 	61 	1261 	 



Date-November 23 and 24,1908. Trial NuMber7-10. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PnEssurtu. 	SUCTION. 	STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 
°F. 

	

Meter. 	Etha.uster. 	 lbs. per sq. in- 

	

Time. 	 ;.. 

4 	 ,c5 	
0 

-,, 	
.,.. 

	

'8 , 	,.., 	• 	. 	.e. 	• 

	

nr) 	c2 b 	.e 	-2 	, 	• 	t«., 	
_.; 	..à 	+0' 	- 	1f; 

	

-8z. 	.+= 	0 	'en e 	.e 	-cf 	...-g 	zb 	. c., 	-gz. 	t> 	z!, 

	

â'ô 	cc e 	e' 	_r9. ,. 	,_-,. 	(5i 	79 	à,..- 	pr-_,, î5 	..-.  

8.20p.m. 	570 	64 	74 	165 	3.8 	6-0 	6.2 	7-6 	6.8 	1.4 	 
8.50 	" 	. 	600 	64 	62 	128 	3.8 	6.0 	6-2 	7.8 	7.1 	1.4 	  

9.20 	" 	. 	600 	65 	64 	142 	3.7 	5-8 	6-0 	7 • 4 	6-7 	1.2 	 
9.50 	" 	. 	580 	66 	65 	129 	3-6 	5.2 	5.4 	6.9 	6-0 	1-2 	  

10.20 ." 	. 	570 	67 	70 	129 	3-4 	5.0 	5.2 	.6.8 	5-9 	1.3 	 
10.50 	" 	. 	570 	68 	71 	130 	3-3 	_4.9 	5 • 1 	7.2 	6.3 	1-7 	 
11.20 	" 	. 	560 	69 	70 	128 	3-3 	4.8 	5-0 	7-0 	6.0 	1.7 	 
11.50 	" 	. 	540 	70 	72 	130 	3.1 	4-0 	4.2 	6.7 	5.7 	1-8 	 
12.20 a.m. 	540 	70 	71 	128 	3-2 	4.1 	4.3 	7.2 	6.1 	1-9  	.,. 
12.50 	" 	. 	540 	71 	71 	128 	3-1 	4.0 	4-3 	.6.9 	5-8 	1.8 	  
1.20 	" 	. 	540 	72 	73 	128 	3-1 	4.2 	4-4 	6.9 	6.1 	1.8 	 
1.50 	" 	. 	510 	72 	74 	128 	34 	4-2 	4.4 	6-9 	6-2 	1.9 	60 ' 	59 
2.20 	" 	. 	520 	72 	75 	128 	3.1 	4.2 	4 • 4 	6.1 	5.1 	1.8 	60 	59 
2.50 	" 	. 	500 	73 	75 	128 	3.1 	4-2 	4-4 	6-2 	. 5.2 	1.2 	62 	61 
3.20 	" 	. 	510 	73 	75 	126 	3.1 	4.2 	4 • 4 	6-2 	5-2 	1.2 	 
3.50 	" 	. 	530 	73 	74 	125 	3.1 	4-2 	4 • 4 	66 	5-7 	1-7 	  
4.20 	" 	. 	510 	72 	73 	129 	3.2 	4.3 	4 • 5 	6.6 	5-7 	1.8 	 
4.50 	" 	. 	500 	72 	72 	131 	3.1 	4-3 	4.5 	6.8 	5-9 	1-8 	 
5.20 	" 	. 	500 	• 72 	71 	127 	3.2 	4-3 	4-5 	6.7 	5.9 	1.8 	 
5.50 	" 	. 	490 	72 	71 	128 	3-2 	4.3 	4 • 5 	6.7 	5.9 	1.8 	 
6.20 	" 	. 	490 	72 	71 	126 	3.1 	4-2 	4-4 	6.2 	5.3 	1.6 	.   ...... 
6.50 	" 	. 	480 	72 	70 	112 	3-1 	4-2 	4.4 	6.2 	5.3 	1.5 	 
7.20 	" 	. 	500 	72 	72 	123 	3.3 	4.5 	4.7 	6-8 	6.1 	.1.7 	 
7. 50 	" 	. 	600 	72 	72 	122 	3-3 	4.6 	4-8 	6.8 	5.7 	1.9 	 
8.20 	" 	. 	500 	72 	72 	126 	3 • 3 	5-0 	5.2 	7. 4 	6-6 	1- 9 - 
8.50 	" 	. 	490 	72 	73 	124 	3.2 	4.6 	4-8 	6-7 	5.9 	1.8 	 
9.20 	" 	. 	510 	71 	66 	129 	3-2 	4-3 	4-5 	6.0 	5-0 	1- 9 	 
9.50 	" 	. 	520 	70 	63 	129 	3.2 	'4-4 	4-6 	6.2 	5-2 	1-1 	 

10.20 	" 	. 	510 	68 	63 	120 	3-2 	.4.4 	4-6 	6-5 	5-5 	1.6 	' 	 
10.50 	" 	. 	500 	GS 	62 	126 	3.2 	4.4 	4 , 6 	6.6 	5-7 	1-8 	 
11.20 , 	490 	67 	60 	130 	3.1 	4-1 	4.3 	7.1 	6.4 	2.8 	 
11.50" 	. 	490 	66 	60 	128 	3-1 	4-2 	4-4 	7-3 	6-4 	2-5 	 
12.20p.m. 	490 	67 	63 	125 	3.1 	4-3 	4.5- 	7.4 	6-2 	2-4 	 
12.50" 	. 	500 	67 	67 	129 	3-1 	4-8 	4-5 	7.3 	6.2 	2.5 	 
1.20 	" 	. 	500 	68 	66 	130 	3-1 	1-3 	4.5 	7-3 	6.2 	2-2 	  
1.50 	" 	. 	490 	69 	72 	121 	3.1 	4-3 	4.5 	7.4 	6- 4 	2-4 	 
2.20 	" 	. 	490 	70 	72 	180 	3-2 	4-4 	4-6 	7-0 	6.0 	2-0 	 
2.50 	" 	. 	480 	71 	73 	126 	3-2 	4.4 	4-6 	6.8 	6-0 	2-0 	 
3.20" 	. 	470 	71 	73 	132 	3-1 	4.3 	4.5 	6.8 	6.0 	2.1  	. 
3.50 	" 	, 	500 	72 	73 	187 	3.1 	. 1-5 	4-7 	7-3 	6.4 	2-0 - 	 
4.20 	" 	. ' 500 	72 	72 	135 	3.1 	4.5 	4.7 	7.3 	6.4 	9 -1 	 
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PRODUCER TRIAL No. 10. 

Date-Novernber 23-21,1908. Producer No. 4, at McGill University. 
Tirne of lighting up-3.30 p.m. Trial commenced 8.20 p.rn., November 23; ended 

4.20 p.m. November 24. 
Duration of trial-20 hours. Kind of fuel-No. 45 coal. 
Observers and staff during trial-Cameron, Killam,  Gardner. 
Computers-Cameron, Killam. 
Chemists-Campbell, Stansfield, Nicolls. 

SUMMARY OF OBSERNATIONS. 
FUEL. 

1. Total coal charged during trial 	lbs. 	1261 
2. Moisture in coal as charged 	  per cent. 	15.3 
3. Calorific value of coal as charged, per lb 	  , . 	B.T.0". 	9610 
4. " 	of dry coal per lb 	  B.T.U. 	11360 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

46-0; volatile matter, 31.2; ash, 7.5; moisture, 15.3 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

	

-; volatile matter, -   - per cent. 	.... 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	44 

GAS. 

8. Total gas produced during trial (from meter readings) 	 cub. ft. 	60135 
9. Average ii 	ic temperature of gas leaving producer 	°F. 	517 

10. ii 	at meter 	°F. 	70 
11. Average temperature of air in producer house 	.F. 	70 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 124.5 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(gas dry at 60° and 14-7 lbs. per sq. in.).   B.T.U. 129.5 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 118.6 
14. Average barometric pressure 	  lbs. sq in. 14.63 
15. " suction at producer 	 ins, of water 	1.8 
16. " suction at exhauster  	ins, of water 	6.9 
17. " pressure of gas at meter    .ins. of water 	3.8 

STEAM, WATER, ETC. 

18. Total steam used in producer during trial 	lbs. 	0 
19. " water used in scrubber and gas washer 	lbs. 16700 
20. " tar extracted in scrubber and gas washer 	lbs. 	... 
21. Average power required to drive exhauster 	ii.P. 	2.5 
22. ‘, 	(c 	 gas washer 	H.P. 	1.0 ec 

Els:GINE. 

23. Total revolutions during trial (from counter) 	251036 
24. Average explosions per minute-explosion counter out of order 	 
25. Average effective load on bra,ke 	lbs. 	.... 
26. Effective radius of brake wheel 	ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 	61.7 

28. Notes. 
Fire poked at: 10.45, 11.30 p.m.; 5.30, 11.40 a.m.; 3.20 p.m. 
Behaviour of coal: Easily worked. 
Average time between poking: 4 hours. 
Clinker: Slight tendency. 
Tar: No trouble. 
State of engine valves at end of trial: Needed cleaning,. 
Valves last cleaned: Nov. 21, 1908. 

29. ANALYSIS OF DRY COAL. 	 30. ANALYSIS OF GAS BY VOLUME. 

Hydrogen 	4.5% 	Carbon dioxide 	 11-16% 
Carbon 	  65-6% 	Ox-ygen 	  0.62% 
Nitrogen 	1.3% 	Carbon monoxide 	 15.07% 
Oxygen   20.1% 	Hydrogen 	  13-76% 
Sulphur 	0-4% 	Methane 	  3.68% 
Total carbon contained 	 Ethylene 	  0.0 % 

by dry coal charged 702.0 lbs. 	Nitrogen 	  55.71% 
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REMAIIES. 

Coal was easily worked, giving off gas without the use of stea,m. 

• SUMMARY OF RESULTS. 
_ 

TOTAL QUANTITIES. 
31. Dry coal charged during -trial 	lbs. 	1070 
32. Combustible charged during trial 	lbs. 	975 
33. Average B.H.P. of engine during trial 	H.P. 27-53 
34. " indicated H.P. of engine during trial 	 H.P. 	.... 
35. " H.P. taken by exhauster and gas washer 	H.P. 	3.25 
36. " B.H.P. while gas consumption of engine was ta.ken 	H.P. - 28-55 
37. cc 	" corresponding to total gas produced 	H.P. 	29-60 
38. cc 	cc 	cc 	cc 	cc 	" 	and available 

for outside use, allowing for power used 	H.P. 26.10 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	63.05 
40. Dry coal charo-ed per hour 	lbs. 	53-50 
41. Combustible charged per hour 	 , 	lbs. 48.75 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	15.76 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	13.37 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	12-19 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	7.46 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	0 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3007 
.48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	2890 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	2900 
50. Ga,s (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	2792 
51. Calorific value of coal charged per hour 	  B.T.U. 606000 
52. cc 	" gas produced per haul. (lower value) 	  B.T.U. 343000 
53. Steam used in producer per hour 	lbs. 	0 

Eco›,-onue REsoms. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

- charged 	  cub. ft. 	45.7 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	54.1 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible  charged 	  cub. ft. 	59.3 
57. Gas (dry at 60° and 14.7 lbs. per sq.  in.) used per I.H.P. per hr 	 cub. ft. 

CC 	
.... 

58. cc 	 cc 	cc 	' cc 	" 	B.H.P. "   cub. ft. 	97.7 
59. Steam used in producer per lb. coal charged 	lbs. 	0 
60. Water used in scrubber and gas washer per lb. coal charged 	_ lbs. 13-25 
61. Water used in scrubber and gas washer Per 1000 cub. ft. gas pro- 

duced 	lbs. 278 • 0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 56.6 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 49-8 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam -used in producer 	  per cent. 	.... 
65. Thermal efficiency of engine, based on B.II  P 	   per cent. 22.0 
66. Over all efficiency of producer and engine plant 	  per cent. 	12.44 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 11570 
68. cc 	cc 	coal charged into producer per B.H.P. per hr 	 B.T.U. 20470 

Coal as Dry 	Corn- , 
charged. . coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  2-13 	1-81 	1.65 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries 	  2-42 	2.06 	1-87 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for stea.m used by producer 	 2.42 	2.06 	1.87 

_ 
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TRIAL OF No. 4 PRODUCER WITH COA.L No. 46 
- 

Date— November 26 and 27,1908. 	 Trial Number-11.. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at start of trial 	29 47 inches. 

9 a.m  	29' 79 " 
2 p.m 	29' 69 " 

Water meter at 9 p.m., Nov. 26 	30,499 imperial gallons. 
2  phi., 	" 27 	32,223 	" 

Difference, in 17 hours 	1,724 " 
Brick in produéér base 	1,020 lbs. 
Average level of coal surface below top plate of producer 	20 inches. 	• 

TIME. 
3.30 p.m., Nov. 26 Fire lighted. Charged 6 lbs. of shavings, 53 lbs. of wood, 192 lbs. of 

coke. 
4.30 " 	" 27 Charged 124 lbs. of lignite. 
.5.00 	" 	" 27 	140 " 	

g 
 

5.30 	" 	" 27 	ic 	71 	ec 	ci 
6.25 " 	" 27 	" 	148 " 	" 
7.05 " 	" 27 	" 	265 " 	" 
8.00 " 	" 27 Down-draft with fan exhausting to the atmosphere. 
8.15 " 	" 27 Charged 100 lbs. of lignite. 
8.15 " 	" 27 Down.-clraft with exhausters. 
8.25 " 	" 27 Engine started. 
8.30 " 	" 27 Trial started. 
2.15 	" 	" 27 Trial finished. 

This coal worked well in the producer. It only required poking a few times. After running for 12 hours 
a slight tendency to arch was noticed, and a small amount of clinker was formed, but this did not cause any 
trouble. No tar was apparent. 

Amount of refuse removed from the producer dining trial, 420 lbs., after drying. 
Amount of refuse removed after trial,. 878 lbs., after drying. 



Date--Noveniber 26 and 27, 1908. Trial Number-11 . 

Note: R. and B. apparatus used. 
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_OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

	

Carbon 	Ethy- 	Carbon Meth- 	Hydra- 	Nitro- 	Inil am- 

	

Dioxide 	- 3' ge 	- 	mon- 	ane 	 mable 

	

Time 	 len., 	oxide 	 gen 	gen 	gas  

percent percent percent percent percent percent percent percent 

9.00 p.m..... 	11.2 - 	0.2 	0.0 	14-2 	3.1 	14.6 	56.7 	36.9 
10.00 	" 	.... 	11.8 	0-3 	0.1 	14.8 	4.0 	17-2 	51.8 	36.1 
11.00 	" 	.... 	11-6 	0.3 	0-0 	15.3 	3.4 	15.4 	54.0 	34-1 
12.00 	" 	.... 	11-6 	0-3 	0.0 	15.6 	, 	4.7 	16-6 	57-2 	30.9 
1.00 a.m..... 	9.8 	0-5 	0.0 	17.4 	3 • 5 	13.1 	55.7 	34-0 
2.00 	" 	.... 	11.0 	0.3 	0.0 	16.6 	2.6 	14-1 	55 • 4 	33-3 
3.00 	" 	.... 	9.3 	0-4 	0-0 	17.1 	1.6 	15.9 	55.7 	34.6 
4.00 	" 	.... 	10.7 	0-3 	0-0 	16.8 	1.0 	18-2 	55-0 	34.0 
5.00 	" 	.... 	12.3 	0.5 	,0.1 	14.7 	3.7 	12.7 	56.0 	31.2 
6.00 	" 	.... 	12-9 	0.4 	0.0 	14.2 	3.8 	14-0 	54.7 	32-0 
7.00 	" 	.... 	11-3 	0.7 	0.0 	15.5 	4.8. 	12.7 	55.0 	33.0 
8.00 	" 	.... 	12-3 	0-4 	0 • 0 	14.7 	3 • 6 	15-2 	55.8 	33.5 
9.00 	" 	.... 	13-2 	0.4 	0.0 	14.1 	3.7 	13-5- 	55.1 	31.3 

10.00 	" 	.... 	13-7 	0-4 	0-0 	12.4 	3-7 	14-8 	55.0 	30.9 
11.00 	" 	.... 	12.6 	0.4 	0-0 	13-7 	4-2 	15-6 	55-5 	33.5 
12.00 	" 	.... 	14.5 	0-5 	0-0 	11.7 	4-0 	18-0 	51.3 	33.7 
1.10 p.m..... 	12.7 	0.8 	0.0 	13.2 	3-1 	17.4 	52.0 	33.7 
2 00 	" 	.... 	13.5 	0.4 	0.1 	13-2 	3-2 	17-6 	52-0 	34-1 
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OBSERVATIONS OF GAS METER AND B.H.P. 

Notes: B.O. indicates that a surplus supply of gas is blowing off into atmosphere. N.E.O. that all the 
gas is passing to engine. 

• 

Main 	Cubic 	 Loads on 	Net 	Revo 
lutions 

	

feet 	 tight and 	load 	counter 

	

Time. 	meter 	in 	Remarks 	Time, 	slack sides 	on 	reading 
readings 	inter- 	 of brake. 	brake. 	on side 

	

 	val. 
cub. ft. 	 ' 	 lbs. 	I 	lbs. 	lbs. 	shaft. 

	

8.30 p.m. 	809362  	B.O. 	8.30 p.m. 	300 	120 	180 	81660 

	

9.00 	' 	810662 	1300 	"  	300 	120 	480 	 

	

9.30 	" 	812960 	1298 	"  	300 	120 	180 	 

	

10.00 	" 	814690 	1730 	"  	300 	120 	180 	 

	

10.30 	" 	816440 	1750 	"  	300 	120 	180 	 

	

11.00 	" 	818200 	1760 	" 	11.00 p.m. 	300 	120 	180 	98260 

	

11.30 	" 	819960 	1760 	"  	300 	120 	180 	 

	

12.00 a.m. 	821730 	1670 	"  	300 	120 	180 	 

	

12.30 	" 	823480 	1750  	300 	120 	180 	 

	

1.00 	" 	825282 	1802 	"  	300 	120 	180 	 

	

1.30 	" 	827050 	1768 	" 	1.30 a.m. 	325 	135 	187 	14820 

	

2.00 	" 	828790 	1740 	" 	1.45 	" 	325 	135 	187 	 

	

2.30 	" 	830525 	1735 	" 	2.45 	" 	325 	135 	187 	 

	

3.00 	" 	832225 	1700 	"  	325 	135 	187 	 

	

3.30 	" 	833892 	1667 	"  	325 	135 	187 	 

	

4.00 	" 	835560 	1668 	"  	325 	135 	187 	 

	

4.30 	" 	837228 	1668 	" 	4.45 	" 	325 	135 	187 	 

	

5.00 	" 	838885 	1557 	"  	325 	135 	187 	 

	

6.00 	" 	842152 	3267 	"  	325 	135 	187 	 

	

6.30 	" 	843785 	1633  	325 	135 	187 	 

	

7.00 	" 	845420 	1635  	325 	135 	187 	 

	

7.30 	" 	846990 	1570 	. 	"  	325 	135 	187 	 

	

8.00 	" 	848560 	1570 	"  	325 	135 	187 	 

	

8.30 	" 	850260 	1700 	"  	325 	135 	187 	 

	

9.00 	" 	851952 	1692 	"  	325 	135 	187 	 

	

9.30 	" 	853600 	1648 	"  	300 	127 	173 	67478 

	

10.00 	" 	855280 	1680 	"  	300 	127 	173 	 

	

10.30 	" 	856840 	1560 	"  	300 	127 	173 	 

	

11.00 	" 	858464 	1424 	"  	300 	127 	173 	 

	

11.30 	" 	860090 	1426 	"  	300 	127 	178 	 

	

12.00 p.m 	861588 	1478 	N.B  0 	300 	127 	173 	 

	

12.30 	" 	862990 	1402 	"  	300 	127 	173 	 

	

1.00 	" 	864585 	1595 	"  	300 	127 	173 	 

	

1.30 	" 	866310 	1725 	"  	300 	127 	173 	 

	

2.00 	" 	867680 	1370 	"  	300 	127 	173 	98730 

	

2.15 	" 	868380 	 



Date-November 26 and 27,1908. 

Note:  Boys Calorimeter used. 

Trial Number-il. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGEED. 

.2 
,_.. 	-■,:>, 	Water Temp 	f•-■ 0 	 ,ii, 

CD 
-È 	42 	Deg. Cent. 	c"3-6, 	p...4_ 	-d  

	

tio 	 o t.0 Time 'El), E.,.; 	. 5.  g   ,., ,, s.: 	D 0 	Time 	o 

rn 	-f:D C.. 	 ,. f z -■- 	 4' 	E 2 NI:2 	
..-.! F, 	0 

cJ 	,.., 	Inlet Outlet  
O 	08 	 0 Ee 	aiu 	 00 	E.-- 	PI 0.1  

, 	 - 	 lbs. 	lbs. 
8.30pan... 	65 i'.7., 	9.34 	19-71 	1900 	133-8 	8.30pan 	 
9.00. 	" 	.. 	66 -1:71--, 	8.83 	18-21 	1940 	123.6 	 
9.30 	" 	.. 	67 	9.01 	18.79 	1635 	125.8 	9.30 	" 	50 	50 	 

10.00 	" 	.. 	67.1.: 	8.14 	17-83 	1610 	123.3 
10.30 	" 	.. 	67 	Z'' 	8.58 	18-71 	1600 	128-3 10.45 	" 	50 	100 	 
11.00 	"" 	.. 	67 	8-90 	1S-70 	1870 	124.4 11.00 	" 	50 	150 	 
11.30 	" 	.. 	68 	* 	9-08 	19-14 	1865 	123.3 	 
12.00 	" 	.. 	68 	Yr, 	9.11 	18-83 	1890 	124.8 12.00aan 	50 	200 	 
12.30 	" 	.. 	69 	9-10 	18-20 	1635 	118.0 	 
1.00 	" 	.. 	69 	b 	9.38 	18-26 	1670 	117-5 	1.00 	" 	50 	250 	 
1.30 	" 	.. 	69?-i 	9.45 	18-62 	1690 	122.-S 	1.30 	" 	50 	300 	 
2.00 	" 	.. 	69É,-, 	9.41 	18-94 	1895 	122.7 	 
2.80 	" 	.. 	69 	-1,Ï 	9.21 	18-3 	1905 	116.5 	2.30 	" 	50 	350 	 
3.00 	" 	.. 	69 	I 	9.42 	18-53 	1680 	121.2 	3.15 	" 	25 	375 	 
3.30 	" 	.. 	69 	: 	9.40 	18-51 	1645 	118.7 	3.40 	" 	25- 	400 	 
4.00 	" 	.. 	69 	:, 	9.31 	18-29 	1640 	116-7 	 
4.30 	" 	.. 	69 	A 	18-80 1655 	122.0 	4.30 	" 	50 	450 	 
5.00 	" 	.. 	70 	9.75 	18-63 	1660 	115.5 	 

- 5.30 	" 	.. 	70 	4 	9.74 	20-20 	1630 	135.0 	5.20 	" 	50 	500 	5.20 
6.00 	" 	.. 	70 	9.80 	19-62 	1608 	125.0 	5.50 	" 	50 	550 	 
6.30 	" 	.. 	70 	;";- 	10.05 	19-73 	1628 	125-0 	6.30 	" 	25 	575 	 
7.00 -  " 	70 	9-92 	18-9 	1640 	116.8 	7.00 	" 	50 	625 	 
7.30 	" 	.. 	70 	?',. 	9.90 	19-61 	1620 	123.6 	7.45 	" 	50 	675 	 
8.00 	" 	.. 	70 	10.18 	19-86 	1625 	124-7 	 
8.30 	" 	.. 	71 	A 	19-19 	1615 	117-5 	8-30 	" 	100 	_ 775 	8.30 
9.00 	" 	.. 	72 	10.25 	20-14 	1610 	126.0 	 
9.30 	" 	.. 	70 	4 	9•57 	19-29 1605 	123.5 	9.30 	" 	75 	850 	 

10.00 	" 	.. 	71 	h. 	9.83 	19-46 	1875 	122-8 	 
10.30 	" 	.. 	72 	I 	9.23 	19-48 1610 	130-8 10.30 	" 	75 	925 	 
11.00 	" ... 	72 	9-32 	19.47 	1600 	128-7 11.00 	" 	50 	975 	 
11.30 	" 	.. 	72 	777, 	9.28 	19-39 	1860 	127.8 	 
12.00 	" 	.. 	72 	.?, 	9.79 	19-95 	1640 	132-0 	  
12.30 	" 	.. 	72 	.i; 	9.92 	20-50 1600 	134.0 12.45pan. 	100 	1075 	 
1.00 	" 	.. 	73. r.., 	10.03 	20-31 	1840 	128.5 	 
1.30 	" 	.. 	74 	I 	10.21 	20.76 	1630 	130-6 	 
2.00 	" 	.. 	74 	4 	10.81 	21:26 1600 	132-5 	2.00 	" 	57 	1132 	 



Date-November 26 and 27 Trial Number-11. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

• 

PRESSURE. 	SUCTION. 	STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PR.ESSURE. 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  

	

0 0 	 0 

CO 	^. P 	 0 -ià 	
4 

,..• 	à)  ''- 	..= 	-■. 	 • 
,...8, 	c.) 	cd .2., 	„r, 	...., 	,, 	0 	+5 	a). 	 .; 	:='. 'ci3 	• 	f; 

	

,, 	-c -_, 	..., 	,.._, 
° -'z' 	Cel ° 	° 	rd 	'z' 	4  .' 	-5 	- - , 	' - . 	° " - ' 	4  ') 	' 

	

w.- 	o 	4' 	0 	e, 	c.` a 	e, (: 	e, 	(f.  
8.30p.m 	670 	65 	66 	83 	5.3 	4.0 	5-5 	7.0 	5.0 	0.7 	 
9.00" 	660 	67 	70 	132 	5.3 	3-5 	5.5 	7.0 	6.1 	0.7 	 
9.30 	" 	650 	68 	71 	152 	5.2 	3-5 	5 • 4 	6-9 	6 4 	0-7 	48.5 	47 

10.00" 	630 	68 	67 	132 	5.3 	3.4 	5-5 	6.9 	6.1 	0.7 	53 	52 
10.30 	" 	620 	68 	67 	130 	5-3 	3.5 	5-7 	6-9 	5-9 	0.8 	45 	44 
11.00 	" 	620 	68 	68 	133 	5.3 	3-5 	5.6 	7-0 	5.9 	0.8 	64.5 	63 
11.30 	" 	610 	68 	69 	132 	5.3 	3-5 	5.5 	7-0 	6.0 	0.9 	63 	62 
12.00 a.m. 	600 	68 	69 	130 	5.3 	3.5 	5.5 	7.0 	6.0 	0.6 	65 	64 
12.30 	" 	. 	600 	68 	69 	130 	5.3 	3.5 	5 • 5 	6-9 	6-0 	0.7 	53-5 	52-5 
1.00" 	. 	600 	69 	69 	132 	5.4 	3.6 	5.6 	7-0 	6-1 	0-8 	66-8 	65.8 
1.30 	" 	. 	600 	69 	70 	132 	5.4 	3.6 	5.6 	6.9 	6-0 	0.8 	69 	68 
2.00 	" 	. 	600 	69 	70 	136 	5-3 	3 • 5 	5.5 	6.9 	6-0 	0.8 	55 	54 
2.30 	" 	. 	600 	69 	69 	140 	5-3 	3.5 	5-5 	6-9 	6.0 	0.8 	57 	56 
3.00 	" 	. 	600 	69 	69 	141 	5.3 	3 • 5 	5.5 	6.7 	5.8 	0.8 	48.5 	47.5 
3.30 	" 	. 	600 	69 	69 	140 	5.3 	3.5 	5-5 	6.6 	- 5-6 	0.8 	42 	41 
4.00 	" 	. 	600 	69 	69 	140 	5-3 	3.5 	5-5 	6.6 	5-6 	0-8 	38.5 	37.5 
4.30" 	. 	600 	69 	69 	141 	5.3 	3.5 	5.5 	6-5 	5 • 5 	0-9 	41 	40 
5.00 	" 	. 	600 	69 	69 	142 	5.3 	3.5 	5.5 	6-5 	5.5 	0-8 	42 	41 
5.30 	" 	. 	600 	69 	69 	141 	5-3 	3-5 	5.5 	6.5 	5.5 	0.8 	41 	40. 
6.00 	" 	. 	580 	69 	70 	143 	5.0 	3-3 	5-2 	6.7 	5.8 	1.1 	49 	48 
6.30" 	. 	570 	70 	71 	141 	5.1 	3.3 	5.3 	6-6 	5-7 	1-2 	49 	48 
7.00" 	. 	560 	70 	71 	140 	5-1 	3.3 	5.3 	6.6 	5.7 	1.2 	46 	45 
7.30" 	. 	540 	70 	70 	146 	5.0 	3.3 	5-3 	7-0 	6.1 	1.6 	42.5 	40 
8.00" 	. 	540 	70 	69 	145 	5.1 	3-3 	5.3 	7-0 	6.2 	1.7 	61 	59 
8.30 	" 	. 	560 	70 	72 	147 	5-1 	3-3 	5.4 	7.6 	6.3 	1-9 	67 	65 
9.00 	" 	. 	560 	71 	73 	155 	5.1 	3-5 	5-4 	6-7 	6-2 	1.0 	59 	57.5 
9.30 	" 	. 	560 	70 	68 	155 	5.0 	3-3 	5-3 	7-0 	6-3 	12 	70 

10.00 	" 	. 	560 	71 	70 	156 	4-9 	3-2 	5-1 	7-7 	6.8 	2.0 	70 	69 
10.30" 	. 	550 	72 	73 	155 	4.9 	3.4 	5.1 	7-0 	5-9 	1-5 	67 	66 
11.00" 	. 	540 	72 	73 	153 	4.8 	3.3 	5-1 	7-0 	6.7 	1.5 	73 	72 
11.30 	" 	. 	540 	74 	72 	153 	4.8 	3.3 	5-1 	6.7 	6.0 	1.0 	73 	72 
12.00p.m. 	510 	72 	72 	149 	4.1 	3-0 	4-4 	5.7 	5-0 	1-0 	72 	71 
12.30 	' 	. 	520 	73 	75 	155 	4.1 	3.0 	4-4 	6-9 	5.8 	1-6 	72 	71 
1.00" 	. 	540 	73 	74 	161 	4-1 	3.0 	4.3 	6.9 	6.3 	1-3 	72 	71 
1.30 	" 	. 	520 	74 	75 	165 	5.1 	3-2 	5-3 	6.2 	5-5 	1-1 	70 	68 
2.00" 	. 	510 	74 	74 	144 	5-1 	3.2 	5.3 	6-2 	5.1 	1-1 	72 	70 



59018 
581 

70 
70 

124.3 

lbs. 
lbs. 
lbs. 

H.P. 
H.P. 

938 
22264 

2.5 
1-5 
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PRODUCER TRIAL No. 11. 
Date-November 26-27,1908. Producer No. 4. at McGill University. 
Time of lighting up-3.30 p.m. Trial commenced 8.30 p.m. November 26; ended 

2.15 p.m. November 27. 	 - 
Duration of trial-17:i hours. Kind of fuel-No. 46 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Blizard, Cameron, Killam. 
Dhemists-Nicolls, Stansfield, Campbell. 

SUMMARY OF OBSERVATIONS. 
FUEL.  

1. Total coal charged during trial 

	

	 lbs. 	1132 • 
2. Moist-are in coal as charged 	  per cent. 	16.1 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	9010 
4. " 	-" 	of dry coal per lb 	  B T.U. 	10730 
5. Proximate analysis of coal as charged (by weight): fixed carbqn, 

41.1; volatile matter, 30-9; a,sh, 11-9 moisture, 16-1 	' per cent. 	. 
6. Combustible in dry refuse removed during trial: fixed carbon

'  27.9; volatile matter, 6.5 	 .  	Total per cent. 	34.4 
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. 
9. Average temperature of 'rras leaving producer 	°F. 

10. cc 	cc 	cc 	at meter 	°F. 
11. Average temperature of air in producer house 	°F. 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 
12b. Average higher calorific value of gas per cub. ft. ,by calorimeter 

(gas dry at GO° and 14.7 lbs. per sq. in.) 	  B.T.U. 	130.2 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	119.0 
14. Average barometric pressure 	 - lbs. sq in. 14-52 
15. " suction at producer 	 ins, of water 	1.02 
16. " suction at exhauster  	ins, of water 	6.9 
17. cc 

	

	pressure of gas at meter    . ins, of water 	4.25 
• 

STEAM, WATER, ETC. 	 , 

18. Total steam used in producer during trial 	  
19. " water used in scrubber and gas washer 	  
20. " tar ex-tracted in scrubber and gas washer 	  
21. Average power required to drive exhauster 	  
22. cc 	 . cc 	gas washer 	  cc 

. 	 ENGINE. 

23. Total revolutions during trial (from counter) 	  
24. Average explosions per minute 	  
25. Average effective load on brake 	  
26. Effective radius of brake wheel  - 
27. Average mean effective pressure from indicator diagrams 

234140 
104-5 

	

lbs. 	178 •3 

	

ft. 	3.836 
	lbs. sq. in. 	67.0 

28. Notes. 
Fire poked at: 5.20. 8.30 a.m. 
Behaviour of coal: Good working coal for producer. 
Average time between poking: S hours, 52 minutes. 
Clinker: Slight tendency. 
Tar: None 
State of engine valves at end of trial: Needed cleaning.. 
Valves last cleaned: Nov. 25, 1908. 

29. 	ANALYSIS OP DRY COAL. 

Hydrogen 	  4.5% 
Carbon 	  62.9% 
Nitrogen 	1.3% 
Ox-ygen 	  19-5% 
Sulphur 	0.4% - 
Total carbon contained 

by dry coal charged 597.5 lbs. 

30. ANALYSIS OF GAS 

Carbon dioxide 	 12-00% 
Oxygen   0.40% 
Carbon monoxide 	 14.68% 
Hydrogen 	  15.00% 
Methane 	  3.30% 
Ethylene 	 -. 	0-2 % 
Nitrogen 	  54-60% 

BY VOLUME. 
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REMARKS. 

This coal is a good working coal for producer work, requiring very little poking, and 
gave off a very uniform gas; fire had slight tendency to arch. 

SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

31. Dry coal charged during trial 	lbs. 	950 
32. Combustible charged during trial 	lbs. 	815 
33. Average B.H.P. of engine during trial 	H.P. 29.15 
34. " indicated H.P. of engine during trial 	H.P. 	40.10 
35. " H.P. taken by exhauster and gas washer 	H.P. 	3.5 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 30-12 
37. " 	" corresponding to total gas produced 	H.P. 	34.8 CC 38. 	 cc 	cc 	 cc cc 	 and 

available for outside use, allowing for power used 	H.P. 	31.3 

HOURLY QUANTITIES. 
39. Coal charged per hom. 	lbs. 	63.75 
40. Dry coal charged per hour 	 lbs. 53.5 
41. Combustible charged per hour 	lbs. 45.9 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	15.9 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	13-4 
44. Combustible charged per sq. ft. of fuel bed per hom. 	lbs. 	11.5 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	7.32 \ 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 9.76 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3325 
48. Gas (dry at 60° and 14.7 lbs.. per sq. in.) supplied by producer 

per hour  a 	  cub. ft. 	3175 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	2880 
50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	2748 
51. Calorific value of coal charged per hour 	  B.T.U. 574000 
52. cc 	cc 	gas produced per hour (lower value) 	 B.T.U. 378000 
53. Steam used in producer per hour 	lbs. 	52.8 

ECONOMI C RESULTS. 
54. Gns (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	49.8 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	59.3 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	69.2 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	68-6 

cc 	cc 	cc 	cc 	cc 58. " 	B.H.P. " 	. 	 cub. ft. 	91-2 
59. Stearn used in producer per lb. coal charged 	lbs. 	0.83 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	19.65 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 377.5 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	65-7 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	59-0 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 51.2 
65. Thermal efficiency of engine, based on B.11  P 	   per cent. 23.5 
66. Over all  efficiency of producer and engine plant 	  per cent. 	15-44 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 	10840 
68. cc 	cc 	coal charged into producer per B.H.P. per hr 	 B.T.U. 	16490 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine    1.83 	1.54 	1-32 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries 	  2.04 	1.71 	1.46 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.  	 2.35 	1.99 	1.69 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 43 

Date—November 30 and December 1,1908. 	 Trial Number-12. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	29'19 inches. 

9 a.zn  	29'30 	" 
end of trial 	2953 " 

Water meter 8.30 p.m., Nov. 30 	32,418 imperial gallons. 
7.30 p.m., Dec. 1 	34,754 	" 	.. Difference, in 23 hours 	2,336 " 

Brick in producer base 	1,068 lbs. 
Average level of coal surface below top plate of producer 	17 inches. 

TimE 
3.00 p.m., Nov. 30 Fire lighted, charged 7 lbs. shavings, 411bs. wood, and 144 lbs. coke. 
4.00 " 	" " Charged 314 lbs. of coal. 
4.50 " 	" " 	134  
5.45 	" 	" " 	" 	319 " 	ic 

7.00 " 	" " Down-draft with fan exhausting to atmosphere. 
7.35 " 	" " Charged 120 lbs. of coal. 
7.55 " 	" " Down-draft with exhauster. 
8.05 " 	" " Engine started. 
8.10 " 	" " Charged 60 lbs. of coal. 
8.15 	" 	" " Trial started. 
3.15 a,m., Dec. 1 Tendency to form clinker. Some signs of tar from the wet scrubber. 
8.15 p.m., " " Trial finished. 

Amount of refuse removed during the trial, from the producer, 440 lbs. 

83-11 



Date-November 30 and December 1, 1908. Trial Number-12. 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Mum- Carbon 	Ethy- 	Carbon. 	Meth- 	Hydro- 	Nitro- 	
. 

mbl 

	

Time 	Dioxide ornen 	lene 	mon- 	ane 	gen 	gen 	ru 	e 

	

oxide 	 gas 

percent percent percent percent percent percent percent percent 

8.30p.m.... . 	9-6 	0-7 	0-1 	14.0 	2.7- 	14-0 	58.8 	30.8 
9.30 	" 	...: 	8-2 	3-4 	0-2 	13.7 	3.3 	5-5 	63.7 	22.7 

10.30 	" 	,... 	9-8 	0.3 	0.1 	15.0 	3-2 	13.8 	57.8 	32.1 
11.30 	" 	.... 	.12-0 	0-2 	0.1 	13.7 	3.6 	14.4 	56.0 	31.8 
12.30 a.m.. 	. . . 	11.2 	1.4 	0.0 	13.4 	2.6 	12.5 	58.9 	28.5 
1.30 	" 	.... 	12.4 	1.3 	0-0 	11.5 	2.7 	15.3 	56.8 	29.5 
2.30 	" 	.... 	13.3 	0.3 	0-0 	12.5 	3.3 	14.2 	56.4 	30-0 
3.30 	" 	.... 	10-8 	0-2 	0.1 	13.8 	3-8 	15.1 	56.2 	32-8 
4:30 	" 	.... 	11.4 	0.4 	0.0 	13-3 	2-9 	15.2 	56.8 	31.4 
5.30 	" 	.... 	12.2 	0-3 	0.0 	12-7 	3 •9 	15.7 	55•2 	32.3 
6.30 	" 	.... 	12-2 	0.4 	0-0 	13.3 	2.7 	161 	55.3 	32.1 
7.30 	" 	.... 	10.7 	2-1 	0.0 	12.6 	2-9 	11.8 	59-9 	27-3 
8.30 	" 	.... 	11.8 	0-3 	0 •0 	13-3 	2-7 	17.3 	54.6 	33,3 
9.30 	" 	.... 	13.0 	0.5 	0-1 	9.7 	2.8 	19.7 	54-2 	32-3 

10.30 	" 	.... 	14-9 	0.3 	0.1 	10.3 	2.0 	21.3 	511 	33.7 
11.30 	" 	.... 	11.9 	0-3 	0.4 	10.3 	3-5 	19.6 	52.0 	33-8 
12.30p.m.... . 	12.0 	0-5 	0.0 	121 	2-8 	17.8 	54.5 	32-7 
1.30 	" 	.... 	11.5 	0.4 	0-0 	14.1 	2.0 	20.5 	51-5 	36.6 
2.30 	" 	.... 	13-0 	0.7 	0-0 	11 ,8 	3.6 	17-3 	53.6 	32-7 
3.30 	" 	.... 	11 1 	0.3 	0-0 	13-8 	2.8 	15.5 	56.5 	321 
4.30 	" 	.... 	11-3 	0-4 	0.2 	12-1 	3-9 	14.6 	57-5 	30.8 
5.30 	" 	...-. 	10.5 	0.4 	0.0 	13-1 	3.6 	13-3 	59.1 	30-0 
6.45 	" 	.... 	11-7 	0-3 	0-0 	13.3 	3.7 	11.8 	59.2 	28.8 
7.30 	" 	.... 	10-1 	0-3 	0.1 	13-9 	3-0 	13-0 	59-6 	30.0 



Date-November 30 and December 1,1908. Trial Number-12. 
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OBSERVATIONS OF GAS METER AND B.H.P. 

Notes: B.O. indicates that there was a surplus amotmt of gas blowing off into atmosphere. N.B.O. that 
all the gas was passing through engine. Counter for explosions not recording from 8.15 to 4.15 p.m. 

Main 	Cubic 	 Loads on 	Net 	Revo- 
gas 	feet 	 tight and 	load 	lutions 

	

Time. 	meter 	in 	B.ernarks 	Tinae, 	slack sides 	on 	counter 
readings 	inter- 	 ofbrake. 	brake' 	reading  val. 	 onside 
cub.ft 	 lbs. 	las. 	lbs. 	shaft 

8.15p.m.. 	869455 	..._. ........ 	8.15p.m.. 	300 	115 	185 	99892 
8.45 	" • 	871155  	B.O.  	300 	115 	185 	 
9.15 	" 	872795    	300 	115 	185 	 
9.45 	" 	874530  	N.B  0 	300 	115 	185 

10.15 	" 	876150 	1620 	B:O.  	300 	115 	185 	 
10.45 	" 	877775 	1625 	"  	300 	115 	185 
11.15 	" 	879400 	1625 	"  	300 	115 	185 	 
11.45 	" 	881000 	1600 	"  	300 	115 	185 	 
12.15 a.m.. 	882600 	1600 	" 	12.15 a.m.. 	300 	115 	185 	25901 
12.45 	" 	884240 	1640 	N.B  0 	300 	115 	185 	 
1.15 	" 	885782 	1542 	"  	300 	115 	185 	 
1.45 	" 	887425 	1643 	"  	300 	115 	185 	 
2.15 	" 	889025 	1600 	"  	300 	115 	185 	 
2.45 	" 	890610 	1585 	"  	300 	115 	185 	 
3.15 	" 	892180 	1570 	"  	300 	115 	185 	 
3.45 	" 	893750 	1570 	,t ,_ 	 300 	115 	185 	 
4.15 	" 	895270 	1525 	" 	4.15 	" 	300 	115 	185 	 
4.45 	" 	896910 	1635 	" 	4.45 	" 	300 	115 	185 	 
5.15 	" 	898550 	1640 	"  	300 	115 	185 	 
5.45 	" 	900205 	1655 	"  	300 	115 	185 	 
6.15 	" 	901785 	1580 	"  	300 	115 	185 	 
6.15 	" 	903380 	1595 	"  	300 	115 	185 	 
7.15 	" 	904970 	1590 	"  	300 	115 	185 	 
7.45 	" 	906555 	1585 	" 	7.45 	" 	300 	115 	185 	 
8.15 	" 	908225- 	1670 	" 	8.15 	" 	300 	115 	185 	 
8.45 	" 	909755 	1530 	"  	300 	115 	185 	 
9.15 	" 	911350 	1595 	"  	300 	115 	185 	 
9.45 	" 	912885 	1535 	" 	9.45 	" 	300 	115 	185 	 

10.15 	" 	914680 	1795 	"  	300 	115 	185 	 
10.45 	" 	916215 	1535 	" 	10.45 	" 	300 	115 	185 	94291 
11.15 	" 	918050 	1835 	B.O.  	300 	115 	185 	 
11.45 	" 	919490 	1440 	NJ3.0.  	300 	115 	175 	 
12.15 p.m- 	921150 	1660 	" 	12.15p.m.. 	300 	115 	185 	 
12.45 	" 	922725 	1575 	"  	300 	115 	185 	 
1.15 	" - 	924310 	1585 	"  	300 	115 	185 	 
1.45 	" 	925980 	1670 	"  	300 	115 	185 	 
2.15 	" 	927620 	1640 	" 	2.15 	" 	300 	115 	185 	 
2.45 	" 	929380 	1760 	"  	300 	115 	185 	 
3.15 	" 	930860 	1480 	"  	300 	115 	185 	 
3.45 	" 	932455 	1595 	"  	300 	115 	185 	 
4.15 	" 	934125 	1670 	"  	300 	115 	185 	 
4.45 	" 	935670 	1545 	"  	300 	115 	185 	 
5.15 	" 	937210 	1540 	" 	5.15 	" 	300 	115 	185 	36999 
5.45 	" 	938990 	1780 	B.0  	300 	115 	185 	 
6.15 	" 	940550 	1560 	N.B.O.  	300 	115 	185 	 
6.45 	" 	942250 	1700 	"  	300 	115 	185 	 
7.15 	" 	943765 	1515 	"  	300 	115 	185 	 
7.45 	" 	945482 	1717 	"  	300 	115 	185 	 
8.15 	" 	947160 	1678 	" 	.... 	300 	115 	185 	56463 



Date-November 30 and December 1, 1908. Trial Number-12. 

Note: Boys Calorimeter used. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

*.r.  Water Temp. a 	;.. 0  • a) Deg. Cent. et  

	

Time 	- 	él 	 0 be 

	

 
..0 -....> 	C-1..0 	 73 cd•  

0 	0 ,.... 	Inlet Outlet a 0 e 	': e 	 Al 
• CD 	c.) o 	 C.) E e 	eu 	 r 3 f) 	EE■ 	11:4  

- 

. 	 lbs. 	lbs. 	• 
8.15p.m... 	63 	9-25 	18.68 	1837 	137-0 	8.15p.m 	 
8.45 	" 	.. 	65 	-A 	8.57 	15.62 	1765- 	118-0 	 
9.15 	" 	.. 	66 	* 	8.70 	15-13 	1905 	97.0 	 
9.45 	" 	.. 	67 	h 	8.73 	15-66 1987 	131.0 	9.40 	" 	50 	50 	 

[0.15 	" 	.. 	63 	.-, 	8-86 	17-68 	1710 	119-0 10-05 	" 	50 	100 	 
10.45 	" 	.. 	63 	i%. 	8-55 	16-03 	1606 	114-0 • 	 
11.15 	" 	.. 	64 	h 	8 • 66 	16.43 1676 	123.5 11.00 	" 	50 	150 	 
11.45 	" 	.". 	65 	e7.-, 	9-00 	16-22 	1730 	118.5    	11.50p.m. 
12.15 	an,.. 	66 	f?„ 	9-03 	15-48 	1950 	119.3 12.00 aan. 	25 	175 	 
12.45 	" 	.. 	66 	h 	9.09 	16-39 1855 	128.5 12.35 	" 	50 	225 	 
1.15 	" 	.. 	66 	h 	9.26 	15-80 	1867 	112.6 	1.20 	." 	50 	275 	1.20a.m 	 
1.45 	" 	.. 	67 	h 	9.25 	16-48 1800 	123-5 	 
2.15 	" 	,. 	67 	h 	9-11 	16-23 	1768 	119.2 	 
2.45 	" 	.. 	69 	h 	9.05 	16.3g 	1760 	122.5 	2.35 	" 	50 	325 	 
3.15 	" 	.. 	69 	h 	9-02 	16.54 1795 	128.0 	3.05 	" 	50 	375 	3.00 	" 

70 	h 	8.83 	15.62 1875 	121-0    	3.45 	" 
4.15 	" 	.. 	70 	h 	9-02 	16.29 1790 	123-7 	4.00 	" 	75 	450 	 
4.45 	" 	.. 	70 	.h. 	9.00 	15.79 	1885 	121.5 	4.45 	" 	50 	500 	 
5.15 	" 	.. 	70 	h 	8-93 	15-64 1900 	121-0 	5.20 	" 	50 	550 	5.15 -" 
5.45 	" 	.. 	70 	* 	9.05 	16.21 	1850 	125.5 	 
6.15 	" 	.. 	70 	h 	9-00 	15.77 1905 	122.7 	6.60 	" 	50 	600 	 
6.45 	" 	.. 	70 	h 	9.15 	15.86 1870 	119.3 	6.45 	" 	50 	650 	6.45 	" 
7.15 	" 	.. 	70 	h 	9.19 	16.07 	1915 	125-0 	 
7.45 	" 	.. 	71 	1 	9.28 	15-61 	1630 	1228 	7.45 	" 	25 	675 	 
8.15 	" 	.. 	71 	9-22 	16-00 	1600 	129.0 	8.10 	" 	50 	725 	' 
8.45 	" 	.. -71 	h 	9.00 	15.73 	1995 	127-5 	8.40 	" 	50 	775 	8.35 'r 
9.15 	" 	.. 	71 	h 	8-98 	15.65 2000 	126.5 	9.30 	" 	75. 	850 	 
9.45 	" 	.. 	71 	h 	9-27 	15-77 2030 	125.3 	9.50 	" 	50 	900 	9.45 	" 

10.15 	" 	.. 	71 	h- 	9-38 	16.19 	1960 	126-7 	 
10.45 	" 	.. 	71 	h 	9.07 	15-55 	1990 	122.3 10.40. " 	75 	975 	 
11.15 	" 	.. 	71 	* 	9-11 	15-33 	1780 	131-5 11.10 	" 	50 	1025 	 
11.45 ." 	.. 	70 	* 	8.92 	14-52 	1910 	127-0 	 '  
12.15p.m... 	70 	* 	8.87 	14-50 1928 	129-0 12.00p.m. 	50 	1075 	12.00p.m. 
12.45 	" 	.. 	70 	* 	8-90 	14.32  1960 	135.0 12.35 	" 	50 	1125 	 
1.15 	" 	.. 	71 	* 	9.28 	14-67 	1945 	124-5 	1.20 	" 	50 	1175 	 
1.45 	cc 	.. 	71 	* 	9-40 	14 80 	1970 	126-2 	 
2.15 	" 	.. 	71 	h 	9.45 	15.00 2300 	121.5    	2.25 	" 
2.45 	" 	,. 	71 	1 	9-13 	15-17 	1825 	131-0 	2.30 	" 	100 	1275 	, 
3.15 	"'.. 	70 	.1 	9-15 	15.07 	1770 	124.0 	 
3.45 	" 	.. 	70 	• 	9.44 	14.70 1887 	118-0 	3.40 	" 	50 	1325 	 
4.15 	" 	.. 	70 	* 	9.03 	14-24 2140 	132-5 	4.00 	" 	100 	1425 	 
4.45 	" 	.. 	70 	* 	9-34 	16-37 1735 	130-2 	4.50 	" 	50 	1475 	4.50 	" 
5.15 	" 	.. 	70 	* 	9.18 	14.80 	1878 	125.0 	 
5.45 	" 	.. 	70 	* 	9.52 	16.73 1675 	143-5 	5.45 	" 	50 	1525 	 
6.15 	" 	.. 	70 	h 	9.42 	15-90 1870 	115-1 	6-15 	" 	50 	1575 	 
6.45 	" 	.. 	70 - 	-h- 	9.87 	15-19 	1980 	137.5 	 
7.15 	" 	.. 	70 	h 	S.93 	14.93 2046 	119.0 	7.00 	" 	50 	1625 	 
7.45 	" 	.. 	70 	8-85 	14-52 1720 	115-5 	7.40 	" 	100 	1725 	 



Date- November 30 and December 1,1908. Trial Number-12. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  
0 0 	

0 

m 	t 

	

Iii 	-e3 ''' 	 É 	<à> 	+eJ 	• 	• 	e., 	,-; 	• 	.- 

	

-, ,r> 	.••?›- 	. 	.a bp 	Z. 	li 	e 	..› 	U) G) -,,„ e 	f, 	e 

	

ki (?), 	cu 	e ..e.' 	8. 	,--5: 	8. 	',El 	8 ,-..el 	48 	:-Éi 	8  
8.15p.m. 	530_ 	60 	60 	145 	4.8 	3.3 	5.0 	6.5 	5.9 	1.0 	73.5 	70 
8.45 	' 	. 	590 	60 	65 	159 	5.1 	3.4 	5 • 3 	7-2 	6.5 	1 • 2 	58 	55 
9.15" 	. 	590 	62 	66 	130 	5.1 	3.4 	5 • 3 	7 4 	6-5 	1.2 	63 	60 
9.45 	" 	. 	580 	63 	67 	131 	5 • 0 	3 • 3 	5 • 2 	6.5 	5 • 5 	0 • 7 	61 	58 

10.15" 	. 	560 	64 	67 	128 	5-1 	3 • 3 	5 • 3 	6 • 4 	5.7 	0.6 	68 	65 
10.45 	" -. 	560 	65 	67 	128 	5.1 	3 • 4 	5 • 3 	6.8 	5 • 9 	0.8 	72 	69 
11.15 	" 	. 	550 	65 	65 	128 	4-9 	3 • 3 	5 4 	6 • 4 	5.8 	0 • 8 	68 	65 
11.45" 	. 	550 	66 	67 	128 	4 • 9 	3-2 	5.1 	6.4 	5.6 	0-8 	67 	64 
12.15 a.m. 	550 	67 	69 	128 	5-0 	3.3 	5.2 	6.8 	6.0 	0.8 	29 	25 
12.45 	" 	. 	570 	68 	70 	129 	4-7 	3.2 	4.9 	6.4 	5.6 	0.9 	19 	12 
1.15" 	. 	580 	68 	70 	129 	4:7 	3 • 2 	4-9 	6.5 	5 • 4 	0.9 	20 	17 
1.45" 	. 	600 	69 	70 	128 	5.0 	3-3 	5.2 	6.9 	6.0 	1 • 1 	43 	40 
2.15" 	. 	590 	70 	71 	128 	4-8 	3-3 	5.0 	6 • 7 	5.9 	1.0 	46 	43 
2.45 	" 	. 	580 	70 	71 	126 	4.8 	3 • 3 	5 • 0 	6.7 	5.9 	1.0 	49 	46 
3.15 	" 	. 	570 	70 	71 	128 	4.7 	3-3 	4-9 	6.8 	6-0 	1.2 	60 	57 
3.45 	" 	. 	560 	70 	71 	128 	4.7 	3.3 	4.9 	6.8 	6.0 	1.3 	65 	63 
4.15 	" 	. 	560 	70 	71- 	130 	4.5 	3-1 	4.7 	7.1 	6.2 	1.3 	64 	61 
4.45 	" 	. 	560 	70 	71 	130 	' 4.5 	3.1 	4.7 	7.4 	6.6 	1.8 	59 	56 
5.15" 	. 	560 	70 	71 	130 	4.6 	3-3 	4-8 	7.5 	6 • 7 	1.8 	47 	44 
5.45 •" 	. 	560 	70 	71 	131 	4.8 	3.3 	5-0 	7.1 	6 • 2 	1.4 	38 	35 
6.15' 	. 	550 	70 	71 	130 	4 • 6 	3.3 	4.8 	7.2 	6 • 2 	1.5 	35 	32 
6.45 	" 	. 	540 	70 	71 	129 	4.7 	3 • 3 	4 • 9 	7.0 	6.2 	1.3 	42 	39 
7.15" 	. 	550 	71 	71 	128 	4.8 	3.3 	5.0 	7-0 	6.1 	1-3 	52 	49 
7.45 	" 	. 	550 	71 	71 	128 	4 • 6 	3 • 1 	4 • 8 	6.9 	6.0 	1.6 	62 	58 
.8.15 	" 	. 	560 	71 	70 	126 	4.7 	3.2 	4 • 9 	7 4 	6 4 	1.7 	70 	66 
8.45" 	. 	570 	71 	70 	130 	4.7 	3.2 	4.9 	7.5 	6.6 	1.8 	68 	65 
9.15" 	. 	550 	71 	71 	130 	4 • 9 	3-3 	5 • 1 	7.3 	6 • 5 	1.6 	64 	60 
9.45 	" ". 	590 	71 	72 	173 	5.6 	3.5 	5.8 	8 • 9 	8.0 	2.0 	63 	57 

10.15" 	. 	570 	71.71 	137 	4.7 	3-3 	4.9 	7 • 0 	6 • 1 	1.2 	63 	58 
10.45" 	. 	570 	71 	70 	136 	5.2 	3.3 	5 • 4 	8 • 7 	8 • 1 	2.0 	62 	58 
11.15" 	. 	550 	71 	70 	135 	5.1 	3.3 	5 • 3 	7 4 	6 4 	1-2 	58 	55 
11.45 	" 	. 	540 	70 	69 	133 	5.0 	3-3 	5 • 2 	7.6 	6 • 7 	1.5 	65 	61 
12.15p.m. 	550 	70 	69 	132 	4.7 	3.2 	4.9 	7.2 	6.4 	1.9 	65 	63 
12.45 	' 	. 	540 	70 	68 	131 	4 • 6 	3.1 	4.8 	6 • 8 	6 • 2 	1-5 	66 	64 
1.15" 	. 	560 	70 	77 	138 	5 • 6 	3 • 4 	5.8 	8.8 	8 • 0 	2-1 	49 	46 
1.45" 	. 	530 	70 	70 	143 	4.8 	3.1 	5.0 	6.9 	6 • 0 	1-7 	57 	44 
2.15 	" 	. 	540 	70 	70 	143 	4.8 	3.1 	5.0 	7.5 	6.6 	1.7 	46 	43 
2.45" 	. 	550 	70 	68 	145 	4 • 8 	3 • 2 	5-0 	7-6 	6 • 7 	1.8 	41 	38 
3.15 	" 	. 	540 	70 	69 	143 	4 • 8 	3 • 2 	5.0 	7.7 	7-0 	1.9 	41 	38 
3.45 	" 	. 	540 	70 	70 	143 	4.6 	3-2 	4-8 	7.9 	7.2 	1-8 	52 	48 
4.15" 	. 	550 	70 	69 	146 	4 • 6 	3.2 	4-8 	7-9 	7.4 	2.0 	46 	43 
4.45 	" .. 	530 	70 	69 	147 	4-4 	3-2 	4 • 6 	7 • 4 	6-5 	1.9 	38 	35 
5.15" 	. 	550 	70 	68 	145 	5 • 0 	3-3 	5 • 2 	8.6 	7.9 	2.0 	46 	43 
5.45 	" 	. 	530 	70 	68 	145 	4 • 3 	3.1 	4 • 5 	7.0 	6 • 3 	1.7 	52 	49 
6-15 	" 	. 	540 	70 	68 	143 	4-6 	3.2 	4 • 8 	8.2 	7.4 	2.1 	51 	47 
6.45 	" 	. 	560 	70 	67 	141 	4.8 	3 • 3 	5.0 	8.4 	7 • 8 	2.0 	0 	0 
7.15" 	. 	530 	68 	68 	134 	4-3 	3.0 	4.5 	7.0 	6.0 	1.5 	0 	0 
7.45 	" 	. 	550 	67 	62 	139 	4.4 	3 • 2 	4.7 	8 4 	7.2 	1 • 6 	0 	0 
8.15" 	. 	560 	66   ,, 143 	4 • 6 	. 	3.3 	4.8 	8 • 0 	7.3 	1-9 	0 	0 
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PRODUCER TRIAL No; 12. 
Date-.November 30 and December 1, 1908. Producer No. 4, at McGill University. 
Time of lighting up-3.00. p.m. Trial commenced 8.15 p.m. November 30; ended 

8.15 p.m. December 1. 
Duration of trial-24 hours. Kind of fuel-No. 43 coal. 
Observers and staff during trial-Cameron,-Killam, Gardner. 
Computers-Blizard, Cameren, Killam. 

• Chemists-Campbell, Stansfield, Nicolls. 

SUMMARY OF OBSERVATIONS. 
. 	 FUEL. 

1.. Total coal charged during trial 	 .. 	lbs. 	1725 
- 	  2.- Moisture in coal as charged 	 per 'cent. 	12.6 

3.T Calorific value of coal as .charcred, per lb 	 . 	B.T.U. 	9650 
4. cc 	cc 	of dry coal  per lb 	' 	 - 	B.T.Th 	11040' 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

44.5; volatile matter, 26.6; ash, 16-3; moisture, 12.6 	per cent. ' 	• 
6. Combustible in dry refuse removed during trial: fixed carbon, 

47.7; volatile matter, 5.7 	- 	 Total per cent. 	53.4 
- 7. Average depth of fuel bed (measured from centre of gas outlet) 	ins. 	•43•5 

'GAS. 	. 
S. Total gas produced during trial (from meter readings) 	 cub. ft. 77705 
9.. Average temperature of gas leaving producer 	,T. 	557 

10. cc 	cc 	cc 	at meter 	°F. 	69 
11. Average temperature of air in producer house 	°F. 	69 
12a. Average higher calorific value of gas per cub., ft. by calorimeter 

(as observed) 	  B.T.U. 124.1 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 131-0 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 	 . 

dry at 60° and 14.7 lbs. per sq. in.) 	 . 	 B.T.U. 120 
14. Average barometric pressure 	  lbs. sq in. 14.38 
15. cc suction at producer 	 ins. of water 	1.5 
16. " • suction at exhauster  	ins. of water 	7.3 cc 17. pressure of gas at meter    .ins. of water 	. 4.05 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	  
19. " water used in scrubber and gas washer 	  
20. " tar extracted in scrubber and .-as washer 	  
21. Average power required to drive exliauster 	  
22. cc 	cc 	cc 	gas washer 	  

ENGINE. 
23. Total revolutions during trial (from counter) 	  
24. Average explosions per minute 	  
25. Average effective loa,d on brake 	  
26. Effective radius of brake wheel 	  
27. Average mean effective pressure from indicator diagams 

lbs. 	1800 
lbs. 	30120 
lbs. 

H.P. 	2.5 
H.P. 	1.0 

313142 
100 •5 

lbs. 	185 
ft. 	3.836 

lbs. sq. in. 68.7 

28. Notes. 
Fire poked at: 11.50 p.m.; 1.20, 3.00, 3.45, 5.15, 6.45, 8.35, 9.45, 12.00  am.; 2.25, 4.50 p.m. 
Behaviour of coalf Produced uniform ,g.as and enabled engine to run at constant load. 
Average time between poking: 2 hours, 11 Minutes 
Clinker: Slight tendency. 
Tar: Some signs of tar from wet scrubber. 
State of engine valves at end of trial: Needed cleaning. 
Valves last cleaned: Nov. 28, 1908. 

29. ANALYSIS op DRY CoA.L. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.7% 	Carbon dioxide 	 11.53% 
Carbon   64.5% 	Oxygen 	  -0.65% 
Nitrogen 	1.5% 	Carbon monoxide 	 12.79% 
Oxygen 	  13.8% 	Hydrogen 	  15.22% 
Sulphur 	1.4% 	' Methane 	  3-08% 
Total carbon contained 	 ' 	Ethylene 	  0.0 % 

by (Icy coal charged 973.0 lbs. 	Nitrogen  - 	- 	 56-73% - 
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REMARKS. 

Most of refuse removed during trial could have been fired in producer again. Coal 
produced a very uniform gas and enabled the engine to run at constant load throughout 
the whole trial. 

SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

31. Dry coal charged during trial 	lbs. 	1508 
32. Combustible charged during trial 	lbs. 	1226 
33. Average B.H.P. of engine during trial 	H.P. 	29.5 
34. " indicated H.P. of engine during trial 	H.P. 	39.4 
35. " H.P. taken by exhauster and gas washer 	H.P. 	3.5 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 	29.5 
37. "" corresponding to total gas produced 	H.P. 	29.5 
38. ee 	et 	ee 	 ee 	ee 	ee 	" 	and 

available for outside use, allowing for power used 	H.P. 	26.0 

• 	 HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	71.9 
40. Dry coal charged per hour 	 lbs. 	62.8 
41. Combustible charged per hour 	lbs. 	51.1 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	18.0 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	15.7 
44. Combtistible charged per sq. ft. of fuel bed per hour 	lbs. 	12.8 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	8.47 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	13.0 
47. Gas (by meter) supplied by producer per hour 	  cub. ft.. 	3236 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3065 
49. Gas (by meter) supplied to engine per hour while gas consumption 

	

was taken   cub. ft. 	3236 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3065 
51. Calorific value of coal charged per hour 	  B.T.U. 693500 
52. te 	ee 	gas produced per hour (lower value) 	 B.T.U. 367800 
53. Steam used in producer per hour 	lbs. . 75.0 

. 	 ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	42-6 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	48.8 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	60.0 
57. Gas (dry at 60° and 14.7 lbsler sq. in.) used per I.H.P. per hr 	 cub. ft. 	77.7 
58. et 	et 	et 	 te 	" 	B.H.P. "   cub. ft. 	104.0 
59. Steam used in producer per lb. coal charged 	lbs. 	1.04 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 17 •42 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	388-0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	53.4 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	46.8 
64. Efficiency of producer plant allowing for power used for auxiliaries , 

and for steam used in producer 	  per cent. 	39.6 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	20.4 
66. Over all efficiency of producer and engine plant 	  per cent. 	10.9 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 12480 
68. " 	ce 	coal charged into producer per B.H.P. per hr 	 B.T.U. 23350 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine   2.42 	2-13 	1-73 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries 	  9 .76 	2.42 	1.96 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 3.26 	2.85 	2.32 



TTM.g. 

4.00 
4.50 
5.40 
6.30 
7.55 
8.10 
8.15 
8.25 
8.35 
8.40 
8.50 
9.50 

10.30 
8740 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 44 

Date—December 3 and 4,1908. 	 Trial Number-13. 

, , 	 - OBSERVATIONS OF GENERAL CONDITIONS. 

•. 	 General Notes. 	 • 
Barometer at beginning of trial  	30 -  00 inches. 

8.40  am 	29 69 " 	- 
end of trial 	9 . 44  " 

Water meter 9 p.m., Dec. 3 	34,950 imperial gallons. 
8 p.m., " 4  	36,709 " 

Difference, in 23 hours 	1,759  
Brick in producer base 	868 lbs. 
Average level of coal surface below top plate of producer 	12 inches. 

p.m., Dec. 3 cc cc 
CC 	cc 	a 
cc 	cc 	cc 
CC 	cc 	c, 
CC 	cc 	cc 
CC 	cc 	« 
cc 	cc 	cc 

CC cc 	c  
CC 	cc _ 	cc 
CC 	cc 	cc 
CC  - 	cc 	CC 

CC 	cc 	cc 
p.m., " 4 

Fire lighted. Charged 5 lbs. shavings, 311bs. wood, 150 lbs. coke. 
Charged 186 lbs. coal. 

" 	186 " 	" 
" 	351 " 	" 

Down-draft with fan exhausting to the atmosphere. 
Charged 100 lbs. of coal. 
Down-draft with blower. 
Charged 50 lbs. of coal. 
Engine started. 
Started trial. 
Steam turned on. 
Steam turned off. 
Steam turned on. 
Finished trial. 

No tar appeared during this trial, and the coal was easily worked. 
Weight of refuse removed from the producer during the trial, 455 lbs., after drying. 
Weight of refuse removed after trial, 1,200 lbs., after drying. 



Date-December 3 and 4, 1908. 

Note: R. and B. apparatus used. 

Trial Number-13. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Carbon, 	 Inflam- 
Carbon r, 	Ethy- 	 Meth- 	Hydro- 	Nitro- 

	

Time 	Dioxide `-'xYgen 	lene 	mo:ildi; 	ane 	gen 	gen 	netee  
percent percent.percent percent.percent percent percent percent 

9.00 p.m... . . 	8.8 	3.0 	0.5 	10.2 	5 4 	8.1 	64.3 	23.9 
10.00 	" 	.... 	8 • 6 	0.2 	0.3 	14-2 	4-6 	11.2 	60 • 9 	30.3 
11.00 	" 	.... 	10 4 	0.2 	0.2 	14.3 	4.1 	11.7 	59.1 	30-3 
12.00 a.m.. 	. .. 	12-6 	0-3 	0.0 	12.7 	3.6 	14.5 	56.3 	30-8 

.30 	" 	.... 	8.7 	0.1 	0.1 	15.1 	4.3 	14-4 	57.3 	33.9 
2.00 	" 	.... 	10-5 	0.3 	0-0 	15.0 	4-1 	15.6 	54.5 	34-7 
3.00 	" 	.... 	11.0 	0-3 	0.0 	13-5 	4 • 0 	16.0 	55.2 	33 • 5 
4.00 	" 	.... 	10.0 	0.5 	0.2 	13.7 	2.5 	9.8 	63-3 	26.2 
5.00 	" 	.... 	11.0 	0.3 	0.0 	13.4 	4.4 	14-3 	56.6 	32-1 
6.00 	" 	.... 	11.6 	0-2 	0 .1 	13-2 	2.8 	15.0 	57.1 	31.1 
7.00 	" 	.... 	11.4 	0.1 	0.0 	12.7 	2.6 	13.9 	58.3 	29-2 
8.00 	" 	.... 	11.3 	0-2 	0.1 	13.6 	4-1 	12.9 	57.8 	30-7 
9.00 	" 	.... 	11.1 	0-2 	0.1 	14 • 3 	3.9 	16.4 	54-0 	34.7 

10.00 	" 	.... 	11-8 	0.2 	0.0 	12-7 	4.5 	15-6 	55-2 	32 • 8 
11.00 	" 	.... 	11.6 	0.2 	0.0 	13.2 	3.7 	18.9 	52.4 	35-8 
12.00noon.... 	11.5 	0.2 	0.1 	13.3 	3.3 	17.9 	53.7 	34.6 
1.00 .p.m..... 	11.0 	0.2 	0.0 	13.9 	3.6' 	16-0 	55.3 	33.5 
2.00 	" 	.... 	11.3 	0 • 3. 	0 • 0 	13.6 	3.3 	17-7 	53-8 	34.6 
3.00 	" 	.... 	11-6 	0-1 	0.0 	13-4 	4.3 	16 • 3 	54.3 	34.0 
4.00 	" 	.... 	11.7 	0.4 	0.0 	13.0 	4.0 	14.0 	56.9 	31-0 
5.00 	" 	.... 	12.1 	0.4 	0.2 	11.8 	4-3 	18-3 	52.9 	34.6 
6.00 	" 	.... 	10-6 	0-3 	0.0 	15.5 	4.2 	14.5 	54.9 	34.2 
7.00 	" 	.... 	10-8 	0.4 	0.0 	14.0 	3.7 	15.9 	55.4 	33-6 



Date--I)ecember 3 and 4, 1908. Trial Number-13. 
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OBSERVATIONS OF GAS METER AND B. H. P. 

Notes: B.O. Indicates there is a surplus amount of gas blowing off into atmosphere. N.B.O. indicates that 
all the gas is passing through engine. 

Main 	 Loads on 	Net 	Revo- 
gas 	Cubic 	 tight and 	load 	

lutions 

	

Time 	naeter 	feet 	Remarks , 	slack sides 	on 	counter 

readings. 	. 	in 	 . of brake , 	brake. 	reading 

	  interval ,    on side 

. -cub.  ft. 	 lbs. 	Has; 	• 	lbs. 	.shaft. 

'  8.40 p.m. .. 	948487  	B.O. 	325 	125 	200 	:57155 
9.10 	" 	.. 	950870 - 	2383 	N.B.O. 	300 	110 	190 	60260 
9.40 	" 	.. 	952523 	1653 	cc 	300 	110 	190 

10.40 	" 	.. 	955755 	3232 	cc 	300 	110 	190 
11.10 	" 	.. 	957375 	1620 	cc 	300 	110 	190 
11.40 	" 	.. 	958896 	1521 	cc 	300 	110 	190 
12.10  am. .. 	960650 	1754 	cc 	300 	110 	190 
12.40 	" 	'.. 	962355 	1705 	cc 	300 	110 	190 
1.10 	"- 	.: 	964090 	1735 	" 	300 	110 	190 
1.40 	" 	.. 	965780 	1690 	B.O.300 	110. 	190 
2.10 	" 	-.. 	967390 	1610 	cc 	300 	110 	-190 
2.40 	" 	.. 	969025 	1635 	" 	300 	110 	190 
3.10 	" 	.. 	970465 	1440 	N.B.O.300 	110 	190 
3.40 	" 	.. 	971910 	1445 	cc 	300 	110 	190 
4.10 	" 	.. 	973448 	1538 	cc 	300 	110 	190 
4.40 	" 	.. 	974985 	1537 	" 	300 	110 	190 
5.10 	" 	976350 	1365 	cc 	300 	110 	190 
5.40 	" 	.. 	977845 	1485 	cc 	300 	110 	190 
6.10 	" 	.. 	979348 	1503 	cc 	300 	110 	190 
6.40 	" 	980882 	1534 	cc 	300 	- 	110 	190 
7.10 	" 	.. 	982452 	1570 	cc 	300 	110 . 	190 	25155. 
7.40 	" 	983865 	1413 	Ce' 	 300 	110 	190 
8.10 	" 	.. 	985355 	1490 	- cc 	300 	110 	190 
8.40 	" 	.. 	986900 	1545 	cc 	.300 	110 	190 
9.10 	" 	988410 	1510 	cc 	300 	110 	190 	38290 
9.40 	" 	989735 	1325 	cc 	300 	110 	190 

10.10 	" 	.. 	991275 	1540 	cc 	.325 	130 	195 	43714 
10.40 	" 	992785 	1510 	' 	" 	.325 	130 	195 
11.10 	" 	.. 	994190 	1405 	cc 	325 	130 	195 
11.40 	" 	.. 	995120 	1630 	cc 	325 	130 	195 	54700 
12.10 pan... 	997200 	1480 	cc 	325 	130 . 	195 
12.40 	" 	.. 	998740 	1540 	cc 	325 	130 	195 
1.10 	" 	.. 	1000250 	1510 	cc. 	325 	130 	195 
1.40 	" 	.. 	1001815 	1565 	el 	325 	130 	195 
2.10 	" 	:. 	1003325. 	1510''' "' 	325 	130 	195 
2.40 	" 	.. 	1004836 	1511 	cc 	325 	130 	195 
3.10 	" 	.. 	1006320 	1484 	cc 	325 	130 	195 
3.40- 	" 	.. 	1007948 	1628 	cc 	325 	130 - 	195 
4.10 	" 	.. 	1009385 	1337 	cc 	325 	130 	195 
4.40 	" 	.. 	1010920 	1535 	c: 	325 	130 	195 
5.10 	" 	.. 	1012415 	1495 	cc 	325 	130 	195 
5.40 	" 	.. 	1013890 	1485 	cc 	325 	130 	195 
6.10 	" 	.. 	1015438 	1548 	cc 	325 	130 	195 
6.40 	" 	.. 	1016690 	1252 	cc 	325 	130 	195 
7.10 	" 	.. 	1018320 	1630 	cc 	325 	130 	195 
7.40 	" 	.. 	1020025 	1705 	cc 	325 	130 	195 
8.10 	" 	.. 	1021650 	1625 	cc 	325 	130 	. 195 
8.40 	" 	.. 	1023090 	1440 	cc 	325 	130 	195 	12809 
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Note: Boys Calorimeter used. 

Trial Number-13. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

- 
4 	t, 	Water Temp  

Deg. Cent. 	0 

	

Time 	a> ..* 	r13 	 to 	 0 bli 
c -i 	.2 cc   c e.t; 	p c 	Time 	c 

El -sol 82 	c5i5, 	Inlet Outlet e)  g e 	 ,cid 	
00 	E. 	Pa.4  

	

lbs. 	lbs. 
8.40pan.- 	50 	h 	6-89 	15.50 1910 	156.2 	 
9.10 	" 	.. 	51 	* 	6.37 	11.47 	1995 	121.0    	9.15pan. 
9.55 	" 	.. 	55 	h 	6.84 	17.43 1830 	132.0 	9.40pan 	50 	50 	•  

10.15 	" 	.. 	55 	* 	6-78 	15.13 	1860 	121-7 10.25 	" 	50 	100 	 
10.40 	" 	.. 	55 	-h- 	6-81 	14.58 1730 	127.6     10.25 	" 
11.10 	" 	.. 	57 	h 	6.39 	13.49 	1820 	122.7 	 
11.40 	" 	.. 	58 	h 	6.55 	13-80 	1770 	122.0 11.35 	" 	25 	125 	 
12.10aam._ 	59 	-h- 	6 • 58 	13-58 	1720 	114.4 	 
12.40 	" 	.. 	60 	h 	6.54 	13-13 1840 	115.0 12.30aan. 	50 	175 	 
1.10 	" 	.. 	61 	* 	6-76 	11.81 	1741 	104-5 	1.10 	" 	75 	250 	1.10 a.m 	 
1.40 	" 	.. 	62 	* 	6.80 	11.88 1880 	140-0 	  
2.10 	" 	.. 	63 	ei 	6.86 	13.83 2317 	139.5 	2.10 	" 	50 	300 	 
2.40 	" 	.. 	63 	h. 	6.99 	16-63 	1821 	119.3 	 
3.10 	" 	.. 	64 	h 	7.12 	17 • 68 1822 	130.8 	3.00 	" 	75 	375 	 
3.40 	" 	.. 	65 	* 	7.02 	16.74 	1600 	123.1 
4.10 	" 	.. 	65 	* 	7.20 	17.66 1600 	132-6 	4.00 	" 	75 	450 	4.00 	" 
4.40 	" 	.. 	67 	* 	7.52 	18.26 	1595 	135.5 	 
5.10 	" 	.. 	67 	.4 	7.31 	16.26 	1600 	113.2 	5.10 	" 	25 	475 	 
5.40 	" 	.. 	67 	3; 	7-26 	17-26 	1600 	126.8 	5.35 	" 	50 	525 	 
6.10 	" 	.. 	67 	* 	7 • 49 	17-28 	1625 	126 • 0 	6.05 	" 	25 	550 	 
6.40 	" 	.. 	68 	* 	7.48 	16.93 	1640 	123.0 	6.35 	" 	25 	575 	 
7.10 	" 	.. 	69 	* 	7.53 	15.92 	1660 	110-3 	7.05 	" 	50 	625 	7.05 	" 
7.40 	" 	.. 	69 	* 	7-62 	17.10 1660 	124.8 	7.35 	" 	25 	650 	 
8.10 	" 	.. 	69 	* 	7-62 	16.31 	1680 	115.7 	 
8.40 	" 	.. 	70 	1 	7.78 	17.69 	1690 	132.6 	8.30 	" 	75 	725 	8.35 	" 
9.10 	" 	.. 	70 	7.91 	17-53 	1725 	131-5 	 
9.40 	" 	.. 	70 	* 	8.08 	18.50 	1705 	141.0 	9.30 	" 	50 	775 	9.35 	" 

10.10 	" 	.. 	70 	* 	8-35 	17.52 1750 	127.2 10.10 	" 	50 	825 	 
10.40 	" 	.. 	71 	* 	7.96 	18.61 	1745 	147.3 10.40 	" 	50 	875 	 
11.10 	" 	.. 	71 	* 	9.92 	17.36 	1805 	134.8 11.10 	" 	50 	925 	 
11.40 	" 	.. 	71 	* 	8.07 	17.24 	1820 	132.2 11.50 	" 	50 	975 	 
12.10pam... 	72 	* 	8-25 	16.90 	1880 	129-0 	 
12.40 	" 	.. 	72 	h 	8-39 	17 • 33 1590 	135-0 12.35pan 	50 	1025 	 
1.10 	" 	.. 	72 	h 	8.25 	16.48 1620 	126.7 	 
1.40 	" 	.. 	72 	h. 	8.79 	17.58 	1615 	134.8 	1.30 	" 	75 	1100 	 
2.10 	" 	:. 	72 	h 	8-95 	17.02 1670 	127-0 	 
2.40 	" 	.. 	72 	h 	8.88 	17.23 	1675 	132.7 	2.30 	" 	75 	1175 	2.30pam 
3.10 	" 	.. 	72 	h 	8.48 	16.48 	1696 	129.6 	 
3.40 	72 	e 	8.57 	16-45 1770 	132.5 	3.30 	" 	50 	1225 	 .. 
4.10 	" 	.. 	72 	i 2- 	8.67 	17-65 	1750 	149.8 	4.10 	" 	50 	1275 	4.10 	" 
4.40 	" 	.. 	72 	h. 	8.65 	15-74 1820 	122.6 	4.45 	" 	50 	1325 	4.45 	" 
5.10 	" 	.. 	72 	h 	8-71 	16.46 	1750 	129.0 	5.30 	" 	50 	1375 	 
5.40 	" 	.. 	72 	e 	8-54 	15 • 67 1770 	120.0 	6.25 	" 	75 	1450 	5.35 	" 
6.10 	" 	.. 	72 	f1/2- 	8.95 	16-05 	1825 	123.3 	7.25 	" 	50 	1500 	 
6.40 	" 	.. 	72 	h. 	8.95 	16.38 	1820 	128.5 	8.00 	" 	50 	1550 	6.20 	" 
7.10 	" 	.. 	72 	h 	9.07 	16.05 	1890 	124.4 	  
7.40 	" 	.. 	72 	h 	8.90 	16.15 	1900 	131-0 	 
8.10 	" 	.. 	73 	h 	8-90 	16.36 	1940 	137.6 	 7.50 	" 



Date-December 3 and 4, 1908. Trial Number13. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

1 
1 

1 
1 

PRESSURE. 	SUCTION.• 	STEAM , 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

	

OF. 	 , 
Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  
4 	 0tj 	 . 4 

M 	'.. 

>'' > . le 	1 P - 1 	• 	â.  > 	' e.  mi.-. 	. 12 	- 	-°) 	
e 	8 	• 

li 	• 	.4.; 	40'. . ) 	 - ' 

	

- I - 	4  › 
C  :' • 	œ  'I) 	° 	MI 	+e> 	 -.1 - 	â> 	07.,  o 	"gP' 	o 	re .•-• 	z 	.-. 
410 	Cc'D'1 	fc' 	P4 .' 	0 	s.4 	Ê 	a 	Cc..ai 	4.40 	a 	0  

g.40 p.m. 	580 	55 	47 	57 	4 .5 	3.3 	4 -7 	7-2 	6-4 	1-7 	 
9.10 	" . 	540 	56 	51 	133 	4-5 	3-3 	4 • 7 	7.1 	6.6 	2-0 	62 	60 
9.40 	'-' 	. 	540 	58 	58 	142 	4-5 	3-3 	4-7 	8.0 	7-3 	2-0 	59 	56 

10.10 	" 	. 	520 	60 	60 	140 	4-5 	3-3 	4.7 	8.0 	7 ,5 	2.6 	  
10.40 	" 	. 	500 	60 	60 	137 	4.5 	3-3 	4.7 	7.3 	6-9 	1.2 	66 	63 
11.10 	" 	. 	500 	61 	62 	136 	4-5 	3.3 	4-7 	7-1 	-6.5 	1-2 	56 	53 
11.40 	" 	. 	490 	62 	63 	136 	4.6 	3.3 	4 • 9 	7.2 	6.5 	1.4 	58 	54 
L2.10 aJn. 	500 	62 	64 	136 	4.6 	3 • 3 	4.9 	7-2 	6.6 	1.6 	60 	56 
L2.40 	" 	. 	500- 	64 	65 	128 	4-6 	3 • 3 	4-9 	6.9 	6-1 	1.0 	73 	70 
1.10 	" 	. 	500 	65 	66 	128 	5.5 	3-6 	5.7 	7:2 	6-2 	0, 7 	72 	69 
1.40 	" 	. 	500 	66 	67 	130 	5.0 	3.4 	5-2 	6-3 	5-9 	0-7 	63 	60 
2.10 	" 	. 	500 	66 	67 	131 	5-0 	3-4 	5-2 	6.8 	6-0 	0.7 	63 	60 
2.40 	" 	. 	500 	67 	68 	129 	5.0 	3.4 	5.2 	7-2 	6-6 	1-1 	71 	68 
3.10" 	. 	480 	68 	68 	129 	4.4 	3.1 	4-6 	6-2 	5-5 	0.8 	70 	67 
3.40 	" 	. 	480 	68 	68 	. 	130 	4-5 	3.2 	4.7 	6.8 	6-2 	1.1 	67 	64 
4.10 	" 	. 	620 	68 	69 	130 	4.5 	3-2 	4-7 	6-6 	5-8 	0-7 - 63 	60 
4.40 	" 	. 	600 	69 	69 	130 	4-5 	3-2 	4.7 	5-8 	5.0 	0.6 	65 	62. 
5.10 	" 	. 	600 	69 	69 	128 	4-5 	3-2 	4-7 	6.5 	5 • 7 	0-7 	65 	62 
5.40 	" 	. 	600 	69 	69 	129 	4.5 	3.2 	4-7 	6.2 	5-6 	0-7 	56 	53 
6.10 	" 	. 	600 	70 	70 	129 	4.5 	3-2 	4-7 	6-6 	5.8 	0.7 	44 	41 
6.40 	" 	. 	600 	70 	70 	129 	4.5 	3-2 	4 • 7 	6-4 	5.6 	0.6 	45 	42 
7.10 	" 	. 	600 	70 	70 	128 	4-5 	3.2 	4-7 	6-6 	56 	0-6 	61 	58 
7.40 	" 	. 	600 	70 	70 	132 	4 • 5 	3-2 	4-7 	6-3 	51 4 	0-6 	58 	55 
8.10 	" 	. 	600 	70 	70 	133 	4-6 	3-2 	4-7 	6.6 	6-0 	0.6 	67 	64 
8.40 	" 	. 	600 	70 	70 	131 	4-6 	3-2 	4-7 	6.5 	5-7 	0-6 	67 	64 
9.10 	" 	. 	590 	70 	70 	136 	4.5 	3-2 	4.7 	5.9 	5.0 	0-5 	52 	49 
9.40 	" 	•. 	630 	71 	- 71 	134 	4-5 	3-2 	4.7 	6.9 	6-0 	0.6 	75 	73 
0.10 	" 	. 	630 	72 	72 	136 	4-5 	3-2 	4-7 	6-7 	6.0 	0-5 	71 	69 
0.40 	" 	. 	610 	72 	72 	140 	4-5 	3-2 	4-7 	5-5 	4-8 	0-5 	74 	72 
1.10 	" 	. 	590 	72 	72 	142 	4.5 	3.2 	4-7 	5-8 	5-1 	0-5 	70 	68 
1.40 	" 	. 	600 	72 	73 	143 	4-5 	3-2 	4-8 	6-1 	5-.3 	0-5 	73 	70 
2.10p.m. 	600 	73 	73 	142 	4-5 	3.2 	. 4-7 	6.5 	5-5 	0.6 	69 	66 
2.40 	' 	. 	600 	73 	74 	144 	4-6 	3-3 	4-8 	6-5 	5-5 	0-6 	71 	. 	68 
1.10 	" 	. 	590 	73 	74 	143 	4-7 	3-2 	4-9 	6.9 	5-4 	0.9 	71 	68 
1.40 	" 	. 	600 	73 	74 	148 	4.6 	3.2 	4.9 	6.6 	5.6 	0-9 	72 	69 
2.10 	" 	. 	600 	73 	71 	152 	, 4-6 	3-2 	4-9 	6-5 	5-7 	0-9 	49 	47 
2.40 	" 	. 	600 	73 	72 	144 	4-6 	3-2 	4-8 	6-5 	5-5 	0-9 	72 	69 
3.10 	" 	. 	580 	73 	72 	148 	4-4 	3-2 	4-6 	6.4 	5.7 	1.0 	70 	67 
3.40 	" 	. 	590 	73 	71 	143 	4-5 	3.2 	4.7 	6-7 	5-7 	1-1 	70 	68 
4.10. 	" 	600 	72 	72 	147 	4-4 	3-1 	4-6 	6-3 	5.6 	1.2 	71 	68 
4.40 	" 	. 	600 	73 	72 	146 	4-4 	3-1 	4.7 	7-1 	6-3 	1-3 	67 	65 
5.10 	" 	. 	600 	73 	72 	143 	4.5 	3.2 	4-7 	7-4 	6-4 	1-6 	65 	63 
5.40 	" 	. 	590 	73 	72 	144 	4-3 	3-2 	4-5 	7.3 	6-6 	1.6 	68. 	66 
6.10 	" 	. 	580 	73 	73 	144 	4.4 	3, 2 	4.6 	7-3 	6.6 	1-6 	69 	66 
6.40 	" 	. 	580 	73 	71 	147 	4-2 	3.0 	4-5 	7-4 	6-7 	1.9 	66 	63 
7.10 	" 	.. 	600 	73 	72 	149 	4-4 	3-2 	4.6 	7-4 	7-7 	2-1 	72 	70 
7.40 	" 	. 	600 	74 	73 	147 	4.1 	3.0 	4-3 	7.1 	6-3 	1.0 	71 	67 
3.10 	" 	. 	620 	74 	73 	143 	4-3 	3-3 	4-6 	8-0 	7-5 	1-2 	72 	69 
3.40 	" 	. 	600 	74 	73 	148 	4-3 	3-2 	4-5 	7-3 	6.3 	1-1 	71 	69 
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PRODTJCER TRIAL No. 13. 

- Date-Dec. 3-4,1909. Producer No. 4, at McGill University. 
Time of lighting up-4.00 p.m. Trial commenced 8.40 p.m. December  3;  ended 

8.40 p.m. December 4. 
Duration of trial-24 hours. Kind of fuel-No. 44 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Blizard, Cameron, Killam. 
Chemists-Campbell, Nicolls, Stansfield. 

SUMMARY OF OBSERVATIONS. 
FUEL. 

1. Total coal charged during trial 	lbs. 	1550 
2. Moisture in coal as charged 	  per cent. 	7.8 
3. Calorific value of coal as charged, per lb 	  B.T.U. 10800 
4. " 	" of dry coal per lb 	  B.T.U. 11710 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

47.6; volatile matter, 35.2; ash, 9.4; moisture, 7 •8 	per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

31•5 ; 	matter, 9.1 	Total per cent. 	40.6 
7. Average 'depth of fuel bed (measured from centre of gas outlet)... 	ins. 	47.8 

GAS. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 74603 
9. Average temperature of gas leaving producer 	°F. 	572 

10. " 	cc 	cc 	at meter 	°F. 	69 
11. Average temperature of air in producer house 	°F. 	69 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 128.3 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 134.0 
13. Average lower calorific value of gas per cub. ft. from analysis (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 122-4 
14. Average barometric pressure 	  lbs. sq in. 14.54 
15. " suction at producer 	 ins, of water 	1.0 
16. " suction at exhauster  	ins, of water 	6.8 
17. " pressure of gas at meter    . ins. of water 	3.8 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	1725 
19. " water used in scrubber and gas washer 	lbs. 24130 
20. " tar extracted in scrubber and gas washer 	lbs. 
21. Average power required to drive exhauster 	H.P. 	2.5 
22. cc 	cc 	cc 	gas washer 	H.P. _ 1.0 

ENGINE. 
23. Total revolutions during trial (from counter) 	310600 
24. Average explosions per minute  	103.3 
25. Average effective load on brake 	lbs. 193-0 
26. Effective radius of brake wheel 	ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 70.08 

28. Notes. 
Fire poked at: 9.15, 10.25 p.m.; 1.10, 4.00, 7.05, 8.35, 0.35  am.; 2.30, 4.10, 4.45, 5.30, 6.20, 7.50 p.m. 
Behaviour of coal: Very good for producer work, showed slight signs of becoming sticky. 
Average time between poking .  1 hour, 51 minutes. 
Clinker: No record of trouble from clinker. 
Tar: Free from. 
State of engine valves at end of trial: Needed cleaning. 
Valves last cleaned: Dec. 2, 1908. 

29. ANALYSIS OF DRY COAL. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.9% 	Carbon dioxide 	 10.90% 
Carbon 	  66-5% 	OxSrgen 	  0.42% 
Nitrogen 	1-7% 	Carbon monoxide 	 13.45% 
Oxygen 	  15.1% 	Hydrogen 	  14.74% 
Sulphur 	0.8% 	Methane 	  3-87% 
Total carbon contained 	 Ethylene 	  0.10% 

by dry coal charged 951.0 lbs. 	Nitrogen 	  56.52% 
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REMARKS. 

This fuel required very little attention in the producer, and the gas was of uniform 
quality. 

SUMMAR-Y OF RESULTS. 
, 	 . 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1430 
32. Combustible charged during trial 	lbs. 	1282 
33. Average B.H.P. of engine during trial 	 H.P. 	30.4 
34. " indicated H.P. of engine during trial 	 H.P. 	41.4 
35. " H.P. taken by exhauster and gas washer 	H.P. 	3.5 
36. "B.H.P. while gas consumption of engine was taken 	H.P. 	30.4 
37.

cg 	" corresponding to total gas produced 	H.P. 	30.4 
38. " 	e4 	ic 	ic 	 ec 	" and available 

for outside use, allowing for power used  	H.P. 	26.9 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 	64.6 
40. Dry coal charged per hour 	 lbs. 59.6 
41. Combustible charged per hour 	lbs. 53.4 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	16-1 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	14.9 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	13-4 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	7.46 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 11.07 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 31.08 
48. Gas (dry at 60° and 14•7 lbs. per sq. in.) supplied by producer  per, 
	  cub. ft. 	29.75 

49. Gas (by meter) supplied to engine per hour while gas consumption 
was taken 	  cub. ft. 31.08 

50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken 	  cub. ft. 29.75 

51. Calorific value of coal charged per hour 	  B.T.U. 698000 
52.

ic 	cr 	gas produced per hour (lower value) 	 B.T.U. 364100 
53. Steam used in producer per hour 

	

	lbs. 	72 
, 

ECONOMIC RESULTS. 
54. (las  (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	46.0 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 49.9 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	55-7 
57. Gas (dry at 60° and 

,c 	
14.7 lbs. per  sq. in.) used per J.H.P. per hr 	 cub. ft. 	71.8 

58. .i 	r; 	it 	ii 	" 	B.H.P. "   cub. ft. 	98.0 
59. Steam used in producer per lb. coal charged 	lbs. 	1•11 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 15.55 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lb.. 323-3 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 52 •2 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 46.3 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 39.6 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 21.2 
66. Over all efficiency of producer and engine plant 	  per cent. 	11.06 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 	12000 
68. ic 	‘‘ 	coal charged into producer per B.H.P. per hr 	 B.T.U. 23000 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P 	 
developed by engine 	  2.13 	1.97 	1.75 

70.'  Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by 
auxiliaries  2.40 2.22 1-99 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 2-81 	2-59 	2.32 
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TRIAL OF No. 4 PRODUCER WITH COALS Nos. 2040, 42, 43, 44, 46 

OBSERVATIONS OF GENERAL CONDITIONS. 

Date—December 15,1908. FIRST DAY'S RUN. 	 Trial Number-16. 

' General Notes. 
This trial was run on Dec. 15, 16, and 17, during the day only, the producer being banked at night. 

Barometer at start of day's run 	29' 65 inches. 
12  am., 	29 67 " 
end of day's run 	29' 69 " 

Water meter 8.45  am. 	45,554 imperial gallons. 
5.45 a.m 	46,405 	- 

Difference, in 9 hours.  	851 	" 
Brick in producer base 	1,057 lbs. 
Average level of coal surface below top plate of producer 	24' 9 inches 

Dec. 15 Fire lighted, charged 10 lbs. shavings, 30 lbs. of wood, 130 lbs. of 
coke. 

• Charged 242 lbs. of coal No. 2040. 
u 116 " 	" 	" 

	

CrCC 	u Cr 	75 	u 	CC 	u 
• Down-draft with fan exhausting to the atmosphere. 
• Down-draft with blower. 
• Charged 75 lbs of coal No. 40 A. 
" " Started engine. 

Started trial. 
" " Coal 42 being used. 
• Trial finished for the day. 

Fire banked with 100 lbs. of coal. 
Neither the gas washer nor the sawdust scrubber was used. 
85 lbs. of dry refuse removed from the producer during day. 



Date-December 15, 1908. 

Note: R. and B. appar;.tus used. 

Trial Number-16 (1st day). 

Date-Deeember 15, 1908. Trial Number-16 (1st day). 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

	

Carbon r,s-yge 	Ethy- Carbon 	 Inflam- 

	

n 	 Meth- 	Hydro- 	Nit mon-  moxcll; 	ane 	gen 	gen 	mgaabsl e 

	

Tinte 	Dioxide "' 	
Nitro- 

per cent. per cent. per cent per cent per cent. per cent. per cent. per cent. 

9.15 a.m..... 	11.3 	0.4 	0.1 	15-7 	3-6 	13-3 	55-6 	32-7 
11.30 	" 	.... 	11.9 	0-4 	0.1 	16.1 	3.0 	13-8 	54-7 	33.0 
2.55 p.m..... 	12-1 	0 •6 	0.0 	15.7 	2.7 	15-5 	53-4 	33-9 

OBSERVATIONS OF GAS METER AND B.H.P. 

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

Main 	 Loads on 	Net 	Revo- 
gas 	Cubic 	 tight and 	load 	lutions 

	

'Ente. 	meter 	feet 	Remarks. 	slack sides 	on 	counter 
readings. 	in 	 of brake, 	brake. 	readbag 
	 interval,    on side 
cub.ft 	 lbs. 	lbs. 	lbs. 	- shaft. 

8.30 aan. 	.. 	1184930  	 325 	133 	192 	26666 
9.00 	" 	.. 	1186480 	1550 	B.O. 	325 	133 	.192 
9.30 	" 	.. 	1188070 	1590 	N.B.O. 	325 	133 	192 

10.00 	" 	.. 	1189690 	1620 	le 	325 	133 	192 
10.30 	" 	.. 	1191265 	1575 	cc 	325 	133 	192 
11.00 	" 	.. 	1192820 	1555 	cc 	325 	133 	192 
11.30 	" 	. 	1194340 	1520 	cc 	325 	.133 	192 
12.00noon 	.. 	1195860 , 	1520 	ec 	325 	133 	' 	192 
12.30 pan. 	.. 	1197360 	1500 	ei 	325 	133 	192 
1.00 	" 	.. 	1198950 	1590 	ec 	325 	133 	192 
1.30 	" 	.. 	1200600 	1650 	ec 	325 	135 	190 	59721 
2.00 	" 	.. 	1201990 	1390 	ce 	325 	135 	- 	190 
2.30 	"- 	.. 	1203740 	1750 	ee 	325 	135 	190 
3.00 	" 	.. 	1205315 	1575 	ce 	325 	135 	190 
3.30 	" 	.. 	1206880 	1565 	ce 	-325 	135 	190 
4.00 	" 	.-. 	1208420 	1540 	ec 	325 	135 	190 
4.30 	" 	.. 	1209940 	1520 	ce 	325 	135 	190 
5.00 	" 	.. 	1211460 	1520 	e e 	325 	135 	190 
5.30 	" 	.. 	1212995 	1535 	ec 	325 	135 	190 
6.00 	" 	.. 	1214535 	1540 	re 	325 	135 	190 
6.30 	" 	.. 	1216670 	1535 	4t 	325 	135 	190 	92625 



Date-December 15, 1908. 

Note: Boys Calorimeter used. 

Trial Number-16 (1st day). 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

...t. 
4 	-.É 	Water Temp.  

Deg. Cent. 	ejS 	"i4,i,_.? 	 rd 	d 

	

Time 	g ei, .7,É  	g) 	p 0 	Time 	be 	`5' eb 
.5.,› 

 

ro° 	.E5CD 	 7s 'el 	.7,› 	al e,,... 	Inlet Outlet  
CD 	C.) o 	 Q8 	gic.5 	 du 	E`2, 	PP-g  

lbs. 	lbs. 
8.30 a.m.. 	57 	-A- 	9.17 	20.25 1675 	126.0  	

. 

9.00 	" 	.. 	57 	fi 	6-15 	17.40 1685 	128.7 	9.15 a.m. 	25 	25 	 
9.30 	" 	.. 	57 	7..- 	5-75 	16.90 	1675 	127.0 	9.40 	" 	25 	50 	 

10.00 	" 	.. 	58 	5-95 	16.88 1700 	126.0 10.10 	" 	25 	75 	 
10.30 	" 	.. 	59--A. 	6.14 	17.30 	1685 	127.7 10.30 	" 	25 	100 	 
11.00 	" 	.. 	59 	.. 	6.18 	17.34 	1680 	127.2 10.45 	" 	25 	125 	 
11.30 	" 	.. 	59 	* 	7-58 	18.67 	1685 	123.4 11.05 	" 	75 	200 	 
12noon 	.. 	59 	*„ 	8.20 	18.43 1690 	123.1 11.45 	" 	50 	250 	 
12.30 p.m. . 	59 	-i4 	8.70 	19.66 1695 	126.2 12.35 p.m. 	50 	300 	 
1.00 	" 	.. 	61 	,. 	8.12 	18.90 	1690 	123.7 	1.15 	" 	50 	3,50 	 
1.30 	" 	.. 	61,"... 	8.37 	19.16 	1700 	124.6 	1.45 	" 	50 	400 	1.40p.m 	 
2.00 	" 	.. 	61 	fi 	8-40 	18.94 1710 	122.5    	2.00 	" 
2.30 	" 	.. 	62 	8.59 	19.59 1700 	127.1 	2.30 	" 	50 	450 	 
3.00 	" 	.. 	62 	-f-i 	8.44 	19.02 	1700 	122.1 	 
3.30 	" 	.. 	60 	fi 	8-17 	18.23 1785 	122.0 	3.15 	" 	50 	500 	 
4.00 	" 	.. 	60 	8.53 	18-32 1615 	125-2 	4.00 	" 	50 	550 	3.55 	" 
4.30 	" 	.. 	60 	8-54 	17.60 1665 	119-5 	4.15 	" 	15 	565 	 
5.00 	" 	.. 	61 	-f§- 	8.72 	18.46 1920 	127.0 	4.35 	" 	35 	600 	 
5.30 	" 	.. 	61 	-- 	8.87 	18.39 	1625 	122.5 	5.35 	" 	75 	675 	 
6.00 	" 	.. 	61 	., 	9.14 	18.97 	1600 	124-7 	6.15 	" 	50 	725 	 

83-12 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

Date--December 15,1908. 	 Trial Number-16 (1st day). 

TEMPEItATURES. 
STEAM '  

PRESSURE. 
PRESSURE. 

Ins. of Water. 
SUCTION. 

Ins. of Water. 

Meter. Exhauster. lbs. per sq..in. 

u • 

o 

• 
tj 

CO 

C)  

m 

• 
0  

o 

C 

4-; 

O - n 
o 

8.30 a.na. 
9.00 
9.30- 

 10.00 
10.30 
11.00 
11.30 

-12.00 noon 
12.30p.m. 
1.00 
1;30 " 
2.00 
2.30 
3.00 
3.30 " 
4.00 
4.30 
5.00 
5.30 
6.00 " . 
6.30 

o 

580 
570 
600 
600 
600 
590 
580 
560 
560 
570 
570 
550 
580 
560 
560 
560 
560 
560 
560 
560 
560 

59 
60 
60 
61 
62 
63 
62 
63 
64 
64 
65 
65 
64 
65 
64 
64 
64 
64 
65 
65 
65 

60 
61 
58 
57 
62 
62 
61 
60 
64 
63 
64 
60 
62 
62 
53 
59 
59 
63 
62 
61 
62 

170 
126 
141 
125 
120 
124 
124 
125 
124 
123 
128 
128 
129 
128 
125 
125 
126 
128 
127 
128 
128 

5-3 
4-3 
5.3 
5.2 
5.3 
5.2 
5.4 
5.3 
4.7 
5.2 
5-2 
4-3 
5.5 
5 •0 
5-0 
4-8 
'4.9 
4.9 
4-9 
4.9 
4.9 

3.5 
3-1 
3.4 
3-3 
3.3 
3.3 
3.3 
3.3 
3.2 
3-3 
3.3 
3-1 
3.5 
3-3 
3.3 
3.2 
3 •2 
3-2 
3.2 
3-2 
3-1 

5.5 
4.5 
5-5 
5.4 
5.5 
5.4 
5.6 
5-5 
4-9 
5-4 
5.4 
4-5 
5.7 
5.2 

. 5.2 
5.0 
5.1 
5-1 
5-1 
5 •1 
5.1 

4.8 
4.4 
4.7 
4.8 
4.7 
4-7 
4.7 
4-7 
4.7 
5.4 
5.6 
5.0 
5.8 
5.5 
5.6 
5-6 
5.7 
5-7 
5.9 
6-3 
6.3 
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OBSERVATIONS OF GENERAL CONDITIONS. 

Date—December 16, 1908. SECOND DAY'S RITN. Trial Number-16—Continued 

General Notes. 
Barometer' at beginning of day's run 	29 90 inches. 

end of day's run 	29' 95 " 

Water meter at  Le. 5 am 	  8.45 am 	 47,562 imperial gallons. 
47,319 	" 

Difference, in 9 hours 	757 " 
At the beginning of the trial the fire was poked and shaken and 150 lbs. of coal was charged. 

TIIVIE. 
8.30  am.,  Trial started. 

12.00 p.m., Coal No. 43 used. 

	

2.30 " 	Engine stopped due to a hot beating. 

	

3.06 " 	Engine restarted. 

	

6.30  " 	Stopped the engine for the night and banked the producer with 100 lbs. coal. 

330 lbs. of dry refuse was removed from the producer during the day. 

4! 



Date-December 16, 1908. Trial Number-16 (2nd day). 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-December 16, 1908, 

Note: R. and B. apparatus used. 

- Trial Number-16 (2nd day). 

Carbon 	' 	Ethy- Carbon 	Meth- 	Ho.. 	Nitro: 	influln- Oxygen 

	

Time 	Dioxide 	 lenc 	I no x°i1d1  e 	a' n  e 	gen 	gen 	nee 

	

• 	- percent  per 	percent percent percent percent percent 

9.00 a.m.. . . . 	13-3 	0-3 	0 4 	11-7 	5.0 	15.0 	54.6 	31.8 
[0.00 	" 	.... 	12.0 	0.2 	0.2 	14.3 	3-7 	17.4 	52.2 	35.6 
1-.50 p.m..-. . . 	10-3 	0-4 	0.2 	15-9 	3.2 	16.6 	53.4 	35.9 
3.35 	" 	.... 	10 4 	0.2 	0.1 	15-0 	3-1 	15-3 	56.2 	.33.5 

OBSERVATIONS OF GAS METER AND B.H.P. • 

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

Main 	 Loads on 	Net 	Revo- 
. 	gas 	Cubic 	 tight and 	load 	• 	lutions 

	

Time. 	nutter • 	feet 	Remarks. 	slack sides 	on 	counter 
'readings. 	in 	- 	 of brake, 	brake. 	reading 
	 interva   on side L 

- 	cub.ft. 	 UDS. 	1 	lbs. 	lbs. 	shaft 

8.30-adn. .. 	1217065  	N.B.O. 	325 	122 	203 
9.00 	" 	... 	1218827 	1762 	ce 	325 	122 	203 	95515 

er 9.30 	" 	.. 	1220310 	1483 	 325 	122 	203 
10.00 	" 	.. 	1221855 	1545 	ee 	325 	122 	203 
10.30 	" 	.. 	1223390 	1545 	" 	- 325 	122 	203 
11.00 	" 	.. 	1225980 	1590 	" 	- 	325 	122 	203 
11.30 	" 	.. 	1226560 	1580 	ce 	325 	122 	203 
12.00noon .. 	1228160 	1600 	ee 	325 	122 	203 
12.30 	p.m. 	1229700 	1660 	ce 	325 	122 	203 
1.00 	• 	.. 	1231260 	1560 	ec 	395 	.122 	203 
1.30 	" 	.. 	1232860 	1600 	ce 	325 	122 	203 
2.00 	" 	.. 	1234490 	1630 	ce 	325. 	122 	203 

- 2.30 	" 	.. 	1236060 	1570 	ce 	325- 	122 	203 	31640 	• 
3.00 	" 	.. 	1237750 	1690 	ec 	•325 	122 	203 	31900 
3.30 	" 	.. 	1239320 	- 	1570 	ec 	325 	122 	203 
4.00 	" 	.. 	1240900 	1580 	ec 	325 	122 	203 
4.30 	" 	.. 	1242385 	1485 	ec 	325 	129 	203 
5.00 	" 	.. 	1244100 	1715 	ce 	325. 	. 	122 	203 
5.30 	" 	.. 	1245425 	1325 	ce 	325 	122 	203 
6.00 	" 	.. 	1247165 	1740 	ce 	325 	192 	203 
6.30 	" 	.. 	1248900 	1735 	Engine st opped at 	6.23 p.m. 	 53080 _ 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

Date-December 16, 1908. 

Note: Boys Calorimeter ufed. 

..!.. 
Water Temp. 	

o 
,.2.) 	. 	Deg. Cent. 	cf,-, 	. 	r...4), 	 -d 	(,) 

	

Time 	E'_.; ,..; 	7,' â   	 co 	-_,  
.5?, 	Time 	o 

 Inlet 	Outlet ..o 
,-> -1-' 	El  ..a 	..̀.g 	

o.z 
a 	a 	 a o e - 	. a 	 o ,..a 	o 	.-g 
0 	0'8' 	 0- 	gc10 	 00 	E-i 	P' A - ■  

lbs. 	lbs. 
8.30aan... 	65 	ii 	10.14 	22-00 1765 	142.3 8.30a.m. 	  
9.00 	" 	.. 	64 	* 	6 • 08 	17.3" 	1740 	132.5 8.40 	" 	. 	50 	50 	 
9.30 	" 	.. 	64 	* 	5.60 	/17.12 1135 	136-0 9.15 	" 	. 	50 	100 	 

10.00 	" 	.. 	64 	1 	5.86 	16.09 1700 	137.7 	 
10.30 	" 	.. 	64 	* 	5.86 	14-58 1620 	134.2 9.55 	"  	50 	150 	 
11.00 	" 	.. 	63 	--A- 	5-95 	14.22 	1670 	131.310.30 	" 	. 	50 	200 	 
11.30 	" 	.. 	63 	1 	6.09 	16.27 1660 	134.010.50 	" 	50 	250 	 
12noon.... 	63 	1 	6.16 	15.68 1770 	133.511.20 	" 	. 	50 	300 	 
12.30pJn.. 	63 	eTi 	6-08 	14-74 1650 	135•812.00pJn.. 	50 	350 	 
1.00 	" 	.. 	63 	. i'y 	6.07 	13%50 1815 	128-312.25 	" 	. 	50 	400 	 
1.30 	" 	.. 	64 	6-65 	13-72 1950 	131.0 1.10 	" 	. 	75 	475 	 
2.00 	" 	.. 	63' 	* 	6-60 	13-86 1960 	135.2 1.50 	" 	. 	50 	525 	 
2.30 	" 	.. 	62 	5.90 	12.16 1840 	137.0 2.30 	" 	. 	50 	575 	 
3.00 	" 	.. 	62 	5.47 	12.15 	1660 	132.0 3.00 	" 	. 	25 	600 	 
3.30 	" 	.. 	62 	1 	6.06 	13.06 1605 	133.6 3.10 	" 	. 	50 	650 	' 	 
4.00 	" 	.. 	60 	1 	5.42 	11-34 1910 	134-3 3.25 	" 	. 	50 	700 	 
4.30 	" 	.. 	60 	1 	6 • 00 	12.20 1600 	118.0 4.25 	" 	. 	25 	725 	 
5.00 	" 	.. 	61 	1 	5.78 	13-06 1695 	146-7 4.40 	" 	. 	100 	825 	 
5.30 	" 	.. 	61 	1 	5.51 	11.36 2120 	138.7 5.30 	" 	. 	25 	850 	 
0.00 	" 	.. 	61 	1 	5.84 	10.54 	1845 	137.5 5.45 	" 	. 	50 	900 	 

Trial Number-16 (2nd day). 
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121 
110 
122 
122 
122 
120 
120 
120 
121 
123 
123 
119 

117 
128 
194 
137 
124 
128 
129 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

Date-December 16,1908. 	 Trial Number-16 (2nd'day). 

TEMPERATURES. 
oF.  

PRESSURE. 
Ins. of Water. 

SUCTION.- 
Ins. of Water. 

STEAM 
PRESSURE. 

Meter. Exhauster. lbs. per sq. in. 

cd 
o o 

1-■ ■-■ 

Time. 

o • 

-cs 4). o o 
P.10 

-à 4 
d O  

ib 

• = 
bn E 

g' o  o 

Q  

7à)  o  

2.))  • 

8.30 a.m. 
9.00 
9.30 " . 

10.00 
10.30 
11:00 
11.30 
12.00 noon 
12.30 p.m 
1.00 
1.30 
2.00 
2.30 
3.00 
3.30 " . 
4.00 " . 
4.30 " 
5.00 " 
5.30 
6.00 " . 
6.30 

420 
480 
500 
520 
540 
540 
560 
560 
560 
560 
560 
560 
560 
560 
580 
580 
540 
610 
560 
610 
600 

65 
65 
65 
65 
64 
65 
65 
65 
66 
66 
66 
66 
65 
62 
62 
62 
61 
61 
61 
61 
61 

65 
60 
62 
62 
62 
62 
62 

63 
64 
64 
60 
60 
55 
58 
58 
GO 
58 
61 
62 
61 

5.4 
4.7 
4.7 
4.7 
4.8 
4.8 
5 • 1 
5.0 
4.7 
5.0 
5.2 
5.3 
5 • 0 
5.0 
5.2 
5.3 
4.4 
5.4 
4.6 
5-4 
5.4 

3.3 
3.3 
3-2 
3 • 2 
3.2 
3.2 
3.3 
3-3 
3.2 
3.3 
3.3 
3-3 
3.3 
3.1 
3.4 
3.3 
3.1 
3- 4 

 3.0 
3.3 
3.3 

5-6 
4.9 
4.9 
4-9 
5 • 0 
5 • 0 
5 • 2 
5 • 2 
4,9 
5 • 2 
5.4 
5.5 
5 • 2 
5-2 
5.4 
5.5- 
4-6 
5-6 
4.8 
5-6 
5-6 

5.4 
4.7 
4.7 
4.7 
4.7 
4.7 
4.5 
4-4 
4.3 
4.7 
4.7 
4-7 
4.7 
5.0 
4.9 
4.8 
4.5 
6.0 
5.4 
5.8 
5.8 

1.3 
0.8 
0.9 
0.7 
0 • 7 
0.7 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.8 
0.6 
0.7 
0.5 
1• 5 

 1 • 1 
1 • 0 
1 • 0 
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OBSERVATIONS OF GENERAL  CONDITIONS.  

Date—December 17, 1908. 	THIRD DAY'S RUN Trial Number-16—Continued 

General Notes. • • 
Barometer reading 	30' 02 inches. 

Ws,ter met,er 3.30 p.m 	58,000 imperial gallons. 
4.30 p.m. 	58,082 	" 

Difference, in one hour 	82 " 
200 lbs. of coal No. 46 were used for starting. 
At starting the fire was poked, shaken down, and some refuse removed. 

8.55  am.  
4.55 p.m. 

Trial for the day started. 
Finish of complete trial. 

After the completion of the trial 830 lbs. of dry refuse was removed from the producer. 
During the day's run 260 lbs. of dry refuse was removed. 
Trouble with explosion counter throughout trial. 



Date--I)ecember 17, 1908. Trial Number-16 (3rd day.) 

Date-December 17, 1908. 

Note: Boys Calorimeter used. 

Trial Number-16 (3rd day.) 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

	

Main. 	 Loads on 	Net 	Revo- 

gas 	Cubic 	 tight and 	load 	lutions 

	

Time 	nwter 	feet 	Remarks. 	slack sides 

	

readings. 	hi 	 of brake. 	lcaU• 	

counter 

	

è 	reading 

	

. 	hiterva 	 on side L 

	

cub.ft. 	 lbs. 	lbs. 	111s. 	shaft. 

8.55 aan. .. 	1251465   	- 	325 	128 	197 	53559 
9.25 	" 	.. 	1253000 	1535 	N 	B.O.325 	128 	197 
9.55 	" 	.. 	1254495 	1495 	cc 	325 	128 	197 

10.25 	" 	.. 	1256170 	1675 	cc 	325 	128 	197 
10.55 	" 	.. 	1257585 	1415 	cc 	325 	128 	197 
11.25 	"- 	.. 	1259045- 	1460 	cc 	325 	128 	197 
11.55 	" 	.. 	1260490 	1345 	cc . 	325 	128 	197 
12.25 pan. .. 	1262030 	1640 	C e 	325 	128 	197 
12.55 	" 	.. 	1263510 	1480 	cc 	325 	.135 	190 
1.25 	" 	.. 	1265055 	1545 	cc 	325 	135 	190 
1.55 	" 	.. 	1266545 	1490 	cc 	325 	135 	190 
2.25 	" : .. 	1267870 	1325 	" 	- 	325 	135 	190 
2.55 	" 	.. 	1269430 	1560 	cc 	325 	135 	190 
3.25 	" 	.. 	1270900 	1470 	cc 	325 	135 	190 
3.55 	" 	.. 	1272560 	1660 	cc 	325 	- 135. 	190 	- 	 
4.25 	" 	.. 	1273940 	1380 	cc 	325 	135 	190 
4.55 	" 	.. 	1275250 	1310 	cc 	325 	135 	190 	06061 

, 

OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

	

. 	Water Temp ..'l  
CD 	 • 	0 

. E . 	p..L 1) 	Deg: Cent. 	d ' 8 	p...e, ... C.) 	- 	'-'-' 

	

Time 	" -- 	.2  ri3   c., v.; 	:>. 	 p 0 	Time 	teo 	• 	o bb 
Cd  

red 	eSZ CD  Inlet Outlet 
.C/ 	.1Z 	 1 â 	3 e 	c,, 	 0 '2 	El  

C 	On 	 050 . 	00 	E-1 	E-I P.4  

	

lbs. 	lbs. 
8.55aan... 	58 	-111,7, 	11.07 	18.13 	1910 	128.0 	9.05a.m. 	50 	50 	- 	- 
9.25 	" 	.. 	57 	1 	9.65 	17.69  1600 	101-0 9.35 	" 	100 	150 	 
9.55 	" 	.. 	58 	Y, 	9.06 	19 •1 	1725 	138.0    	9.53a.m., 

10.25 	" 	.. 	57 	-A,- 	8 •36 	19.29 	1812 	134.310.20 	" 	. 	50 	200 	 
10.55 	" 	.. 	56 	* 	8.12 	19.42 1770 	135.910.50 	" 	. 	25 	. 	225 	 
11.25 	" 	.. 	56 	4 	7.75 	18.79 	1630 	142.511.10 	" 	. 	100 	325 	11.05 	" 
11.55 	" 	.. 	56 	i; 	8-10 	19.16 	1600 	140.011.45 	" 	. 	50 	375 	 
12.25pan... 	56 	8.16 	19.32 1770 	136.0    12 30pan.. 
12.55 	" 	.. 	56 	7.32 	18.76 1550 	140.012.40 pan. 	100 	475 	 
1.25 	" 	.. 	55 	- 	6%25 	17.8 	1660 	146.0 	1.20 	' 	. 	50 	525 	1.25 	" 
1.55 	" 	.. 	56 	6.27 	16.91 	1600 	135.0 	. 	• 	 
2.25 	" 	.. 	57 	6.68 	17.58 1600 	138.0 2.20 	" 	. 	75 	600 	 
2.55 	" 	.. 	56 	6-81 	17 •6 	1600 	137-0 	2.40 	" 	. 	90 - 	690 	 
3.25 	' 	.. 	56 	6-95 	17.55 	1600 	138.2 	3.00 	" 	. 	50 	740 	 
3.55 	" 	.. 	56 	6.96 	17 •8 	1800 	132•5 	  
4.25 	" 	.. 	56 	7.27 	18.06 1826 	133.7    	4.25 	" 



Carbon 
Dioxide 

Carbon 
mon- 
oxide 

Hydro- 
gen 

Inflam- 
mable 

gas Time 
Oxygen Ethy- 

lene 
Meth- 

ane 
Nitro- 

gen 

percent. percent. percent percent. percent. percent percent. percent. 

9.30 a.m..... 
10.40 " 
3.45 p.m..... 

4.3 
4-8 
2.7 

11.4 
15.8 
15.7 

13-3 
15.3 
11.8 

0-3 
0.3 
0-5 

0.2 
• 0.1 

0.0 

12-6 
9-9 

16.4 

28.5 
30.6 
34.8 

57.9 
53-6 
52.9 

Date-December 17, 1908. Trial Number-16 (3rd day.) 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-December 17,1908. 	 Trial Number-16 (3rd day.) 

Notes: R. and B. apparatus used. 

OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

' 
PRESSURE, 	 SUCTION. 	 STEAM 

	

TEMPERATURES. 	Ins. of 'Water. 	Ins. of 'Water. 	PRESSURE  - 
°F. 

Meter. 	Exhauster. 	 lbs. per sq. in  

Time.  
..'; 

C.) .,.. 	.,. 	• 
   › 

4 
 CD C3 t; E .5 0 .,.; 0  ., CL1 

-i-> tI7 -.-' 0 en be +1 u +1 u s) d `-' +1 d ..p. P. d d ° 0 e o n •-• n -a ‘v--• 9 -- •-• z  
fa, o c ',:e..,' - o ,. o ,-.  ci J:1 6.4'6 ,-  o  

8.55 a.m. 	500 	60 	50 	130 	3.3 	5.3 	5.3 	4.5  	0. 
9..25 	" 	. 	530 	60 	54 	143 	3•1 	4.8 	4.8 	4.8  	1- 
9.55 	" 	. 	600 	60 	57 	126 	3•4 	5.6 	5.6 	5 •4  	1• 

10.25 	" 	. 	610 	60 	57 	128 	3.3 	5.6 	5.6 	6-0  	1- 
10 ..55 	" 	. 	560 	59 	56_ 	129 	3.0 	4.2 	4.2 	4.7  	0.8 
11.25' 	. 	600 	58 	54 	124 	3.3 	5-5 	5.5 	5.9  	1.4  
11.55 	'' 	. 	550 	58 	56 	129 	3.0 	4.4 	4.4 	4.7  	0-' 	' 	e'• 

,•=' 	' 12.25 p.m. 	560 	58 	54 	128 	3.2 	5.3 	5.3 	5.3  	1.0 	-.2.  
12.55 	' 	. 	570 	58 	54 	130 	3•2 	5.2 	5.2 	5.5  	1.1 	E d 	0 
1.25" 	. 	580 	58 	56 	130 	3.2 	5.0 	5.0 	6-0  	1.7 	0 	-' .., 	.2 

1.55" 	. 	570 	58 	56 	132 	3.2 	5.0 	5-0 	6-0  	1.7 	m 

2.25" 	. 	560 	59 	56 	138 	3.1 	5.0 	5.0 	6.5  	1.8 	c i 
2.55 	" 	. 	570 	59 	55 	137 	3.2 	5.2 	5.2 	5.9  	1•6 
3.25 	" 	. 	580 	59 	55 	137 	3•2 	5-2 	5.2 	5-9  	1.6 
3.55 	" 	. 	580 	60 	56 	137 	3•3 	5.3 	5.3 	5•0  	1.7 
4.25" 	. 	570 	60 	62 	133 	3•1 	4.9 	4-9 	5.3  	1•4 
4.55" 	. 	600 	62 	66 	135 	3.2 	5.4 	5.4 	6.3  	1.4 
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PRODUCER TRIAL No. 16. 
• 

Date-December 15, 16, 17, 1908. Producer No. 4, at McGill University. 
Time of lightin,g up-4.30 a.m. Trial commenced 8.30 a.m. December 15; ended 

4.55 p.m. December 17. 
Duration of trial-28 hours. Kind of fuel-Coal 2040, 42, 43, 44, 46. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, 	 
Chemists-Campbell, Stansfield, Nicolls. 

SUMMARY OF OBSERVATIONS. 

Note. 
These figures do not include the coal used for banking, and restarting. 

FUEL.  

1. Total coal charged during trial 	lbs. 	2365 

	

2. Moisture in coal as charged   per cent. 	18.6 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	8900 
4. 	cc 	cc 	of dry coal per lb 	  B.T.U. 	10930 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

40.8; volatile matter, 31 - 1; ash, 9 . 6; moisture,  18.6... 	per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

	

40. 0; volatile matter, 9 . 0    per cent. 	49.0 
7. Average depth of fuel bed (measured frora centre of gas outlet) 	ins. 	35.1 

GAS. 
S. Total gas produced during trial (from meter readings) 	 cub. ft. 86760 
9. Average temperature of gas leaving producer 	F. 	524 

10.
e f 	 CC 	 (4 	at meter 	°F. 	62 

11. Average temperature of air in producer house 	°F. 	59 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	B.T.U. 131-3 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

	

. (gas dry at 60° and 14•7 lbs. per sq. in.) 	  B.T.U. 133.8 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14-7 lbs. per st.  in.) 	  B.T.U.  122'2 
14. Average barometric pressure 	  lbs. sq in.  14.62 
15. " suction at producer 	 . 	 . ins. of water 	1.1 
16. ' " suction at exhauster 	..ins, of water 	5-2 
17. " pressure of gas at meter    . ins. of water 	4.12 

STEAM, WATER, ETC. 
8. Total steam used in producer during trial 	lbs. ' 	0 
19. " water used in scrubber and gas washer 	lbs. 24450 
20. " tar extracted in scrubber and ons washer 	lbs. 	.... 
21. Average power required to drive exliauster 	H.P. 	2.5 
22. cc cc 

	

	 gas washer 	H.P. 	.... cc 

ENGINE. 
23. Total revolutions during trial (from counter) 	377880 
24. Average explosions per minute  	101-7 
25. Average effective load on brake  ' 	 lbs. 184. 5 
26. Effective radius of bra.ke wheel 	 ft. 	3.836 
27, Average mean effective pressure from indicator diagrams 	lbs. sq. in. 74.7 

28. 	 Notes. 
Fire poked at: 1.40, 2.00, 3.55 p.m.; 15th; 9.53, 11.05 a.m.; 12.30, 2.25, 4.25 p.m.,17th. 
Refuse removed at: 1.40, 3.55 p.m., 15th; 8.45, 11.00 a.m.; 3.25, 3.55, 4.40, 3.30 p.m., 16th; 11.10  am.; 

 1.20, 2.25, 4.00 p.m., 17th. 
Behaviour of coal: Not abnormal. 
Average time between poking: 3 hours, 30 minutes. 
Clinker: No trouble from clinker recorded. 
Tar: Not troublesome. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: Dec. 9, 1908. 
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29. 	ANALYSIS OF DRY COAL. 

Hydrogen 	 4.56% 
Carbon 	  65.0 % 
Nitrogen . 	1.2 % 
Oxygen 	  17.9 % 
Sulphur 	  0.68% 

- 	Total carbon contained 
by dry coal charged 1251-0 lbs. 

30. ANALYSIS OF GAS BY VOLUME. 

Carbon dioxide 	 12-11% 
Oxygen 	  0.36% 
Carbon monoxide 	 14.38% 
Hydrogen 	  14.98% 
Methane 	  3.61% 
Ethylene 	  0.10% 
Nitrogen   54.55% 

REMARKS. 

Commercial test 3 days, 10 hours, on the 15th and 16th, and 8 hours on the 17th. 
Fire banked during night. Neither tar washer nor sawdust scrubber was used. No steam 
used. 

SUMMARY OF RESULTS. 	 . 

TOTAL QUANTITIES. 

31. Dry coal charged during trial 	lbs. 	1922 
32: Combustible charged during trial 	lbs. 	1700 
33. Average B.H.F.  of engine during trial 	H.P. 30.27 
34. " indicated H.P. of engine during trial 	H.P. 43.4 
35. " H.P. taken by exhauster and gas washer 	H.P. 	2.5 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 30.27 
37. " 	" corresponding,  to total gas produced 	H.P. 30.27 
38. " 	cc 	cc 	 cc 	and cc 

available for outside use, allowing for power used 	H.P. 27.77 

- HOURLY QUANTITIES. 

39. Coal charged per hour 	lbs. 84.5 
40. Dry coal charged per hour 	 lbs. 68.7 

• 	  41. Combustible charged per hour 	 lbs. 60 •7 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 21-1 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 17.2 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	15.2 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	6-97 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	0 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3100 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer 

	

per hour   cub. ft. 	3050 
49. Gas (by meter) supplied to engine per hour while gas consumption 

	

was taken 	  cub. ft. 	3100 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

- hour while gas consumption was taken 	  cub. ft. 	3050 
51. Calorific value of coal charged per hour 	  B.T.U. 752000 
52. cc 	cc 	gas produced per hour (lower value) 	 B.T.U. 372500 
53. . Steam used in producer per hour 	lbs. 	0 

ECONOMIC RESULTS. 

54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 
charged 	  cub. ft. 	36.0 

55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	44.4 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of corn- 

bustible charged 	  cub. ft. 	50.3 
57. Gas (dry at 60° and 14.7 

il 	 ‘c 	cc 	if 
lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	70.2 

58.
44 	

" B.H.P. "   cub. ft. 	100.6 
59. Steam used in producer per lb. coal charged 	lbs. 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	10 •33 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced  	lbs. 	282 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 	49.5 
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- 	 - 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	45.4 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	 - per cent. 	.... 
65. Thermal efficiency of engine, based on B.H  P 	 - 	per cent. 	20.7 
66. Over all efficiency of producer and engine plant 	 , per cent. 	10.2 
67. Calorific value of gas supplied to engme per B.H.P. per hour 	'  B.T.U. 12300 
68. ii 	ic 	coal charged into producer per B.H.P. per hr... B.T.T.J. 	24830 
- Coal as Dry 	Com- - . 	 • 	charged. coal. bustible. 
69. Pounds per hour charged into producer per B.H.P. 
OM 	developed by engine 	  2. 79 	9 .27 	2.01 
70. Pounds per hour charged into producer per B.H.P. avail- 

able for outside use and allowing for power used by 
auxiliaries 	  3-04 	2.47 	2-19 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 3.04 	2.47 • 2.19 

• RESULTS, INCLUDING THE COAL TJSED l'OR BANKING AND  14K-STARTING, ARE AS 
FOLLOWS :.---- 

	

Coal used for banking and restarting 	lbs. 	550 

	

la. Total coal used including this amount 	 . 	 lbs. 	2915 
62a. Efficiency of process  of  gas production and cleaning, based on 	. 

coal charged (la) 	 . 	 per cent. 	40-1 
63a. Efficiency of producer plant, allowing for power used for 

auxiliaries 	  per cent. 	36.8 
66a.. Overall efficiency of producer and engine plant. 	  per cent. 	8.3 

- 	, 	 ... 
- 	 Coal as Dry 	Com- 

' 	 charged. coal. bustible. 
69a. Pounds per hour charged into producer per B.H.P. 

developed by engine 	  3.44 	2 - SO 	2%47 . 
70a. Pounds per hour charged into producer per B.H.P. avail- 

able for outside use, and allowing for power used by .. 
auxiliaries 	 . 	3-75 	3.05 	2-69 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 48 

Date—December 7 and 8, 1908. 	 Trial Nurnber-14. 

„ OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	29' 22 inches. 

10.00  am.,  Dec. 8 	29 75 	" 
• 	  finish of trial 	 29' 70 	" 

Water meter at 8.30 p.m., Dec. 7 	38,647 imperial gallons. 
6.30 p.m., " 8  	42,178 	" 

Difference, in 22 hours 	3,531 	" 
Brick in producer base 	1,032 lbs. 
Average level of coal surface below the top plate of producer 	20 inches. 

TIME. 
3. 30 
4. 45 
6.15 

 7.45 
7.50 
8. 00 
8.10 
8.10  

Cf 

CC 

cc 
cc 
cc 

8 

p.m., Dec. 
‘‘ 

‘i 	‘; 
CC 	cc  
cc 	cc  
cc C 

cc 	C 

cc 	Cc  

Fire lighted, charged 6 lbs. of shavings, 24 lbs. wood, and 132 lbs. coke. 
Charged 144 lbs. of coal. 

i‘ 	173  
Down-draft with fan exhausting to the atmosphere. 
Down-draft with exhauster. 
Started engine. 
Started trial. 
Finished trial. 

The gas washer was shut down at 11.30 p.m., and was cleaned from 2 to 3 a.m. 
i The sawdust scrubber was used in the nterval, during which the gas washer was not running. 

The load was removed from the engine for five minutes at 7.20 p.m., the gas holder having dropped too lovr 
A good deal of difficulty was experienced with this coal, due to clinker, necessitating much shaking and 

poking. There was also considerable trouble from tar. 
Weight of refuse removed from the producer during the trial, 1230 lbs., after drying,. 
Weight of refuse removed after the trial ynts 620 lbs., aft,er drying. 



Date-December 7 and 8, 1908. 

Note: R. and B. apparatus used. 

Trial Number-14. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

, 

	

Caibon 	 Infam- Carbon r-‘.. 	Ethy- 	n 	Meth- 	Ho- 	Nitro,  
Thne- 	Dioxide ..,....-ygen 	inn 

 ' 	inox°iCle- 	ane 	gen 	gen 	-;',;- 

percent. percent percent percent percent percent percent percent. 

8.30p.m.... . 	8.4 	0.9 	0.1 	12.7 	3.7 	6.3 	67.9 	22. 8  
9.30 	" 	.... 	8.8 	0 • 5 	0.3 	9.7 	4.2 	10-4 	66-1 	24.6 

10.30 	" 	.... 	9-0 	0.4 	6-. 1 	10.1 	4.7 	9-3 	66.4 	24.2 
11.30 	" 	..... 	.8.8 	0.4 	0.1 	10 • 8 	3-6 	12.2 	64.1 	26.7 
12.30a.m..... 	9.3 	0.4 	0 • 0 	10.4 	4 • 2 	-7.4 	68-3 	22.0' 
1.30 	" 	.... 	9.5 	2.4 	0.0. 	11.0 	3.2 	2.1 	71-8 	16-3 
2.30 	" 	.... 	9.6 	0-8 	0 • 1 	14.4 	1.8 	7.4 	65-9 	23:7 
3.30 	" 	... 	6-7 	2.6 	0-2 	11 • 3 	4.5 	8.1 	66-6 	24-1 
4.30 	" 	.... 	6.8 	2.7 	0.0 	14 • 8 	2.6 	4.4 	68-7 	21-8 
5.30 	" 	.... 	9.9 	2.7 	0.0 	10-3 	4.0 	6.1 	67.0 	20.4 
6.30 	" 	.... 	7-8 	2-8 	0.2 	9.5 	4.0 	6.9 	68.8 	20.6 
7.30 	" 	.... 	7.2 	3-1 	0-2 	0.2 	5.4 	7.2 	67.7 	' 22.0 
8.50 	" 	.... 	6.6 	3.4 	0.2 	8.7 	6-7 	10.0 	64.4 	25-6 

10.00 	" 	.... 	9 • 5 	2.5 	0.5 	6.1 	6-0 	10.1 	65.3 	22-7 
11.00 	" 	.... 	12.7 	2.6 	0-0 	' 	7:6 	4.3 	8.6 	64-2 	20-5 
12.00, p.m.... . 	11-4 	2.0 	0-2 	-' 	9-3 	4-2 	. 10-6 	61.9 	124.7 
1.00 , 	" 	.... 	8 • 7 	2.6 	0-2 	9.5 	4.2 	9.6 	65-2 	23..5 
2.00 	" 	.... 	9.5 	2.0 	0.0 	14.1 	3.2 	7-4 	63.8 	.24-7 
3.00 	" 	.... 	11-5 	2.2 	0.5 	6.8 	5 • 1 	'8.2 	65.7 	20.6 
4.00 	" 	.... 	9 4 	2.2 	0-2 	9.1 	- 	4.7 	9-4 	65.3 	23-4 
5.00 	" 	.... 	8-6 	2 • 3 	0.1 	8.9 	3-1 	7.4 	69-6 	19-5 
6.20 	" 	.... 	7.6 	3-2 	0 • 0 	9.4 	4-0 	"9-1 	66.7 	22-5 
7.45 	" 	.... 	8.3 	1.9 	0.1 	12-4 	3-9 	8-7 	64 • 7 	25.1 



Date-December 7 and 8,1908. Trial Number-14. 
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OBSERVATIONS OF GAS METER AND B.H.P. 

Notes: B.O. indicates that there is a surplus amount of gas blowing off to the atmosphere. N.B.O. indicate o 
that all the gas is passing to the engine. 

Main 	Cubic 	 Loads on 	Net 	R,evo- 
lutions gas 	feet 	 tight and 	load 	counter 

	

Time. 	meter 	in 	Remarks 	Time. 	slack sides 	on 
readings 	iilt(u.- 	 of brake, 	brake '  ei9:2é 

	

 	 val. 
 cub.ft 	 shaft. lbs. 	UM. 	lbs."  

8.10p.m.. 	1025035    	8.10p.m.. 	275 	105 	170 	13370 
8.40 	" 	1026875 	1840 	N.B.O. 	9.00 	" 	  
9.10 	" 	1028705 	1830 	" 	9.30 	" 	 
9.40 	" 	1030515 	1810 	I 4 

10.10 	" 	1032330 	1815 	" 
10.40 	" 	1034230 	1900 	" 	10.55 	" 	250 	95 	155 	30788, 
11.10 	" 	1036095 	1865 	" 
11.40 	" 	1038010 	1915 	" 	11.55 	" 	275 	105 	170 	37290 
12.10 a.rn.. 	1039675 	1665 	" 
12.40 	" 	1041490 	1815 	" 
1.10 	" 	1043045 	1555 	" 
1.40 	" 	1044792 . 	1747 	" 	1.40 a.na    	48600 
2.10 	" 	1046435 	1643 	" 	2.25 	" 	175 	60 	115 	76395 
2.40 	," 	1048035 	1600 	" 
3.10 	" 	1049890 	1855 	" 	3.10 	" 	275 	110 	165 	58460 
3.40 	" 	1051370 	1480 	" 	3.46 	" 	 
4.10 	" 	1053340 	1970 	" 
4.40 	" 	1055155 	1815 
5.10 	" 	1056935 	1780 	" 
5.40 	" 	1058600 	1665 	" 
6.10 	" 	1060375 	1.775 	" 
6.40 	" 	1062155 	1780 	" 
7.10 	" 	1063760 	1605 	" 
7.40 	" 	1065635 	1875 	" 
8.10 	" 	1067555 	1920 	" 
8.40 	" 	1069310 	1755 	" 
9.10 	" 	1070710 	1400 	" 	9.10 	" 	275 	110 	165 	96420 
9.40 	" 	1072240 	1530 	" 

10.10 	" 	1073655 	1415 	" 
10.40 	" 	1075420 	1765 	" 
11.10 	" 	1077185 	1765 	" 
11.40 	" 	1078955 	1770 	" 
12.10p.m. 	1080650 	1695 	" 
12.40 	" 	1082310 	1660 	" 
1.10 	" 	1083990 	1680 	" 
1.40 	" 	1085685 	1695 	" 
2.10 	" 	1087415 	1730 	" 
2.40 	" 	1089155 	1740 	" 
3.10 	" 	1090740 	1585 	" 
3.40 	" 	1092355 	1615 	" 	3.40 p.n1.. 	275 	110 	165 	38906 
4.10 	" 	1093900 	1545 	" 
4.40 	" 	1095355 	1455 	" 
5.10 	" 	1096980 	1625 	" 
5.40 	" 	1098780 	1800 	" 
6.10 	" 	1100460 	1680 	" 
6.40 	" 	1102040 	1580 	" 
7.10 	" 	1103700 	1660 	" 	7.10 	"  	61855 
7.40 	" 	1105295 	1595 	" 
8.10 	" 	1106875 	1580 	" 	8.10 	" 	275 	110 	165 	68444 

83-13 



Time 

ti 
44 

 

FFâ 
PLIC.) 

1 
A 

TA- 
3 

3 

a 
3 

12 

1,2 

A  

a 

5 
12 

.?s 

1,1  

5 
12 
5 

12 

3 

3 

Fz■ 
lbs. 

25 
8.10p.m.. 
8.40 " 
9.10 " 
9.40 " 

10.10 " 
1040"  
11.10 " 
11.40 " 
12.10 Ilan.. 
12.40 " 
1.10 " 
1.40 " .; 
2.10 " 
2.40 " 

. 3.10 " 
3.40 " 
4.10 " 
4.40 " 
5.10 " 
5.40 " 
6.10 " 

- -6.40 " 
7.10 " 
7.40 " 
8.10 " 
8.40 " 
9.10 " 
9.40 " 

10.10 " 
10.40 " 
11.10 " 
11.40 " 

' 	12.40 " 
1.40 " 
2.10  " 
2.40 " 
3.10 " 
3.40 " 
4.10 " 
4.40 " 
5.10 " 
5.40 " 
6.10 - " 
6.40 " 
7.10 " 

- 7.40 " 

6.71 
6.57 
7 • 00 
7.03 
7.09 
7-32 
7.09 
7.27 
7 • 38 
8.42 
8-56 
9-77 

11-22 
11 • 03 
9-77 
9.52 
9.32 
7.52 
8.03 
8-35 
8.17 
6.76 
6.89 
6-77 
7.18 
7-45 
6-71 
6 • 00 
6.31 
6.58 
6.89 
6.78 
6-92 
6-65 
6-71 
6.85 
6-82 
6.52 
6.52 
6-18 
5-99 
6.21 
5.83 
6-06 
6.12 
6-37 
6.01 

13.26 
11-77 
10.82 
11.88 
12.77 
12-32 
11.15 
12.78 
12 • 67 
13-48 
14-14 
16 • 15 
16-70 
15.99 
16.87 
14.72 
14.42 
11.21 
12.85 
12.16 
13.83 
11.89 
13.43 
12.89 
13.53 
15.24 
19-71 
13.12 
13.73 
12-88 
14.45 
15.18 
14-20 
14-16 
14 • 95 
12 • 25 
13-02 
12.25 
13-67 
13.64 
13 • 40 
10.52 

9 • 69 
10.14 
10.06 
11.81 
11.27 

1770 
1780 

 1930 
1880 
1860 
1713 
2018 
1670 
1600 
1628 
1950 
1900 
1895 
1945 
1750 
1700 
1830 
2270 
1740 
1600 
1600 
1850 
1670 
1600 
1600 
1680 
1650 
1820 
1850 
1660 
1600- 

 1790 
1770 
1796 
1860 
1600 
1895 
1890 
1810 
1820 
1803 
1830 
1850 
1680 
1810 
1615 
1648 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

Date-December 7 and 8, 1908. 	 Trial Number-14. 

Note: Boys Calorimeter used. 

Water Temp. 
Deg. Cent. 

Inlet nutlet 

Time gg-2( 

C13.  

c„ 

C5D '>C5 
o b.o 

00  

lbs. 

0 
o  

55 
57 
59 
59 
60 
61 
60 
60 
61 
62 
63 
64 
65 
65 
65 
66 
67 
66 
66 
67 
67 
65 
65 
66 
66 
63 
62 
63 
63 
62 
62 
62 
62 
62 
61 
62 
61 
62 
62 
62 
62 
61 
61 
61 
61 
60 
60 

8.30p.m.. 
8.50 " . 

9.35 
9.55 

10.10 
10.25 " . 
10.40 " . 
11.05 " . 
11.10 " . 
11.35 " . 
12.05a.m.. 
12.40 " . 
2.15 
2.45 
3.05 
3.30 " . 
4.00 " , 
4.15 " . 
4.55 " . 
5.10 
5.40 
6.25 " . 
6.50 " . 
7.15 " . 
8.40 
9.25 " . 
9.40 " . 

10.10 
10.45 " . 
11.20 " . 
11.40 " . 

12.30p.m.. 
1.35 " 

2.35 
3.05 " . 
3.25 " . 

4.10 " . 

5.10 
5.30 
5.45 " . 
6.30 
6.50 
7.20 " . 
8.00 " 

'25 

25 
50 
25 
25 
25 
25 
50 
25 
25 
50 
50 
25 
50 
25 
50 
50 
25 
25 
25 
25 
50 
50 

. 50 
50 
50 
75 
.25 
25 
50 

75 
50 

100 
50 
50 

50 

25 
25 
25 
25 
25 
95 
25 

50 
100 
125 
150 
175 
200 
250 
275 
300 
350 
400 
425 
475 
500 
550 
600 
625 
650 
675 
700 
750 
800 
850 
900 
950 

1025 
1050 
1075 
1125 

1200 
1250 

1350 
1400 
1450 

1500 

1525 
1550 
1575 
1600 
1625 
1650 
1675 

9.30p.m. 

10.40 " 
11.40 " 

1.00 a.m.. 
1.35 " 

3.00 " 
3.30 ." 
4.00 " 

5 • 35 " 

6.30 " 
7.00 " 

8.40 " 

10.45 " 
11.10 ". 

11.35 " 
12.25p.m.. 

1.85 " 

2.35 " 
3.05 
3.20 " 

4.10 ", 

5.10 " 
5.40 " 

6.30 " 

7.20 " 

110-0 
110.0 
116 • 8 
122.7 
100.5 
101-8 
96.5 

109-3 
100.07 

97.8 
122-0 
115.3 
98.7 
91.8 

118 • 0 
108.0 
111 • 0 
99-5 
99 • 6 
96.5 

107.5 
90-1 1  

103-8, 
93.0 
80.51 

 103• 7 
170.0 
73.3 

108.7 
124.3 
115.0 
119.0 
102-0 
106.8  
120-6 
102.8 
111-8 

- 103-0 
123.0 
129-0 
127 • 0 
93-7 

113.0 
108.1 
113 • 0 
104.4 
103.0 



Date---December 7 and 8, 1908. Trial Number-14 . 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	SUCTION. 	STEAM 
TEMPERA.TURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. irt.. 

	

Time. 	o 
g-■ 	 0 «tzi 	 m 	tl 0 0 	• 	. 	 e 	0  

	

et) 	Vci) 	d 	.e 	"ai 	• 	"ii 	• 	,.; 	e +i 	• 	*0;  

	

..g 7.‘ 	. -,,.., 	. 	 a In 	-7= 	lii 	7J 	li) 	en c.) 	"g '-.7.: 	ti) 	7.›.  

	

4  .E1 	cÊ, 	--1 	(?) 	-;,' 	ce,_, 	p:-..c.5 	,I.1, 	.zÊ,  

8.10p.m. 	820 	59 	60 	178 	3.5 	6.3 	6-5 	9.8 	8.8 	2.3 	67 	65 
8.40 	" 	. 	850 	60 	62 	140 	3.6 	6 • 3 	6-5 	9-8 	9-2 	1-5 	73 	71 
9.10 	" 	. 	830 	62 	63 	122 	3-3 	5.5 	5.7 	8-7 	7.7 	1.5 	69 	66 
9.40 	" 	. 	800 	63 	63 	131 	3.4 	5.6 	5-8 	10.7 	9.5 	2-5 	73 	70 

10.10 	" 	. 	800 	64 	64 	126 	3-4 	5.7 	5-9 	10.4 	9-2 	1-7 	72 	69 
10.40 	" 	. 	800 	64 	63 	122 	3.6 	6.0 	6-2 	12-0 	10.8 	2 • 0 	71 	68 
11.10 	" 	. 	800 	65 	61 	' 134 	3-4 	5-7 	5-9 	11.0 	10.0 	1.4 	67 	63 
11;40 	" 	. 	800 	64 	60 	134 	3.4 	5 • 6 	5.8 	9.0  	1.9 	64 	61 
12.10 a.m. 	780 	63 	60 	137 	3.2 	5.0 	5.2 	10.1  	2.3 	72 	69 
[2.40 	" 	. 	780 	64 	62 	132 	3.3 	5.0 	5.2 	9.5  	1.3 	70 	67 
1.10" 	. 	780 	64 	66 	137 	3.4 	5-5 	5.7 	10.9  	1.9 	64 	61 
1.40" 	. 	780 	66 	66 	129 	3.4 	5.4 	5.6 	11.0  	1.3 	68 	65 
2.10" 	. 	750 	67 	67 	140 	3.3 	5.2 	5.4 	10-8  	0.9 	64 	61 
2.40 	" 	. 	740 	68 	65 	127 	3.3 	5.4 	5.6 	10.6  	0 • 7 	67 	64 
3.10 	" 	. 	720 	69 	68 	130 	3.3 	4.7 	4.9 	7.0 	6.2 	0 • 7 	65 	62 
3.40 	" 	. 	700 	69 	67 	133 	3-2 	5-2 	5.4 	8.8 	7.8 	1.6 	56 	59 
4.10" 	. 	750 	69 	68 	132 	3.5 	6-3 	6.5 	9-6 	8-5 	1.3 	70 	67 
4.40" 	.740 	69 	66 	139 	3-5 	6.0 	6-2 	9-1 	8.2 	1.6 	65 	62 
5.10 	" 	. 	730 	70 	69 	142 	3.3 	5-0 	5.2 	8 • 0 	6.9 	1-5 	60 	57 
5.40 	" 	. 	730 	70 	69 	140 	3-3 	5.5 	5.7 	8.0 	6.9 	1-6 	43 	40 
6.10 	" 	. 	740 	71 	62 	140 	3 • 5 	6.0 	6.2 	9 • 3 	8.2 	1-8 	70 	67 
6.40" 	. 	720 	69 	60 	140 	3.5 	5-9 	6 • 1 	9.3 	8.2 	2 • 	69 	56 
7.10 	" 	. 	720 	67 	60 	138 	3-5 	6 • 0 	6.2 	10 • 1 	9.0 	2-4 	69 	66 
7.40" 	. 	720 	66 	57 	139 	3.5 	6.1 	6.3 	10-1 	8-9 	2-0 	65 	62 
8.10 	" 	. 	720 	66 	59 	136 	3.8 	6.6 	6-8 	10.2 	8 • 8 	2.0 	67 	64 
8.40" 	, 	690 	65 	60 	146 	3.1 	4 • 2 	4.4 	7.4 	7.2 	2.0 	73 	70 
9.10" 	. 	690 	65 	60 	142 	3-2 	4-7 	4.9 	7.9 	7-8 	2 • 	66 	63 
9.40 	" 	. 	690 	65 	59 	139 	3-2 	4-8 	5.0 	9 • 2 	8.7 	2.6 	47 	43 

10.10 	" 	. 	700 	65 	60 	150 	3-2 	4.8 	5 • 0 	8.3 	8.2 	2-5 	48 	' 44 
10.40 	" 	. 	750 	65 	60 	144 	3-5 	6 • 0 	6-2 	10-7 	9.7 	2.7 	48 	36 
11.10 	" 	. 	780 	66 	61 	141 	3 • 5 	5 • 6 	5.8 	9.6 	8-6 	2.1 	58 	51 
t1.40 	" 	. 	800 	66 	60 	153 	3.2 	5.3 	5 • 5 	9-0 	8.3 	2.5 	61 	55 
1.2.10p.m. 	750 	66 	60 	147 	3.2 	5.3 	5.5 	9 • 3 	8.2 	.2.1 	71 	65 
1.2.40 	' 	. 	750 	66 	61 	152 	3.2 	5.3 	55 	9.3 	8.1 	2.4 	67 	63 
1.10" 	. 	730 	66 	64 	150 	3:-2 	5.3 	5-5 	9:6 	8.5 	2-7 	52 	48 
1.40 	" 	. 	730 	66 	60 	149 	3.3 	5.5 	5.7 	9.5 	8-6 	2.3 	64 	60 
2.10 	" 	. 	730 	66 	60 	156 	3.4 	5-7 	5-9 	9.1 	8 • 2 	15 	58 
2.40 	" 	. 	750 	65 	59 	162 	3.2 	5.0 	5-2 	9.1 	8.8 	2.5 	56 	50 
3.10 	" 	. 	770 	65 	59 	146 	3-2 	5.2 	5.4 	9-5 	8.4 	2.4 	55 	49 
3.40 	" 	. 	730 	65 	60 	178 	3-2 	5-0 	5.2 	9.5 	8.3 	2-9 	54 	50 
4.10 	" 	. 	700 	65 	60 	146 	3.2 	5-0 	5-2 	12-0 	10.9 	4 • 	56 	53 
4.40 	" 	. 	700 	65 	60 	140 	3.2 	5-0 	5-2 	9.8 	8-5 	1.8 	60 	58 
5.10 	" 	. 	680 	64 	58 	138 	3.4 	5.6 	5.8 	8.9 	8.0 	1.3 	70 	67 
5.40 	" 	. 	700 	64 	58 	139 	3.4 	5.2 	5.4 	10.4 	9.3 	2.7 	71 	68 
6.10 	" 	. 	700 	64 	59 	143 	3.4 	5.1 	5 • 3 	10-8 	9-6 	3.0 	63 	59 
6.40" 	. 	700 	64 	58 	126 	3.4 	5 • 1 	5.3 	12.3 	11.2 	5.0 	63 	60 
7.10 	" 	. 	700 	64 	58 	138 	3.4 	5.2 	5.4 	12-0 	10.8 	2-4 	58 	55 
7.40" 	. 	710 	63 	59 	142 	3-3 	5.1 	5 • 3 	12.1 	10-8 	1.9 	60 	57 
8.10 	" 	. 	700 	63 	59 	147 	3-5 	5.9 	6.1 	10.4 	9.3 	1-1 	,58 	55 
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PRODUCER TRIAL No. 14. 
Date-December 7 and 8,1908. Producer No. 4, at McGill University. 
Time of lighting up-3.30 p.m. Trial commenced 8.10 p.m. December 7; ended 

8.10 p.m. December 8. 
Duration of trial-24 hours. -Kind of fuel-No. 48 coal. 
Observers and staff during trial-Cameron, Miami Gardner. 
Computers-Killam, Cameron. 
Chemists-Stansfield, Nicolls, Campbell. 

• SUMMARY OF OBSERVATIONS. 
Fum. 

1. Total coal charged during trial 	lbs. 	1675 
2. Moisture in coal as charged 	  per cent. 	1.0 
3. Calorific value of coal as charged, per lb 	  B.T.U. 12120 
4. " 	" of dry coal per lb 	  B.T.U. 12240 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

51-1; volatile matter, 29-2; ash, 18-7; moisture, 1-0 	per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

50.8; volatile matter, 3.3 	  Total per cent. 	54.1 
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. 81840 
9. Average temperature of gas leaving producer 	°F. 	743 

10. cc 	ii 	 ii 	at meter 	°F. 	65 
11. Average temperature of air in producer house 	.F. 	62 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(as observed)   B.T.U. 	108 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.). 	  B.T.U. 	112.2 
13b. Average lower calorific value of gas per cub. ft. by calorimeter. (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	103.9 
14. Average barometric pressure 	  lbs. sq in. 14-48 
15. " suction at producer 	 ins, of water 	2.0 
16. " suction at exhauster  	ins, of water 	9.8 
17. • 	" Pressure of gas at meter    . ins, of water 	4.4 

- 

STEAM, WATER, ETC. 	
_ 

18. Total steam used in producer during trial 	lbs. 	2040 
19. " water used in scrubber and gas washer 	lbs. 44260 
20. " • tar extracted in scrubber and gas washer 	lbs. 	26-0 
21. Average power required to drive exhauster 	H.P. 	2.5 

-22. 	cc 	cc 	ci 	gas washer 	H.P. 	1.0 

ENGINE. 
23. Total revolutions during trial (from counter) 	310,000 
24. Average explosions per minute. 	 102.1 
25. Average effective load on brake 	lbs. 	165.0 
26. Effective radius of brake wheel 	ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 	66-96 

28. Notes. 
Fire poked at: 9.30, 10.40, 11.40 p.m.; 1.10, 1.35, 3.00, 3.30, 4.40, 5.35, 6.30, 7.00,  8.40, 10.45, 11.10, 

11.35 a.m.; 12.25, 1.35, 2.35, 3.05, 3.20, 4.10, 5.10, 5.40, 6.30, 7.20 p.m. 
Behaviour of coal: .Not easily worked. 

• Average time between poking: 58 minutes. 
Clinker: Tendency to clinker. 
Tar: 26 lbs. 
State of engine valves at end of trial: Coated by tar. 
Valves last cleaned: Dec. 5, 1908. 

• 29. 	ANALYSIS or DRY COAL. 	 30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.4% 	Carbon dioxide 	8-9% 
Carbon 	  70-0% 	Oxygen 	2.0% 
Nitrogen 	 • 	1.0% 	Carbon monoxide 	10.3% 
Oxygen 	6-1% 	Hydrogen 	8.0% 
Sulphur 	0.6% 	Methane 	4-1% 
Total carbon contained 	 Ethylene 	0.1% 

by dry coal charged 1178.0 lbs. 	Nitrogen 	66-6% 
, 
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IZEMARICS. 
This coal is not easily worked-in producer• it tends to clinker and cake on top, and 

required much shaking and poking to get sufidcient gas to run the engine. Considerable 
trouble was encountered from tar vehich coated the engine valves and spindle of the 
pressure regulator of the calorimeter. 

SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

31. Dry coal charged during trial 	lbs. 	1658 
32. Combustible charged during trial 	lbs. 	1345 
33. Average B.H.P. of engine during trial 	H.P. 25 •84 
34. " indicated H.P. of enene during trial 	H.P. 39.10 
35. " H.P. taken by exhauster and gas washer 	H.P. 	3.5 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 25 •84 
37. " 	" corresponding to total ga9 produced 	H.P. 25•84 
38. " 	cc" it 	" 	" and available 

for outside use, allowing for power used 	H.P. 22.34 
HO17RLY QUANTITIES. 

39. Coal charged per hotu. 	lbs. 	69.8 
40. Dry coal charged per hour 	 lbs. 	69-1 
41. Combustible charged per horn. 	lbs. 	56.0 
42. Coal charged per sq. ft. of fuel bed per hotu. 	lbs. 	17.4 
43. Dry coal charged per sq. ft. of fuel bed per hotu. 	lbs. 	17.2 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	14-0 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	9.46 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 11.67 
47. Gas (bY meter) supplied by producer per hour 	  cub. ft. 	3410 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3280 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3410 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3280 
51. Calorific value of coal charged per hour 	  B.T.U. 846000 
52. " 	" gas produced per hour (lower value) 	 B.T.U. 341000 
53. Steam used in producer per hour 	lbs. 	85 

, ECONOMIC RESULTS: 
54. Gas (dry at 60° and 14•7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	46.3 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. - 46-7 
56. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	57-8 	 I 

57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	83-9 cc 	4 f 	 ii 	 ci  
58.

it 	
" B.H.P. "   cub. ft. 	126.8 

59. Steam used in producer per lb. coal charged 	lbs. 	1-22 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	26 	 ll , 

61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
duced 	lbs. 	541 

62. Efficiency of process of gas production and cleaning, based on coal 
charged 	 per cent. 	40.3 

63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	34.8 
64. Efficiency of producer plant allowing for power used for atudliaries 

and for steam used in producer 	 per cent. 	29.8 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	19.3 
66. Over all efficiency of producer and engine plant 	  per cent. 	7.79 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 13170 
68. " 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 32700 

Coal as Dry 	Corn- 
charged. coal. bustible. 

69. Pounds per hour charged into producer per -B.H.P. 
developed by engine 	  2.70 	2.67 	2.17 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
auxiliaries 	  3.12 	3.09 	2 •50 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 3.64 	3-61 	2•92 



TRIAL OF No. 4 PRODUCER_WITH COAL No. 34 

Date—March 22 and 23,1909. 	 Trial Number-36. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at be,,inninr,  of trial 	29 75 inches 

9 p.m., March 2 9 	29' 80 " 
end of trial 	29' 83 " 

Total water used 	36,540 lbs. 
Brick in producer base 	924 " 
Average level of coal below the top plate of the producer 	183 inches. 

TIME. 	
. 

2.45 a.m., March 22 Fire started with 10 lbs. rshayings," 40 lbs. wood, and 135 lbs: of 
.. 	 coke. 

4.00 " 	" 	" Charged 156 lbs. of coke. Producer on up-draft; natural draft 
'only. 

8.20 	" - -" 	" Charged 125 lbs. of coal. 
8.25 " 	" 	" On down-draft with fan exhausting directly to the atmosphere. 
8.35 " 	" " On down-draft with blower. 
8.45 " 	" 	" Charged 125 lbs of coal. 
8.55 	" 	it 	.4 	 50  ‘c 	CC 

8.55 " 	" 	" Started engine. 
9.00 	" 	" . " Started trial. 
3.00 p.m., 	" " Gas-washer blown through with steam. 
9.00 a.m., 	" 23 Finished trial. 

No trouble from tar; valves not cleaned after trial. Tar removed from wet scrubber, 30 lbs; from pipes, 
10 lbs.; from gas washer, 5 lbs. 

- 	  Wet refuse removed during the trial 	 475 lbs . 
A sample of 235 lbs. of this when dried weighed 	147 " 
Wet refuse removed at the end of the trial 	1,177 " . 
A sample of 220 lbs. of this when dried weighed 	143 " 
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Date-March 22 and 23,1909. Trial Number-36. 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

	

am- 	Infl 	- 
Carben  Ox 	en 	Ethy- 	 	Carbon 	Meth- 	Hydra. 	Nitro- 	mable 

	

Time 	Diœdde 	Yg 	lene 	m 

	

oXide 	ane 	gen 	gen 	gas 

per cent. per cent per cent. per cent. per cent. per cent. per cent. per cent. 

9.00 a.m..... 	9.3 	0.9 	0.3 	9.6 	4.3 	6.3 	69.3 	20.5 
1 0.00 	" 	.... 	9.6 	0.4 	0 • 0 	13 • 5 	3.2 	8.0 	65.3 	24.7 
11.00 	" 	.... 	10.0 	0.4 	0.0 	9.7 	3.9 	9.2 	66.8 	22.8 
12.00 p.m..... 	10.5 	0 • 5 	0-0 	12.0 	2.9 	10.7 	63.4 	25.6 
1.50 	" 	.... 	15-5 	0.6 	0.0 	10 • 3 	1.6 	14.9 	57-1 	26-8 
2.45 	" 	.... 	12.3 	0.5 	0.0 	124 	2.3 	14.6 	58.2 	29.0 
3.45 	" 	.... 	14.3 	0.5 	0.2 	11.5 	1.7 	15.6 	56.2 	29 • 0 
4.45 	" 	.... 	12.9 	0.4 	0.1 	13.0 	3.7 	17-0 	52.9 	33.8 
6.10 	" 	.... 	10 • 0 	0.6 	0 • 0 	12.9 	2.0 	10.6 	63.9 	25.5 
7.30 	" 	.... 	12.5 	0.5 	0.0 	12.7 	1.9 	14 • 1 	58.3 	28.7 
8.30 	" 	.... 	10.0 	0.5 	0.2 	13 • 8 	2 • 1 	15.0 	58.4 	31-1 

11.30 	" 	.... 	15-8 	0 • 6 	0.0 	10 • 0 	2.2 	13.2 	58.2 	25.4 
12.30 a.m..... 	11.3 	0.5 	0.2 	12.6 	2.0 	16.0 	57.4 	30.8 
1.30 	" 	.... 	15.7 	0.5 	0.1 	9.5 	2.0 	9.0 	63.2 	21.5 
2.30 	" 	.... 	7.4 	0.6 	0.1 	19-1 	2.0 	4.2 	66-6 	25.4 
3,30 	" 	.... 	8.7 	0.5 	0 • 0 	14-4 	2.1 	4.2 	, 70-1 	20.7 
5.00 	" 	.... 	11.4 	0.6 	0 • 0 	11.6 	2.4 	11.7 	62.3 	25.7 
6.30 	" 	.... 	12.6 	0.6 	0.1 	12.5 	2.3 	14.0 	57.9 	28-9 
7.30 	" 	.... 	12.6 	0.6 	0.2 	12 • 5 	1.6 	15.0 	57.5 	29.3 



Date-March 22 and 23,1909._ Trial Number-36. 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

	

, 	 . 

	

Main 	 Loads on - 	Net 	Revo- 

	

gas 	Cubic 	 tet and 	load ' 	lutions 
Time. 	uœter 	feet 	Remarks. 	slack skies 	on 	counter _ 	

readings'. 	in 	 of brake , 	brake. 	reading 
	  interval ,   	on sic e 

	

cub.ft. 	 lb& 	lbs. 	lbs. 	shaft. 

9.00 aan_.. 	2764220 	 	N.B.O.275 	110 	165 	96341 
'.9.30 	" 	.. 	2766030 	1810 	cc 	• 	275 	110 	165 

10.00 	" 	.. 	2768030 	2000 	cc 	275 	115. 	160 . 	'  
10.30 	" 	.. 	2769740 	1710 	cc 	275 	115 	160 
11.00 	" 	.. 	2771350 	1610 	cc 	275 	115 	160 
11.30 	" 	.. 	2773050 	1700 	cc 	275 	115 	160 	12940 
12.00 pan... 	2774650 	1600 	cc 	275 	115 	160 
12.30 	" 	.. 	2776430 	1780 	cc 	275 	- 	110 	- 	165 

1.00 	" 	.. 	2778185 	1755 	cc 	275 	110 	165 
1.30 	" 	.. 	2779920 	1735 	cc 	275 	110 	165 
2.00 	" 	.. 	2781760 	1840 	cc 	275 	110 	165 
2.30 	" 	.. 	2783790 	2030 	cc 	275 	110 	165 
2.00 	" 	.. 	2785510 	1720 	 275 	110 	165 
2.30 	" 	.. 	2787350 	1840 	cc 	275 	110 	165 
4.00 	" 	.. 	2789355 	2005 	- 	" 	275 	110 	165 
4.30 	" 	.. 	2791265 	1910 • 	cc 	275 	110 	165 
5.00 	" 	... 	2792825 	1560 	cc 	275 	110 	165 . 	 
5.30 	" 	.. 	2794560 	1735 	cc 	275 	110 	165 
6.00 	" 	.. 	2796360 	1800 	cc 	275 	110 	165 	54440 
6.30 	" 	.. 	2798290 	1930 	• 	" 	275 	110 	_ 	165 
7.00 	" 	:. 	2799960 	1670 	• 	cc 	275 	110 	165 
7.30 	" 	.. 	2801840 	1880 	cc 	275 	110 	165 
8.00 	" 	.. 	2803692 	1852 	cc 	275 	110 	165  	. 
8.30 	" 	.. 	2805583 	1891 	cc 	275 	110 	165 	.  
9.00 	CC .. 	2807450 	1867 	cc 	275 	110 	165 
9.30 	" 	.. 	2809390 	1940 	cc 	275 	110 	165 

10.00 	" 	.. 	2811438 	2048 	cc 	275 	110 	165 
10.30 	" 	 cc 	275 	110 	165 
11.00 	" 	.. 	2814895 	3457 	cc 	275 	110 	165 
11.30 	" 	.. 	2816635 	1740 	cc 	275 	110 	165 
12.00 am... 	2818520 	1885 	cc 	275 	110 	165 
12.30 	" 	.. 	2820100 	1580 	cc 	275 	110 	165 

1.00 	" 	.. 	2821720 	1620 	cc 	275 	110 	165 
1 .30 	" 	.. 	2823330 	1610 	cc 	275 	110 	165 	03130 
2.00 	-" 	.. 	2825085 	1755 	" 	275 	110 	165 

-  2.30 	- 	.. 	2826995 	1910 	C 4 	 275 	110 	165 
2.00 	" 	.. 	2828925 	1930 	cc 	275 	115 	160 
2.30 	" 	.. 	2830740 	1815 	cc 	275 	115 	- 	160 
-4.00 	" 	.. 	,2832450 	1710 	cc 	275 	115 ' 	160 
4.30 	" 	.. 	2834155 	1705 	cc 	275 	110 	165 
.5.00 	" 	.. 	2836000 	1845 	cc 	275 	110 	165 
„5.30 	" 	.. 	2837850 	1850 	cc 	275 	110 	165 
.6.00 	" 	.. 	2839550 	1700 	cc 	275 	110 	165 
'6.30 	" 	.. 	2841280 	1730 	cc 	275 	' 	110 	165 
7.00 	" 	.. 	2843250 	1970 	cc 	275 	110 	165 
7.30 	" 	.. 	2845055 	1805 	cc 	275 	110 	165 
:8.00 	" 	.. 	2847050 	1995 	cc 	275 	110 	165 
8.30 	" 	.. 	2848775 	1725 	cc 	275 	110 	165 
9.00 	" 	.. 	2850300 	1525 	cc 	275 	110 	165 	.50901 



Date--March 22 and 23;  1909 Trial Number-36. 

Note: Boys Calorimeter used. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

,;_. 	-g 	WaterTemp.  0 

	

. 	 Deg. Cent. 	Cft; . 	ae, 	"d 	d 	.._, . 

	

bp 	-_. 	o to 

	

Time 	 me 'El>, ,;g„; 	.54, â 	 o Z.' b. 	p o 	Ti 	Q 

	

,-. 1-■ 	es 	a)  •Ei [II 	.0 CD 	 . 	 E-p.o 	 w e  e 	o ,... 	Inlet Outlet o o ce 	o 
C.) 	PC.D 	 CM 	?I 	Éri P.4  

	

lbs. 	lbs. 	_ 
9.00a.m.. 	48 	h 	3-90 	14.35 1640 	116.4 9.00a.m. 	 
9.30 	" 	. 	50 	h 	4.39 	13-05 1600 	94.210.30 	" 	. 	75 	75 10.25 a.m. 

10.00 	" 	. 	51-5 	-A 	4.61 	13.04 1865 	106.811.10 	" 	. 	50 	125 	11.05 	" 
10.30 	" 	. 	49 	h 	4.81 	17.63 1735 	150.312.15p.m_ 	50 	175 	1.10p.m. 
11.00 	" 	. 	55 	h 	5.10 	13-80 1735 	102.5 1.15 	" 	. 	50 	225 	2.05 	" 
11.30 	" 	. 	57 	A 	5.45 	14.90 1675 	95.2 2.25 	" 	. 	50 	275. 	 
12.00p.m.. 	59 	h 	5-82 	14.6 	1675 	99 • 0 3.30 	" 	. 	50 	325 	4.40 	" 
12.30 	" 	. 	60 	h 	5.97 	13-96 1805 	98.0 4.45 	" 	. 	50 	375 	 
1.00 ' 	. 	61 	h 	5.67 	13-49 1895 	100 • 5 5.30 	" 	. 	25 	400 	 
1.30 	" 	. 	62 	h 	5.55 	13.40 1915 	102 	6.05 	" 	. 	50 	450 	6.30 	" 
2.00 	" 	. 	63 	* 	5-65 	13.26 	1625 	85.0 6.30 	" 	. 	50 	500 	' 	 
2.30 ,  " 	. 	63 	-}5-35 	12.30 	1895 	104.3 7.10  
3.00 	" 	.. 	64 	h 	5.70 	13.47 	1875 	98.75 8.20 	" 	. 	50 	625 	' 	 
3.30 	" 	.. 	65 	* 	5.69 	13.39 	1620 	98.8 8.50 	" 	. 	50 	675 	 
4.00 	" 	.. 	65 	* 	5.43 	12.97 	1600 	95.5 9.25 	" 	. 	50 	725 	9.30 	" 
4.30 	" 	.. 	67 	* 	5-48 	12.69 	1680 	95.910.00 	" 	. 	50 	775 	 
5.00 	" 	.. 	66 	A 	5.23 	14.76 1610 	104-211.05 	" 	. 	50 	825 	 
5.30 	" 	.. 	65 	h 	5.04 	13-66 1745 	102.012.15am- 	50 	875 	 
6.00 	" 	.. 	64 	* 	4.93 	11.47 1695 	87.8 1.15 	" 	. 	50 	925 	140 am  
6.30 	" 	.. 	65 	* 	5.14 	14.05 	1755 	124 	2.15 	" 	. 	50 	975 	 
7.00 	" 	.. 	65 	* 	5.31 	17.0 	1735 	107.5 3.10 	" 	. 	50 	1025 	 
7.30 	" 	.. 	66 	* 	5-17 	15.60 	1610 	99.9 3.45 	" 	. 	50 	1075 	 
8.00 	" 	.. 	66 	* 	5 • 55 	13-83 	1735 	85.2 4.25 	" 	. 	50 	1125 	 
8.30 	" 	.. 	67 	* 	5.85 	14.29 	1825 	91.5 5.20 	" 	. 	50 	1175 	5.15 	" 
9.00 	" 	.. 	67 	h 	5.80 	13-62 1790 	95.0630 	" 	. 	50 	1225 	 
9.30 	" 	.. 	68 	* 	5-75 	13.3 	1645 	98.7 7.15 	" 	. 	50 	1275 	 

10.00 	" 	.. 	68 	i- 5-80 	16.4 	1680 	106-0 8.20 	" 	. 	50 	1325 	 
10.30 	" 	.. 	68 	* 	5.20 	14-56 	1710 	95.0 
11.00 	" 	.. 	68 	§ 	5.50 	15-07 	1835 	104.4 
11.30 	" 	.. 	69 	* 	5.20 	14-19 	1825 	97.5 
12.00aJn... 	69 	ii 	5.42 	14-65 	1630 	102.1 
12.30 	" 	.. 	69 	* 	5.63 	14.59 	1600 	113.5 
1.00 	" 	.. Gas notburning. 
1.30 	" 	.. 	68 	h 	5.44 	11-66 	1600 	93.8 
2.00 	" 	.. 	68 	h 	5.41 	13-39 1665 	90.3 
2.30 	" 	.. 	68 	A 	5.40 	13.14 1800 	94.5 
3.00 	" 	.. 	68 	* 	5-32 	12.26 	1750 	96.0 
3.30 	" 	.. 	68 	h 	5-03 	11 • 4 	1600 	100-5 
4.00 	" 	.. 	68 	* 	4.71 	12-50 	1705 	105.3 
4.30 	" 	.. 	68 	* 	4.89 	11-67 	1770 	95-1 
5.00 	" 	•. 	68 	* 	4.91 	12.45 	1820 	108-7 
5.30 	" 	.. 	68 	* 	4.41 	12.99 	1805 	122.7 
6.00 	" 
6.30 	" 	.. 	68 	h. 	4.70 	13.36 1770 	104.1 
7.00 	" 	.. 	68 	h 	4.93 	13.66 1770 	105 - 
7.30 	" 	.. 	68 	h 	479 	13.63 1800 	108 
8.00 	" 	.. 	68 	* 	5-02 	13.55 1730 	117 
8.30 	" 	.. 	68 	-A 	4.88 	12.51 	1600 	116 



Date---Mareh 22 and 23, 1909. Trial Number-36. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 
°F. 

	

. 	 Meter. 	. 	Exhauster. 	 lbs. per sq. in.  

Time.  
,..1 d 

1. 
àâ 	t; 	• 	â; 	• 	e.,,1-,,,; 	• 	-, 
o 	To 	-' 	be 	• 	-'à 	-7.›' 	lû 	0 0 	.- 	7.= 	-tf) 

	

1f1"' 	Ô 	72: 	Ô 	?"1 	Ô:elf 	kiÔ 	)-' 	Ô  
9.00a.m.. 	680 	52 	55 	60 	3.7 	6.5 	6.7 	7.3 	3-1 	1.0 	50 	46 
9.30 	" 	. 	820 	54 	58 	120 	3.7 	7-2 	7.4 	6.8 	3.1 	0.9 	54 	48 

10.00" " 	. 	790 	58 	60 	130 	3.7 	7.3 	7-5 	6.4 	• 2.8 	0-7 	67 	63 
10.30 	" 	. 	820 	60 	62 	131 	3.5 	6.9 	7.1 	6.0 	3-0 	0.8 	68 	64 
11.00 	" 	770 	62 	64 	136 	3-6 	6-6 	6.8 	7.0 	4.2 	1.6 	69 	65 
11.30" 	. 	820 	64 	65 	135 	3.7 	7-2 	7.4 	7.7 	3.8 	1-3 	65 	60 
12.00p.m. 	SOO 	66 	66 	128. 	3.9 	7-5 	7-7 	8.3 	3.9 	1.3 	60 	55 
12.30 	' 	. 	SOO 	68 	68 	128 	3-7 	6.8 	7.0 	7.6 	4-2 	1-5 	68 	62 
1.00" 	. 	800 	69 	69 	130 	3-9 	- 7.3 	7.5 	9-2 	4.6 	1.9 	64 	60 
1.30 	" 	. 	870 	69 	67 	128 	3.5 	5.9 	6.1 	- 7.4 	4-1 	1-4 	65 	61 
2.00 	" 	, 	840 	69 	67 	128. 	3.9 	7.5 	7.7 	7.9 	. 4.4 	1.5 	72 	. 67 
2.30 	" .. 	790 	70 	68 	129 	3-5, 	5-9 	, 6.1 	6.3 	3.3 	0.9 	73 	69 
3.00" 	. 	820 	70 	68 	138 	3-9 	7.4 	7.6 	9.2 	4-0 	1.3 	68 	62 
3.30 	" 	. 	840 	70 	70 	141 	4-3 	8.1 	8.3 	9-9 	4 • 4 	1-5 	68 	62 
4.00" 	. 	850 	72 	70 	135 	4.1 	7.4 	7.6 	8.5 	3-8 	1.0 	70 	63 
4.30" 	. 	760 	72 	70 	126 	3.8 	6.1 	6-3 	6-0 	_2.8 	0.4 	64 	59 
5.00 	" 	. 	770 	71 	70 	139 	3-6 	5.8 	6.0 	6.4 	3-2 	0.5 	62 	55 
5.30" 	. 	790 	70 	70 	131 	3-8 	6.1 	6.3 	8.0 	3.8 	1-0 	51 	45 
6.00 	" 	. 	780 	68 	64 	129 	3.8 	6.5 	6.7 	8.4 	3.8 	1-1 	49 	45 
6.30 	" 	. 	800 	68 	67 	126 	3.8 	6.4 	6-6 	8.2 	4.1 	1.1 	38 	34 
7.00 	" 	. 	780 	68 	68 	133 	3-8 	6-5 	6.7 	8.6 	4.4 	1.1 	60 	55 
7.30 	" 	. 	770 	68 	68 	133 	3.8 	6.5 	6.7 	8.7 	4.5 	1-4 	42 	37 
8.00 	" 	. 	760 	68 	69 	135 	3.8 	6.8 	7.0 	9.4 	4.6 	1.7 	63 	59 
8.30 	" 	. 	760 	68 	70 	133 	3.9 	6.8 	7-0 	8-7 	4.4 	1.2 	77 	75 
9.00 	" 	. 	770 	68 	70 	130 	3-9 	6.8 	7.0 	8.6 	4.4 	1.1 	70 	67 
9.30 	" 	. 	740 	69 	70 	128 	3-8 	6-4 	6.6 	7-3 	3-6 	1.0 	78 	75 

10.00" 	. 	720 	69 	70 	128 	3-8 	6.1 	6.3 	7-6 	3.8 	1.1 	62 	60 
10.30" 	. 	750 	69 	70 	129 	3.8 	6.2 	6 4 	7.8 	3.9 	1.1 	63 	60 
11.00 	" 	. 	800 	69 	70 	130 	3.8 	6.5 	6-7 	8-2 	4.0 	1.0 	62 	60 
11.30" 	. 	800 	69 	70 	129 	3.6 	6.1 	6.3 	7-5 	3.5 	0-6 	53 	50 
12.00a.m.. 	790 	69 	70 	125 	3.9 	6.6 	6.8 	8-3 	3-7 	1-0 	64 	57 
12.30 	" 	. 	740 	70 	70 	130 	3.5 	5-4 	5-6 	6.7 	3.4 	0-8 	78 	78 
1.00 	" 	. 	770 	70 	69 	130 	3.9 	6 • 1 	6.3 	7.9 	4-1 	1.0 .59 	55 
1.30 	" 	. 	810 	69 	69 	131 	3.7 	5.7 	5.9 	8-9 	4.7 	1.5 	51 	47 
2.00 	" 	. 	760 	69 	69 	130 	3.9 	6.8 	7.0 	11-3 	6.0 	2.8 	57 	53 
2.30 	" 	. 	750 	69 	69 	131 	3.9 	7.4 	7-6 	• 9-3 	4.4 	1-4 	42 	38 
3.00 	" 	. 	770 	68 	.70 	130 	3-9 	7-5 	7-7 	8.7 	3.9 	1-0 	48 	44 
3.30" 	. 	740 	69 	70 	132 	3 • 7 	6.7 	6-9 	8-6 	4-7 	1.8 	44 	40 
4.00 	" 	. 	750 	69 	70 	131 	3.8 	7-4 	7.6 	9.8 	5.4 	2.0 	61 	- 56 
4.30 	" 	. 	770 	69 	70 	131 	3-5 	6 4 	6-3 	7-1 	3-8 	1.:1 	55 	51 
5.00 	" 	. 	760 	70 	70 	128 	3.5 	6.3 	6-5 	6.7 	3-5 	0.9 	72 	68 
5.30 	" 	. 	770 	69 	70 	130 	3.8 	6-7 	6.9 	7-5 	3-8 	1-1 	71 	65 
6.00 	" 	. 	780 	69 	70 	128 	3.9 	8.0 	8.2 	9-7 	4-5 	1-1 	70 	66 
6.30 	" 	. 	780 	69 	70 	129 	3.9 	7-9 	8.1 - 	9.6 	4.6 	1-1 	68 	64 
7.00 	" 	. 	770 	69 	70 	130 	3.9 	7.3 	7-5 	8-1 	3.8 	1-0 	70 	65 
7.30" 	. 	SOO 	70 	70 	139 	3-8 	6-9 	7.1 	8.6 	4-4 	1.3 	70 	65 
8.00 	" 	. 	800 	70 	70 	138 	3-9 	7.4 	7.6 	8-7 	4.3 	1-1 	60 	56 
8.30 	" 	. 	780 	70 	70 	131 	3-9 	7.6 	7-8 	9-2 	4.4 	1-3 	73 	69 
9.00 	" 	. 	700 	70 	70 	130 	3.3 	5.5 	5-7 	6-0 	3-4 	1-6 	65 	61 



30. ANALYSIS OF GAS BY VoLumn. 
Carbon dioxide 	 11.7% 
Oxygen 	0.5% 
Carbon monoxide 	 12-3% 
Hydrogen 	  11.7% 
Metlaane 	2.4% 
Ethylene 	0.1% 
Nitrogen 	  61.3% 
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PRODUCER TRIAL No. 36. 

Date-March 22-23,1909. Producer No. 4, at McGill University. 
Time of lighting up-2.45 a.m. Trial commenced 9.00 a.m. March 22; ended 9.00 a.m. 

March 23. 
Duration of trial-24 hours. Kind of fuel-No. 34 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, Killam. 
Chemists-Campbell, Nicolls, Stansfield. 

SUMMARY OF OBSERVATIONS. 

FUEL. 
1. Total coal charged during trial 	lbs. 	1325 
2. Moisture in coal as charged 	  per cent. 	1-1 
3. Calorific value of coal as charged, per lb 	  B.T.U. 11590 
4. " 	" of dry coal per lb 	  B.T.U. 11720 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

56 •4; volatile matter, 24.4; ash, 18.1; moisture, 1.1 	per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon

'  29.2; volatile matter, 4.2 	Total per cent. 	33.4 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	41.7 

GAS. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 86080 
9. Average temperature of gas leaving producer 	°F. 	739 

10. . 	" 	it- 	ci 	at meter 	.F. 	68 
11. Average temperature of air in producer house 	°F. 	68 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 102.3 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.). 	  B.T.U. 105.8 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 97 •3 
14. Average barometric pressure 	  lbs. sq in. 14.58 
15. " suction at producer 	 ins. of water 	1.2 
16. " suction at exhauster  	ins. of water 	8.07 
17. " pressure of gas at meter    . ins. of water 	5-2 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2280 

, 19. 	" water used in scrubber and gas washer 	lbs. 365.40 
20. " tar extracted in scrubber and gas washer 	lbs. 	45 
21. Average power required to drive exhauster 	H.P. 	2•5 
22.

te 	CC 	 Ct 	gas washer 	H.P. 	1.5 

ENGINE. 
23. Total revolutions during trial (from counter) 	309120 
24. Average explosions per minute 	103-1 
25. Average effective load on brake 	lbs. 164.2 
26. Effective radius of brake wheel 	ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in.  64.25 

28. Notes. 
Fire poked at: 10.25,11.05 a.m.; 1.10, 2.05, 4.40, 6.30, 9.50 p.m.; 1.40, 5.15, 7.10 a.m. 
Refuse removed at: 12.00 a.m.; 3.45, 7.00, 11.00 p.m.; 1.35, 4.15, 4.25 a.m. 
Behaviour of coal: Worked well. 
Average time between poking: 2 hours, 24 minutes. 
Clinker: No trouble. 
Tar: No trouble. 	 . 

State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: March 9, 1909. 

29. ANALYSIS OF DRY COAL. 
Hydrogen 	4.0% 
Carbon 	  68.5% 
Nitrogen 	1.0% 
Oxygen 	6.3% 
Sulphur 	 « 	0.4% 
Total carbon contained 

. 	by dry coal charged 898.0 lbs. 



lbs. 
lbs. 

H.P. 
H.P. 
H.P. 
H.P. 
H.P. 

H.P. 

1310 
1070 

25-73 
37 •90 
4.0 

25-73 
25•73 

21.73 

cub. ft. 
cub. ft. 

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

lbs. 
lbs. 

lbs. 425.0 

62-9 
63.6 

77-9 
91.5 

134.8 
1.72 

27.6 

52.9 
44.6 
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REMARKS. 

This coal seems to work well in the producer, requhing very little attention and 
gives no trouble from dirt or tar. The quality of the gas, however

' 
 was poor and tmeyen, 

the engine frequentlY slowing down. This coal would be well suited for producer work in 
large units. 

SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

31. Dry coal charged during trial 	  
32. Combustible charged during trial 	  
33. Average B.H.P. of engine during trial 	  
34. _ " indicated H.P. of engine during trial 	  
35. cc H.P. taken by exhauster and gas washer 	 
36. " B.H.P. while gas consumption of engine was taken 
37. " 	" correspondino.t, to total gas produced 	 

cc 38. " 	 cc 	" 	cc 	cc 
available for outside use, allowing for power used 	  

HOURLY QUANTITIES. 

39. Coal charged per hour 	lbs. 55.2 
40. Dry coal charged per hour 	 lbs. 54.6 
41. Combustible_charged per hour 	lbs. 44.6 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	13.8 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 13.6 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 11.1 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	8.56 
46. Coal (as charged) per hotr equivalent to steam used in producer 	lbs. 	1366 
47. Gas (by meter) supplied by producer per houe 	  cub. ft. 	3585 
48. Gas (dry at 60 0  and 14.7 lbs. per sq. in.) supplied by producer 

per hour 	  cub. ft. 	3470 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3585 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

_ 	hour while gas consumption was taken 	  cub. ft. 	3470 
51. Calorific value of coal charged per hour 	  B.T.U. 640000 
52. " 	" 	gas produced per hotu. (lower value) 	 B.T.U. 337000 
53. Steam used in producer per horn. 	lbs. 	95-0 

and 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged 
56. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 
58. cc 	 c‘ 	 B.H.P. " 
59. Steam used in producer per lb. coal charged 	  
60. Water used in scrubber and gas washer per lb. coal charged 	 
61. Water used in scrubber and gas-washer per 1000 cub. ft. gas pro-

duced 	  

	 per cent. 
for auxiliaries per cent. 
for auxiliaries 

	  per cent. 	35.7 
per cent. 	19.4 
per cent. 	10.26 

Calorific value of gas supplied to engine per B.H.P. per hotu- 	 B.T.U. 13110 
cc 	cc 	coal charged into producer per B.H.P. per hr 	 B.T.U. 24800 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  2.14 	2.12 	1.73 

70. Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by 
auxiliaries 	• 	  2.54 	2.51 	2.10 

71. Pounds per hour charged into producer per B.H.P., allow-
ing for power and also for steam used by producer 	 3.17 	3.13 	2.56 

Efficiency of process of gas production and cleaning, 
charged 	  

63. Efficiency of producer plant allowing for power used 
64. Efficiency of producer plant allowing for power used 

and for steam used in producer 
65. Thermal efficiency of engine, based on B.H.P 
66. Over all efficiency of broducer and engine plant 
67. 
68. 

62. Efficiency of Drocess of gas -production and cleaning, based on coal 



//.00 	/.00 

MAR. 22'09 

/1.00 	100 	3.00 	5.00 	7.00 	9.00 

MAR. 23'09 	 A.M. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 29 

Date—March 18 and 19,1909. 	 Trial Number-35. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	29 67 inches. 

8.15  plis 	29' 50 	" 
end of trial 	29 . 70 	" 

Water ‘ meter reading at 8.30 a.m., March 18 	07,561 imperial gallons. 
" 	7.30  am., 	" 	19 	09,217 	" 

Difference, in 23 hours 	1,656 " 
Brick in producer base 	956 lbs. 
Average level of coal below top plate of producer 	16' 7 inches. 

TIME 
2.45 a.m., 1Vlarch 18 Fire started with 10 lbs. of shavings, 20 lbs. of wood, 140 lbs. of 

coke. 
3.45 " 	" 	" On down-draft with  fan exhausting directly to the atmosphere. 
4.00 " 	" 	" Charged 170 lbs. of coal. 
6.00 " 	" 	" 	“ 	90  “ 	“ 

8.00 " 	" 	" On down-draft with blower. 
8.10 	" 	" 	" Started engine. 
8.10 	" 	" 	" Charged 135 lbs. of coal. 
8.15 	" 	" 	" Trial started. 
1.15 p.m. 	" 	" Gas washer blown out with steam. 

10.45 	" 	" 
	 II 	 C 	 fi 

8.15 a.m., 	" 	19 Trial completed. 

No trouble from dirt or tar in the pipes; valves were not cleaned before trial. 
40 lbs. of tar removed from the wet scrubber. 
10 lbs. of tar removed from the pipes. 
Wet refuse removed from the producer during the trial 	491 lbs. 
A sample of 250 lbs. of this when dried weighed 	166 " 
Wet refuse reznoved from the producer after the trial 	1,265 " 
A sample of 320 lbs. of this when dried weighed 	204 " 



Date-March 18 and 19,1909. Trial Number-35. " 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF COMPOSITION OF 'GAS BY VOLUME. 

Inflarn- Carbon 	Ethy- 	Meth-; 	Hydro- 	Nitro- 

	

Time 	Dimdde 0xYgen 	
Carbon 

lene 	mon- 

	

oxide 	ane 	gen 	gen 	mille 
gas 

percent percent percent percent percent percent percent percent. 

9.05 a.m.. 	.. . 	10.1 	0-5 	0.0 	12-6 	2-8 	9-9 	64.1 	25.3 
10.00 	" 	.... 	8.6 	0.-4 	0.0 	16.2 	1.9 	4.4 	68.5 	. 22.5 
11.03 	" 	.... 	14.0 	0-6 	0-0 	11.3 	1-9 	13.9 	58.3 	27.1 
12.00 p.m... . . 	12.2 	0.4 	0.1 	12.2 	2-4 	11.0 	61.7 	25-7 
1.00 	" 	.... 	14.2 	0-5 	0-0 	11-2 	2-3 	11-3 	60.5 	24.8 
2.00 	" 	.... 	8.9 . 	0.3 	0.2 	12.4 	2-7 	8.4 	67-1 	23-7 
3.00 	" 	.... 	6.6 	0.2 	0.2 	15.1 	2-9 	12-9 	62-1 	31-1 
4.00 	" 	.... 	9.8 	0.4 	0.0 	12.6 	2.0 ' 	7-9 	67.3 	22.5 
5.00 	" 	.... 	12.4 	0.5 	0-1 	12-8 	3.0 	16-0 	55.2 	31.9 
6.45 ," 	..:. 	 8-6 	0-4 	0-0 	12-9 	3.0 	6.8 	68.3 	22.7 
8.15 	" 	.... 	6.5 	0.6 	0.2 	15.3 	4.1 	22-0 	51.3 	41.6 
9.45 	" 	.... 	9-7 	0-5 	0.0 	12-3 	2-7 	12.8 	27-8 	27-8 

11.15 	" 	.... 	8.7 	0-6 	0-2 	14-0 	2.8 	10.8 	62.9 	27.8 
12.30 aan,.... 	8.4 	0.5 	0-0 	16.1 	2.4 	8-2 	64.4 	26.7 
1.30 	" 	.... 	8-1 	' 	0.6 	0-0 	'17.8 	2-3 	2.8 	68-4 	22-9 
3.00 	" 	.... 	10.1 	0.5 ' 	0.0 	14-0 	2-1 	4-5 	68.8 	20.6 
4.30 	" 	.... 	10.9 	0-7 	0-0 	14-0 	3-1 	15.4 	55-9 	32-5 
6.00 	" 	.... 	8-9 	0-5 	0.0 	12-3 	2.0 	7-4 	68-9 	21-7 
7.30 	" 	.... 	9-0 	0-5 	0.2 	16.5 	2-2 	2-5 	69-1 	21-4 
2.05 	" 	.... 	12-5 	0.5 	. 	0-0 	10.9 	1-7 	3-5 	71.0 	16-0 

(Special samtple.) 



Date-March 18 and 19,1909. Trial Number-35. 
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OBSERVATIONS OF GAS METER AND B.H.P. 

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

	

Main 	 Loads on 	Net 	Revo- 

	

gas 	- 	Cubic 	 tight.and 	load 	lutions 

	

Time. 	mieter 	feet 	Remarks. 	slack sides 	on 	counter 

	

readings. 	in 	 of brake. 	brake. 	rèàding 

	 inkTvaL   on sille 

	

cub.ft 	 lbs. 	lbs. 	lbs. 	shaft. 

8.15 aJn... 	2676300 	 	N.B.O. 	275 	96 	179 	40300 
ii 8.45 	" 	.. 	2677960 	1660 	 300 	125 	175 

9.15 	" 	.. 	2679890 	1930 	ii 	 275 	115 	160 	..... - 	. 

9.45 	" 	.. 	2681860 	1970 	ii 	 255 	115 	160 
10.15 	" 	.. 	2683900 	2040 	ii 	 -275 	115 	160 
10.45 	" 	.. 	2685620 	1720 	“ 	275 	115 	160. 	56820 
11.15 	" 	.. 	2687590 	1970 	u 	275 	115 	160 
11.45 	" 	.. 	2689250 	1660 	ii 	 275 	115 	160 
12.15 pdn... 	2691300 	2050 	ii 	 275 	115 	160 
12.45 	" 	.. 	2693060 	1760 	ii 	 275 	115 	160 
1.15 	" 	.. 	2695060 	2000 	ii 	 275 	115 	160 
1.45 	" 	.. 	2691860 	1800 	ci 	 275 	115 	160 	75860 
2.15 	•" 	.. 	2698630 	1770 	ic 	275 	115 	160 
2.45 	" 	.. 	2700520 	1890 	u 	275 	115 	160 
3.15 	" 	.. 	2702410 	1890 	ii 	 275 	115 	160 

ic 3.45 	" 	.. 	2704290 	1880 	 275 	115 	160 
4.15 	" 	.. 	2706310 	2020 	(i 	 275 	115 	160 	92670 
4.45 	" 	.. 	2708010 	1700 	ii 	 275- 	115 	160 
5.15 	" 	.. 	2709680 	1670 	ic 	275 	115 	160 
5.45 	" 	.. 	2711580 	1900 	ii 	 275 	115 	160 
6.15 	" 	.. 	2713400 	1820 	ii 	 275 	115 	160 
6.45 	" 	.. 	2715740 	1740 	ic 	275 	115 	160 
7.15 	" 	.. 	2717020 	1880 	ii 	 275 	115 	160 
7.45 	" 	.. 	2718730 	1910 	ii 	 275 	115 	160 
8.15 	" 	.. 	2720470 	1740 	cc 	275 	115 	160 
8.45 	" 	.. 	2722130 	1660 	ic 	275 	115 	160 
9.15 	" 	.. 	2723450 	1820 	ii 	 275 	115 	160 
9.45 	" 	.. 	2725650 	1730 	ii 	 275 	115 	160 

10.15 	" 	.. 	2737450 	1680 	u 	275 	115 	160 
10.45 	" 	.. 	2739080 	1630 	el 	275 	110 	165 	35260 
11.15 	" 	.. 	2740660 	1680 	ic 	275 	110 	165 

ii 11.45 	" 	 275 	110 	165 
12.15  am... 	2734100 	3440 	ii 	 275 	110 	165 
12.45 	" 	.. 	2735960 	1860 	ic 	275 	110 	165 
1.15 	" 	.. 	2738035 	2075 	, 	275 	110 	165 
1.45 	" 	.. 	2740210 	2175 	ii 	 275 	110 	165 
2.15 	" 	.. 	2741910 	1700 	u 	275 	110 	165 
2.45 	" 	.. 	2743620 	1710 	ic 	275 	105 	170 	60940 
3.15 	" 	.. 	2745485 	1865 	ii 	 275 	105 	170 
3.45 	" 	.. 	2746850 	1365 	ii 	 275 	105 	170 
4.15 	" 	.. 	2748745 	1895 	ii 	 275 	105 	170 
4.45 	" 	.. 	2750250 	1505 	u 	275 	105 	170 
5.15 	" 	.. 	2751130 	1680 	ci 	 275 	105 	170 
5.45 	" 	.. 	2753570 	1640 	ci 	275 	105 	170 
6.15 	" 	.. 	2755510 	1940 	ic 

. 	
275 	105 	170 

ii 6 .:45 	" 	.. 	2757180 	1670 	 275 	105 	170 
7.15 	" 	.. 	2759055 	1875 	cc 	275 	105 	170 
7.45 	" 	.. 	2761050 	1995 	ii 	 275 	105 	170 

ci 8.15 	" 	2762835 	1785 	 275 	105 	170 	94821 

83-14 



Date-Mareh 18 and 19, 1909. - Trial Number-35. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

4 	- 	Water Temp 	
0 	 a 

E eii> 	Deg. Gent. 
 

	

Time 	..o. g.... 	.,... ea;   CD Z.' 4 	p o 	
. 	 o 

.... 	o 	._ 	tn 	- 
E4,.sz  C■J 	- Z , 	 Inlet Outlet z c),,_'' 	. z 

C 	C.)  o 	- 	- 	0  E› 	imIc...) 	 0 -0 	 E-ql,  

8.15 am... Thermometer not ready 	 8.15a.m.. 	lbs. 	lbs. 
8.45 	" 	.. 	57 	* 	5 • 27 	15 • 5 	1735 	105.7 9.25 	" 	. 	25 	25 	 
9.15" 	•. 	59 	-- ' 	5-32 	14.48 	1750 	95.210.10 	" 	. 	50 	75 	' 	 
9.45 	" 	.. 	59 	i'y 	5.23 	13 • 7 	1615 	93.410.50 	" 	. 	50 	125 	10.50 

10.15 	" 	.. 	59 	-h 	5-01 	14.53 	1695 	109-411.40 	" 	. 	50 	175 	 
10.45 	" 	.. 	60,I.i 	4 • 95 	11-79 	1660 	89 	12.35p.m.. 	50 	225 	12.50 
11.15 	" 	.. 	62 	5-05 	1145 1800 	91.2 	1.10 	" 	. 	50 	275 	 
11.45 	" 	.. 	63 	f,, 	5-18 	15-15 	1740 	103.2 	1.45 	" 	. 	50 	325 	1.40 
12.15p.m... 	61 	h., 	4.51 	13.41 	1610 	97.3 2.15 	" 	. 	50 	375 	 
12.45 	" 	.. 	64 	4 	5-15 	13-69 	1615 	109-7 3.20 	" 	. 	50 	425 	3.15 
1.15 	" 	.. 	64 	T31 	6-00 	14-46 1695 	97 • 4 4.10 	" '. 	50 	475 	 
1.45 	" 	.. 	65 	h 	5-47 	15-62 1830 	126-2 5.30 	" 	. 	50 	525 	 
2.15 	" 	: 	66 	* 	5-61 	14-03 1660 	110-9 6.20 	" 	. 	50 	575 	.6.20 
2.45 	" 	.. 	67 	* 	5-70 	1'2 • 0 	1840 	93-0 7.10, " 	. 	50 	625 	6.45 
3.15 	" 	.. 	65-P.7 	5.22 	11-28 	1600 	92-2 7.35 	" 	. 	50 	675 	7.00 
3.45 	" 	:. 	67 	* , 	6-02 	17.27 	1680 	99.8 8.15 	" 	. 	75 	750 	 
4.15 	" 	.. 	68 	* , 	5.87 	19 • 1 	1705 	119 • 5 8.55 	" 	. 	50 	800 	 
4.45 	" 	.. 	68 	a 	5.67 	16 • 6 	1735 	100.8 9.45 	" 	. 	50 	850 	 
5.15 	" 	.. 	69 	5 • 72 	15 • 6 	1700 	89.510.40 	" 	. 	75 	925 . 	 

68 	5 • 40 	16-641730 	102.711.45 	" 	. 	50 	975 	 
6.15 	" 	.. 	68 	5.27 	14.80 1660 	93.611.55 	" 	. 	50 	1025 	 
6.45 	" 	.. 	68 	5.20 	14.25 1730 	124 	12.20a.m.. 	50 	1075 	 
7.15 	"•.. 	68 	4 	5-73 	13 • 20 	1660 	48.2 	1.55 	" 	. 	50 	1125 	 
7.45 	" 	.. 	68 	h 	5.60 	12.50 1600 	105 	3.05 	". . 	50 	1175 	3.00 
8.15 	" 	.. Gab out in Calorimeter. 	- 	4.05 	" 	. 	50 	1225 	4.05 
8.45 	" 	.. 	68 	1 	5 • 62 	10-03 	1600 	111.8 5.05 	cc ' . 	50 	1275 	5.05 
9.15 	" 	.. 	68 	* 	5 • 40 	12 • 40 	1800 	99.7 	6.05 	" 	. 	50 	1325 	' 	6.05 

68 	h 	5-35 	11-09 1780 	95 • 3 6.55 	" 	. 	25 	1350 	7.05 
10.15 	" 	.. Gas  out in  Calorimeter. 	 7.30 	" 	. 	25 	1375 	 
10.45 	" 	.. 	69 h., 	7.30 	13-75 	1800 	110.3 
11.15 	" 	.. 	69 	h, 	5 • 73 	13-50 1620 	119.7 
11.45 	" 	.. 	69 	* 	5 • 60 	12-20 	1600 	125.3 - 
12.15a.m... 	68 	* 	5.47 	10-56 1760 	106.4 
12.45 	" 	.. 	68 	h 	5-66 	13-27 1750 	90.5 
1.15 	" 	.. 	67 	h. 	5-53 	12.13 	1850 	82 • 9 
1.45 	" 	.. Gas  out in  Calorimeter. 
2.15 	" 	.. 	68 	5-96 	11 • 65 	1770 	119.7 
2.45 	" 	.. 	69 	* 	5-70 	10.50 1600 	91-3 
3.15 	" 	.. 	69 h., 	5.84 	13.04 	1975 	135.0 
3.45 	" 	.. 	69 	Â 	5 • 75 	10-21 	1865 	99-0 
4.15 	" 	.. 	69 	-;'5.. 	5.64 	13-33 	1615 	118-1 
4.45 	" 	.. 	69 	h. 	5.70 	12.97 1600 	110-5 
5.15 	" 	.. 	70 	-h 	5 • 83 	12.41 	1900 	118-8 
5.45 	" 	.. 	70 	h 	5 • 79 	10.76 1815 	85-7 
6.15 	" 	.. 	70 	fte 	5.60 	12-55 1770 	117-0 
6.45 	" 	.. Gas  out in  Calorimeter. 	 - 
7.15 	" 	.. 	70 	ili. 	5-85 	13-16 	1720 	85.4 
7.45 	" 	.. 	70 	.h 	5-87 	14-81 	1780 	108.1 



Date-Mardi 18 and 19,1909. Trial Numb er-35. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of 1Vater. 	PRESSURE... 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in. 

	

Time. 	
0 

0 5 
Q 
'.› 	' 	• 	0.)›. 	• 	 ' 	Ce 	8 	. 

	

d e-'- 	-... 	- 	.ci 	• 	 zt 	• 	.-c, 

	

-d - 	-, 	0 	. gb td) 	- 	t, 	.7... 	-tà 	. . 	-ri - 	-2 	76-e 

	

C' 4' 	cnn 	 .--. 	 '-' 	e -. 	P t>- 	e 

	

e.,"ô 	c.̀.D' 	p--,  - 	o 	41 	o 	)1E1 	cD,-, 	5 	. 	o  

	

8.15 a.m. 	660 	60 	51 	112 	3-2 	5-1 	5.3 	6.2  	0.4 	 

	

8.45 	" 	700 	61 	62 	137 	3.3 	6.0 	6.2 	8.0 	3-0 	0.6 	62 	59 

	

9.15" 	780 	64 	66 	139 	3-6 	7.6 	7.8 	9.6 	3.7 	1.0 	64 	62 

	

9.45 	" 	800 	66 	64 	137 	3-6 	7 • 4 	7-6 	9-3 	3 • 7 	1.2 	58 	55 

	

10.15" 	760 	66 	64 	138 	3.1 	5.3 	5.5 	6.8 	3.0 	0-8 	70 	67 

	

10.45 	" 	780 	66 	65 	136 	3-7 	8.0 	8.2 	10.5 	3.8 	1-7 	68 	67 

	

11.15 	" 	760 	68 	67 	133 	3 • 4 	7-2 	7-4 	8-2 	3-2 	0.7 	44 	41 

	

11.45 	" 	760 	68 	67 	134 	3-6 	7.0 	7.2 	10.6 	4.5 	1-9 	43 	40 

	

12.15p.m 	790 	68 	64 	135 	3-5 	6.2 	6-4 	8-6 	3.2 	0-8 	52 	49 

	

12.45 	840 	69 	68 	143 	3.5 	7.0 	7.2 	10.6 	4.4 	1-6 	62 	55 

	

1.15" 	780 	71 	68 	133 	3-8 	8.0 	8.2 	10-7 	4-0 	1.5 	68 	65 

	

1.45 	" 	750 	74 	70 	133 	3-1 	6.7 	6.9 	7.2 	3.2 	1.0 	64 	61 

	

2.15" 	760 	75 	70 	142 	3.5 	6-7 	6.9 	9.0 	3.8 	1.2 	67 	64 

	

2.45 	" 	750 	73 	71 	134 	3-6 	7-0 	7-2 	10.0 	4.0 	1.0 	69 	65 

	

3.15 	" 	710 	70 	66 	147 	3-4 	6-0 	6.2 	8.7 	3-2 	0.8 	62 	58 

	

3.45 	" 	720 	70 	69 	147 	3-4 	5-7 	5 • 9 	8.3 	3.2 	0.7 	52 	48 

	

4.15 	" 	860 	72 	71 	147 	3-5 	7-0 	7.2 	10.4 	4.0 	1.0 	58 	53 

	

4.45 	" 	. 	820 	72 	72 	148 	3.5 	7.0 	7.2 	10.0 	3.7 	0.6 	55 	50 

	

5.15 	" 	. 	770 	73 	72 	148 	3.4 	6.4 	6-6 	10-0 	3-2 	0-5 	50 	45 

	

5.45" 	. 	800 	72 	70 	148 	3-4 	6.4 	6-6 	9.6 	3.6 	0.7 	52 	47 

	

6.15 	" 	. 	790 	72 	70 	150 	3.3 	6-6 	6.8 	9.8 	3.5 	0.6 	35 	32 

	

6.45 	" 	. 	740 	72 	71 	146 	3.5 	6.0 	6.2 	9-8 	4-8 	0.7 	80 	74 

	

7.15" 	. 	740 	72 	70 	145 	3.0 	6.0 	6.2 	8.7 	3.5 	0.7 	63 	60 

	

7.45 	" 	. 	740 	72 	70 	142 	3.4 	7.1 	7.3 	11.0 	4-1 	1.0 	55 	52 

	

8.15 	" 	. 	740 	72 	69 	143 	3.4 	6.9 	7.2 	11.0 	4.0 	1.0 	53 	50 

	

8.45 	" 	. 	720 	72 	70 	148 	3.0 	5-3 	5-5 	8-0 	3.2 	0-6 	68 	65 

	

9.15" 	. 	750 	73 	70 	149 	3.1 	6.0 	6.2 	9.5 	4.0 	1.0 	67 	64 

	

9.45 	" 	. 	730 	72 	69 	133 	3.2 	6.5 	6.7 	9.2 	3.0 	0.8 	60 	54 

	

10.15 	" 	. 	740 	72 	68 	135 	3-2 	6.6 	.6.8 	10.0 	2.8 	0.6 	60 	55 

	

10.45" 	. 	680 	73 	72 	136 	3-1 	5-0 	5.2 	8.6 	3-1 	1.0 	70 	67 

	

11.15" 	. 	730 	78 	70 	132 	3.2 	6.4 	6-6 	9-0 	3.8 	2.0 	70 	67 

	

11.45 	" . 	700 	78 	70 	134 	3.0 	6.3 	6.5 	6.7 	3-2 	1.5 	72 	68 

	

12.15  am. 	720 	76 	70 	136 	3.3 	6.5 	6.7 	10.5 	4-4 	2.3 	60 	57 

	

12.45 	" 	. 	710 	72 	70 	133 	3-3 	6.5 	6.7 	10-2 	4-1 	0-7 	61 	58 

	

1.15 	" 	. 	740 	70 	69 	134 	3-7 	8.0 	8.2 	11-7 	4.5 	0-8 	58 	54 

	

1.45" 	. 	760 	71 	70 	133 	3 • 9 	8.1 	8-3 	11.7 	4.3 	0.5 	61 	57 

	

2.15" 	. 	700 	72 	72 	139 	3-2 	5-5 	5 • 7 	8.0 	3-6 	0.3 	66 	63 

	

2.45" 	. 	730 	72 	71 	130 	3.3 	6.1 	6.3 	9.3 	3-8 	1.7 	75 	71 

	

3.15" 	. 	780 	72 	70 	' 128 	3.1 	5-0 	5-2 	7-4 	3-5 	1-5 	71 	64 

	

3.45 	" 	. 	760 	72 	72 	142 	3-3 	6.3 	6-5 	8.7 	3-6 	1.3 	63 	59 

	

4.15 	" 	. 	760 	72 	72 	135 	3-2 	5.7 	5.9 	8.0 	3-5 	1.2 	63 	58 

	

4.45" 	. 	730 	72 	72 	135 	3.1 	5-1 	5.3 	7-2 	3.2 	1.1 	70 	66 

	

5.15" 	. 	700 	73 	73 	136 	3.0 	4-7 	4.9 	5.2 	3.0 	1.5 	71 	66 

	

5.45 	" 	. 	730 	71 	72 	135 	3.4 	6.2 	6.5 	8.9 	3-9 	2.4 	60 	55 

	

6.15 	" 	. 	790 	72 	72 	137 	3.5 	6-8 	7-0 	9-4 	3.8 	1.1 	50 	43 

	

6.45 " 	. 	730 	72 	72 	140 	3.1 	5.7 	5-9 	8.1 	3.4 	2.2 	52 	48 

	

7.15 	" 	. 	750 	72 	72 	139 	3-6 	7.5 	7.7 	10-9 	4 • 0 	1.4 	60 	55 

	

7.45 	" 	. 	720 	72 	73 	140 	3.1 	5-2 	5.4 	7.2 	2.7 	1-2 	70 	68 

	

8.15 	" 	. 	760 	72 	72 	139 	3-6 	7 • 5 	7.7 	11.0 	4.2 	1.5 	71 	66 
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PRODUCER TRIAL No. 35. 
Date-March 18-19,1909. Producer No. 4, at McGill University. 
Time of lighting up-2.45 a.m. Trial commenced 8.15 a.m., March 18; ended 

8.15 a.m., March 19. 
Duration of trial-24 hours. Kind of fuel-No. 29 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, Killam. 
Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. 
FUEL. 

1. Total coal charged during trial 	- lbs. 	1375 
2. Moisture in coaras charged 	  per cent. 	14 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	13330 
4. " • " 	of dry coal per lb 	  B.T.U. 13480 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

67.8; volatile matter, 25.1; ash, 6.0; moisture, 1.1 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon

'  62.6; volatile matter, 3  	al .5 	 Tot per cent. 	664 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	43•3 

GAS. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 86535 
9. Average temperature of gas leaving producer 	°F. 	710 

10. - " 	tt 	 CI 	at meter 	°F. 	71 
11. Average temperature of air in producer house 	°F. 	_ 69 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 104.1 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(gas dry at 60° and 14-7 lbs. per sq. in.)    B.T.U. 110.2 
13. Average lower calorific value of ga,s per cub. ft. by calorimeter (gas 

	

dry at 60° and 14.7 lbs. per sq. in.)     B.T.U. 102.3 
14. Average barometric pressure 	  lbs. sq in. 14.56 
15.

it 	suction at producer 	 ins, of water 	1-1 
16. " suction at exhauster  	ins, of water 	9.1 
17. - " pressure of gas at meter    .ins. of water 	4.88 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2184 
19. " water used in scrubber and gas washer 	lbs. 33030 
20. " tar extracted in scrubber and gas washer 	lbs. 	50 
21. Average power required to drive exha.uster 	H.P. 	2 - 5 'ct 	‘‘ 22. ‘i 	gas washer 	H.P. 	1. 5 

ENGINE. 
23. Total revolutions during trial (from counter) 	309042 
24. Average explosions per minute 	102.9 
25. Average effective load on brake 	lbs. 163.9 
26. Effective radius of brake wheel 	 ft. 3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 63.55 

• 28. 	 Notes. 
Fire poked at: 10.50 am.; 12.50, 1.40, 3.15, 6.20, 6.45, 7.00 p.m.; 3.00, 4.05,5.05, 6.05, 7.05  am.  
Refuse removed at: 10.50,11.45 a.m.; 1.40, 3.15, 4.05, 8.15, 10.40 p.m.; 12.15, 12.50, 5.00 a.m. 
Behaviour of coal: Fairly good. 
Average time between poking: 2 hours. 
Clinker: No trouble. 
Tar: Very little produced. 
State of engine valves at end of trial: did not need cleaning. 
Valves last cleaned: March 9, 1909. 

29. 	ANALYSIS OF Da r Co. 	30. ANALYSIS OF GAs BY VOLUME. 
Hydrogen 	4.5% 	Carbon dioxide 	9-8% 
Carbon 	  76.1% 	Oxygen 	0 •5% 
Nitrogen 	1.3% 	Carbon monoxide 	 13-7% 
Oxygen 	7.3% 	Hydrogen 	9.9% 
Sulphau. 	0.6% 	Methane 	2-6% 
Total carbon contained 	 Ethylene 	0-1% 

	

by dry coal charged 1035.0 lbs._ 	Nitrogen 	63.4% 
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REMARKS. 

This coal seems to work well in the producer, as far as clinker is concerned, and will 
supply sufficient gas without much attention. The quality of the gas is poor. No trouble 
experienced during the run from dirt or tar in the pipes. 

SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

31. Dry coal charged during trial 	lbs. 	1360 
32. Combustible charged during trial 	lbs. 	1277 
33. Average B.H.P. of engine during trial 	H.P. 25.67 
34. " indicated H.P. of engine during trial 	H.P. 37.44 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 25 •67 
37. " 	" corresponding to total gas produced 	H.P. 25-67 

cr ic 38. " 	 Ci 	 Cf 	
" and available 

for outside use, allowing for power used  	H.P. 21.67 

_ 	HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 57.3 
40. Dry coal charged per hour 	 lbs. 56.7 
41. Combustible charged per hour 	lbs. 53.2 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 14-3 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	14.2 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	13.3 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	8-92 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 11.36 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3605 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3408 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3605 
50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken  - 	  cub. ft. 	3408 
51. Calorific value of coal charged per hour 	  B.T.U. 764000 
52.

CC 	if 	gas produced per hour (lower value)  ' 	 B.T.U. 348900 
53. Steam used in producer per hour 	lbs. 91.0 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	59.5 
55. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 	60-2 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	64.1 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.).used per I.H.P. per hr 	 cub. ft. 	91.1 
58. ‘i 	CC " 	fC 	 CC 	

' 	B.H.P. "   cub. ft. 132.7 
59. Steam used in producer per lb. coal charged 	lbs. 	1.59 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 24". 0 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 382.0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 45.7 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 38.6 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and' for steam used in producer 	 per cent. 32-2 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 18-7 
66. Over all efficiency of producer and engine plant 	 per cent. 	8.56 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 13590 
68. " 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 29726 

Coal as Dry Com-
charged,  coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  2.23 	2-21 	2.07 

70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 	 . 
auxiliaries 	  2.64 	2.61 	2.45 

71 Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 3.17 	3.13 	2.94 



Date-April 5 and 6,1909. 

Note: R. and B. apparatus used. 

Trial Number-40. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 26 

Date-April 5 and 6,1909. 	 Trial Number-40. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  29' 83 inches. 

S p.m., April 5 	  29 70 " 
end of trial 	  29' 64 " 

Total water used 	34,070 lbs. 
Brick in producer base 	990 " 
Average level of coal below the top plate of the producer 	16' 2 inches. 

TIME. 
'.4.00  a.m., April 5 Fire started with 40 lbs. of wood, and 135 lbs. of coke. 
5.00 " 	"  On  down-draft with fan exhausting directly to atmosphere. 
5.30 	" 	" "• Charged 120 lbs.of coal. 
6.30 " 	" " 	" 	60 " 	" 
7.00 	" 	" " 	“ 	60  CC 	CC  

-7.30 " 	" " 	" 	60 " 	" 
8.00 	CC 	CC 	CC 	CC 	60 	CC 	CC

“  8.30 	CC 	CC 	CC 	CC 	" 	" 
8.30 " 	" " On  down-draft with exhauster. 
8.40 	" " Started engine. 
8.45 " 	" " Trial commenced. 
8.45 " 	" 6 Trial completed. 

Tar removed from wet scrubber 	24 lbs . 
Wet refuse removed during the trial 	125 " 
When dried this refuse weighed 	81 " 
Wet refuse removed at the end of the trial 	1,065 " 
A sample of 222 lbs. of this when dried 	124 " 

The valves were  not cleaned after the trial. 

OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

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

nioxl 	ane 	g e n 	g e n  

	

Time 	Diwdde °xYgen 	lene 	. 

per cent. per Cent. per cent. per cent. per cent per cent. per cent, per cent. 

9.05 a.m..... 	10-7 	0.5 	0.3 	8.5 	3.3 	11.1 	65-6 	23-2 
10.00 	" 	.... 	12.9 	0.7 	0 • 1 	11 • 5 	2.0 	11.0 	61 • 8 	24.6 
11.00 	" 	.... 	11 • 7 	0 • 6 	0.0 	12 • 5 	2.0 	11•9 	61.3 	26.4 
12.00 p.m..... 	12.4 	0.4 	0.0 	12-4 	2.4 	8.9 	63.5 	23.7 
1.00 	" 	.... 	12.6 	0.5 	0.0 	12.3 	1.6 	10.8 	62 • 2 	24.7 
2.00 	" 	.... 	14.6 	0.5 	0.0 	11 • 2 	2 • 1' 	9.4 	62 • 2 	22.7 
3.00 	" 	.... 	124 	0'.5 	-0•0 	10 • 4 	2.5 	14 • 4 	60.1 	27.3 
4.00 	" 	.... 	13.1 	0.4 	0.0 	11.4 	2.0 	13 • 3 	59.3 	26.7 
5.00 	" 	.... 	11.9 	0-4 	0 • 1 	12.5 	2 • 3 	14 • 2 	58.6 	29.1 
7.00 	" 	.... 	13.9 	0.7 	0.0 	11 • 6 	2.1 	11.0 	60.7 	24.7 
8.30 	" 	.... 	12-6 	0.6 	0.0 	11-7 	2-0 	13.2 	59.9 	26.9 

10.00 	" 	.... 	13.0 	0.4 	0.0 	12-7 	2.4 	14 • 5 	57.0 	29.6 
11.30 	" 	.... 	13.1 	0.5 	0 • 2 	11.5 	2 • 1 	11.8 	60.8' 	25.6 
1.00 a.m..... 	13.2 	0 • 5 	0 • 0 	12.0 	1 • 9 	10-4 	62.0 	24.3 
2.30 	" 	.... 	13.6 	0.5 	0-0 	11 • 3 	1.9 	104 	62.3 	23 • 6 
4.00 	" 	.... 	13.9 	0.6 	0.1 	12-0 	2 • 0 	16 • 2 	55.2 	30-3 
5.30 	" 	.... 	13 • 4 	0.5 	0 • 0 	11.4 	2.4 	12 • 9 	59.4 	26.7 
7.00 	" 	••.. 	12.8 	0.7 	0.0 	11.3 	2.4 	10.9 	61.9 	24-6 



Date-April 5 and 6,1909. Trial Number-40. 
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OBSERVATIONS OF GAS METER AND B. H. P. 

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

readings. 	in 	 of brake. 	brake. 	reading 

	  interva  	on siele l 
cub.ft. 	 Ubs. 	1 	lbs. 	11„ , 	shaft. 

8.45 am.... 	3090400  	N.B.O.275 	115 	160 	51440 
9.15 	" 	.. 	3091860 	1460 	re 	275 	115 	160 
9.45 	" 	.. 	3093930 	2070 	cc 	275 	115 	160 

10.15 	" 	.. 	3096080 	2150 	et 	275 	115 	160 
10.45 	" 	.. 	3098080 	2000 	te 	275 	115 	160 
11.15 	" 	.. 	3100190 	2110 	te 	275 	115 	160 
11.45 	" 	.. 	3 1'02030 	1840 	ec 	275 	115 	160 
12.15 pJn... 	3104210 	2180 	ec 	275 	115 	160 
12.45 	" 	.. 	3106150 	1940 	ee 	275 	115 	160 
1.15 	" 	.. 	3108080 	1930 	ec 	275 	115 	160 
1.45 	" 	.. 	3109980 	1900 	ec 	275 	115 	160 
2.15 	" 	.. 	3111840 	1860 	te 	275 	115 	160 
2.45 	" 	.. 	3113780 	1940 	ee 	275 	115 	160 
3.15 	" 	.. 	3115630 	1850 	ce 	275 	115 	160 
3.45 	" 	.. 	3117540 	1910 	ec 	275 	115 	160 
4.15 	" 	.. 	3119380 	1840 	ec 	275 	115 	160 
4.45 	" 	.. 	3121440 	2060 	ee 	275 	115 	160 	04610 
5.15 	" -.. 	3123280 	1840 	ee 	275 	115 	160 
5.45 	" 	.. 	3125190 	1910 	re 	275 	115 	160 
6.15 	" 	.. 	3126970 	1780 	ee 	275 	115 	160 
6.45 	" 	.. 	3128860 	1890 	ct 	275 	115 	160 
7.15 	" 	.. 	3130820 	1960 	tt 	275 	115 	' 160 
7.45 	" 	.. 	3132580 	1760 	ce 	275 	115 	160 	24631 
8.15 	" 	.. 	3134593 	2013 	f e 	 275 	115 	160 
8.45 	" 	.. 	3136525 	1932 	ee 	275 	115 	160 
9.15 	" 	.. 	3138652 	2127 	et 	275 	115 	160 
9.45 	" 	.. 	3140877 	2225 	et 	275 	115 	160 

10.15 	" 	.. 	3142790 	1913 	ce 	275 	115 	160 
10.45 	" 	.. 	3144662 	1872 	u 	275 	115 	160 
11.15 	" 	.. 	3146580 	1918 	te 	275 	115 	160 
11.45 	" 	.. 	3148400 	1820 	i e 	 275 	115 	160 
12.15 aln.... 	3150425 	2025 	et 	275 	115 	160 
12.45 	" 	.. 	3152280 	1855 	ec 	275 	115 	160 	56277 
1.15 	" 	.. 	3154190 	1910 	ee 	275 	115 	160 
1.45 	" 	.. 	3156180 	1990 	ee 	275 	115 	160 
2.15 	" 	.. 	3158220 	2040 	ce 	275 	115 	160 
2.45 	" 	.. 	3160350 	2130 	ee 	275 	115 	160 
3.15 	" 	.. 	3162250 	1900 	er 	275 	115 	160 
3.45 	" 	.. 	3164350 	2100 	et 	275 	115 	160 
4.15 	" 	.. 	3165900 	1550 	et 	275 	115 	160 
4.45 	" 	.. 	3168000 	2100 	ee 	275 	115 	160 
5.15 	" 	.. 	3169990 	1990 	te 	275 	115 	160 
5.45 	" 	.. 	3171860 	1870 	et 	275 	115 	160 
6.15 	" 	.. 	3174000 	2140 	ec 	275 	115 :, 	160 
6.45 	" 	.. 	3175850 	1850 	ee 	,275 	115.' 	160' 
7.15 	" 	.. 	3179930 	2080 	ce 	275 	115" 	' 	160 
7.45 	" 	.. 	3179770 	1840 	ec 	275 	115 	160 
8.15 	" 	.. 	3181750 	1980 	ec 	275 	115 	160 
8 45 	" 	.. 	3183500 	1750 	cc 	275 	115 	160 	10810 



Date-April 5 and 6,1909. 

Note: Boys Calorimeter used. 

Trial Number-40. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED • 

...... 
4 	4a.; 	Water Temp. 	:•• c, 	 7:j c.) 	 • 	‹) E 	41.) 	Deg. Cent. 	crt 	ei..f.,, 	 •„:, 	0 	..... 	. 

	

. 

 

Time 	E,°) -- 	.c, c.i 	.  	Time 	co 

te 	21  CD 	 .0 	E-i 4 	
•-■ X-. 	cd 

e 	,,., 	Imet Outlet 	0 r.c.„1 	.  
C5 - 	CD

, 
 o 	 0 	.15- 	PC) 	 00 	E E-1111  

. 	 lbs. 	lbs. 
8.45a.m.. 	52 	6.49 	18.06 1650 	100.8 8.45a.m  	' 	8.50a.m. 
9.15 ." 	.. 	54 	4.70 	14-95 	1700 	92 	9.00a.m. 	50 	50 	 
9.45 	" 	.. 	56 	4.38 	15.23 1730 	99 	9.45 	" 	50 	100 10.55a.m 

10.15 	" 	.. 	57 	- 	4.60 	15.11 	1600 	100 	11.00 	" 	50 	150 	 
10.45 	" 	.. 	58 	§ 	4-64 	14-14 1610 	90-812.15p.m. 	50 	900 	- 
11.15 	" 	.. 	59 	4.59 	15.23 1640 	103-7 	1.30 	" 	50 	250 	 
11.45 	" 	.. 	60 	* 	4.58 	14.79 1650 	100.1 3.00 	" 	50 	300 	2.55p.m 	 
12.15p.m. . 	62 	-* 	4-59 	15.17 	1660 	104.4 4.25 	" 	50 	350 	 
12.45 	" 	.. 	63 	* 	4-97 	15-03 1690 	101 	5.40 	" 	50 	400 	5.35 	" 
1.15 	" 	.. 	64 	* 	5.01 	15.73 	1700 	108-4 7.00 	" 	50 	450. 	7.00 	" 
145 	" 	.. 	65 	* 	5.33 	13.77 1755 	88 	8.15 	" 	50 	500. 	 
2.15 	" 	.. 	65 	* 	5-66 	16-15 	1660 	103.5 9.27 	" 	50 	550 	9.25 	" 
2.45 	" 	.. 	67 	* 	5.43 	15.55 1655 	99.510.50 	" 	50 	600 	 
3.15 	" 	.. 	67 	e- 	5-59 	16-36 	1655 	106 	12.00 	" 	50 	650 	 
3.45 	" 	.. 	68 	5.89 	16.29 1665 	103 	1.15  am. 	50 	700 	 
4.15 	" 	.. 	68 	2 	5.81 	15.20 1680 	93.8 2.30 	" 	50 	750 	 
4.45 	" 	.. 	69 	-1- 	5.73 	17.06 1730 	103.3 3.45 	" 	50 , 	800 	3.10a.m 	 
5.15 	" 	.. 	68 	ï 	5.55 	16-26 1755 	99.3 5.00 	" 	50 	850 	 
5.45 	" 	.. 	67 	-fl 	5-57 	17.41 	1770 	110.7 	6.15 	" 	50 	900 	 
6.15 	" 	.. 	67 	5-70 	16-47 	1795 	102-1 7.45 	" 	50 	950 	7.45. " 
6.45 	" 	.. 	67 	. 	* 	5-36 	15-43 	1640 	98-3 
7.15 	" 	.. 	67 	§ 	5-63 	16-56 	1650 	107.2 
7.45 	" 	.. 	66 	* 	5-68 	15-52 1690 	98-7 
8.15 	" 	.. 	66 	* 	5-65 	15-17 	1760 	99.5 
8.45 	" 	.. 	65 	2. 	5.55 	14-25 	1770 	99-0 
9.15 	" 	.. 	64 	* 	5-25 	13.27 	1920 	91-5 
9.45 	" 	.. 	64 	* 	5.30 	14-20 1745 	105-4 

10.15 	" 	.. 	65 	* 	5-43 	14.29 	1715 	103.2 
10.45 	" 	.. 	65 	T,%- 	5-47 	13-82 	1750 	99.2 >  
11.15 	" 	.. 	65 	i77., 	5-42 	14.36 	1730 	105.1 
11.45 	" 	.. 	65 	i•, 	5-45 	13.30 	1740 	92.8 
12.15a.m. . 	65 	* 	5-53 	14.43 1780 	107.8 
12.45 	" 	.: 	66 	iç,-,- 	5.60 	14-27 	1880 	111.0 
1.15 	" 	.. 	67 	5-70 	13.85 	1615 	104-3 
1.45 	CC '. .. 	67 	5-50 	15.06 	1720 	97-1' 
2.15 	" 	.. 	67 	5.55 	15.45 1640 	96-5 
2.45 	" 	.. 	67 	5-76 	15-60 	1630 	95.4 
3.15 	" 	.. 	67 	5-79 	14.45 	1730 	89-0 
3.45 	" 	.. 	67 	, 	5.86 	17-56 	1675 	116.5 
4.15 	" 	.. 	67 	5-83 	15-44 1680 	96 • 0 
4.45 	" 	.. 	67 	5.83 	15.06 1685 	92.5 
5.15 	" 	.. 	67 	* 	5.79 	14.71 	1710 	91.6 
5.45 	" 	.. 	67' 	5.80 	15.35 	1740 	98.8 
6.15 	" 	.. 	67 	5.70 	15.46 	1750 	101-5.. 
6.45 	" 	.. 	67 	* 	. 	5.74 	14.751775 	95-1 
7.15 	" 	.. 	67 	ii,1 	5-75 	15-35 	1610 	105-0 
7.45 	" 	.. 	67 	-1'7, 	5.86 	14.46 1610 	94.0 
8.15 	" 	.. 	68 11.7 	5.92 	15-37 1690 	108-4 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	SUCTION. 	 Smut 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in- 

	

Time. 	 ô  
o o 	 o 

	

'-' -4.= 	-1-. •• 	• 	° 	+e 	 > 

	

4 a.) 	ci al 	5 	.5 	o 	„; 	.,.; 	,.-- ...; 	,.d  o 	...; 	o 

	

c, -,.› 	o -■-= 	o 	555.0 	'.:e 	o 	-7= 	o 	o o 	c._, '.7.i 	o 	.,. 

	

e,cf) 	de 	r.f..E1 
	

•Ê, 	• 	4 	 ,-' 	.'1,5i 	e(!) 	',Zi 	(Ê)  
8.45 a.m.. 	460 	53 	53 	60 	3.0 	5.2 	5.7 	10.4 	2-8 	0.7 	71 	68 
9.15 	" 	. 	590 	55 	58 	145 	3.8 	7-0 	7.2 	8.6 	3-6 	0-7 	70 	67 
9.45 " 	. 	690 	58 	62 	135 	4.0 	7.8 	8.0 	10.0 	4-3 	1.1 	56 	48 

10.15" 	. 	700 	60 	64 	136 	3.9 	7-0 	7.2 	8.2 	3 • 5 	0-4 	34 	27 
10.45" 	. 	730 	62 	65 	136 	4.2 	8.1 	8.3 	9 • 5 	3.9 	0.6 	31 	23 
11.15 	" 	. 	730 	62 	63 	133 	3.9 	6.8 	7.0 	7.5 	3.3 	0.7 	27 	20 
11.45 	" 	. 	720 	64 	67 	133 	4.1 	7.8 	8.0 	9-2 	4.0 	1-0 	28 	21 
12.15p.m. 	740 	64 	68 	132 	4.2 	7.7 	7.9 	9.3 	4.0 	1-3 	28 	21 
12.45 	" 	. 	700 	66 	69 	133 	3.8 	6.2 	6.4 	6-8 	3.0 	0.9 	15 	06 
1.15 	" 	. 	750 	66 	70 	133 	4.0 	7 • 5 	7.7 	8.7 	3.6 	1-0 	16 	07 
1.45 	" 	. 	810 	68 	70 	131 	3.6 	5.8 	6-0 	7-1 	4-0 	1-4 	72 	67 
2.15 	"' . 	760 	70 	71 	133 	4.2 	8.4 	8.6 	10.0 	3 • 5 	1.1 	71 	67 
2.45 	" 	. 	740 	73 	72 	140 	3.6 	5.8 	6-0 	6.5 	3-4 	1-0 	63 	56 
3.15 	" 	. 	780 	74 	72 	140 	3.9 	6.7 	6.9 	7.5 	3.5 	1-0 	68 	62 
3.45" 	. 	780 	74 	72 	142 	4.0 	6-9 	7-1 	7-3 	3-5 	1.0 	65 	59 
4.15 	" 	. 	770 	74 	72 	140 	3.7 	6.1 	6.3 	6.6 	3.4 	1.0 	70 	64 
4.45 	" 	. 	790 	72 	72 	142 	4.0 	7.5 	7-7 	8.4 	3-5 	1.0 	69 	64 
5.15 	" 	. 	750 	71 	72 	148 	3.8 	6.0 	6-2 	6.5 	3.3 	0.9 	69 	64 
5.45 	" 	. 	770 	70 	69 	146 	3-6 	6-0 	6-2 	6.9 	3-3 	1.0 	77 	65 
6.15 	" 	. 	770 	70 	69 	147 	3.7 	6.3 	6-5 	7.0 	3-3 	1.0 	68 	62 
6.45" 	. 	780 	70 	68 	148 	3.8 	6.9 	7-1 	8-0 	3-7 	1.1 	68 	62 
7.15" 	. 	810 	70 	68 	157 	3.8 	6.2 	6-4 	7.4 	3-8 	1.1 	69 	60 
7.45" 	. 	770 	70 	67 	145 	3.6 	6.1 	6-3 	7.0 	3-4 	1.0 	71 	63 
8.15" 	. 	780 	70 	67 	145 	4.0 	7.2 	7.4 	8.2. 	4.0 	1.1 	71 	65 
8.45 	" 	. 	780 	70 	67 	145 	3.8 	6-7 	6-9 	7.8 	3-6 	1-0 	70 	64 
9.15" 	. 	780 	68 	66 	140 	4.1 	8.0 	8.2 	9.7 	4.2 	1.3 	70 	64 
9.45 	" 	. 	830 	69 	66 	134 	4.1 	8.0 	8-2 	9-9 	4-3 	1.3 	72 	63 

10.15 	" 	. 	760 	70 	67 	137 	3.5 	6-0 	6.2 	6-5 	3.3 	0.9 	70 	64 
10.45 	" 	. 	790 	70 	69 	131 	4-0 	7-9 	8.1 	9-5 	4.1 	1.3 	67 	61 
11.15 	" 	. 	760 	70 	69 	- 134 	3-8 	6-2 	6.4 	7-0 	3.5 	1.0 	69 	63 
11.45 	" 	. 	780 	70 	69 	130 	4.0 	7.9 	8.1 	9-6 	4.1 	1.2 	62 	57 
12.15 a.m. 	760 	71 	69 	131 	3-6 	6-0 	6.2 	6.4 	3.3 	0.9 	62 	57 
12.45 	" 	. 	770 	71 	69 	132 	3.9 	7.0 	7.2 	7-6 	3.5 	1-0 	67 	62 
1.15" 	. 	760 	72 	70 	136 	3-8 	6-9 	7.1 	7-2 	3.6 	1.1 	72 	66 
1.45" 	. 	800 	72 	69 	138 	4.0 	7.5. 	7.7 	8.9 	4.0 	1-3 	64 	57 
2.15 	" 	. 	800 	72 	70 	136 	4-0 	7-3 	7.5 	8-9 	4.0 	1-4 	69 	62 
2.45" 	. 	800 	72 	70 	138 	3.8 	6.9 	7.1 	8.3 	4-0 	1-2 	70 	64 
3.15 	" 	. 	780 	72 	69 	137 	3-8 	7.0 	7.2 	8-4 	4.0 	1-3 	64 	58 
3.45 	" 	. 	780 	72 	70 	135 	3-6 	6-0 	6.2 	7.0 	3.9 	1.2 	63 	55 
4.15 . " 	. 	770 	72 	69 	135 	3-5 	5-9 	6.1 	7-4 	3.9 	1-3 	60 	52 
4.45 	" 	. 	840 	72 	69 	143 	4.3 	8.7 	8.9 	10.7 	4.4 	1-5 	68 	60 
5.15" 	. 	810 	72 	70 	143 	3-7 	6-5 	6.7 	7.5 	3-6 	3-6 	66 	58 
5.45" 	. 	810 	72 	70 	152 	3.9 	7-3 	7.5 	9.1 	4.0 	1.1 	67 	60 
6.15 	" 	. 	820 	72 	69 	146 	4-0 	7.3 	7.5 	9-0 	4.0 	1-2 	63 	56 
6.45 	" 	. 	810 	72 	68 	148 	3-7 	6-5 	6.7 	7.8 	3.7 	1-2 	71 	64 
7.15" 	. 	810 	72 	70 	148 	3-8 	6.6 	6.8 	7-6 	3.7 	1.2 	67 	61 
7.45 	" 	. 	800 	72 	70 	146 	4-0 	7.5 	7.7 	9.2 	4.0 - 1.3 	66 	60 
8.15 	" 	. 	800 	72 	72 	149 	3-7 	6.2 	6-4 	7-4 	3-8 	1-3 	67 	61 
8.45 	" 	. 	780 	72 	71 	150 	3.6 	6.3 	6-5 	7.6 	4.0 	1.4 	68 	62 
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PRODUCER TRIAL No. 40. 	 - 
Date-April 5-6,1909. Producer No. 4, at McGill University. 
Time of lighting up-4.00 a.m. Trial commenced 8.45 a.m. April 5; ended 8.45 a.m. 

April 6. 
Duration of trial-24 hours. Kind of fuel-No. 26 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron

' 
 Killam. 

Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. 
FUEL.

_ 

1. Total coal charged during trial 	 - 	 - lbs. 
2. Moisture in coal as charged 	 per cent. 
3. Calorific value of coal as charged, per lb 	  B.T.U: 
4. " 	" 	of dry coal per lb 	  B.T.U. 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

62.7; volatile matter, 25-6; ash, 10.9; moisture, 0.8 	per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon

'  33.4; volatile matter, 6.1 	Total per cent. 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	43.8 

GAs. 
8. Total gas produced during trial (from meter readings) 	 
9. Average temperature of gas leaving producer 	  

10. cc 	cc 	cc 	) at meter 	  
11. Average temperature of air in producer house 	  
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.) 	  
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	95.2 
14. Average  barometric pressure 	  lbs. sq in. 14 •55 

ce 15. suction at producer 	 ins. of water 	1-1 
16. " suction at exhauster  	ins. of water 	8.1 
17. " pressure of gas at meter    . ins. of water 	5.37 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. 	2640 
19. " water used in scrubber and gas washer 	lbs. 34070 - 
20. " tar extracted in scrubber and gas washer 	lbs. 	24 
21. Average power required to drive exhauster 	  

	

H.P. 	2-5 
22. ce 	cc 	ec 	- gas washer 	H.P. 	1.5 

ENGINE. 
23. Total revolutions during trial (from counter) - 	318740 
24. Average explosions per minute 	104.0 
25. Average. effective load on brake 	lbs. 	160 
26. Effective radius of brake wheel 	ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 57-85 

28. 	 Notes. • 
Fire poked at: 8.50, 10.55 a.m.; 2.55, 7.00, 9.25 p.m.; 3.10, 7.45 a.m. 
Refuse removed at: 12.00 a.m.; 7.15, 9.35 p.m.; 12.40, 3.20, 4.30, 5.00 a.m. 
Behaviour of coal: Works well, giving no trouble. 
Average time betvveen poking,: 3 hours, 26 minutes. 
Clinker: Sli,ght tendency to clinker around side of producer. 
Tar: Very little. 
State of engine valves at end of trial: Did not need cleaning. 

- Valves last cleaned: March 30, 1909. 

29. 	ANALYSIS OF DRY COAL. 

Hydrogen 	4-4% 
. 	Carbon 	  77-1% 

Nitrogen 	1.3% 
Oxygen 	5.9% 
Sulpb.ur 	0.5% 
Total carbon contained 

by dry coal charged 726-0 lbs. 

30. ANALYSIS OF GAS BY VOLUME. 

Carbon: cliode 	12.9% 
Oxygen 	0.5% 

- Carbon mono.xide 	 11-6% 
Hydrogen 	  12.0% 
Methane 	2.2% 
Ethylene 	0.0% 
Nitrogen 	  60-8% 
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REMARKS. 

This seemed an excellent coal for producer work. The calorific value of the gas was 
very steady. The coal consumption was low and the producer required little attention. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	942 
32. Combustible charged during trial 	lbs. 	839 
33. Average B.H.P. of engine during trial 	H.P. 25.84 
34. " indicated H.P. of engine during trial 	H.P. 34.44 
35. " H.P. taken by exhauster and gas washer 	• 	 H.P. 	4.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 25.84 
37. " 	" corresp 	cc 	cc 

onding to total gas produced 	H.P. 25.84 
38. " 	ee 	 " and available 

for outside use, allowing for power used 	H.P. 21.84 

HOURLY QUANTITIES. 
39. Coal charged per hour 	lbs. 39.6 
40. Dry coal charged per hour 	 lbs. 39-2 
41. Combustible charged per hour 	lbs. 35.0 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	9.9 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	9.8 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	8.7 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	6.12 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 13.7 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3880 
48. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3750 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3880 
50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3750 
51. Calorific value of coal charged per hour 	  B.T.U. 529000 
52. " 	" gas produced per hour (lower value) 	  B.T.U. 356500 
53. Steam used in producer per hour 	lbs. 	110 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14•7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	94.7 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 95.7 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 107-1 
57. Gas cc  (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 108 •9 

cc 
58. ee 	cc 	c‘ - 	 ' 	B.H.P. "   cub. ft. 145.2 
59. Steam used in producer per lb. coal charged 	lbs. 	2 •78 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 35-9 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 366.0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 67.6 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 57.2 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 42.3 
65. Thermal efficiency of engine, based on EH  P 	   per cent. 18.4 
66. Over all efficiency of producer and engine plant 	  per cent. 	12.44 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 13820 
68. " 	ec 	coal charged into producer per B.H.P. per hr 	 B.T.U. 20456 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  1.53 	1.52 	1.35 

70. Pounds per hour charged into producer per B.H.P. avail- 	 , 
able for outside use and allowing for power used by 
auxiliaries 	  1.81 	1.79 	1.60 

7 1. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 2.44 	2.42 	2.15 
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TRIAL OF No._ 4 PRODUCER WITH COALS Nos. 27 and 30. 

OBSERVATIONS OF GENERAL CONDITIONS. 

Date—April 13,1909. FIRST DAY'S RUN. 	 Trial Number-42 

General Notes. 
Barometer at beginning of day's run  	 29'80 inches. 

end of day's run 	2960 " 
No. 27 coal only used during the day. 
Water for the 10 hours run 	13,900 lbs. • Brick in producer base 	890 " 
Average level of coal below the top plate of the producer. 	26.9  inches. 

• TIME. 
3.50  am.  Fire started with 10 lbs. of shavings, 40 lbs. of wOod, 70 lbs. of coke, 100 lbs. of 

coal. 
5.30 " On down-draft with fan exhausting directly to the atmosphere. 
5.40 " Charged 100 lbs. of coal. 

	

6.15 	" 	cc 	50  te 	le 

	

6.50 	" 	cc 	75  cc 	cc 

	

7.30 	" 	c, 	50  cc 	cc 

8.05 " On down-draft with exhauster. 
8.15 " Charged 25 lbs. coal. 
8.15 " Started engine. 

	

8.20 	" 	Started trial. 
6.20 p.m. Finished trial. 

Prodncer banked with 100 lbs. of coal. 



Date-April 13,1909. Trial Number-42. 

Date-April 13,1909. Trial Number-42. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Rote: R. and B. apparatus used. 

	

Ethy 	Carbon 	 Inflam- 

	

Carbon 	 - 	Meth- 	Hydro- 	Nitro- 	fl .ki,
'  

	

Oxygen 	lene 	 ane 	gen 	gen 	-e 

	

nola 	

„ 

	

ilrae 	Mudde  

percent percent percent percent percent percent percent percent 

9.00a.m..... 	9-9 	0.5 	0-2 	' 11.3 	3-2 	11-7 	63.2 	26-4 
10.20 	" 	.... 	11.2 	0.5 	0.0 	12.4 	2.0 	9.0 	64.9 	23.4 
11.35 	" 	.... 	14.7 	0.5 	0-0 	10-2 	2.4 	13.4 	58-8 	26.0 
.4.45 p.m..... 	12.5 	0.5 	0-0 	11.6 	2.1 	12.5 	60.8 	26.2 

OBSERVATIONS OF GAS METER AND B.H.P. 

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

	

Main 	 Loads on 	Net 	Revo- 

	

gas 	Cubic 	 tight and 	load 	lutions 

	

Time. 	meter 	feet 	1-Um:larks, 	slnnk sides 	on 	counter 
readings. 	in 	 of brakn, 	brake. 	reading 
	 interval,    on side 

	

cub.ft 	 lbs. 	1 	lbs. 	lhs. 	shaft.. 

8.20 a.m. .. 	3274210  	N.B.O. 	275 	105 	170 	70901 
8.50 	" 	.. 	3275880 	1670 	 275 	105 	170 	' 	 

" 9.20 	" 	.. 	3277930 	2050 	 275 	105 	170 " 9.50 	" 	.. 	3279950 	2020 	 275 	105 	170 
/I 10.20 	" 	.. 	3282030 	2080 	 275 	105 	170 
II 10.50 	" 	.. 	3283980 	1950 	 275 	105 	170 

11.20 	" 	.. 	3286090 	2110 	 275 	110 	165 " 
/I 11.50 	" 	.. 	3287850 	1760 	 275 	110 	165 
" 12.20 p.m... 	3289880 	2030 	 275 	110 	165 
" 12.50 	" 	.. 	3291940 	2060 	 275 	110 	165 

1.20 	" 	.. 	3294000 	2060 	tI 	275 	110 	165 
1.50 	" 	.. 	3296080 	2080 	 275 	110 	165 
2.20 	" 	.. 	3297940 	1860 	 275 	110 	165 	10600 " 
2.50 	" 	.. 	3299840 	1900 	" 	275 	110 	165 

" 3.20 	" 	.. 	3302040 	2200 	 275 	110 	165 
II 3.50 	" 	.. 	3304110 	2070 	 275 	110 	165 

4.20 	" 	.. 	3305970 	1860 	i‘ 	275 	110 	165 
4.50 	" 	.. 	3308020 	2050 	‘‘ 	275 . 	110 	165 

" 5.20 	" 	.. 	3310100 	2080 	 275 	110 	165 , 5.50 	" 	.. 	3312070 	1970 	 275 	110 	165 
6.20 	" 	.. 	3313960 	1890 	If 	275 	110 	165 	36760 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED 

	

Date-April 13,1909. 	 Trial Number-42. 

Note: Boys Calorimeter used. 

Water TemP. 
c> 	Deg. Cent. 	 d 	. 

	

Time c> • 	 o o 	o 	Time 

	

â 	g 
es 	u 	Inlet Outlet "S  e 	E".' 

	

d 	Ec2( 	P a,  

	

lbs. 	lbs. 

	

8.20 a.m... 55 	6.01 16-65 1730 109.5 8.20 a.m 	 

	

8.50 " 	58 	4-96 13.97 1770 	94-8 8.40 " 	25 	25 r900 am  

	

9.20 " .. 60 	* 	5 • 30 11.01 1945 105.5 9.15 " 	50 	75 	 

	

9.50 " 	61 	5.58 13.37 1980 	91.610.15 " 	50 	125 10.45 " 

	

10.20 " .. 63 	5.32 16.20 1760 101.111.15 " 	50 	175 	 

	

10.50 " .. 65 	5.47 15.83 1760 	96•212.45p.m. 50 	225 	 

	

11.20 " 	66 	5.80 16-62 1795 102.5 2.00 " 	50 	275 	 

	

11.50 " 	67 	5-67 15.87 1785 	96-0 3.15 " 	50 • 325 3.15p.m 	 

	

12.20p.m. . 68 	5 • 04 15.26 1750 	95-8 4.00 " 	50 	375 	 

	

12.50 " .. 69 	6 • 21 15 • 96 1600 106 • 0 5.15 " 	50 	425 	 

	

1.20 " .. 71 	6 • 67 16.85 1600 	96 • 9 

	

1.50 " 	73 	7.11 16-57 1650 	92.2 

	

2.20 " .. 73 	7.40 18-17 1620 103.7 

	

2.50 " 	74 	-E.j. 	7-46 16 • 54 1715 	92-5 

	

3.20 " .. 75 	7 • 60 16.68 1685 	90.8 

	

3.50 " .. 75 	7.40 16.67 1645 	90.7 

	

4.20 " .. 75 	'4 	7.27 16-27 1690 	90.4 

	

4.50  r" 
 . 75 	.î 	7-33 16.27 1750 	93-0 

	

5.20 " .. 75 	7-25 16-22 1790 	95.5 

	

5.50 " .. 75 	7.20 15-60 1815 	90.5 



Date-April 13,1909. Trial Number-42 (1st day.) 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
Meter. 	Ddaauster. 	 lbs.persq.in . 

	

Time. 	
0 

;-. 	 c.))  1,  0.) 

	

`>1', 	-2 .;-1 	É 	e 	t; 	. 	. 	.„ 	'' E,; 	. 	.a>, 

	

-s .;.. 	 ...2 	. 	. -bbe2? 	z. 	ti3 	_,-a 	t, 	. . 	-E; U. 	-t>., 	72. 

	

P.10 à) ,' 	ei.- 	ô 	a 	ô 	a 	Ô a 	ek.  ô 	:É. 	ô  
8.20aan. 	540 	57 	56 	120 	3.4 	5.3 	5.7 	5.8 	2.5 	1.0 	68 	64 
8.50 	" 	. 	650 	58 	60 	155 	3.6 	5 • 2 	5-4 	7.4 	2.8 	0.9 	66 	62 
9.20" 	. 	740 	61 	65 	132 	4.1 	7.0 	7.2 	10.6 	3.3 	1-1 	72 	67 
9.50 	" 	. 	740 	64 	68 	141 	3.8 	5.8 	6.0 	8.5 	3.2 	0.7 	54 	49 

10.20" 	. 	800 	66 	68' 	126 	4.2 	6.5 	6.7 	10.3 	3.7 	1.2 	63 	56 
10.50 	" 	. 	810 	68 	70 	129 	4.0 	6.1 	6.3 	9.8 	3.3 	1.2 	55 	50 
11.20' 	. 	810 	69 	70 	133 	3 • 7 	5.0 	5.2 	7.4 	2.9 	0.8 	62 	55 
11.50 	" 	. 	810 	70 	72 	133 	4.0 	6.0 	6-2 	9.4 	3.7 	1.0 	69 	62 
12.20p.m. 	820 	71 	74 	138 	4.0 	6.1 	6.3 	9.4 	3.7 	1.1 	71 	65 
12.50 	' 	. 	830 	72 	74 	135 	3.9 	6.0 	6 • 2 	9.4 	3.8 	1.1 	72 	66 
1.20" 	. 	830 	72 	76 	135 	4.2 	6.5 	6.7 	9.3 	3.4 	1.1 	74 	68 
1.50 	" 	. 	810 	72 	76 	135 	4.0 	5-4 	5.6 	8.4 	3.6 	1.0 	72 	65 
2.20 " 	. 	830 	74 	78 	142 	3.9 	5-9 	6 4 	8.7 	3.3 	1.0 	70 	64 
2.50 	" 	. 	830 	74 	79 	140 	4.0 	6-1 	6.3 	9.2 	3.3 	1.2 	68, 	61 
3.20 	" 	. 	860 	74 	79 	133 	4.4 	6 • 3 	6.5 	9.4 	3.4 	1-2 	70 	63 
3.50" 	. 	810 	76 	80 	137 	4.0 	5.5 	5 • 7 	8.5 	3.3 	1.1 	71 	65 
4.20 	" 	. 	810 	75 	78 	135 	3.9 	5.2 	5.4 	8.7 	3.5 	1.2 	65 	59 
4.50" 	. 	830 	75 	75 	140 	4.0 	5.8 	6.0 	9.9 	3-7 	1-2 	72 	66 
5.20" 	. 	830 	75 	75 	134 	4.1 	6.0 	6.2 	10.2 	3.8 	1-4 	70 	65 
5.50 	" 	. 	810 	75 	75 	141 	3.8 	5.0 	5.2 	8.3 	3-5 	1.3 	71 	65 
6.20" 	. 	800 	75 	74 	140 	3.9 	5.3 	5.5 	8.5 	3.4 	1.3 	55 	49 



Date—April 14, 1909. Trial Number,-42 . 
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OBSERVATIONS OF GENERAL CONDITIONS. 

SECOND DAY'S RUN 

• General Notes. 
Barometer at beginning of day's run 	  29 88 inches. 

" end of des run 	  30' 07 " 
No. 27 coal only used during the day. 
Average level of coal below the top plate of the producer 	203 inches. • 
Total water for the 10 hours 	12,450 lbs. 

TIME. 
6.55 a.m. Charged 50 lbs of coal. 
7.25 " 	" 	50 " 	" 
8.10 	" 	cc 	50  cc 	cc 

8.25 	" 	cc 	50  cc 	cc 
8.30 	" 	Started trial. 
6.30  pin.  Finished trial. 

The gas washer was steamed both before and after the day's run. 
Only a small trace of tar from wet scrubber. 
Banked fire with 200 lbs. of coal. 



Date-April 14,1909. Trial Number-42. 

Date-April 14, 1909. Trial Number-42, (2nd day.) 
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OBSERVATIONS OF COMPOSITION OF G AS  BY VOLUME. • 

Note: R. and B. apparatus used . 

	

Ethy 	Carbon 	 Inflarn- 

	

Carbon 	 - 	Meth- 	Hydro- 	Nitro- 

	

Time 	Dioxide OxYgen 	lene 	mon- on- 	ana 	 triable gen 	gen 	gas 

per cent. per cent. per cent. per cent. per cent , per cent. per cent, per cent. 

9.30 a.m..... 	14.5 	0.6 	0.2 	10.2 	1.9 	16 • 6 	56-0 	28 • 9 
1.35 	" 	.... 	15.5 	0.4 	0.0 	10.8 	2 • 0 	15.2 	56 • 1 	28.0 
5.10 p.m..... 	13.9 	0.5 	0.0 	11-8 	2.4 	13 • 6 	57 • 8 	27 • 8 

OBSERVATIONS OF GAS METER AND B.H.P. 

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

	

Main 	 Loads on 	Net 	Revo- 
lutions 

	

gas 	Cubic 	 tight and 	load 	c 

	

Time. 	meter 	feet 	Remarks 	slack sides 	on 

	

readings. 	in 	 of brake. 	brake. 	reading 

	

•   interval,   	on siAle 

	

eub.ft. 	 lbs. 	lbs. 	lbs. 	shaft. 

8.30 a.m. .. 	3314840  	N.B.O. 	275 	105 	170 	38120 
9.00 	" 	.. 	3316630 	1790 	 300 	130 	170 
9.30 	" 	.. 	3318590 	1960 	.‘ 	 300 	130 	170 

10.00 	.. 	3320250 	- 	1660 	‘, 	 300 	130 	170 
10.30 	" 	.. 	3322180 	1930 	" 	300 	130 	170 
11.00 	" 	. 	3323900 	1720 	" 	300 	130 	170 
11.30 	" 	.. 	3325980 	2080 	" 	300 	130 	170 
12.00 pan... 	3327850 	1870 	,, 	 300 	130 	170 
12.30 	" 	.. 	3329760 	1910 	,, 	 300 	130 	170 
1.00 	" 	.. 	3331730 	1970 	" 	300 	130 	170 
1.30 	" 	.. 	3333680 	1950 	" 	300 	130 	170 
2.00 	" 	.. 	3335590 	1910 	" 	300 	125 	175 	74951 
2.30 	" 	.. 	3337550 	1960 	., 	 300 	125 	175 
3.00 	" 	.. 	3339690 	2140 	“ 	300 	125 	175 
3.30 	" 	.. 	3341525 	1835 	" 	300 	125 	175 
4.00 	" 	.. 	3343480 	1955 	ie 	300 	125 	175 
4.30 	" 	.. 	3345440 	1960 	" 	300 	125 	175 
5.00 	" 	.. 	3347440 	2000 	" 	300 	125 	175 
5.30 	" 	.. 	3349490 	2050 	" 	300 	125 	175 
6.00 	" 	.. 	3351350 	1860 	II 	300 	125 	175 
6.30 	" 	.. 	3353330 	1980 	 300 	125 	175 	04875 

33-15 



Date-April 14,1909. 

Note: Boys Calorimeter used. 

Trial Number-42. 

226 

OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

4 	tp, 	Water Temp. 	a) 
E 	44) 	Deg. Cent. p..p.?  

	

Time 	'E1,4)E,.; 	0  à   c  ce. ti 	p ,, 	Time 	c.) 

g-i 
 

Inlet Outlet a a cl 	':  
0' 	0 0 	 0 E 	PQ 0 	 0 0 	 P.1  

	

lbs. 	lbs. 
S.30 a.m.. 	62 	?; 	14-77 4-42 	1705 	104.9 8.30 a.m 	 
9.00 	" 	. 	62 	:1- 	13.88 4.58 	1725 	95.4 9.15 	" 	50 	50 	9.30 a.m. 
9.30 	" 	. 	62 	" 	16-46 	5-20 	1665 	111-510.35 	" 	50 	100 	...... .... 

10.00 	" 	. 	63 	15-98 5-63 	1620 	99.712.00p.m. 	50 	150 	 
10.30 	" 	. 	63 	16.36 5-77 	1600 	100.7 1.25 	" 	50 	200 	 
11.00 	" 	. 	64 	15-51 5-88 	1645 	94.2 3.00 	" 	50 	250 	3.00p.m 	 
11.30 	" 	. 	65:'3- 	16 •50 6-03 	1620 	101.0 4.15 	" 	50 	300 	4.15 	" 
12.00p.m... 	66- 	16-46 6-16 	1630 	99-8 5.30 	" 	50 	350 	5.30 	" 
12.30 	" 	.. 	66 	16.55 6.17 	1695 	104-7 
1.00 	" 	.. 	66 	15-45 5.91 	1710 	97.0 
,1.30 	" 	. 	67 	15-72 6.09 	1740 	99.6 
2.00 	" 	.. 	68 	3 	15-43 6.39 	1730 	92.9 
2.30 	" 	.. 	69 	* 	15.98 6-55 	1725 	96.7 
3.00 	" 	.. 	70 	* 	15-94 6-56 	1730 	96-4 
3.30 	' 	.. 	69 	§ 	15-81 	6•21. 	1745 	99.5 
4.00 	" 	.. 	70 	*. 	15.33 6.27 	1790 	96.4 
4.30 	" 	.. 	70;.-1 . 	15.07 , 6.27 	1655 	98-9 
5.00 	" 	.. 	70 	if 	14.44 . 6.37 	1730 	94.8 
5.30 	" 	.. 	70;*,. 	15.80 6-32 	1720 	110-8 
6.00 	" 	.. 	72i-2-i. 	14.57 6.44 	1800 	99.5 



rn 

LeD 

0 
CD • 

0 .> 

P.4 0 

520 
680 
630 
700 
720 
740 
760 
750 
760 
760 
800 
801/ 
810 
800 
800 
800 
800 
820 
810 
800 
800 

64 
68 
68 
68 
68 
68 
69 
70 
70 
70 
70 
71 
72 
72 
72 
72 
71 
71 
70 
71 
71 

• 

1.0 
1-0 
0.6 
0.9 
1.0 
1-1 
1-1 
1.1 

' 1-3 
1.2 
1.8 
1.3 
1.6 
1.5 
1-6 
2.0 
1-9 
1.9 
1.6 
1-9 
1-8 
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OBSERVATIONS OF TElVIPERATURES AND PRESSURES. 

Date-April 14,1909. 	 Trial Number-42. 

PRESSURE. 
Ins. of Water. 

Meter. 

SUCTION. 
Ins. of Water. 

STEAM 
PRESSURE.. 

lbs. per sq. in. 

TJMJPERATURES. 
°F. 

Exhauster.. 

Time. 

0 
o 

d o 

o 

no 
t.o 

0 v-I 
cti 

CD 

0 
,e1.1 

m 0 
'"" 

C.D s‘=-11 

o • 

"e 1-■ 

o 
P-1 0 

-6j 0 

CD 

57 
58 
60 
63 
64 
65 
6,8 
69 
70 
70 
70 
72 
72 
74 
72 
72 
72 
72 
72 
74 
73 

90 
136 
144 
137 
138 
135 
138 
142 
145 
138 
147 
151 
150 
150 
147 
140 
138 
138 
140 
138 
137 

3.7 
3.7 
3.3 
3.8 
3-8 
3.9 
3 • 9 
3.7 
3 • 8 
3.8 
3-9 
3 • 8 
4.2 
3 • 8 
3-9 
3.8 
3.9 
4.1 
3-8 
3.8 
3-7 

5-2 
5.-3 
4.7 
5.9 
6-0 
6.5 
6.4 
6.3 
6.5 
6.2 
6.6 
6.2 
'7.6 
6.2 
6.0 
6.2 
6.3 
6-7 
6.1 
6-2 
6-1 

5.4 
5.5 
5.7 
6-1 
6.2 
6.7 
6.6 
6.5 
6-7 
6.4 
6.8 
6.4 
7.8 
6.4 
6-2 
6.4 
6-5 
6.9 
6.3 
6.4 
6.3 

8-1 
8-4 
5.0 
8-1 
8.4 
9.5 
8.3 
8.4 
9-5 
8.8 

10.4 
9.2 

10.8 
8.8 
9-1 
9-6 
9.6 

10.4 
8.9 
9.4 
9.2 

3-6 
3.7 
2-9 
3.1 
3-3 
3.8 
3.5 
3.7 
4.1 
3.8 
4.5 
3.8 
4.3 
3.8 
3.5 
4.5 
4.5 
4.6 
4.3 
4.5 
4.4 

72 
63 
69 
61 
69 
64 
69- 
71 
69. 
72 
68 
69 
69 
64 
68 
68 
72 
73 
70 
67 
69 

68 
57 
62 
56 
63 
57 
62' 

63 
65 
59 
61 
62 
57 
61 
61 
65 
67 
63 
60 
62 

8.30a.m. 
9.00 
9.30 

10.00 
10.30 " 
11.00 
11.30 
12.00 pan. 
12.30 
1.00 
1.30 
2.00 
2.30 
3.00 
3.30 
4.00 
4.30 
5.00 
5.30 " 
6.00 
6.30 
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OBSERVATIONS OF GENERAL CONDITIONS. 

Date—April 15, 1909. 	 Trial Number-42. 

THIRD DAY'S RUN. 

General Notes. 
Barometer at beginning of day's run 	  29 95 inches. 

end of day's run 	  30' 00 " 
No. 27 coal only used for day's run. 	 - 
Average level of coal below the top plate of the producer..  	23' 4 " 
Total water for the day's run 	14,440 lbs. 

TIME. 
7.00 a.m. Fan started, and fire worked up with 150 lbs. of coal. 
8.15 " Trial started. 
6.15 p.m. Trial finished. 	 - 

Very little tar observed at the scrubber or gas washer. 
Gas washer steamed at the end of the trial. 
Banked fire with 100 lbs. of coal, and left producer with as little access of air as possible. 



Date-April 15,1909. Trial Nuinber---12. 

Date--April 15,1909. Trial Number-42. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Note:  B.  and B.  apparat us used  

Carbon Inflam- 

	

• 	Carbon 	n... 	Ethy- 	 Meth- 	'Hydro- 	Nitro- 

	

Time 	Dioxide "Ygen 	lene 	mon:i ici -e 	an e 	gen 	gen 	mgaabil e 

	

per cent. 	per cent. per cent, per cent 	per cent , per cent, per cent, per cent. 

	

9.30 a.m..... 	12.8 	0.7 	.0.1 	10.4 	2 • 7 	15.7 	57.6 	28.9 

	

1.50 p.m.... . 	13.2 	0.5 	0-2 	11-4 	1-9 	14 • 1 	58.7 	27.6 
5.15 	" 	.... 	10.5 	0.5 	0.1 	11-0 	2 • 6 	14.8 	60.5 	28.5 

OBSERVATIONS OF GAS METER AND B.R.P. 

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

	

cub. ft. 	 lbs. 	lbs. 	Ih,. 	shaft. 

8.15 a.m. .. 	3354240 	..... . 	. . 	. .. 	300 	125 	175 	05875 
8.45 	" 	.. 	3355960 	1720 	N.B.O. 	300 	125 	175 
0.15 	" 	.. 	3357700 	1740 	 300 	125 	175 

II 9.45 	" 	.. 	3359340 	1640 	 275 	120 	155 
II 10.15 	" 	.. 	3361180 	1840 	 300 	130 	170 
" 10.4.5 	" 	.. 	3363190 	2010 	 300 	130 	170 
If 11.15 	" 	.. 	3365200 	2010 	 300 	130 	170 

11.45 	" 	.. 	3367200 	2000 	' 	" 	300 	130 	170 
12.15 p.m. . 	3369200 	2000 	 300 	130 	170 
12.45 	" 	.. 	3371200 	2000 	 300 	130 	170 
1.15 	" 	.. 	3373330 	2130 	 300 	120 	180 
1.45 	" 	3375210 	1880 	 300 	120 	180 
2.15 	" 	3377090 	1880 	 300 	120 	180 .. 2.45 	" 	.. 	3379230 	2140 	 300 	120 	180 

il 3.15 	" 	3381170 	1910 	 300 	120 	180 " 3.45 	" 	.. 	3383240 	2070 	 300 	120 	180 
4.15 	" 	3385360 	2120 	 300 	120 	180 

.. 4_45 	" 	. 	3387300 	1910 	 300 	120 	180 
5.15 	" 	. 	3389260 	1960 	 300 	120 	180 
5.45 	" 	3391060 	1800 	 300 	120 	180 

.. 6.15 	" 	3392860 	1800 	 300 	120 	180 	69165 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGBED. 

Date-APril 15, 1909. 

Note: Boys Calorimeter used. 

_ 
•- • , 	-.,-; 	Water Temp. q> 	...; ' 0   à  - 	 e 	Deg. Cent. 	d'd 	iz.:: 	 ..è 	(5) 	.._ 

	

v 	0 ti] 

	

Time 	ç, E..; 	 9, à   o  tl, .,. 	, 	Time 	en •,..1 C.) ,r, 	,. .. :,5, 	 73 à  
Inlet Outlet  

C../ 	(..)  Q 	 0 	e 	rc..) 	00 	E-,  	PeL, 

	

11)s. 	lbs. 
8.15a.m.. 	58 	6.06 	17-59 	1745 	119.5 	8. 15a.m. . 	 
8.45 	" 	. 	59 	5.16 	16:86 	1715 	119-3 9.50 	" 	50 	50 	 
9.15 	" 	. 	59 	5.15 	16.19 	1720 	113-011.20 	" 	50 	100 	9.15aJn 	 
.9 , .45. 	" 	.: 	60 	4 	5-15 	14.69 	1720 	97.512.35pm. 	50 	150 	11.20 	" 

10.15 	" 	.. 	60 	4 	4-92 	14.75 	1745 	101.9 	1.40 	" 	50 	200 	1.00p.m. 
10.45 	", 	,. 	60 	5.20 	15.54 	1785 	109.7 	3.15 	" 	50 	250 	 
11.15 	" 	•. 	60 	ï 	5-44 	14 46 	1820 	94.4 4.30 	" 	50 	300 	 
11.45 	" 	.. 	61 	4 	5-56 	14.48 	1880 	99.7 	5.15 	" 	50 	350 	5.45 	" 
12.15p.m... 	62 	4 	5 • 56 	15.90 	1600 	98.3 5.55 	" 	50 	400 	 
12.45 	" 	,. 	62 	4 	5.58 	15 • 39 	1630 	95.0 
1.15 	" 	:. 	63 	5.79 	16 • 02 	1600 	97-2 
1.45 	" 	.. 	63 	4 	5-72 	16.00 	1665 	101 • 8 
2.15 	" 	.. 	64 	4 	5.87 	15-03 	1655 	90.1 
2.45 	" 	.. 	65 	4 	5-88 	15-38 	1675 	94.5 
3.15 	" 	.. 	66 	4 	6.10 	16.43 	1690 	103 • 7 
3.45 	" 	.. 	66 	4 	6-20 	15.63 	1715 	96-2 
4.15 	' 	.. 	68 	4 	6.43 	15.41 	1710 	91.3 
4.45 	" 	.. 	68 	4 	6.63 	15.70 	1675 	93 • 2 
5.15 	" 	... 	68 	4 	6.61 	16-67 	1730 	103.4 
5.45 	" 	.. 	69 	4 	6.74 	16-45 	1800 	103.8 

Trial Number-42. 



Date--April 15, 1909. Trial Number--42. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
Meter. 	Ddiauster. 	 lbs. per sq. in. 

	

:-... 	. 	 g.. 

	

Time. 	 . 
o g. 
0 .3  

i.. 	 (..), 	 • 
ag 	 I 	t5  

	

...e 	..› 	,..: 	..... 	d.,.) 	.. 	
. 	...;  

	

.,e_ 	cu 	,.; 	_cl.) 	,,.: 	.,..  
o 	tio te 	..› 	. cv 	7.5 	Cr  

	

n 	o 	-. 	e 	-  
Pc 	Ç5 - 	0 	11-E.1 	0 CD g-f■ 	A.... 0 	4-9 	0  

8.15a.m. 	470 	56 	52 	90 	4.0 	6.3 	6.5 	9.3 	4.6 	2.1 	58 	51 : 
8.45 	" 	. 	540 	59 	58 	142 	3 • 6 	6.0 	6.2 	8.5 	4.2 	1-6 	74 	67 
9.15 	" 	. 	610 	61 	60 	128 	3.6 	5.5 	5.7 	7.7 	3 • 8 	1 • 4 	71 	65 
9.45 	" 	. 	650 	63 	63 	130, 	3.6 	5 • 5 	5.7 	8.0 	3.8 	1.4 	64 	58 

10.15 	" 	% 	710 	64 	60 	133 	3 • 8 	6 • 8 	7 • 0 	10.3 	4.4 	2-5 	68 	62 
10.45 	" 	. 	730. 	64 	62 	138 	3.8 	6.7 	6.9 	9 • 4 	4 • 0 	1.6 	69 	63 
11.15 	" 	. 	750 	64 	62 	134 	3.9 	6.9 	7.1 	9.8 	4.2 	1.6 	72 	66' 
11.45 	" 	. 	770 	64 	63 	138 	3.8 	6:5 	6.7 	10.0 	4.5 	2 • 0 	72 	• 65- 
12. 15 pm.. 	780 	64 	65 	138 	3.9 	6.6 	6.8 	10.3 	4 • 6 	2.0 	69 	62 
12.45 	' 	. 	790 	65 	65 	141 	3.9 	6.7 	6.9 	10-8 	4.8 	2.2 	71 	64 
1.15 	" 	. 	790 	65 	65 	135 	4.0 	6.5 	6.7 	8 • 8 	3.4 	1.2 	55 	48'. 
1.45 	" 	: 	/90. 	66, 	67 : 	138 	3 4 	6.3 	6.5 	9.9. 	4.0 	1 • 6 	57 	50 
2.15 	" 	. 	810 	66 	68 	142 	4 • 1 	7.2 	7.4 	10.7 	4.5 	1 • 7 	61 	54 
2.45 	" 	. 	810 	66 	67 	139 	3.9 	6.5 	6.7 	8 • 7 	3-7 	12 	64 
3.15 	" 	. 	810 	66 	68 	138 	3.8 	6.5 	6 • 7 	9.3 	4.6 	2 • 0 	69 	62 
3.45" 	. 	830 	66 	69 	142 	4.2 	7.5 	7.7 	11.0 	4.7 	2.0 	72 	65 
4.15 	" 	. 	820 	68 	70 	142 	3 • 9 	6.7 	6.9 	9.4 	4 • 0 	1.4 	71 	64 
4.45 	" 	. 	810 	68 	72 	140 	3 • 8 	6.5 	6.7 	9.4 	4.2 	1.7 	72 	66 
5.15 	" 	. 	800 	69 	72 	136 	3.7 	5 • 9 	6 4 	8 • 2 	4.2 	1.7 	67 	61 
5.45 	" 	. 	810 	69 	74 	141 	3.9 	7-0 	7.2 	9.7 	3.8 	1.4 	52 	46 
6.15 	" 	. 	810 	69 	73 	140 	3.8 	6.9 	7.1 	9.5 	3.7 	1 • 5 	51 	44 



232 

OBSERVATIONS OF GENERAL CONDITIONS. 

Dale—April 16, 1909. 	 Trial Number-42. 

FOURTH DAY'S RUN. 

General Notes. 
Barometer at beginning of day's run 	  30 10 inches. 

end of day's run    30 05 	" 
No. 27 coal only used. 

Average level of coal below top plate of the producer. 	  19' 1 	" 
Total water used for the day's run 	  13.930 lbs. 

Ti.  
7.15 a.m. Fire started with 50 lbs. of coal. 
8.20 " Started trial for the day. 
6.20 p.m. Finished trial for the day. 

The gas washer WM steamed at the end of the day'a run. 
The fire was banked with 50 lbs. of coal and 50 lbs. of more combustible, part of refuse from last day's run. 



Date-April 16,1909. Trial Number-42. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Note: R. and B. apparatus used. 

	

Carbon 	Carbon 	 Inflarn- 

	

Etliy- 	Meth- 	Hydro- 	Nitro- 	ble 

	

Time 	Dioxide Oxygen 	lexie  i 	Orilcile 	ane 	gen 	gen 	Tas - 
percen t. percent percent percent percent percent percent percent 

9.25 am..... 	12.1 	0.7 	0.1 	10,4 	2.7 	15.7 	57.6 	28.9 
1.50 p.m.. . . . 	13.2 	0.5 	0.2 	11.4 	1.9 	14.1 	58.7 	27-6 
5.10 	" 	.... 	10.5 	0.5 	0 •1 	11.0 	2.6 	14.8 	60.5 	28.5 

OBSERVATIONS OF GAS METER AND B.H.P. 

Date-April 16,1909. 	 Trial Number-42. 

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

, 

	

Main 	 Loads on 	Net - 	Revo- 

	

gas 	Cubic 	 tight and 	load 	lutions 
• 	. 	

meter 	feet 	Remarks 	slack skies 	on 	counter

rnElldeé 

	

readings. 	in 	 of brake. 	brake '  	 intervaL 	 o  

	

cub.ft 	 lbs. 	I 	lbs. 	rbs. 	shaft 

8.20 aam. .. 	3393780  	 300 	130 	170 	70000 
8.50 	" 	.. 	3395520 	1740 	N.B.O. 	300 	130 	170 
9.20 	" 	.. 	3397450 	1930 	" 	300 	135 	165 
9.50 	" 	.. 	3399320 	1870 	 300 	135 	165 

10.20 	" 	.. 	3401220 	1900 	ll 	300 	130 	170 
10.50 	" 	.. 	3403300 	2080 	" 	300 	130 	170 	.., ... 
11.20 	" 	.. 	3405220 	1920 	. 	300 	130 	170 
11.50 	" 	.. 	3407050 	1830 	. 	200 	130 	170 
12.20 pan... 	3409020 	1970 	" 	300 	130 	170 
12.50 	".. 	3411200 	2180 	" 	300 	130 	170 
1.20 	" -.. 	3413370 	2170 	" 	300 	130 	170 
1.50 	" 	.. 	3415400 	2030 	" 	300 	130 	170 
2.20 	" 	.. 	3417200 	1800 	. 	300 	125 	175 	08970 
2.50- 	" 	.. 	3419120 	1920 	" 	300 	125 	175 
3.20 	" 	.. 	3420950 	1830 	. 	300 	125 	175 
3.50 	" 	.. 	3422970 	2020 	. 	300 	125 	175 
4.20 	" 	.. 	3425110 	2140 	. 	300 	125 	175 
4.50 	" 	.. 	3427100 	1990 	" 300 	125 	175 
5.20 	" 	.. 	3429250 	2150 	. 	300 	125 	175 
5.50 	" 	.. 	3431260 	2010 	. 	300 	125 	175 
6.20 	" 	.. 	3433280 	2020 	" 	300 	125 	175 	34585 



OBSERVATIONS OF GAS CALORIXIETER AND COAL WEIGÉED. 

Date-APril 16, 1909. 	 Trid Number-42. 

Note: Boys Calorimeter used. 

..«.., 	+= • 	-.. 	Water Temp o 	L. 0 	 T:il  R. 	ce 	 a) 
Deg.  Cent.cj`-'s 	o..e 	 -'d 

	

Time 
	

") • " al  	 o 	 o to 
E-4F„:.- i 	.„....,t) 	 0  re, ;:. 	0 	Time 	to 

Inlet Outlet -§"cf) c'3 	E-1 "0 	 o .4 	0 	.... 0 
CD 	0 0 	 0 	gi 0 	 « 	00 	E-4 	E-i P.1  

lbs. 	lbs. 	- 
8.20 a.m... 	58,"-i 	4.27 	13.19 1820 	110.3 8.20a.m 	  
8.50 	" 	.. 	57 	,fi 	4-09 	13 •18 1640 	101-3 9.30 	" 	50 	50 	 
9.20 	" 	.. 	58 	* 	1 4.37 	13.61 	1635 ' 	102.5 10. ,50.. " 	50 	100 	 
6.50 	" 	58.f-.; 	4 •56 	13.12 1700 	98.812.05 p.m.. 	50 	150 12.25 p.m 	 

10. 20 	a  '.'. 	63' 	Ili 	4.99 	13.61 	1720 	100.8 	1.30 	" 	50 	200.1 	. 
10.50 	" 	.. 	63 	f7 	4.95 	13.74 1690 	100.9 2.50 	" . 	50 	250 	 
1120 '"65 	fi- 	5.12 	14.33 1600 	4 -100 	4.15 	" 	50 	' 	300: '5.46 ..  
11.50 	" 	.. 	65 	;4 	4.94 	13.74 1630 	97.4  5:45'" 	50 	350' 	 
12.20 p.m... 	67 	* 	5.16 	14.43 1630 	102.7 
12.50 	" 	: : 	68 	i-zi 	5.-27 	14.06 1665 	69 • -5, 	 - 	. 
1.20" 	. . 	74 	fi- 	5.59 	14.44 1660 	99.8 
1:50 	" 	.. 	71 	fi 	5.35 	14.68 1680 	106.5 
2.20 	" 	: . 	70 	5.18 	13.18 1690 	91.8 
2.50 	". 	: . 	70 	.175. 	5-15 	14.17 	1710 	104.7 
320 '" 	. .. .71 	fî 	5..19 	1444 1695 	103.0 
3.50 :" 	. 	71 	-i7-£ 	5.25 	13.68 	1720 	98.5 
4:20 -" 	' 70 	fj• 	•5;31 	14-05 1730 • -102.7 
4.50 	" 	.. 	70 	4- 	5.39 	13.85 1750 	100.5 1.2 

5.20 	" 	.. 	71 	fry 	5-54 	14-07 1750 	101.3 
5.50 	" 	.. 	72 	II,- 	5.82 	14.88 1780 	109.6 	' 



e 0  
. • 

iQ  -cc re  

41-t 

58 
60 
61 
62 
64 
66 
67 
68 
68 
69 
70 
72 
73 
73 
73 
71 
72 
73 
73 
73 
74 

1.3 
1.3 
1-0 
1.2 

1-5 1  
1.1 
1.8 
1.4 
1.9 
1.4' 
1.4 
1-6, 
1.6 
1.6 
2.2 
1.8 
2.0 
1-7 
3.0 
2.7 

69 

69 
72 
70 
71 • 
73 
64 
74 
72 
71 
72 - 
71 
72 
67 
65 
70 
71 
65 
62 
65 

62 
.6/• • a • 

66 
-64 
65 
67 
58 
68 

. 66 
65 
66 
65 

,64 
60 
58 
63 
64 
58 
55 
58 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

Date-April 16,1909. 	 Trial Number-42. 

TEMPERAT u RES. 
OF. 

PRESSURE.  
Ins. of Water. 

SUCTION. 
Ins. of Water. 

STEAM 
PRESSURE. 

Meter. Exhauster. lbs. per sq. in. 

S 
o 

u • 

•-••• 
o 

P-• 

0 

••,.› 

O 
e 

W• 0 0 

41. 

1••••■ • 

4 
rn 

460 
•640 
680 
690 
710 
740 
720 
740 
740 
760 
760 
760 
770 
780 
780 
810 
790 
820 
820 
830 
830 

57 
57 
60 
59 
68 
70 
74 
68 
70 
73 
74 
76 
74 
73 
73 
73 
72 
74 
72 
74 
74 

70 
158 
150 
158 
153 
145 
130 
128 
132 
148 
147 
147 
149 
143 
140 
145 
144 
148 
150 
150 
149 

3.3 
4 • 0 
3-8 
3.7 
4-0 
4-1 
3.8 
3.8 
3 • 8 
4.1 
4.0 
3 • 8 
4-0 
3.7 
3.8 
4 • 1 
3-9 
4.2 
4.0 
4.3 
4-0 

5.1 
7.4 
7.0 
7.0 
8.2 
8.2 
7.3 
7.2 
7-1 
8.0 
7.8 
6-9 
7-4 
6-4 
6.7 
7.6 
6.5 
7 • 6 
7-0 
7.6 
7.2 

-5.3 
7.6, 
7 • 2 
7.2 
8.4 
8.4 
7.5 
7.4 
7.3 
8.2 
8.0 
7;1 
7.6 
6.6 
6.9 
7.8 
6.7 
7-8 
7.2 
7-8 
7.4 

6.4 
9.9 
8.5 
8.8 

10.4 
10.2 
8-0 
9.8 

10.1 
11 • 4 
10-1 
8.4 

10.4 
8 • 4 
9.3 

11.5 
9.4 

11-2 
8 • 6 

11-9 
8 • 0 

3-8 
3-7 
3-1 
3.4 
4-1 
4-0 
3.5 
4.2 
4.1 
4.2 
3.7 
3-7 
4.1 
3.9 
4.0 
4-7 
4.3 
4.5 
4-1 
5.7 
5.0 

8.20 a.m. 
8.50 
9.20 
9.50 " 

10.20 " . 
10.50 
11.20 " . 
11.50 
12.20p.m. 
12.50 

1
•
20 

1.50 

2.50 
3.20 
3.50 
4.20 
4.50 
5.20 

, 5.50 
6.20 " . 
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OBSERVATIONS OF GENERAL CONDITIONS. 

Date—April 17, 1909. 	 Trial Number-42. 

FIFTH DAY'S RUN. 

General Notes. 
Barometer at beg,inning of day's run 	  29« 7S inches. 

end of day's run 	  29 90 " 

Coal No. 27 only used. 
Average level of fuel below top plate of producer 	  24« 7 	" 
Total water used for day's run 	  11,420 lbs. 

TIME. 
7.00 a.m. Fire on down-draft with fan, 50 lbs. of coal charged. 
8.00 " Blower started. 
8.15 	" 	Trial started. 
4.30 p.m. 75 lbs. of refuse fired. 
6.15 	!` 	Trial finished. 

No gas washer was used during the day, the gas being passed through the sawdust scrubber. 
Fire banked at the end of the day's run with 100 lbs. of combustible part of refuse. 
Sunday, April 18-25 lbs. of combustible refuse from previous day, and 50 lbs. of coal were fired. 

Fire kept banked until Monday morning, April 19. 



Carbon 
Dioxide 

Carbon 
mon- 
oxide 

Hydro- 
gen 

Inflam- 
mable 

gas Time  
Oxygen Ethy- 

lene 
Meth- 

ane 
Nitro- 

gen 

percent percent per cent. per cent. per cent. percent per cent. per cent. 

9.20 a.m..... 
2.35 p.m..... 

12.0 
13.6 

0.4 
0.2 

13.0 
11.3 

14.7 
13.4 

57.8 
59.4 

29-8 
26.8 

0 •2 
0.1 

1 •9 
2.0 

Date-April 17,1909. Trial Number-42. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-April 17,1909. 	 Trial Number-42. 

Note: R. and B. apparatus used. 

OBSERVATIONS OF GAS METER AND B.II.P. 

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

	

Main 	 Loads on 	Ne 	Revo- 

	

gas 	Cubic 	 tight and 	load 	lutions 

	

Time. 	meter 	feet 	Remarks. 	slack sides 	on 	counter 

readings. 	in 	 of brake. 	brak-. 	reading 
---- 	 '  	on side 	 interval. 

	

cub.ft. 	 lbs. 	lbg. 	lly, 	shaft 

8.15  am. 	.. 	3433980 	 	N.B.O. 	ma 	120 	180 	35345 
8.45 	" 	.. 	3435890 	1910 	 300 	120 	180 

It 9.15 	" 	.. 	3437970 	2080 	 300 	120 	180 
9.45 	" 	.. 	3439900 	1930 	 300 	120 	180 " 

11 10.15 	" 	.. 	3442030 	2130 	 300 	120 	180 
10.45 	" 	.. 	3443950 	1920 	 300 	120 	180 

It 11.15 	" 	.. 	3446080 	2130 	 300 	120 	180 
., 11.45 	" 	.. 	3448010 	1930 	 300 	120 	180 
11 12.15 pan... 	3449850 	1840 	 300 	120 	180 	60865 
,, 12.45 	" 	.. 	3451850 	2000 	 300 	120 	180 

1.15 	" 	.. 	3453820 	1970 	" 	300 	120 	180 
1.45 	.. 	3455800 	1980 	 300 	120 	180 
2.15 	" 	.. 	3457880 	2080 	 300 	120 	180 " 

f I 2.45 	" 	.. 	3459775 	1895 	 300 	120 	180 
3.15 	" 	.. 	3461930 	2155 	 300 	120 	180 " 

It 3.45 	" 	.. 	3463850 	1920 	 300 	120 	180 
Id 4.15 	" 	.. 	3465780 	1930 	 300 	1g0 	.180 	86765 

4.45 	" 	.. 	3467650 	1870 	 300 	120 	180 " 

II 5.15 	" 	3469530 	1880 	 300 	120 	180 
11 5.45 	" 	.. 	3471620 	2090 	 300 	120 	180 

6.15 	" 	.. 	3473690 	2070 	 300 	120 	180 	98965 " 



ÔBSERVATIONS OF GAS CALORIMETER AND-COAL WEIGHED. 

Date-April 17, 1909. 	 Trial Numbe;-42. 

g., 0 	 ça ,i, 	113 	Water Temp IÉ1 	.4 

El 4u,_ 	Deg. Cent. 	(542,' 	p..4), 	 ed 	d 	
Ob o 

	

Time 	n> 	• 	05 	 ta 
H ,r;-t 
  0  ,,,?, t>1 	p o 	Time 	c)  

.4 

	

d ,(5, 	 Inlet Outlet 	11 	.A.-É, 	1g 

	

. 00 	t-i 	E--4 P•4  

	

lbs. 	lbs. 
8.15 a.m... 	63 	4 	10 • 62 	21.75 	1620 	95.2 8.15 a.m. 	 
8.45 	" 	.. 	64 	4 	6.98 	17.64 1600 	90.0 8.30 	" 	50 	50 	 
9.15 	" 	64 	4 	6.25 	16.63 1770 	97.0 9.30 	" 	50 	100 	 

65 	4 	6 • 35 	16 • 01 	1610 	92 • 5 10.50 - " 	50 	150 	 
1015 	" 	65 	4 	6.25 	16.11 	1660 	97.212.00 p.m.. 	50 	200 	 
10.45 	" 	.. 	65 	4 	6.49 	15.82 	1695 	94.0 	1.00 	" 	50 	' 	250 	1.00 p.m 	 
11.15 	" 	.. 	65 	4 	6.39 	15 • 81 	1745 	97.7 	2.00 	" 	50 	300 	2.00 	" 
11.45 	" 	.. 	64 	4 	6.32 	15.33 	1760 	94.2 3.00 	" 	50 	350 	 
12.15 p.m... 	64 	4 	6.57 	14.82 1775 	87.0 4.00 	" 	50 	400 	4.00 	" 
12.45 	" 	.. 	65 	4 	6.88 	15.73 	1820 	95 • 7 	5.10 	" 	50 	450 	 
1.15 	" 	.. 	68 	4 	7 • 93 	17.83 	1765 	92.2 
L45 	" 	.. 	69 	4 	7.84 	18.12 	1745 	94 • 8 
2.15 	" 	.. 	69 	4 	7.60 	18 • 11 	1775 	98 • 5 
2.45 	" 	.. 	69 	4 	7.54 	17 • 46 	1640 	96 • 5 
3.15 	" 	.. 	70 	4 	7.60 	17 • 99 	1640 	100. 	 . 
3.45 	" 	.. 	70 	4 	7.57 	17.10 	1670 	94.5 
4.15 	" 	.. 	70 	4 	7.71 	16.43 	1700 	88 • 1 
4.45 	" 	.. 	70 	4 	7.56 	16 • 43 	1755 	92 • 5 
5.15 	" 	.. 	70--122 	7.17 	16.07 	1600 	96.8 
5.45 	" 	.. 	70 	-A 	7.25 	15 • 37 	1570 	92.1 

238. 
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Date-April 17, 1909. Trial Number-42. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 
c.j5, 

Meter. 	Exhauster. 	 lbs. per sq. in. 

	

■ 	
, 	  

Time.  
O)  

0 	 e 	cè; 	. 
-.-= 	• 	• 	-..> 	 += 	 o -,-' 	-...= 

	

o 	0 	 0 	...; 	„.1 	,., 0 	.,,; 	,.2.„; 

	

+, 	o 	"Eb k 	_•7' 0-.. 	DI 	 b 

	

, 	 . 	 e 	e 	 . 9..) 	e, , _, L) 	1 

	

_ . 	0 - 5 	.1.) 	- . 
cb' 	f`' 	Ffi • ' 	0 	■-- 	0 	.- ■ 	cC1-51 	4-' P.O 	)E1 	0  

8.15 aan. 	450 	62 	60 	90 	3.8 	5.5 	5-7 	9.1 	2.0 	62 	56 
8.45 	" 	. 	660 	64 	65 	148 	3-8 	5-9 	6•1 	9•5 	2.0 	64 	58 
9.15 	" 	. 	720 	64 	65 	142 	3.9 	5.7 	5.9 	9.7 	1-8 	74 	68 
9.45 	" 	. 	740 	66 	67 	144 	3.6 	5.0 	5.2 	8.0 	1.7 	63 	56 

10.15 	" 	. 	760 	66 	67 	125 	4-0 	5 •5 	5.7 	8.8 	'.,z; 	1.7 	66 	61 
10.45 	" 	. 	760 	67 	67 	175 	3.8 	4.8 	5.0 	9.2 	5 	2.0 	66. 	60 
11.15 	" 	. 	820 	68 	67 	129 	4.0 	6-2 	6.4 	7.7 	, 	1-4 	62 	55 
11.45 	" 	. 	770 	68 	66 	130 	3.5 	4.5 	4.7 	7.1 	S 	1.0 	53. 	46 
12.15p.m. 	800 	68 	66 	130 	3.9 	5.3 	5.5 	8.4 	m 	1.7 	61 	54 
12.45 	" 	. 	810 	68 	67 	128 	3.8 	5.0 	5-2 	9.0 	e 	2.0 	-69 	62 
1.15 	" 	. 	830 	70 	73 	130 	4.4 	7.3 	7.5 	10.3 	,.., 	2-2 	72 	65 
1.45 	" 	. 	810 	72 	75 	135 	4.2 	6.2 	6.4 	9.1 	A 	1.8 	75 	68 ' 
2.15 	" 	. 	800 	72 	74 	136 	3.8 	4.9 	5.1 	7.7 	5d 	1.1 	71 	65 
2.45 	" 	. 	810 	72 	74 	140 	4.2 	6.4 	6.6 	10.1 .e 	2.3 	71 	64 
3.15 	" 	. 	790 	72 	74 	135 	3.7 	4.5 	4.7 	6.8 	c% 	1.2 	64 	57 
3.45 	" 	. 	820 	72 	73 	132 	4.0 	5.3 	5.5 	8.0 	b.') 	1.2 	72 	65 
4.15 	" 	. 	820 	73 	73 	138 	3.7 	6.0 	6.2 	7-6 	li> 	1.3 	71 	63 
4.45 	" 	. 	760 	73 	73 	126 	3.6 	5.7 	5.9 	7.0 	E.-1 	1.1 	74 	70 
5.15 	" 	. 	760 	73 	72 	128 	3.6 	5-8 	6.0 	7-6 	1.3 	73 	68 
5.45 	" 	. 	810 	73 	71 	135 	4.6 	7.2 	7 •4 	9-9 	2.2 	73 	69 
6.15 	" 	. 	800 	73 	70 	134 	4.2 	7.0 	7-2 	8.8 	2.0 	72 	- 68 
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OBSERVATIONS OF GENERAL CONDITIQNS. 

Date—April 19,1909. 	 Trial Number-42. 

SIXTH DAY'S RUN.. 
• 

General Notes. 
Barometer at beginning of day's run 	  29 60 inches. 

end of day's run 	  29' 60 " 
Coal No. 27 only used. 
Average level of fuel below the top plate of the producer 	  24' 9 
Total water used 	  10,525 lbs. 

TIME. 
7.00 a.m. Fan on with up-draft. 
7.40 " Fan changed over to a down-draft. 
7.45 	" 	50 lbs. of coal charged. 
8.30 	" -25 lbs. of coal charged. 
8.45 	" 	Trial started. 
6.45 pan. Trial finished. 

The sawdust scrubber was used instead of the gas washer. Length of time before starting, due to fire 
having been banked, 36 hours. 

Fire banked for the night with 60 lbs. of combustible refuse. 



Carbon 
Dioxide 

Carbon 
mon- 
oxide 

Hydro- 
gen 

Inflam- 
mable 

gas Time 
Oxygen Ethy- 

lene 
Meth- 

ane 
Nitro- 

gen 

per cent. percent percent per cent. per cent. per cent. per cent per cent. 

9.15 a.m..... 
2.15 p.m..... 
5.20 " 

10 •8 
13.1 
13.7 

0.7 
0.3 
0-3 , 

65.1 
61-8 
59.4 

23 •4 
24-8 
26.6 

11 •9 
11.5 
11.1 

0 •1 
0-1 
0•1 

9-3 
11.5 
13.3 

2.1 
1.7 
2.1 

Date-April 19,1909. Trial Number-42. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date--April 19,1909. 	 Trial Number-42. 

Note: R. and B. apparatus used. 

OBSERVATIONS OF GAS METER AND B.H.P. 

Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
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 bralçe, 	brake • 	re°Aing 

 interva 	 on side L 
cub.ft 	 lbs. 	! 	 Pm. 	Pls. 	shaft 

8.45 a.m. 	.. 	3476400  	N.B.O.275 	105 	170 	01345 
9.15 	" 	.. 	3478280 	1880 	ii 	 275 	105 	170 
9.45 	" 	.. 	3480390 	2110 	" 	275 	105 	170 

10.15 	" 	.. 	3482260 	1870 	" 	275 	105 	170 
10.45 	" 	.. 	3484410 	2150 	 275 	105 	170 	14500 
11.15 	" 	.. 	3486420 	2010 	II 	275 	105 	170 
11.45 	" 	.. 	3488560 	2140 	" 	275 	105 	170 
12.15 p.m. 	.. 	3490590 	2030 	41 	275 	105 	170 
12.45 	" 	.. 	3492670 	2080 	11 	275 	105 	170 
1.15 	" 	.. 	3494900 	2230 	11 	275 	105 	170 
1.45 	" 	.. 	3496790 	1890 	11 	.275 	105 	170 
2.15 	" 	.. 	3498880 	2090 	IC 	275 	105 	170 
2.45 	" 	.. 	3501070 	2190 	11 	275 	105 	170 	40201 
3.15 	" 	.. 	3503020 	1950 	14 	275 	105 	170 
3.45 	" 	.. 	3505000 	1980 	14 	275 	100 	175 
4.15 	" 	.. 	3507160 	2160 	,‘ 	 275 	100 	175 
4.45 	" 	.. 	3509170 	2010 	14 	275 	100 	175 
5.15 	" 	.. 	3511320 	2150 	14 	275 	100 	175 
5.45 	" 	.. 	3513350 	2030 	" 	275 	100 	175 
6.15 	" 	.. 	3515360 	2010 	4t 	275 	100 	175 
6.45. 	" 	.. 	3517420 	2060 	 275 	100 	175 	66720 

83-16 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

Date-April 19, 1909. 	 Trial Number-42. 

Note: Boys Calorimeter used. 

.,!. 	.. H : 	
.4 -ti 	'''' WDaetge.r T 	 cd 0 

Cent. 	
à 7: 	..  ,,_; 	eei  

gl 	•    Time 	ce -..* 	rn 	 Time  Ef,;-■ 	.° cd 	 •,-. 0 - 	• .. 	. 	' 	,--I H 	ej 	0 .F.1 
ru 	-80 	 -0 	E:ps::: 	 ..71 od 	4à 	 E1.1,1 ea 	„.., 	Inlet Outlet 	0 ,,c,_'' 	. 	 0 4 	0 	.. 0 

CD 	0 0 	 0 	> 	PIC) 	 00 	E-4 	Fir:L4  

. 	 lbs. 	ew. 
8.45a.m... 	62 	-1 	6 • 05 	16.67 	1650 	96.6 9.00a.m.. 	50 	50 	 
9.15 	" 	.. 	62 	* 	7.25 	15.81 	1780 	90.5 9.45 	" 	50 	100 	9.30a.m 	 
9.45- " 	.. 	62 	i'y 	6-61 	15.37 	1625 	96.711.00 	" 	50 	150 	10.30 	" 

L0.15 	" 	.. 	62 	fy 	6.43 	14.07 1700 	88•212.15p.m. 	50 	200 	 
10.45 	" 	.. 	62 	* 	6.14 	15 • 50 	1690 	94.0 	1.30 	" 	50 	250 	2.20p.m.. 
1 1.15 	" 	.. 	63 	* 	6.20 	15.86 	1660 	95.3 2.50 	" ' 	50 	300 	 
L1.45 	" 	.. 	63 	* 	6.39 	15.96 1650 	93.8 4.00 	" 	50 	350 	5.15 	" 
L2.15p.m... 	63 	* 	6.41 	'15.20 .1700 	88.8 5.15 	" 	50 	400 	 
L2.45 	." 	.. 	63 	* 	6.62 	15.58 	1710 	91.1 	6.15 	" 	50 	450 	.6.15 	" 
1.15 ." 	.; 	63 - 	* 	6.61 	15.54 	1710 	90.7 
1.45" 	.'. 	63 	* 	6.48 	14.9 	1710 	85 • 7 
2.1e 	- 	., 	63 	* 	6-59 	14.59 1740 	82.7 
245 	" '.!. 	63 	* 	6.70 	15.34 	1740 	89 • 3 
3.15 	" 	.: 	63 	I. 	6-75 	15.9 	1755 	96.3 
3.4e 	" 	.. 	63 	. 	-1 	6,90 	15.76. 1780 	93.7' 
4.15 	_''' ., 	63 	1 	7.09 	:16.27 	1760 	96-0 
4.45 	" 	.:. 	64 	. 	.* 	6 • 97 	.15.68 	1750 	• 	90 • 6 
5.15 	" 	.!. 	65 	, 	* 	714 	16.64 	1730 	97 • 8 
5.45 	" 	i. 	65, 	* 	7.41 	16:35 1730 	92 • 0 
6.15 	" 	.:. 	66 	1 	7.60 	15.99 	1735 	86.5 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

Date-April 19, 1909. 	 Trial Number-42. 

PRESS-URE. 	 Sum«. 	STEAM 
. 	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE- 
°F. 

	

Meter. • 	Exhauster. 	 lbs. per sq. fez 

Time.  o 0 ;-. 0 	 0 

	

. 	li 	. 	4; 	,à)  li 	+; 	i 

	

41 . ''. 	â 	l'› 	â 	,i 	g ,à> 	4' '8> 	.1 	.2)  
8.45 a.m. 	450 	62 	64 	90 	4 • 2 	8 • 8 	9 • 0 	11.0 	1.2 	 
9.15 	" 	. 	500 	64 	67 	150 	3.7 	6.5 	6.7 	11 • 0 	2.8 	71 	66 
9.45 	" 	. 	680 	64 	65 	146 	4.3 	8 • 4 	8 • 6 	11.0 	1.9 	70 	65 

10.15 	" 	. 	720 	64 	63 	128 	3.8 	6 • 5 	6.7 	8.4 	_, 	1.8 	72 	65 
10.45 	" 	. 	790 	64 	63 	130 	4.2 	7.9 	8 4 	10.8 	-8 	1-8 	69 	62 
11.15 	" 	. 	810 	65 	64 	133 	4.3 	8.5 	8.7 	11.0 	1 • 9 	68 	62 
11.45 	" 	. 	810 	65 	65 	135 	4.0 	7 • 3 	7.5 	9.6 i.-.., 	1.4 	70 	64 
12.15p.m. 	810 	65 	66 	137 	3.9 	7 • 2 	7 • 4 	9 • 9 	a • 	 1.7 	61 	55' 
12.45 	" 	. 	820 	66 	65 	138 	4 • 1 	7.9 	8 4 	10.4 	,%, 	1.7 	68 	61 

1.15 	" 	. 	830 	65 	65 	133 	4.0 	7 • 3 	7.5 	10 • 0 	2.4 	70 	64 
1.45 	" 	. 	820 	64 	63 	135 	3.6 	6.0 	6.2 	8.4 	b 	1-3 	66 	60 
2.15 	" 	. 	850 	64 	63 	136 	4.4 	9 • 0 	9.2 	11.9 	.- 	2.5 	72 	65 
2.45 	" 	. 	840 	64 	63 	138 	4 • 0 	7.4 	7.6 	8.8 	1.2 	72 	66 
3.15 	" 	. 	830 	65 	64 	137 	3.8 	7.0 	7.2 	9 • 0 	7„ 	1.4 	67 	60 
3.45 	" 	. 	850 	66 	64 	139 	4.2 	8 • 6 	8.8 	11.0 	-en 	2.0 	69 	63 
4.15 	" 	. 	860 	67 	66 	140 	3.9 	6.7 	6 • 9 	8.7 	: 	 1.4 	66 	58 
4.45 	" 	. 	900 	67 	66 	140 	4.6 	9.5 	9.7 	11.1 	4 	2.5 	59 	52 E-I 5.15 	" 	. 	880 	67 	67 	143 	3.8 	7.2 	7.4 	9.3 	1.5 	69 	62 
5.45 	" 	. 	870 	67 	67 	146 	4.0 	7.3 	7-5 	9.5 	1.7 	70 	63 
6.15 	" 	. 	870 	67 	67 	146 	4.0 	7.4 	7.6 	9.8 	2.5 	70 	63 
6.45 	" 	. 	870 	66 	67 	145 	3.8 	7.2 	7.4 	9.6 	2.0 	68 	62 



OBSERVATIONS OF GENERAL CONDITIONS. 

Date—April 20, 1909. 	 Trial Number-42. 

SEVENTH DAY'S RUN. 

General 1Notes..- 
Barometer . at  ebee oinrdinagy,8u  of rdany!s run 	  29' 9à inches. n   

29' 93 	" 

éoal No. 27 only used. 
Average level of fuel below top plate of producer 	  24' 3 inches. 
Total water used during day's run 	  12,425 lbs. 

TIME. 
7.00  am.  Fire started with 50 lbs. of coal; fan running. 
7 , 50 " On.down-draft with exhauster. 
8.00 	" 	Started trial. 
6.00  p.m. Trial finished. 

The gas washer was not used. 
Fire banked with 60 lbs. of combustible part of refuse. 
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Date --April 20, 1909. 

Note: R. and B. apparatus used. 

Trial Number-42. 

Date-April 20, 1909. • Trial Number-42. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

	

Carbon
en 	

Inflam- Carbon Oxyg 	Ethy- 	 Meth- 	Hydro- 	Nitro- 	„nhl 

	

Time 	Dioxide 	 lene 	moxoirde- 	ane 	gen 	gen 	le 
percent. percent percent percent percent percent percent permit 

9.05 aJn..... 	12.1 	0.3 	0-3 	11.8 	2-4 	14.5 	58.7 	28-9 
1.40p.m.... . 	13-6 	0.2 	0.0 	10.1 	2.1 	8.6 	65.4 	20.8 
5.05 	" 	.... 	12 • 6 	0.4 	0.0 	11-7 	2.0 	11 • 9 	61.4 	25.6 

OBSERVATIONS OF GAS METER AND B.H.P. 

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

Main 	 Loads on 	Net 	Revo-. 

gae 	0.*dc 	 tet and 	load 	lutions 

	

Time. 	nu:ter 	feet 	Remarks. 	slack sides 	on 	counter 
readings. 	in 	 of brake , 	brake. 	reading 
	 interval ,    on side 

cub.ft. 	 UM. 	I 	lb& 	lb& 	
shaft. 

8.00 a.m. 	.. 	3518350   N.B.0.. 	275 	100 	175 	67400 
8.30 	" 	.. 	3520320 	1970 	 275 	100 	175 

" 9.00 	" 	.. 	3522400 	2080 	 300 	125 	175 
11 9.30 	" 	.. 	3524480 	2080 	 300 	130 	170 
" 10.00 	" 	.. 	3526500 	2020 	 300 	130 	170 
" 10:30 	" 	.. 	3528450 	1950 	 300 	130 	170 

11.00 	" 	.. 	3530610 	2160 	 300 	130 	170 
11.30 	" 	.. 	3532660 	2050 	 300 	125 	175 

CI 12.00 p.m... 	3534590 	1930 	 300 	125 	175 
12.30 	" 	.. 	3536690 	2100 	 300 	125 	175 

" 1.00 	" 	.. 	3538830 	2140 	 300 	125 	175 
" 1.30 	" 	.. 	3540780 	1950 	 300 	125 	175 

2.00 	" 	.. 	3542830 	2050 	 300 	125 	175 
-2.30 	" 	.. 	3544800 	1970 	 300 	120 	180 

" 3.00 	" 	.. 	3546860 	2060 	 300 	120 	180 
" 

3.30 	" • 	.. 	3548640 	1780 	 300 	120 	180 
et 4.00 	" 	' .. 	3550900 	2260 	 300 	120 	180 
" 4.30 	" 	.. 	3553120 	2220 	 300 	120 	180 
el 5.00 	" 	.. 	3554900 	1780 	 300 	120 	180 

5.30 	" 	.. 	3657080. 	2180 	If 	300 	120 	180 
6.00 	" 	.. 	3558940 	1860 	 300 	120 	180 	33481 



Date-April 20, 1909. 

Note: Boys Calorimeter used. 

• Trial Number-42. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

..= 
Water Temp. 	-IJ H 

	
cd 

11 	re). 	'Deg. Cent.  

	

Time 	Ef,r.; 7.) É   , 	 o b.0 

	

P 4 	p 0 	Time 	gfo   

	

..-■ 5 0 	..- 

	

,.0 4-> +"' 	E4..o 	 • 	1 b 	e 	ei.i,9, 
Pel cj 	d ,t; 	Inlet Outlet (f)  ,g 	 , e, 	 . 4 	0 	• .-■ 0 

C.) CD 	H 	HP  
lbs. 	lbs. 

8.00 a.m... 	60 	3 	10.2 	21.46 	1700 	101-1 	8.10 a.m.. 	50 	50 	 
8.30 	" 	.. 	57 	3 	6.22 	17.45 1630 	96.5 9.35 	" 	50 	100 	 
9.00 	" 	.. 	60 	3 	6 • 03 	18.08 1660 	105.510.50 	" 	50 	, 150 10.40 a.m 	 
9.30 	" 	.. 	60 	3 	6.00 	17.03 1650 	96.0 12.00 p.m.. 	50 	200 	 

10.00 	" 	.. 	62 	3 	6 • 43 	17.97 1685 	102-7 1.15 	" 	50 	250 	 
10.30 	" 	.. 	63 	6 • 63 	16.50 	1740 	90.6 2.30 	" .. 	50 	300 	2.45 p.m 	 
11.00 	" 	.. 	63 	3 	6.69 	17.28 1740 	97.2 3.35 	" 	50 	350 	 
11.30 	" 	.. 	65 	3 	6.85 	17.78 1755 	101.3 4.45 	" 	50 	400 	 
12.00 p.m.. 	65 	* 	6.93 	16.34 1770 	87.9 5.40 	" 	50 	450 	_ 
12.30 	" 	.. 	66 	3 	6.96 	16 • 70 	1790 	92 • 0 	 . 
1.00 	" 	.. 	67 	3 	7.15 	16.62 1630 	91.7 
1.30 	" 	.. 	67. - 	3 	7.32 	17.54 	1610 	97.8 
2.00 	" 	.. 	68 	e 	7.47 	16.59 1650 	89.4 
2.30 	" •.. 	68 	4 	7 • 70 	17.10 1720 	96.1 
3.00 	" 	.. 	69 	3 	7.84 	17.11 	1790 	98..5 
3.30 	" 	.. 	69-i-li 	7.80 	16.32 	1600 	92 • 6 
4.00 	" 	.. 	68 	7.49 	15.99 	1690 	97.6 
4.30 	" 	.. 	70 	--h• 	8 • 00 	16.89 	1720 	103.9 
5.00 	" 	.. 	70 	13r 	8.07 	15.47 	1785 	89.7 
5.30 	" 	.. 	72 	. 12-. 	8.73 	16.22 	1760 	89.6 

• 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

Date-April 20, 1909. 	 Trial Number-42. 

PRESSURE. 	SUCTION. 	STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 
oF .  

Meter. 	Exhauster. 	 lbs. per sq. in. 

	

Time. 	 "8 4 
0 0 

i-■ 	 0 .-ccj' 	 Fe 
0.> 	 0 

C.) „• 	 +; e"›  -I- 	+. 	• 	•  ,e, o 	e te, 	0 	.0,., 	0 	 t; 	,,.; 	,; 	2, ij.--) 	o ,_, 

	

o 	bp ti) 	---'.› 	 -,.› 	o 	e ro 	cs + - 1.› 
ki Ô+' 	â e4' 	ere. 	 Oe 	1 -  171' 	c 1'7 1-- 1 	4 1 ( 2/ 	a 	ô  

8.00 a.m. 	450 	58 	57 	100 	3.6 	5.1 	5.3 	7.6 	1.7 	71 	64 
8.30 	" 	. 	640 	60 	57 	155 	3.8 	6.2 	6.4 	8.6 	1.7 	69 	62 
9.00" 	. 	750 	61 	62 	133 	4.0 	7.4 	7.6 	9.5 	1.8 	70 	63 
9.30 	" 	. 	760 	62 	62 	141 	3.9 	6.8 	7-0 	8.5 	1.5 	70 	63 

10.00 	" 	. 	810 	63 	65 	141 	4.3 	8.6 	8.8 	10.3 	.. 	2.2 	72 	65 
10.30 	" 	. 	800 	64 	67 	145 	4.6 	7.6 	7-8 	9.8 	cl) 	2.3 	68 	61 
11.00 	" 	. 	790 	65 	67 	142 	3.6 	6-6 	6.8 	7-9 	1.2 	74 	68 
11.30 	" 	. 	800 	66 	68 	141 	4.3 	8.7 	8.9 	9.0 	-f, 	1.3 	73 	66 
12.00p.m. 	820 	67 	68 	143 	4.2 	8.0 	8.2 	9.3 	1.8 	'67 	61 
12.30 	' 	. 	840 	68 	69 	144 	4.2 	8.0 	8.2 	9.0 	â 	1.6 	69 	62 
1.00 	" 	. 	850 	69 	69 	148 	4.2 	8.1 	8.3 	9.6 	I* 	2.0 	67 	60 
1.30 	" 	. 	800 	68 	70 	147 	3.8 	6.9 	7.1 	8-5 	b 	1-8 	72 	65 
2,00" 	. 	810 	70 	70 	143 	4.0 	7.4 	7.6 	9.2 	e 	2.064 	58 
2.30" 	. 	840 	70 	71 	147 	4.4 	8.6 	8.8 	10.7 	e 	2.3 	71 	65 
3.00 	" 	. 	790 	71 	72 	149 	3.8 	6.6 	6.8 	8.2 	. 	1-2 	68 	62 
3.30" 	. 	820 	72 	72 	149 	4.4 	8.6 	8.8 	10.1 	ej 	1.9 	68 	61 
4.00 	" 	. 	830 	72 	67 	155 	4-2 	8.4 	8.6 	10.1 	2-0 	70 	64 
4.30" 	. 	800 	72 	72 	152 	3.9 	6.9 	7.1 	8-0 	1.3 	68 	61 
5.00 	" 	. 	810 	72 	72 	143 	4.5 	8.6 	8.8 	10.3 	2.2 	72 	65 
5.30 	" 	. 	810 	72 	73 	145 	4.1 	7.3 	7.5 	9.6 	2.0 	67 	60 
6.00 	" 	. 	810 	73 	74 	143 	3.9 	7.0 	7.2 	9.0 	1.8 	65 	58 
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OBSERVATIONS OF GENERAL CONDITIONS. 

	

. 	-EIGHTH DAY'S RUN. 
Date—April 22, 1909. 	 Trial Number-42. 

General,-Notes. 
On April  21, no trial was run, and the fire was banked with 250 lbs. of coal, and 501ba. of refuse. 	. 
April 22: 'COS.la No. 27  and  30 -lined. 
Barometer at beginning of daY's run 	  20' 40 inches. 

	

end Cif day's run 	29'4 	" 

Total water used 	  10,540 lbs. 
Avérage level of fuel below top plate of producer 	25' 7 inches. 

7.00 a.m. - Fan started; 75 lbs. of éoal fired. 
8.00 " BloWer 'started. 
8.00' " 	Trial started. 
6, 00> p.m: Trial finished. 	— 

Fife  had been banked for 36 hours before starting thls dity's rùn. 
' The gee waSher was  not used. 

Fire banked with 50 lbs. of combustible part of refuse. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-April 22,1909. 

Note: R. and B. apparatus used. 

	

Carbon 	 Infiam- Carbon r, 	Ethy- 	- 	Meth- 	Hydro- 	Nitro- 	mable 

	

Time 	Dioxide ‘-'xYgen 	lene 	n lo xoi di  -e 	ane 	gen 	gen 	gas 

per cent. per cent, per cent, per cent, per cent. per cent, per cent, per cent. 

9.10  am..... 	12'7 	0-3 	0•0 	13.6 	1.9 	18.2 	53.3 	33-7 
1.55 p.m..... 	13.7 	0.3 	0.0 	124 	2.0 	15.7 	56.2 	29•8 
5.10 	" 	.... 	13 4 	0.2 	0•1 	12.2 	2.4 	10.9 	60•8 	25•6 

OBSERVATIONS OF GAS METER AND B.H.P. 

Date-April 22,1909. 	 Trial Number-42. 

Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
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. r 	din brake. 	-ea 	g 
	  interval,   on side  

cub.  ft. 	 lbs. 	I 	lbs. 	lb,. 	shaft. 

8.15 a.m. 	.. 	3566620  	N.B.O. 	300 	115 	185 	36915 
8.45 	" 	.. 	3568520 	1900 	 300 	115 	185 

.. 9.15 	" 	.. 	3570190 	1670 	 300 	115 	185 

.. 9.45 	" 	.. 	3572260 	2070 	 300 	115 	185 

.. 10.15 	" 	.. 	3574260 	2000 	 300 	130 	170 
10.45 	"- 	.. 	3576290 	2030 	.. 	300 	130 	170 
11.15 	" 	-.. 	3578180 	1890 	 300 	135 	165 

it 11.45 	" 	' .. 	3580180 	2000 	 300 	135 	165 
.. 12.15 pan... 	3582340 	2160 	 325 	145 	180 
.. 12.45 	" 	.. 	3584410 	2070 	 325 	,145 	180 
.. 1.15 	" 	.. 	3586480 	2070 	 325 	145 	180 .. 1.45 	" 	.. 	3588550 	2070 	 325 	140 	185 
" 2.15 	" 	.. 	3590430 	1880 	 325 	140 	185 
.. 2.45 	" 	.. 	3592630 	2200 	 325 	140 	185 
.. 3.15 	" 	.. 	3594660 	2030 	 325 	140 	185 
.. 3.45 	" 	.. 	3596620 	1960 	 325 	135 	190 
Il 4.15 	" 	.. 	3598690 	2070 	 325 	135 	190 
I< 4.45 	" 	.. 	3600260 	1570 	 300 	120 	180 
.. 5.15 	" 	.. 	3602380 	2120 	 300 	115 	185 
.. 5.45 	" 	.. 	3604400 	2020 	 300 	115 	185 
" 6.15 	" 	.. 	3606380 	1980 	 300 	115 	185 	01913 

Trial Number-42. 



Date-April 22, 1909. Trial Number=42. 

25 0 

OBSERVATIONS OF GAS CALORIMETER, AND COAL WEIGHED. 

Note: Boys Calorimeter used. 

•-, 
• 	-.. 	Water Temp. '41 	-4 	

-ô P. 	a) 	 g.. 	• a) 0  
Deg. Cent. 	d'S 	,e, 	 • 

	

Time 
	

° • '-' ol  	 o 	 o en 
rf4 	.0  e 	 0 72, cti 	p e.) 	Time 	en 

to 	:80  nletOut,  let  
CD 	C.) o 	 CD Ole 	pa c.) 	 o o 	Ei 	PI ;IT,  

, 

	

lbs. 	lbs. 
8.15 a.m... 	62 	13.11 	23.18 	1700 	90.5 8.15 a.m. 	 
8.45 	" 	.. 	63 	- 	8.13 	19 • 91 	1630 	101.4 9.10 	" 	50 	50 	 
9.15 	" 	.. 	63 	6.86 	17.53 1610 	97 	10.30 	" 	50 	100 	 
9.45 	" 	.. 	65 	7.11 	18.68 	1600 	97.7 11.50 	" 	50 	150 	 

[0.15 	" 	.. 	65 	7.27 	16.99 	1670 	85 • 6 	1.]0 p.m.. 	50 	200 	12.50 p.m 	 
[0.45 	" 	.. 	68 	7.70 	18.46 	1650 	93.7 	1.45 	" 	50 	250 	1.30 	" 
[1.15 	" 	.. 	68 	7.81 	17.93 	1640 	87.5 	3.00 	" 	50 	300 	3.45 	" 
[1.45 	" 	.. 	69 	7.77 	17.54 	1670 	86 • 1 	4.00 	" 	50 	350 	 
[2.15 p.m... 	70 	8.04 	18.65 1660 	93 • 0 5.00 	" 	50 	400 	 
[2.45 	" 	.. 	70 	8.00 	18.74 	1600 	90.6 	5.45 	" 	50 	450 	 
1.15 	" 	.. 	71 	8.24 	17.87 	1725 	87.6 
1.45 	" 	.. 	73 	8.02 	19.03 	1695 	98 • 5 
2.15 	" 	.. 	73 	8.55 	18.64 	1725 	91.8 
2.45 	" 	.. 	73 	8.35 	18.77 	1600 	99 • 2 
3.15 . " 	.. 	73 	8.29 	18.58 	1610 	98.5 
3.45 	" 	.. 	73 	8.45 	1918. 	1600 	102.0 
4.15 	" 	.. 	74 	8.50 	18.91 	1610 	99.5 

73 	8.18 	17.27 1600 	86.4 
5.15 	" 	.. 	73 	8.17 	18-09 	1600 	94.3 
5.45 	" 	.. 	73 	8.65 	17.88 	1600 	87.8 	. 



Date-April 22, 1909. Trial Number -42. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRE;SSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE  - 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in  

Time.  

	

0e) 	 0) 

a) 	 o 	8 	. c., 	• 	• 

	

et' 	+d b 	d 	re 	t; 	. 	 te 	. 	.,. 	If 	-.> 

	

' . e -7.›' 	- . - . 	o 	- a b . o 	- '. , ., 	' t 	- - • 	ta )' 	o a) 	I:s- 	e . 	.. 	 - 	.,- 	. -5 

	

4", ô 	ô 	p'` 	e .Ei 	0 	:_-q 	0 	,_, 	r.D ,-, 	4", c) 	:1 	ô  
8.15a.m. 	530 	62 	65 	100 	3 • 8 	6.6 	6.8 	9.2 	1.0 	70 	63 
8.45 	" 	.' 	590 	64 	68 	133 	4 • 0 	7-8 	8.0 	10.0 	1-2 	75 	70 
9.15 	" 	. 	610 	65 	67 	113 	3.4 	5.8 	6.0 	9.6 	1 • 3 	72 	66 
9.45 	" 	. 	740 	66 	68 	125 	4.3 	8.1 	8.3 	10-4 	: 	2.0 	69 	62 

10.15 	" 	. 	740 	66 	70 	133 	3.8 	6.9 	7.1 	9 • 2â.') 	1 • 6 	67 	60 
10.45 	" 	. 	800 	67 	72 	128 	4 • 4 	8.7 	8.9 	10.7 	2.0 	69 	62 
11.15 	" 	. 	790 	68 	73 	128 	4.2 	8.2 	8.4 	10 • 3 	-,È, 	2.0 	69 	62 
11.45 	" 	. 	760 	70 	74 	128 	3.6 	6.2 	6.4 	8 • 8 	e 	1-6 	70 	.64. 
12.15p.m. 	800 	70 	74 	140 	3.9 	7-3 	7.5 	9.5 	â 	1.8 	74 	67. 
12.45 	' 	. 	820 	71 	74 	137 	3.8 	7.3 	7.5 	9.6 	1.8 	62 	55 
1.15 	" 	. 	820 	72 	75 	139 	3 • 9 	7.1 	7.3 	10.0 	1 • 8 	72 	65 
1.45 	" 	. 	840 	72 	75 	140 	3 • 9 	7.2 	7.4 	10.1 	.-e, 	1.8 	71 	64 
2.15 	" 	. 	830 	73 	76 	148 	4.0 	7.3 	7.5 	10.4 	,c2 	2-0 	70 	63 
2.45 	" 	. 	820 	74 	77 	126 	3.6 	6.1 	6 • 3 	8.7 'F" 	1.5 	73 	67 
3.15 	" 	. 	820 	74 	77 	125 	3 • 8 	6 • 9 	7 • 1 	9-1 	il, 	'1.3 	72 	66 
3.45 	" 	. 	820 	74 	77 	129 	3 • 6 	6.6 	6.8 	9.1 	;; 	1.7 	71 	63 
4.15 	" 	. 	820 	75 	78 	130 	3.6 	5.8 	6 • 0 	, 8.4 	4 	1 • 3 	73 	67 
4.45 	" 	. 	820 	74 	74 	130 	4 • 0 	7.7 	7-9 	10-5 	E-' 	2.0 	66 	60 
5.15 	" 	. 	810 	74 	74 	145 	3.6 	5.3 	5-5 	8.6 	1.• 	66 	60 
5.45 	" 	. 	860 	74 	75 	145 	4.2 	7.9 	8.1 	10.9 	2-0 	73 	67 
6.15 	" 	. 	850 	74 	75 	145 	4 • 0 	7.6 	7.8 	9.8 	1.7 	70 	63 
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OBSERVATIONS OF GENERAL CONDITIONS. 

Date—April 23, 1909. 	•NINTH DAY'S RUN. 	 Trial Number7-42. 

General Notes. 
Barometer at beginning of day's run 	  29' 51 inches. 

end of day's run 	  29• 63 " 

, Coal No. 30 only charged. 
Average level of fuel below top plate of producer 	  25' 1 inch. 
Total water used. 	  11,5'25 lbs: 

TID1E. 
7. 00 a.m. Fan started; 50 lbs. of coal 'charged. 
7. 45 " Exhauster started. 
8.05 	" Started trial. 
6.05 p.m. Finished trial. 

The gas washer was not used. 
Fire banked with 60 lbs. of combustible refuse, from the day's  rais.  



Date--April 23, 1909. , Trial Number-42. 

Date-April 23,1909. Trial Number-42. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Note: R. and B. apparatus used. 

	

Carbon 	 Enty- 	Carbon 	Meth- 	Hydro- 	Nitro- 	Inflam- 

	

Oxygen 	 mon- 
TimeDimei" lene'alle 	

gen 	gen 	mable 

	

oxide 	 gas 

percent. percent percent percent percent percent percent. percent 

9.20a.m..... 	11-1 	0-3 	0.0 	12.9 	2.3 	11 •2 	62.2 	26.4 
1.35 p.m.... . 	13.5 	0-3 	0.1 	12.8 	1 •9 	13.5 	57.9 	28-3 
5.20 	" 	.... 	12.6 	0.3 	0 •1 	12.8 	2.0 	12.4 	59.8 	27-3 

OBSERVATIONS OF GAS METER AND B.H.P. 

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

Revo- 

	

Main 	 Loads on 	Net 

	

gas 	Ckibic 	 tight and 	load 	lutions 
counter 

	

Time. 	nmter 	feet 	Remarks 	slack sides 	on 
brake.  readings. 	in 	 of brake.   Or= 	 interval. 

	

cub.ft. 	 11)S. 	lbs. 	lbs. 	shaft 

8.05 aan. 	.. 	3607200 	 	N.B.O. 	300 	125 	175 	02730 
8.35 	" 	.. 	3609110 	1910 	if 	300 	125 	175 
9.05 	" 	.. 	3610880 	1770 	" 	300 	. 125 	175 
9.35 	" 	.. 	3612960 	2080 	" 	300 	125 	175 

10.05 	" 	.. 	3614890 	1930 	" 	300 	125 	175 
10.35 	" 	.. 	3616880 	1990 	" 	300 	,125 	175 
11.05 • " 	.. 	3618900 	2020 	 300 	125 	175 
11.35 	" 	.. 	3620890 	1990 	‘‘ 	 300 	125 	175 	 . 
12.05 p.m. 	.. 	3622910 	2020 	 300 	120 	180 
12.35 	" 	.. 	3624920 	2010 	fl 	300 	120 	180 
1.05 	" 	.. 	3626490 	1570 	‘‘ 	 300 	120 	180 
1.35 	" 	.. 	3628650 	2160 	II 	 300 	120 	180 
2.05 	" 	.. 	3630410 	' 	1760 	Il 	300 	120 	180 
2.35 	" 	.. 	3622465 	2055 	" 	300 	120 	180 
3.05 	" 	.. 	3634440 	1975 	il 	 300 	120 	180 
3.35 	" 	.. 	3636352 	1912 	11 	300 	120 	180 
4.05 	" 	.. 	3638205 	1853 	if 	300 	120 	180 
4.35 	" 	.. 	3640100 	1895 	" 	300 	120 	180 
5.05 	" 	.. 	3641895 	1795 	" 300 	120 	180 
5.35 	" 	.. 	3693920 	2025 	,‘ 	 300 	120 	190 
6.05 	" 	.. 	3645730 	1810 	lt 	300 	120 	180 	684561 



Date-April 23, 1909. Trial Number-42. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

f:;■ 	
Water Temp. sa 	r-1 0  a) E 	4, 	 Deg. Cent. et 	9,4) 

	
-d  
o 

	

r..o 	-, 	0 	A 

	

Time 	Time 	 b 
E-Irj-i 	.'-› 0 , 	 •-■ a> 0 	•-■ 	 ,-. :-. 	0 
0 	.15 c.D 	-,- 	, 	, 	..a...=-.' 	E..;./D 	 o o 	4. 

 

	

o cue 	. o 	 o..4 	o .o  inlet Outlet 	 . 

CD 	C.) o 	 C.) 	MO 	 C.)C.) 	E-■ 	E.( Pi  

	

lbs. 	lbs. 
8.05:a.m... 	63 	4 	9.24 	19.65 	1630 	101.0 8.10 am.. 	50 	50 	 
8.35 	" 	.. 	63 	I 	7.10 	.16.80 	1655 	954 	" 	50 	100 	 
9.05 	" 	.. 	63 	-7,- 	6.79 	16.00 	1660 	90. 	10.10 	" 	50 	150 	 

63 	I 	6.69 	16.41 	1695 	97. 	11.10 	" 	50 	200 	 
10.05 	" 	.. 	63 	I 	6 •71 	15.20 	1730 	87. 	12.10 p.m.. 	50 	250 12.05 p.m 	 
10.35 	" 	.. 	64 	I 	6.76 	15.79 	1740 	93.3 	1.20 	" 	50 	300 	 
11.05 	" 	.. 	64 	I 	6.72 	15.15 	1780 	89.2 2.30 	" 	50 	350 	 
11.35 	" 	.. 	65 	I 	6.93 	14.95 1820 	86.7 3.40 	" 	50 	400 	 
12.05 	" 	.. 	67 	I 	7.22 	16.24 1790 	96.0 5.00 	" 	50 	450 	 
12.35 	" 	.. 	68 	I 	7.64 	1901. 	1600 	108.2 
1.05 	" 	. 	68 	I 	7.98 	17.23 	1600 	88.0 
1.35 	" 	:. 	69 	I 	8.05 	18.83 	1630 	104.4 
2.05 	" 	.. 	70 	I 	8 •37 	17.84 	1630 	91.8 
2.35 	" 	.. 	70 	-I 	7.86 	18.15 	1630 	99-6 
3.05 	" 	.. 	69 	I- 	7.80 	17.45 	1620 	92.8 
3.35 	" 	.. 	70 	I 	7.97 	17.99 	1620 	' 96.0 
4.05 	" 	.. 	69 	I. 	7.98 	17.92 	1640 	96-8 
4.35 " 	.. 	69 	I. 	8.10 	17.90 	1670 	• 97.2 
5.051" 	.. 	70 	I 	8.27 	17.56 	1690 	93.2 
5.351," 	.. 	70 	-I 	8.37 	17.59 	1680 	92.0 	' 



Date-April 23, 1909. Trial Number:--42. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  

	

OU 	 a) 
a) 	 â 	.'15.  

• . 	

,.., 	. 
• • 

	

,11,->u te: 	à 	1.4)}e 	-ti 	 .,.., 	-..0). 	1,--; 
...• 	ti›, 	T.>. 	if 	.„., 	..g, 7J  

	

e 	(f) 	,Ei 	c!) 	-A 	d 	et,' ô 	ifi 	ô  

8.05 am 	470 	62 	60 	95 	3.8 	7.4 	7.6 	9.7 	1.0 	72 	,67 
8.35 	"- 	660 	64 	64 	135 	3 • 6 	6.2 	6.4 	9.5 	1.4 	70 	62 
9.05 	" 	700 	64 	64 	133 	3-7 	6.8 	7.0 	9.8 	1.7 	72 	66 
9.35 	" 	720 	65 	65 	133 	3.5 	5.9 	6.1 	0.0 	. 	1.7 	72 	67 

10.05 	" 	770 	66 	65 	134 	4.0 	7.7 	7.9 	11.0 -1.,'' 	2.2 	70 	64 
10.35" 	760 	66 	67 	136 	3.6 	6.0 	6-2 	9.6 	1.6 	72 	66 
11.05 	" 	. 	800 	67 	67 	133 	3.8 	6.8 	7.0 	9.9 	--; 	1.7 	69 	63 
11.35 	" 	. 	830 	68 	68 	135 	4.2 	8.7 	8.9 	11.6 	2.3 	70 	64 
12.05p.m. 	800 	69 	72 	131 	3-6 	6 • 6 	6.8 	9.3 	gi 	1.0 	66 	60 
12.35 	" 	. 	780 	70 	74 	136 	3.6 	6. 4 	6.6 	9 • 5 	1.8 	68 	62 
1.05 	" 	. 	760 	70 	74 	135 	3.6 	6.8 	7.0 	10.4 	m 	2.1 	60 	52 
1.35 	" 	. 	800 	71 	74 	133 	3 • 6 	6.2 	6.4 	8.9 	.. -É 	1.0 	68 	60 
2.05 	" 	. 	'800 	71 	75 	138 	3.6 	6.1 	6.3 	9.1 	e 	1.2 	73 	66 
2.35 	" 	. 	800 	71 	75 	130 	3.5 	5.7 	5.9 	9.2'1°- 	1.4 	65 	57 
3.05 	" 	. 	860 	72 	73 	132 	4.2 	8.0 	8.2 	11.3 	rcq 	1.7 	75 	68 
3.35 	" 	. 	870 	71 	73 	128 	3.9 	7.0 	7 • 2 	10-4 	t: 	1.8 	72 	65 
4.05 	" 	. 	810 	71 	71 	133 	3.7 	6.1 	6 • 3 	9.3 F4. 	1.4 	72 	65 
4.35 	" 	. 	800 	70 	71 	140 	3.7 	6.4 	6.6 	9.3 	1." 	1.3 	68 	61 
5.05 	" 	. 	800 	71 	72 	139 	3.7 	6.3 	6.5 	9-4 	1.3 	65 	58 
5.35 	" 	. 	840 	71 	73 	141 	4.0 	7.0 	7.2 	10 • 0 	1 • 8 	68 	61 
6.00 	" 	. 	820 	72 	73 	140 	3.6 	6.0 	6.2 	9.6 	1.8 	71 	64 
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OBSERVATIONS OF GENERAL CONDITIONS. 

Date—April 24, 1909. TENTH DAY'S RUN. 	Trial Number-42. 

General Notes. 
Barometer at beginning of clay's. run 	  29' 85 inches. 

ena of fiefs run 	  2e-98 " 

Coal No. 30 only used. 
Total water used 	  13,350 lbs. 
Average level of fuel below top plate of producer 	  27' 5 inches. 

TIME. 
7.00  am. 

 7.5,5 " 
8.05 " 
8.15 " 
1.45 pan. 
6.15 " 

Fan started; 150 lbs. of coal charged from  7.00  a.m. to 8.15 a.m. 
Exhauster started. 
Started engine. 
Started trial. 
Sawdust scrubber was not used after this. 
Trial finished. 

Tank permitted to blow off. 

The gas washer was  no  t used. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-April 24,1909. 

Note: R. and B. apparatus used. 

Carbon Carbon n_ 	Ethy- 	 Meth- 	Hydro- 	Nitro- 	lidlam- 
Time 	Dioxide "'Ygen 	lene 	mon- 	ane 	gen 	gen 	Ingaapsie  

per cent, per cent per cent, per cent, per cent, per cent. per cent, per cent. 

9.10 a.m..... 	11.3 	0.2 	0.1 	12.4 	2.0 	10.0 	64 	24 • 5 
2.05 p.m..... 	12.3 	0.3 	0.0 	12.4 	2.0 	9.9 	63.1 	24.3 

OBSERVATIONS OF GAS METER AND B.H.P. 

Date-April 24,1909. 	 Trial Number-42. 

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

	

Main 	 Loads on 	Net 	Rmm› 

	

gas 	Cubic 	 tight and 	load 	lutions  

	

Time. 	nmter 	feet 	Reinarks, 	slack sides 	on 	counter 
readings. 	in 	 of brake. 	brake. , 	 reading 
	 interval.   on side 

	

cub.ft. 	 llas. 	lbs. 	lbs. 	shaft. 

8.15 aJn 	.. 	3646410 	 	N.B.O. 	300 	125 	175 	69370 
ti 8.45 	" 	.. 	3648100 	1690 	 300 	125 	175 
11 9.15 	" 	.. 	3650060 	1960 	 300 	125 	175 

9.45 	" 	.. 	3652130 	2070 	 300 	125 	175 " 

10.15 	" 	.. 	3654100 	1970 	 300 	125 	175 " 

10.45 	" 	.. 	3655930 	1830 	 300 	130 	170 
41 11.15 	" 	.. 	3657850 	1920 	 300 	130 	170 
it 11.45 	" 	.. 	3659870 	2020 	 300 	130 	170 
.. 12.15 pan... 	3661660 	1790 	 300 	130 	170 

12.45 	" 	.. 	3663770 	2110 	 300 	130 	170 " 

el 1.15 	" 	.. 	3665780 	2010 	 300 	125 	175 
1.45 	" 	.. 	3668010 	2230 	" 	300 	125 	175 
2.15 	" 	.. 	3670250 	2240 	B.O. 	300 	125 	175 
2.45 	" 	.. 	3672420 	2170 	 300 	125 	175 
3.15 	" 	.. 	3674520 	2100 	 300 	125 	175 " 

3.45 	" 	.. 	3676790 	2270 	" 	300 	125 	175 
4.15 	" 	.. 	3679150 	2360 	 300 	125 	175 " 

4.45 	" 	.. 	3681280 	2130 	N.B.O. 	300 	125 	175 
5.15 	" 	.. 	3683350 	2070 	 300 	125 	175 

" 5.45 	" 	.. 	3685510 	2160 	 300 	125 	175 
.. 6.15 	" 	.. 	3687250 	1740 	 300 	125 	175 	35390 

Trial Number-42. 

83-17 



Date-April 24, 1909. Trial Number-42. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

..I. 
- 	-,-. 	Water Temp. 	 0 

Sa■ 	0 	 a ) 	 0 
f 1 	r  ), 	Deg. Cent.  

	

Time    , rrc, iii 	p ,.., 	Time  
E-4,;=1 .c> 0 	

711 	'," 	Al: 0 	::d 0  
4., 	Inlet Outlet 0 0 ,c,1 	. 0 

U 	U o 	 .06 	gcl 0 	 00 e-■ 	HP-I 

	

lbs. 	lbs. 
8.15 a.m.. 	58 	8.72 	18.92 	1650 	1 • 0 	8.15 a.m.  	

_ 

8.45 	" 	. 	59 	4 	7.73 	17 • 43 	1670 	96.3 8.20 	" 	50 	50 	8.30 a.m.. 
9.15 	".. 	60 	7.78 	17.55 1600 	92 • 	9.20 	" 	50 	100 	 
9.45 	" 	. 	62 	48.19 	17.68 	1730 	97.5 10.40 	" 	50 	150 	 

10.15 	" 	. 	63 	e 	7.96 	18.36 	1700 	105.0 11.50 	" 	50 	200 	 
10.45 	" 	. 	64 	4 	8.00 	16.93 	1800 	95.5 12.50 p.m.. 	50 	250 	1.50p.m 	 
11.15 	" 	. 	63 	4 	7.77 	16.36 	1770 	90.4 2.00 	" 	50 	300 	 
11.45 	" 	. 	65 	4 	7 • 97 	16.31 	1755 	87.0 2.40 	" 	50 	350 	 
12.15 p.m... 	67 	4 	8 • 25 	16.51 	1770 	86.8 3.40 	" 	50 	400 	 
12.45 	" 	.. 	68 	4 	8 • 34 	16.07 1810 	83.2 4.40 	" 	50 	450 

1.15 	" 	.. 	68 	ii-ï 	8.54 	16.18 	1620 	84 • 0 5.40 	" ' 	25 	475 	 
1.45 	" 	.. 	69 	4 	8.71 	17.82 	1775 	96.0 
2.15 	" 	.. 	70 	4 	8.55 	16.97 	1780 	89.0 
2.45 	" 	.. 	70 	4 	8 • 43 	18.63 	1655 	104.4 
3.15 	" 	.. 	70 	4 	8 • 23 	18.00 	1650 	95 • 8 
3.45 	" 	.. 	70 	4 - 	8.45 	18.24 	1620 	94. 
4.15 	" 	.. 	70 	4 	8 • 51 	17.83 	1650 	91 • 5 

70 	8.82 	18.75 	1630 	96.2 
5.15 	" 	.. 	70 	4 	8 • 60 	18.60 	1605 	95 • 2 
5.45 	" 	.. 	71 	4 	8 • 27 	1956. 	1660 	101.5 

, 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

Date-April 24, 1909. 	 Trial Number-42. 

PRESSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. °F.  

M et er. 	Exhauster. 	 lbs. per sq. in. 
I 	 

	

Time. 	 e., 

g-• 	 0 	CD 
C.) . ,I 	 "Fni 	g•-■ 

. 	..e 	 c,, 	8 	. 

	

8  .= 	-,› 	• 	. 	.4 

	

-,5e 	.,..' 	g 	.LI. 	4.) 	1i 	1.; 	-, 	,2.4it›; 	4 11 	,-, 	I;  

	

. 	3' ) 	41. 5. 	-,?; 	:9 	à 	1 	cn. 	49-â 	1 	«(?:  
8.15 am. 	440 	60 	57 	98 	3.2 	5.0 	5.2 	9 • 6  	1.4 	69 	62 
8.45 	" 	. 	640 	61 	60 	139 	3.7 	7.0 	7 • 2 	10.8  	1.3 	70 	65 
9.15 	" 	. 	730 	62 	62 	144 	3.8 	7.0 	7.2 	11.2  	1.5 	69 	64 
9.45 	" 	. 	750 	64 	68 	146 	3.6 	6.1 	6 • 3 	10.0  	1 • 5 	73 	68 

10.15 	" 	. 	820 	66 	68 	145 	4.0 	8.1 	8 • 3 	11.0  	1.8 	69 	64 
10.45 	" 	. 	790 	67 	70 	148 	3-8 	7.9 	8 • 1 	11.6 	.-ci 	1 • 8 	69 	64 
11.15 	" 	. 	760 	68 	70 	150 	3 • 6 	5 • 8 	6.0 	10-0 	9 	1.7 	66 	61 
11.45 	" 	. 	800 	70 	70 	143 	4 • 2 	8.3 	8.5 	12.0 	r, 	2.1 	68 	62 
12.15p.m. 	760 	72 	72 	151 	3.4 	6.0 	6.2 	9.8 	'2 	1.6 	68 	63 
12.45 	" 	. 	800 	73 	70 	147 	4.2 	8.0 	8.2 	12.0 	',..,' 	2.3 	69 	63 
1.15 	" 	. 	820 	74 	74 	150 	4.0 	7.6 	7 • 8 	11.8 	G.) 	2.2 	72 	67 4 
1.45 	" 	. 	860 	74 	74 	155 	4.4 	9.2 	9.4 	9.4 	â 	3.2 	7.2 	66 
2.15 	" 	. 	860 	74 	74 	153 	4.2 	8.1 	8 • 3 	7 • 6 	ie 	2.0 	71 	65 
2.45 	" 	. 	860 	72 	74 	160 	4.0 	7 • 4 	7.6 	8.5 	3 • 1 	71 	64 
3.15 	" 	. 	850 	70 	72 	150 	4.0 	7.4 	7.6 	8.5 	r.:i 	3.3 	71 	64 
3.45 	" 	. 	860 	70 	72 	145 	4.3 	8.6 	8.8 	9.8  	3.9 	69 	62 
4.15 	" 	. 	860 	70 	70 	156 	4.2 	7.9 	8 4 	8.9  	3 • 5 	68 	62 
4.45 	" 	. 	850 	71 	73 	152 	3.6 	6.1 	6.3 	7.6  	2.6 	70 	63. 
5.15 	" 	. 	860 	70 	72 	151 	4.0 	8.0 	8.2 	8.0  	2 • 5 	69 	63 
5.45 	" 	. 	880 	71 	74 	150 	4.2 	7.9 	8 4 	7-5  	2.2 	71 	65 
6.15 	" 	. 	870 	71 	74 	151 	4.0 	7.8 	8.0 	7.4  	2.1 	70 	63 
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PRODUCER TRIAL No. 42. 

Date-April 13-24,1609. Producer No. 4, at McGill University. 
Time of lighting up-3.50 a.m. Trial commenced 8.20 am., 13-4-1909 .  ended 5.45 p.m., 

24-4-1909. 
Duration of trial-100 hours (10 hours per day). Kind of fuel-Nos. 27 and 30 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, Killam. 
Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. 

, Note. 
These figures do not include tile coal used for banking a;nd restarting. 

FEEL. 

1. ' Total coal charged during trial 	lbs. 	4250 
2. Moisture in coal as charged 	  per cent. 	0.97 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	13580 
4. " 	" 	of dry coal per lb 	  B.T.U. 	13720 
5. Proximate analysis of coal as charge (by weight): fixed carbon, 

64.10; volatile matter, 24.82; ash,9.57 ;moisture, 0.97 	per cent, 
6. Combustible in dry refuse removed during trial: fixed carbon

'  60 • 7; volatile matter, 5.3 	 ..,.Total per cent. 	66.0 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	41 

GAS. 	, - 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 396810 
9. Average temperature of gas leaving producer 	°F. 	730 

10.
ce - 	f4 	 ti 	at meter 	°F. 	68.4 

' 	 11. Average temperature of air in producer house 	 - °F. 69.1 
12a. Average higher calorific value of ga,s per cub. ft. by calorimeter 

(as observed) 	 . B.T.U. 	95-6 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(gas dry at 60° and 14.7 lbs. per sq. in.).   B.T.U. 	98.9 
13. Average lower calorific value of gas per cub. ft. by calorimeter (ga,s 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	89.9 
14. . Average barometric pressure 	  lbs. sq. in. 14.59 
15. " 	suction at producer 	  ..ins. of water 	1.67 
16. " suction at exhauster  	ins ,  of water 	9.13 
17. " 	pressure of gas at meter 	,   . ins ,  of water 	5.32 

STEAM, WATER, ETC. . 
18. Total steam used in producer during trial 	lbs. 	10940 
19. " water used in scrubber and gas washer 	lbs. 124505 
20. " tar extracted in scrubber and gas washer 	lbs. 	- 
21. Average power required to drive - exhauster 	H.P. 	2.5 . 
22. ce 	ii 	(c 	gas washer (used for 4 days of 

10 hours) 	H.P. 	1.5' 

ENGINE. 	
_ 

23. Total revolutions during trial (from counter) 	1306618 
24. Average explosions per minute  	104.5 
25. Average effective load on brake 	lbs. 174.4 
26. Effective radius of brake wheel 	ft. 	3.836 
27-; Average mean effective pressure from indicator diagrams 	  lbs. sq. in. 66.5 _ 

28. 	 Notes. 
Fire poked at: About 3 or 4 times in each 10 hours. 
Behaviour of coal: No difficulty in using these coals. 
Average time between poking: 
Clinker: Gave no trouble. 
Tar: Gave no trouble. 
State of engine valves at end of trial: Perfectly free. 
Valves last cleaned: March 30, 1909. 
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29. ANALYSIS OF DRY COAL. 	 30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	  4.4 % 	Carbon dioxide 	 12.72% 
Carbon 	  78-65% 	Oxygen 	  0-41% 
Nitrogen 	  1.20% 	Carbon monoxide 	 11.74% 
Oxygen 	  5.50% 	Hydrogen 	  12.95% 
Sulphur 	  0.50% 	Methane 	  2.21% 
Total carbon contained 	 Ethylene 	  0.7 % 

by dry coal charged 3305.0 lbs. 	Nitrogen 	  59.8 % 

REMARKS. 

SUMMARY OF RESULTS. 

TOTAL QTJANTITIES. 

31. Dry coal charged during trial 	lbs. 	4207 
32. Combustible charged during trial 	lbs. 	3800 
33. Average B.H.P. of engine during trial 	H.P. 27.75 
34. " indicated H.P. of engine during trial 	H.P. 39.80 
35. " H.P. taken by exhauster and gas washer 	  • H.P. 	3.4 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 27-75 
37. ii 	" corresponding to total gas produced 	H.P. 	27•75 ci 	‘c 	ii 	ce ‘i 38. and 

available for outside use, allowing for power used 	H.P. 	24.65 

HOURLY QUANTITIES. 

39. Coal charged per hour 	lbs. 42.5 
40. Dry coal charged per hour 	lbs. 42.1 
41. Combustible charged per hour 	lbs. 38.0 - 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	10.6 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	10.5 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	9.5 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	4.7 
46. Coal (as charged) per hour equivalent to steam used . in  producer 	lbs. 	13.43 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3968 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	3840 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3968 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while ga,s consumption was taken 	  cub. ft. 	3840 
51. Calorific value of coal charged per hour 	  B.T.U. 577500 
52.

(t 	it 	gas produced per hour (lower value). 	  B.T.U. 345000 
53. Steam used in producer per hour 	lbs. 109 •4 

ECONOMIC RESULTS. 

54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of  coal 
charged 	  cub. ft. 	90.4 

55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	91.3 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 101-1 
«57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr . 	 cub. ft. 196.5 

if 	 CI 	 Ct 	 CC 	 Ci 58. " B.H.P. "   cub. ft. 138.3 
59. Steam used in producer per lb. coal charged 	lbs. 	2.57 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 29-3 
61. Water used in scrubber and ga,s washer per 1000 cub. ft. gas pro- 

duced 	lbs. 314.0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  per cent. 59.9 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	53-2 
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64. Efficiency of producer plant allowing for power used  for  auxiliaries 
• and for steam used in producer 	  per cent. 40:5 

65. Thermal efficiency of engine, based on B.H  P 	   per cent. 20.5 
66. Over all efficiency of producer and engine plant 	  per cent. 	12.26 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 12420 
68. cc 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 20777 

Coal as Dry • Com- . 
charged. end. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  1.53 	1.52 	1.37 

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

auxiliaries   1.71 	1.70 	1.54 
71. Pounds per hour charged into producer per B.H.P., allow- 

ing for power and also for steam used by producer 	 2.27 	2-26 	2.02 

THE RESULTS, INCLUDING THE COAL USED FOR BANKING AND RE-STARTING, ARE AS 
FOLLOWS:- 

Coal used for lanking and re-starting 	 . 	lbs. 	1600 
la. Total coal charged, including the coal used for banking and re- 	 • . 

starting  	lbs. • 	5850 
62a. Effieiency of process of gas production and cleaning, based, on total 

coal charged (la) 	 per -  cent.. 	43.5 
63a. Efficiency of producer plant, allowing for power used by auxiliaries per cent. 	38.7 
64a. Efficiency of producer plant, allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	31.4 
66a. Overall efficiency of producer and engine plant 	  per cent. 	8-9 

	

68a. Calorific value of coal charged into producer per B.H.P. per hour   B.T.U. 28600 
, • 	 Coal as Dry 	Com- 

* 	charged. coal. bustible. 
69a. Pounds charged into Producer per B.H.P. hour developed 

by the engine 	  2.11 	2.09 	1.89 
70a. Pounds charged into producer per B.H.P. hour available 

for outside use, and allowing for power used by 
auxiliaries 	  2.37 	2-34 	2.12 

71a. Pounds charged into producer per B.H.P. hour, allowing 
for power and also for steam used by producer 	 2.92 	2.91 . 2.61 , 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 25 

Date—March 25 and 26,1909. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  29 10 inches. 

9.00 p.m., March 25 	  28' 76 	" 
end of trial 	  2888 " 

Total water used 	  34,511 lbs. 
Brick in producer base 	950 " 
Average level of coal below the top plate of the producer 	16' 3 inches. 

TIME. 
2.50 a.m., March 25 Fire started with 10 lbs. of shavings, 35 lbs. of wood, and 152 lbs. 

of coke. 
4.00 " 	" 	" On down-draft with fan exhausting directly to the atmosphere. 
4.10 " 	" 	" Charged 102 lbs. of coke. 
6.00 	" 	" 	" 	cc 	100 " 	coal. 
7.00 	 cc 	75 	cc 	cc 

7.30 	" 	" 	" 	cc 	75 	cc 	cc 

8.25 " 	" 	" On down-draft with exhauster. 
8.30 " 	" 	" Charged 75 lbs. of coal 
8.35 	" 	" 	" Started engine. 
8.40 	" 	" 	" Started trial. 
4.00 p.m., 	" 	" Gas washer blown through with steam. 
8.40 a.m., 	" 26 -Completed the trial. 

Tar from wet scrubber . 	  

Soot from pipes 	 } 	17 lbs. 
Tar from gas washer 	  
Wet refuse removed from the producer during the trial 	  .. 1,808 " 
A sample of 274 lbs. of this when dried weighed 	182 " 
Wet refuse removed at the end of the trial 	  1,016 " 
A sample of 221 lbs. of this when dried weighed 	132 " 

	

The valves were not cleaned after the trial. 	 . 
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Trial Number-3. 



Date-March 25 and 26,1909. 

Note: R. and B. apparatus used 

Trial NumSer-37. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

- 	 . 

' 	' 	 Inflam, 

	

Ethy- 	„ Carbon 	
Meth- 	Hydro- 	Nftro- Carbon c"37gen 	

'-, 

	 bl Thee 	Dimdde `-'' 	lene 	'11(11' 	ane 	gen 	gen 	Fria 	e 

	

oxi e 	 gas 

percent percent percent percent percent percent percent percent. 

9.05 a.m..... 	8.3 	0.6 	0 • 1 	9 • 0 	3 • 0 	10•0 	69 	22.1 
10.00 	" 	.... 	11 • 0 	'0.4 	0.0 	11.3 	2.0 	10.2 	65.1 	23.5 
11.00 	" 	.:.. 	10.8 	0 • 3 	0.0 	9 • 8 	2.6 	13.1 	63.4 	25.5 
12.00 p.m.... . 	9.6 	0-5 	0 • 0 	11.3 	2 • 2 	9.5 	66.9 	23.0 
1.00 	" 	.... 	14.5 	0.4 	0 • 0 	11.1 	1.9 	-15.8' 	56.3 	28.8 
2.00 	" 	.... 	8.3 	0-3 	0.0 	10.4 	2.6 	13.4 	65.0 	26.4 
3.00 	" 	.... 	14.8 	0 • 6 	0.0 	- 	12 • 7 	1 • 5 	17-8 	52 • 6 	32.0 
4.00 	" 	.... 	10.4 	0 • 2 	0.0 	12 • 5 	2.2 	10.4 	d4.3 	25.1 
5.00 	" 	.... 	10 • 3 	0.4 	0 - • 0 	15• 12- 	-1 	5.1 	66 • 9 	22.4 
6.30 	" 	.... 	13.5 	1.1 	0.2 	7 • 9 	3 • 4 	.8.5 	65 • 4 	20.0 
8.40 	" 	.... 	10.2 	1.1 	0.4 	› 	12.2 	2.1 	10.6 	.63.7 	25 • 0 

10.00 	" 	.... 	9.3 	' 	0.5 	0 • 0 	13 • 3 	1.6 	4 • 9 	• 70.4 	19.8 
12.00 a.m... . . 	9-1 	0.5 	0.0 	11.5 	2.5 	15.1 	61.3 	29.1 
1.30 	" 	... 	13.2 	0.4 	0.0 	12.4 	2.2 	14.7 	57.1 	29.3 
3.00 	" .:.. 	15.0 	0.5 	0.0 	10.8 	2 • 1 	13 • 5 	'58.1 	26.4 
4.00 	" 	.... 	15.7 	0.5 	0.1 	10.2 	"2.5 	11-6 	59.4 	24.4 
5.00 	" 	.... 	14.8 	- 0.5 	0.1 	10 • 5 	2.4 	12.6 	59 • 1 	25 • 6 
6.00 	" 	.... 	14 • ,5 	0.5. 	- 0 •,0 	10 • 6 	2-5 	14.2 	-57.9 	27.1 
7 -.00 	" 	.... 	14.4 	0-5 	0 • 3 	10-3 	2 • 4 	12.6 	59.5 	25.6 
8.00 	" 	.... 	14.3 	0.4 	0 • 1 	10.7 	2.0 	12.5 	60 • 0 	25.3 . 
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OBSERVATIONS OF GAS METER' AND B.H.P. 

Trial 'Number-37. 

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

Main 	 Loads on 	Net 	Revo- 

gas 	Cubic 	 fet and 	load 	lutions 

	

Time. 	nwter 	feet 	Remarks 	slack sioks 	on 	counter 

readings. 	in 	 of brake. 	brake. 	reading 
	 on side 	 interval ,  

cub.ft. 	 lbs. 	I 	ILIS. 	lbs. 	shaft. 

8.40 aan. .. 	2850820  	N.B.O. 	250 	100 	150 	51440 
41 9.10 	" 	.. 	2852850 	2030 	 250 	100 	150 

9.40 	" 	. 	2854580 	1730 	.. 	250 	100 	150 . 	 
10.10 	" 	. 	2856590 	2010 	it 	250 	100 	150 	61190 
10.40 	" 	. 	2858510 	1920 	 250 	100 	150 
11.10 	" 	. 	2860375 	1865 	41 	250 	100 	150 
11.40 	" 	. 	2862165 	1790 	‘. 	250 	100 	150 ' 	 
12.10 pan.. 	2864240 	2075 	 250 	100 	150 

11 12.40 	" 	. 	2866140 	1900 	 250 	100 	150 
/1 1.10 	" 	.. 	2867880 	1740 	 250 	100 . 	150 
11 1.40 	" 	.. 	2869600 	1720 	 250 	100 	150 
.. 2.10 	" 	.. 	2871460 	1860 	 250 	100 	150 ' 	 
11 2.40 	" 	.. 	2873560 	2100 	 250 	100 	150 
‘. 3.10 	" 	•. 	2875680 	2120 	 250 	100 	150 

3.40 	" 	.. 	2877290 	1610 	. 	" 	250 	100 	150 
4.10 	" 	.. 	2879335 	2045 	 250 	100 	150 

.. 4.40 	" 	.. 	2881430 	2095 	 250 	100 	150 
11 5.10 	" 	.. 	2883520 	2090 	 250 	100 	150 

5.40 	" 	.. 	2885550 	2030 	 250 	100 	150 
. ■ 6.10 	" 	.. 	2887400 	1850 	 250 	100 	150 	13560 
11 6.40 	" 	.. 	2889225 	1825 	 250 	100 	150 
11 7.10 	" 	.. 	2890790 	1565 	 250 	100 	150 

7.40 	" 	.. 	2892845 	2055 	 250 	100 	150 
8.10 	" 	.. 	2894785 	1940 	 250 	100 	150 

.. 8.40 	" 	.. 	2896720 	1935 	 250. 	100 	150 
41 9.10 	" 	.. 	2898705 	1985 	 250 	100 	150 
41 9.40 	" 	.. 	2900490 	1785 	 250 	100 	150 
it 10.10 	" 	.. 	2902495 	2005 	 250 	100 	150 
.. 10.40 	" 	.. 	2904405 	1910 	 250 	100 	150 
.. 11.10 	" 	.. 	2906335 	1930 	 250 	100 	150 
11 11.40 	" 	.. 	2908185 	1850 	 250 	100 	150 
.. 12.10 aan.... 	2910080 	1895 	 250 	100 	150 
41 12.40 	" 	.. 	2911850 	1770 	 250 	100 	150 
.. 1.10 	" 	.. 	2913550 	1700 	 250 	100 	150 
“ 1.40 	" 	.. 	2915540 	1990 	 250 	100 	150 	. 62290 
41 2.10 	" 	.. 	2917275 	1735 	 250 	100 	150 
.. 2.40 	" 	.. 	2919035 	1760 	 250 	100 	150• 

3.10 	" 	.. 	2921020 	1985 	 250 	100 	150 
41 3.40 	" 	.. 	2922980 	1960 	 250 	100 	150 

4.10 	" 	.. 	2925000 	2020 	.. 	250 	100 	150 
4.40 	" 	.. 	2926940 	1940 	11 	250 	100 	150 

■ , 5.10 	" 	.. 	2928940 	2000 	 250 	100 	150 
.. 5.40 	" 	.. 	2930945 	2005 	 250 	100 	150 
■■ 6.10 	" 	.. 	2932982 	1935 	 250 	100 	150 ' 	 

6.40 	" 	.. 	2934950 	1970 	 250 	100 	150 
7.10 	" 	.. 	2936820 	1870 	44 	250 	100 	150 
7.40 	" 	.. 	2938880 	2060 	14 	250 	100 	150 
8.10 	" 	.. 	2941010 	2130 	i. 	250 	100 	150 
840 .  " 	.. 	2942815 	1805 	.i 	 250 	100 	150 	08291 

Date-March 25 and 26,1909. 



Date-March 25 and 26, 1909. 

Noie: Boys Calorimeter used. 

Trial Number-37; 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

- 
- 	,->

' 	
Water Temp. 	 el R. 	0 

	

. 	 Deg. Cent. 	.  

	

Time 	Eli> "cp.', 	.7, re., 	 c.› P. ;-. 	p 0 	Time 	0 

	

to 	--.  
7 3 tol  Inlet Outlet 	 ..3 	?Ill 

	

4a 1[3 -'e 	"0 	 o;.4 	o 
0 	0 48 	- 	0 il 	ilk) 	 OZ.D 	E...I 	Pa,  

	

lbs. 	lb?. 
8.40a.m... 	64 	* 	6.54 	15.07 1770 	89.5 8:40ain 	 
9.10 	" 	.. 	64 	fy 	5.58 	14.14 1630 	94.7 9.20 	" 	50 	50 10.40 
9.40 	" _. 	65 	1 	584 	12.57 	1600 	85.310.20 	" 	50 	100 10.45. 

10.10 	" 	., 	65 	1 	5 • 68 	11.51 	1645 	76.010.50 	" 	75 ._ 	175- 	 
10.40 	" 	.. 	63 	1 	4.98 	11.69 	1790 	95.211.30 	" 	50 	' 	225 	,  
11.10 	" 	.. 	63 	1 	4-79 	11.34 1600 	95•812.00p.m. 	50 	275 	 
11.40 	" 	:. 	62 	* 	4 • 99 	14.69 	1600 	.92.212.35 	" 	50 	325 	12.30 
12.10p.m... 	65 	e 	5.70" 	13.40 	1735 	78:3 	1.10 	" 	25 	350 	 
12.40 	" 	.. 	65 	* 	5 • 86 	15;58 	1715 	99 • 0 	1.55 	" 	50 	400 	2.15 
1.10 	" 	:. 	67 	* 	5.96 	15.41 	1100 	95.5 	2.25 	" 	-50 	450 	 
1.40 	" 	,. 	68 	* 	6.07 	13.97 	1760 	826 	2.55 	" 	, 50 	500 	 
2.10 	" 	.. 	68 	fy 	6.08 	13.45 1645 	82.3 3.45 	" 	50 	550 	 
2.40 	" 	.. 	68 	h 	5 • 55 	11.56 1770 	72-2 4.30 	" 	50 	600 	 
3.10 	" 	:. 	67 	fy 	5.52 	19 • 81 	1640 	103-, 	5.00 	" 	25 	625 	 
3.40 	" 	.. 	68 	4 	6.65 	13.15 	1670 	86.0 5.20 	" 	50 	675 	 
4.10 	" 	.. 	67 	h 	5.29 	12.19 	1820 	. 85.4 	5.55 	" 	50 	725 	6.00 	, 
4.40 	" 	.. 	67 	1 	4.97 	11 • 29 1680 	84.1 7.00 	" 	50 	775 	 
5.10 	" 	.. 	67 	4 	5.08 	10.78 1800 	81.3 7.45 	" 	50 	825 	 
5.40 	" 	.. 	68 	1 	5.27 	12.76 1750 	77.9 9.00 	" 	50 	875 	9.00 
6.10 	" 	..Gas outin 	Calorimeten 	, 	9.50 	" 	50 	925 	 
6. 40 	" 	.. 	68 	' 	e 	5.97 	17 • 12 	1715 	111-310.25 	" 	50 	975 	10.25 
7.10 	" 	.. - 68 	h. 	6.02 	14.00 	1760 	95.411.15 	" 	25 	1060 	 
7.40 	" 	.. 	69 	4 	5.60 	12.45 	1745 	94.712.30 a.m. 	50 	1050 	 
8.10 	" 	.. 	69 	4 	'5.75 	11 • 89 	1820 	88.8 	1.10 	" 	50 	1100 	1.00 
8.40 	" 	.. 	69 	4 	5.97 	11.14.1905 	85.5 	1.55 	" 	50 	1150 	1.50 
9.10 	" 	.. 	70 	h 	5.99 	11.88 1715 	96.0 2.30 	" 	50 	1200 	4.05 
9.40 	" 	.. 	70 	h 	6.24 	11-16 1755 	82.0 4.10 	" 	25 	1225 	 

10.10 	" 	.. 	70 	h 	6-20 	11.51 	1750 	88.1 5.30 	" 	50 	1275 	- 
10.40 	" 	.. 	Calorhneter not working, 	 6.25 	" 	25 	1300 	 
11.10 	" 	.. 	69 	h 	5-99 	11.60 	1720 	91.6 7.05 	" 	25 	1325 	 
11.40 	" 	.. 	69 	' h. 	5 • 93 	11.10 	1700. 	83-5 	8.15 	" 	25 	1350 	8.00 
12.10aJn... 	69 	q 	5.97 	13.79 	1750 	81.3 
12.40 	" 	.. 	69 	fy 	5.92 	14.79 	1640 	98-7 
1.10 	" 	.,. 	68 	fy 	5 • 35 	12.81 	1840 	93.2 
1.40 	" 	.. 	68 	4 	5.31 	13.75 	1640 	109.7 
2.10 	" 	.. 	68 	1 	5 • 00 	12-65 	1870 	109.6 
2.40 	" 	.. 	67 	4, 	4.98 	11.68 	1880 	99.7 
3.10 	" 	.. 	68 	h 	5.35. 	13.77 	1720 	98.2 
3.40 	" 	.. 	68 	fy 	5.57 	13-94 1650 	93.2 
4.10 	" 	.. 	69 	h. 	5.60 	14.28 	1695 	99.8 
4.40 	" 	.. 	70 	fy 	5-54 	13.96 '1750 	100 
5.10 	" 	.. 	67 	h 	5.44 	13-09 1790 	93 
5.40 	" 	.. 	70 	f5 - 	6.20 	14 • 75 	1710 	99.1 
6.10 	" 	.. 	71 	fy 	,5 • 89 	14.27 	1720 	98.0 
6.40 	" 	.. 	68 	h. - . 5.38 	13.19 	1795 	95.1 
7.10 	" 	.. 	67 	fy 	5.42 	12.98 1825 	93.7 
7.40 	" 	.. 	66 	fy. 	5.33 	12-67 	1785 	89-0 
8.10 	" 	.. 	66 	* 	5.41 	14.01 	1700 	'87-0 



Date-March 25 and 26, 1909. Trial Number-37. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 

	

TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

M eter. 	Exhauster. 	 lbs. per sq. in. 

Time.  

	

o w 	 0 

P 	 0 rcj 	
.11 

0 	 0 

	

g +4 	.. 	c-■ 	• 	°) .--e 	-.. 

	

a) 	cd 0 
 . 	

g 	. 	 0 	+; 	t; 	_...; 	e..„ 	â),,,; 

	

, 	 - 	• -,...› 	. 	 ..„ 	,i.) 	-, 	Q) . ,,,, 	-8'.,-1  
P.40 cD 	r=i - 	 o 	41 	o 	'■ , 	c' 41 	P.48 	8,  

8.40a.m. 	660 	67 	67 	95 	3.9 	7.9 	8.1 	8.3 	3.3 	1.0 	62 	58 
9.10 	" 	. 	680 	68 	68 	129 	4.0 	8-3 	8-5 	9-3 	3.0 	0.8 	58 	54 
9.40 	" 	. 	710 	68 	69 	130 	3.9 	7.4 	7-6 	8.9 	3.4 	1.1 	72 	66 

10.10 	" 	. 	720 	69 	70 	137 	4.0 	7-7 	7.9 	8.8 	3 •4 	1.0 	74 	68 
10.40 	" 	. 	700 	69 	65 	141 	3.5 	5.7 	5.9 	6-5 	2.7 	0-3 	68 	64 
11.10 	" 	. 	710 	68 	62 	142 	3.6 	6.1 	6-3 	7.2 	2.9 	0.8 	66 	60 
11.40 	" 	. 	720 	67 	63 	140 	3-9 	7.5 	7.7 	9-2 	3.5 	1.2 	70 	65 
12.10 	" 	. 	720 	68 	69 	138 	4-1 	8.1 	8.3 	9.4 	4-0 	1-4 	56 	50 
12.40p.m. 	720 	68 	68 	139 	3.7 	6.7 	6.9 	8-0 	3.6 	1.0 	36 	30 
1.10 	" 	. 	720 	70 	72 	140 	3.5 	5.7 	5.9 	6.8 	3.3 	0.9 	38 	31 
1.40 	" 	. 	700 	72 	72 	136 	3.9 	7.4 	7.6 	8-5 	3.4 	1.0 	62 	58 
2.10 	" 	. 	700 	71 	72 	148 	3-9 	7.8 	8-0 	9-3 	3-6 	1.1 	70 	65 
2.40 	" 	. 	720 	70 	70 	148 	4.0 	7.4 	7.6 	9.0 	3 •5 	1.1 	68 	63 
3.10 	" 	. 	760 	70 	70 	150 	3r6 	' 	6.0 	6-2 	7.2 	3-4 	1.1 	44 	35 
3..40 	" 	. 	700 	70 	68 	143 	3.4 	6.0 	6.2 	6.9 	3.0 	1.0 	72 	68 
4.10 	" 	. 	720 	70 	70 	148 	3.9 	7.4 	7-6 	10-7 	3.7 	1.1 	60 	55 
4.40 	" 	. 	740 	72 	68 	145 	4.0 	7.5 	7.7 	9.0 	3.7 	1.0 	70 	62 
5.10 	" 	. 	720 	72 	68 	142 	4-0 	7.5 	7 •7 	9-3 	3-7 	1.4 	55 	50 
5.40" 	. 	720 	70 	68 	142 	4.0 	7-5 	7.7 	9.9 	3.9 	1.2 	58 	53 
6.10 	" 	. 	810 	70 	70 	145 	3-7 	6.0 	6.2 	8.8 	4-0 	1.0 	57 	52 
6.40 	" 	. 	700 	70 	70 	146 	3-3 	4.9 	5.1 	5.6 	2.8 	0.4 	28 	20 
7.10 	" 	. 	700 	70 	70 	150 	3-9 	4.3 	7.5 	9-4 	3-5 	1.0 	45 	40 
7.40 	" 	. 	740 	70 	70 	148 	4.0 	7.3 	7.5 	9.0 	3.4 	1.0 	66 	62 
8.10 	" 	. 	700 	70 	72 	150 	4.0 	6.8 	7.0 	7.6 	3.3 	1.0 	65 	61 
8.40 	" 	. 	720 	70 	72 	148 	4.0 	7.0 	7.2 	8.2 	3.3 	1.1 	78 	73 
9.10 	" 	. 	700 	70 	73 	145 	3-8 	6.4 	6.6 	7-0 	3.3 	1.1 	72 	67 
9.40 	" 	. 	700 	72 	72 	140 	3.7 	6.7 	6-9 	7.8 	3.5 	1.1 	73 	68 

10.10 	" 	. 	720 	71 	73 	136 	4-0 	7-4 	7.6 	8-9 	3-7 	1.1 	75 	70 
10.40 	" 	. 	700 	72 	74 	140 	4.0 	7.0 	7.2 	8.2 	3-7 	1.1 	74 	69 
11.10 	" 	. 	700 	72 	72 	142 	4-0 	6-0 	6.2 	6.8 	3.3 	1-0 	70 	65 
11.40 	" 	. 	720 	72 	72 	134 	3.9 	6.8 	7.0 	7.2 	3.4 	1.0 	70 	65 
12.10a.m. 	740 	70 	72 	142 	3.6 	5.2 	5.4 	6.6 	3.3 	1-1 	70 	65 
12.40 	" 	. 	700 	69 	69 	140 	3.9 	6.2 	6.4 	7.7 	3.6 	1-3 	73 	69 
1.10 	" 	. 	710 	69 	68 	131 	3.7 	5.3 - 	5-5 	7.8 	4-0 	1.6 	50 	45 
1.40 	" 	. 	750 	68 	68 	136 	3.4 	5-4 	5.6 	5-7 	3.5 	1-2 	68 	64 
2.10 	" 	. 	760 	67 	68 	138 	3.8 	6.6 	6-8 	7-3 	3-6 	1.1 	66 	61 
2.40 	" 	. 	790 	67 	68 	135 	3.9 	7.0 	7.2 	8.3 	4.2 	1.6 	54 	50 
3.10 	" 	. 	810 	67 	70 	136 	3.9 	7.2 	7.4 	8-5 	4.3 	1-6 	59 	47 
3.40 	" 	. 	820 	67 	72 	142 	3.9 	7.2 	7-4 	8.7 	4.3 	1-7 	60 	47 
4.10 	" 	. 	820 	68 	73 	140 	3.9 	7.2 	7.4 	8.3 	4.0 	1-4 	48 	38 
4.40 	" 	. 	820 	68 	74 	140 	3-9 	7-0 	7-2 	7.9 	3.6 	1.1 	55 	46 
5.10 	" 	. 	830 	69 	66 	141 	3.9 	7.1 	7.3 	8.0 	3.7 	1.1 	56 	46 
5.40 	" 	. 	840 	69 	73 	143 	4.0 	7.8 	8.0 	8.8 	4.0 	1-3 	55 	46 
6.10 	" 	. 	820 	72 	76 	144 	4.0 	7.7 	7-9 	8.4 	3-7 	1.2 	46 	38 
6.40 	" 	. 	830 	70 	68 	143 	3.8 	6.9 	7.1 	7.4 	3-8 	1-0 	47 	40 
7.10 	" 	. 	830 	70 	68 	142 	3.8 	6.9 	7.1 	8.2 	4.2 	1.3 	57 	47 
7.40 	" 	. 	840 	70 	68 	145 	4.0 	7.6 	7.8 	9.0 	4-4 	1.6 	46 	37 
8.10 	" 	. 	860 	70 	69 	144 	4-0 	7.7 	7.9 	8.7 	4-4 	1.6 	48 	40 
8.40 	" 	. 	840 	70 	69 	145 	3.5 	6-2 	6.8 	6.8 	3.6 	1.3 	60 	51 



91.6 

97.9 

3.8% 
74.6% 

1.6% 
6.9% 
0.8% 

999.0 lbs. 
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PRODUCER TRIAL No. 37. 

Date-March 25-26,1909. Producer No. 4, at McGill University. 
Time of lighting up-2.50 a.m. Trial commenced 8.40 a.m. March 25; ended 8.40 a.m. 

March 26. 
Duration of trial-24 hours. Kind of fuel-No. 25 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, Killam. 
Chemists-Stansfield Campbell, Nicol's. 

SUMMARY OF OBSERVATIONS. 

FUEL. 
1. Total coal charged during trial 	lbs. 	1350 
-2. Moisture in coal as charged 	  per cent. 	0.9 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	13100 
4. cc 	cc 	of dry coal per lb 	  B.T.U. 	13210 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 	 - 

• 70.5; volatile matter, 15.6; ash, 13.0; moisture, 0.9 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon

'  58.7; volatile matter, 3.1 	' 	 Total per cent. 	61.8 
• 7. Average depth of fuel bed (measured from centre of gas outlet)' 	Ms. 	43.7 

GAS. • 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 91995 
9. Average temperature of gas leaving producer 	°F. 	'706 - 

' 10. 	cc 	cc 	cc 	at meter 	°F. - 69 •5 
11. AVerage temperature of air in producer house 	°F. 70.0 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 
12b. Average higher calorific value of gas per cub. ft. -  by calorimeter 

(gas dry at 60° and,14•7 lbs. per sq. in.) 	  B.T.U. 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	89.4 
14. Average barometric pressure 	 - lbs. sq. in. 14.16 
15. " suction at producer 	 ins. of water 	1.12 
16. " suction at exhauster  	ins. of water 	8 4 
17. ' " pressure of gas at meter 	.ins. of water 	5.36 

. 	 ' STEAM, WATER, ETC. 
18: Total steam used in producer during trial 	 lbs. ,- 2590 • 
19. " water used in scrubber and gas washer 	lbs. 34511 
20. " tar extracted in scrubber and gas washer 	lbs. 	17 
21. Average power required to drive exhauster 	H.P. 	2.5 
22. cc 	cc 	cc 	gas washer 	H.P. 	1.5 

	

ENGINE. 	 . 
23. Total revolutions during trial (from counter) 	 313702 - 
24. Average explosions per minute . 	 109.9. 
25. Average effective load on brake 	lbs. 	150 
26. Effective radius of brake wheel 	ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 56.5 

28. 	 Notes. 
Fire poked at: 9.00, 10.15 am.;. 12.15, 1.55, 5.50 
Refuse removed at: 10.10, 10.45 am.; 12.30, 2.1 
Behaviour of coal: Very good. 
Average time between poking: 3 hours. 
Clinker: No arch or clinker formed. 
Tar: Very little dirt or tar given off. 
State of engine valves at end of trial: Did not n 
Valves last cleaned: March 9, 1909. 

29. ANALYSIS OF DRY COAL. 
Hydrogen 	  
Carbon 	  
Nitrogen. 	  
Oxygen. 	  
Sulphur 	  
Total carbon contained 

by dry coal charged 

30. ANALYSIS OF GAS BY VOLUME: 
Carbon. dioxide 	12.1% 
Oxygen 	  . 	0.5% 
Carbon monoxide 	11-2% 
Hydrogen. 	  11.8% 
Methane 	2.3% 

• Ethylene 	0.1% 
Nitrogen. 	62.0% 

, 9.00 p.m.; 12.30, 1.50 a.m. 
5, 6.00, 9.00, 10.25 p.m.; 1.00, 1.50, 4.05, 8.00 a.m. 

eed cleaning. 
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63.8 
64-5 

74.2 
105.7 
150.2 
1.92 
25.6 

375.0 

43.4 
36.3 

29.1 
18.9 
8.23 

13,420 
30,920 

2.43 

3 •03 
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REMARKS. 

The gas was poor, bad patches coining through and slowing down the engine from 
time to time. During last six hours double the amount of steam was used. This caused 
a marked improvement in quality and steadiness of gas and reduced coal consumption. 
It appears that if this large quantity of steam had been used from start better results 
would have been obtained. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1339 
32. Combustible charged during trial 	lbs. 	1162 
33. Average B.H.P. of engine during trial 	H.P. 23-85 
34. " indicated H.P. of engine during trial 	H.P. 	33.93 
35. " H.P. taken by exhauster and gas washer 	 . 	H.P. 	4-0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 23.85 
37.

ct 	" corresponding to total gas produced 	H.P. 	23-85 
38. " 	 cc 	cc 	cc 	cc 	and available 

for outside use, allowing for power used 	H.P. 	19.85 
HOURLY QUANTITIES. 

39. Coal charged per hour.... 
40. Dry coal charged per hour 
41. Combustible charged per hour 	  
42. Coal charged per sq. ft. of fuel bed per hour 	  
43. Dry coal charged per sq. ft. of fuel bed per hour 	  

, 44. Combustible charged per sq. ft. of fuel bed per hour 	  
45. Coal (as charged) per hour equivalent to power used for auxiliaries 
46. Coal (as charged) per hour equivalent to steam used in producer 	 
47. Gas (by meter) supplied by producer per hour 	  
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  
51. Calorific value of coal charged per hour 	  
52. " gas produced per hom. (lower value) 	  
53. Steam used in producer per hour 	  

	

lbs. 	56.25 

	

lbs. 	55.70 

	

lbs. 	48.4 

	

lbs. 	14.1 

	

lbs. 	13.9 

	

lbs. 	12.1 

	

lbs. 	9.44 

	

lbs. 	13-72 

	

cub. ft. 	3830 

	

cub. ft. 	3588 

cub. ft. 	3830 

	

cub. ft. 	3588 
B.T.U. 737000 
B.T.U. 320500 

	

lbs. 	108 
ECONOMIO RESULTS. 

54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 
charged 	  

55. Gas (dry at 60° and 14.7  lb.  per sq. in.) produced dry coal charged 
56. Gas (dry at 60° and 14 •7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 
58. cc 	ct 	 cc   
59. Steam used in producer per lb. coal charged 	  
60. Water used in scrubber and gas washer per lb. coal charged 	 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro-

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

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

, 	and for steam used in producer 	  
Thermal efficiency of engine, based on B.H  P 	  
Over all efficiency of producer and engine plant 	  
Calorific value of gas supplied to engine per B.H.P. per hour 

cub. ft. 
cub. ft. 

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

lbs. 
lbs. 

lbs. 

65. 
66. 
67. 
68. cc 	 coal charged into producer per B.H.P. per hr... B.T.U. 

per cent. 
per cent. 
per cent. 

B.T.U. 

Coal as 
charged. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  2.36 

70. Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by 
auxiliaries 	  2.83 

71. Pounds per hour charged into producer per B.H.P., allow-
ing  1or power and also for steam used by producer 	 3.52 

Dry Com-
coal. bustible. 

2.34 	2-03 

2.80 

3.49 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 25 (Second Trial) 

Date—March 29 and 30,1909. 	 Trial Number-38. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  29' 15 inches. 

elnOdp.or 
trial  ,
r  l■ arch 29 	  29' 20 	" 
	  29' 26 	" 

Total water used 	  35,100 lbs. 
Brick in producer base 	900 " 
Average level of coal below the top plate of the producer 	  27' 25 inches. 

TIME 
3.30 a.m., March 29 Fire started with 10 lbs.of shavings, 40 lbs.of wood,1351bs.of coke. 
4.30 " 	" 	" Producer on down-draft with fan exhausting directly to the 

atmosphere. 	 . 
5.00 	" 	" 	" Charged 100 lbs. of coal. 

it 	i( 7.15 " 	 " 	120 " 	" 
8.20 " 	" 	" On down-draft with exhauster. 
8.25 	" 	" 	" Charged 75 lbs. of coal. 
8.30 	" 	" 	" Started engine. 
8.40 " 	" 	" Trial commenced. 

11.20 " 	Gas washer blown through with steam. 
12.40 p.m. 	" 	30 	(c 	ic 	 u  

7.40 ' " 	" 	" Trial completed. 

Explosion counter out of order durini part of trial. 
20 lbs. of tar removed from the wet scrubber. 
Weight of wet refuse removed during the trial 	129 lbs. 
This quantity when dried weighed 	84 " 
Weight of wet refuse removed at the end of the trial 	727 " 
A sample of 147 lbs. of this when dried -weighed  	81 " 

Valve spindles were cleaned after the trial; there was no tar but valve spindles were dry and sticky. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-March 29 and 30,1909. 	 Trial Number-38. 

Note: R. and B. apparatus used. 

bon 	 am- Carbon ,-, 	Ethy- 	Car 	
Meth- 	Hydro- 	Nitro- 	Infi 

Time 	Diœdde `-'xYgen 	lene 	mo xci Idl 	e 	a n e 	g e 	n 	g e n 	mgaabs 1 e  

per cent. per cent, per cent, per cent, per cent per cent , per cent, per cent. 

	

9.00 	a.m..... 	9.2 	0.8 	0.1 	9 • 6 	3.3 	9.5 	67.8 	22.2 

	

10.00 	" 	.... 	11.2 	0.8 	0.2 	10.6 	2 • 2 	12.2 	62 • 8 	25 • 2 

	

11.00 	" 	.... 	13.6 	0-6 	0.0 	10.3 	2.6 	11-1 	61.8 	24.0 

	

12.00 	p.m..... 	14.0 	0.7 	0.0 	10.1 	1.7 	11.7 	61.8 	23.5 

	

1.10 	" 	.... 	14.8 	0.4 	0-0 	11.5 	1.9 	15 • 0 	56.4 	28.4 

	

2.00 	" 	.... 	12.4 	0 • 5 	0.0 	12.3 	1.6 	10.4 	62.8 	24.3 

	

3.00 	" 	.... 	14.5 	0.6 	0.0 	10.4 	2.0 	12.1 	60.4 	24.5 

	

4.00 	" 	.... 	14.8 	0.5 	0.0 	10.7 	1.6 	11.7 	60 • 7 	24.0 

	

5.00 . 	" 	.... 	14.1 	0 • 7 	0 • 0 	11-3 	2.1 	9.8 	62.0 	23.2 

	

7.00 	" 	.... 	14.7 	0.7 	0.0 	9.5 	2.4 	12.0 	60.7 	23.9 

	

8.30 	" 	.... 	13.3 	0 • 6 	0.1 	10.2 	2.0 	13.9 	59.9 	26 • 2 

	

10.00 	" 	.... 	14.7 	0.6 	0.0 	10 • 5 	1.6 	14.2 	58.4 	26.3  

	

11.30 	" 	.... 	13.0 	0.6 	0.2 	10.4 	2.1 	11 • 6 	62-1 	24.3 

	

1.00 	a.m..... 	12.5 	0-6 	0 • 0 	10.8 	2 • 0 	12.4 	61.7 	25 • 2 

	

2.30 	" 	.... 	15.1 	0.6 	0.0 	10.0 	0.20 	11.7 	60.6 	23.7 

	

3.50 	" 	.... 	12-2 	0.7 	0.0 	11.0 	0 • 20 	14.4 	59.7 	27.4 

	

5.00 	" 	.... 	10.0 	0 • 6 	0.1 	7.9 	0.30 	9 • 6 	68 • 8 	20.6 

	

6.00 	" 	.... 	13.4 	0.7 	0.0 . 	10-8 	0-21 	11.8 	61.2 	24.7 

	

7.15 	" 	.... 	14.0 	0.4 	0.1 	11.2 	0.19 	11.8 	60 • 6 	25.0 

83-18 



27.e 

OBSERVATIONS OF GAS METER AND B.H.P. 

Date--March 29 and 30,1909. 	 Trial Number-38. 

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

. 	 , 
. 	 s on 	 REM> Main 	 Load 	 Net - 

h U gas 	Càibic 	 tight-and 	load 	CO  e; 

	

'rime. 	nmter 	feet 	Remarks 	l  . slack sides 	on 	reading readings. • 	in 	 of brake , 	brake. 
	  interval.  	on side 

cub.ft. 	 rbEi. 	11Y1 	DIS. 	
shaft. 

8.40 aJn. .. 	2943470   N.B.0_ 	1 	250 	100 	150 	09150 
9.10 	". . 	2945220 	1750 	 250 	100 	- 	150 	.. •: ... ,.. 
9.40 	" 	.. 	2947150 	1930 	.. 	250 	100. 	150 

10.10 	" 	.. 	2949040 	1890 	 250 	, 	100 	150 
10.40 	" 	.. 	2950920 	1880 	 250 ' 	100- 	150 
11.10 	" 	.. 	2952860 	1940 	41 	250 	100 	150 
11.40 	", 	.. 	2954950 	2090 	.. 	250 	100 	150 
12,10 pan... 	2956850 	1900 	 250 	100 	150 	, 	 
12:40 	" 	-:-, 	2958950 	2100 	11 	250 	100 	150 	35795 
1.10 	" 	,. 	2961110 	2160 	-4. 	250 	100 	150 
1.40' 	" 	.. 	2962970 	1860 	" ' 	 250 	100 	150 
2 .10 	." 	,. 	2966150 	2180 	" 	250 	100" 	150 
2.40 	" 	.. 	2967050 	1900 	" 	250 	100 	150 
3.10 	' 	.. 	2968970 	1920 	" 	250 	1100 	150 
3.40 	" 	.. 	2971130 	2160 	.. 	250 	, 100 	150 
4.10 	" 	.. 	2973130 	2000 	" 	250 	100 	150 
4.40 	" 	.. 	2975170 	2040 250 	100 	150 - 	 
5.10. " 	..' •2977180 	2010 	" 	250 	100 	150 , 	 
5.40 	" 	.. 	2979120 	1940 250 	100 • 	150 
6;10 	" 	.. 	'2980930' 	1810 	" 	250 	100 	150 
6.40 	' 	..2982950 	2020 	" 	250 	100 	150 
7.10 	" 	.. 	2984400' 	1450 	" 	250 	100 	150 
7.40 	" 	.: 	2986360 	1960 	" 	250 	100 	' 150 	. 	, 	 
8.10 	" 	.. 	•2988180' 	1820 	" 	250 	100 	150 
8-,40 	" 	. 	2990120 	1940 	- " 	250 	100 	150 
9.10 	" 	.. 	2992050 	1930 	" 	250 	100 	150 
9.40 	" 	.. 	2993450 	1900 	" 	' 	250 	100 	150 

10.10 	" 	.. 	, 2995860 	1910 	. 	250 	100 	150 
10.40 	" 	. 	2997850 	1970 	' 	" 	250 	100 	150 
11.10 	" 	,. 	2999850 	'2020  ' 	 250 	100 	150 
11.40 	" 	.. 	3001750 	1900 	" 	250 	100 	150 
12.10 a.m. .. 	3003630 	1880 	.. 	250 	100 	150 
12.40 	" 	.. 	3005440 	1810 	" 	250 	100 	150 
1.10 	" 	.. 	3000748 	2040 	 250 	100 	150 
1.40- " 	.. 	3009600 	2120 	II 	250 	. 	100 	150 
2.10 	" 	_. 	3011540 	1940 250 	100 	150 
2.40 	" 	.. 	3013620 ' 	2080 	" 	250 	100 	150 
3.10 	" 	.. 	3015700 	2080 	" 	250 	100 	150 	.... 
3.40 	" 	•. 	3017920 	2220 	" 	250 	100 	150 
4.10 	" 	.. 	3020020 	2100 	" 	250 	100 	150 
4.40 	" 	.. 	3021970 	1950 	" 	250 	100 	150 - 	 
5.10 	" 	.. 	3023990 	2020 250 	100 	'150 	..... , 	 
5.40 	" 	. 	3026080 	2090 	.. 	250 	100 	150 
6.10 	" 	. 	3028080 	2000 	" 	S50 	100 	150 
6.40 	" 	.. 	3030050 	1970 250 	100 	150 
7.10 	" 	.. 	3032280 	2230 	" 	250 	100 	150 
7..40 	" 	. 	3034410 	2130 	" 	250 	100 	150 	61921 



Date-March 29 and 30, 1909. Trial Number-38. 

Note: Boys Calorimeter used. 
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OBSERVATIONS OF CAS  CALORIMETER AND COAL WEIGHED. 

1 	- 	- 
..› Water Ternp. q 	tj -g 	 7ti 

0 	44) 	Deg. Cent. 	6"8 	...e
, 

E-Irox 	..,...2 	' 	. P. cti 	p . 	Time 	cu 

	

Time 	0  ' 	' 	 en 	-, 
Inlet Outlet 'a -'-' 4e2 	El  '1"1 	 c 	4.1 	0 d [2 	. 

8.40aan. .. 	55 	1 	3.59 	14-15 	1765 	107 • 5 8.40aan. 	tbs.' 	lbs. 
9.10 	" 	.. 	57 	h 	3.76 	11.51 	1600 	84.3 9.05 	" 	75 	75 	9.30aJn. 
9.40 	" 	.. 	57 	-A 	3 • 84 	13.30 1625 	104-510.25 	" 	50 	125 	 

10.10 	" 	.. 	58 	A 	3 • 52 	11 • 37 1815 	96 • 811.30 	" 	50 	175 	 
10.40 	" 	.. 	58 	-1 - 	4.07 	11 .-26 1605 	91.312.55p.m. 	50 	225 	12.10p.m 	 
11.10 	" 	.. 	59 	1 	3.'69 	11.16 	1600 	94.8 2.30 	" 	50 	275 	 
11.40 	" 	.. 	60 	A 	3.89 	11.96 1845 	10 • 10 4.30 	" 	50 	325 	 
12,10pJn... 	61 	1 	3.85 	11.11 	1640 	94.2 5.05 	" 	50 	375 	 
12.40 	" 	.. 	62 	1 	3 • 95 	10.72 1715 	92 • 0 6.05 	" 	50 	425 	 
1.10 	" 	.. 	62 	I. 	4 • 06 	11 • 79 	1715 	105.0 7.15 	" 	50 	475 	 
1.40 	" 	.. 	63 	1- 	4.17 	11-27 	1720 	96.2 8.30 	" 	50 	525 	8.30 	" 
2.10, " 	.. 	64 	4-28 	11.05 	1810 	97.210.00 	" 	50 	575 	 
2.40 	" 	.. 	64 	ii 	4 • 64 	13.49 1635 	98.311.30 	" 	50 	625 	 
3.10 	" 	.. 	65 	A 	4.78 	12.65 1650 	88-212.30aJn. 	50 	675 	 
3.40 	" 	.. 	65 	h 	4.74 	13 • 36 1635 	95.7 1.30 	" 	50 	725 	1.00 	" 
4.10 	" 	.. 	65 	1 	4 • 80 	12 • 72 1820 	85.7 2.30 	" 	50 	775 	 
4.40 	" 	.. 	65 	.-A 	4 • 90 	13.07 	1640 	90.9 3.40 	" 	50 	825 	 
5.10 	" 	.. 	66 	-A 	4 • 82 	13 • 32 1710 	98-6 4.40 	" 	50 	875 	4.10 	" 
5.40 	" 	.. 	66 	T7i 	4 • 92 	13.59 	1600 	94.1 	5.40 	" 	50 	925 	.4.45 	" 
6.10 	" 	.. 	66 	.A. 	5.02 	13.06 	1670 	91.3 6.45 	" 	36 	961 	6.45 	" 
6.40 	" 	.. 	67 	h 	5.54 	14-59 	1780 	109.5 
7.10 	" 	.. 	68 	h 	5.82 	12.04 	1820 	76.7 
7.40 	" 	.. 	68 	A 	6-05 	13.46 1800 	90-6 
8.10 	" 	.. 	68 	177 	5 • 87 	13 • 08 	1785 	87.5 
8.40 	" 	.. 	69 	h 	6.07 	13 • 53 1750 	88.6 
9.10 	" 	.. 	69 	.A. 	5-81 	13-81 	1660 	90-0 
9.40 	" 	.. 	69 	h. 	5 • 72 	13.52 1625 	86-2 

10.10 	" 	.. 	69 	ii 	5.81 	14.45 1640 	94-4 
10.40 	" 	.. 	69 	ii 	5 • 87 	13.50 	1635 	84.8 
11.10 	" 	.. 	70 	A 	5.67 	12.74 1650 	79.2 
11.40 	" 	.. 	70 	177 	5.85 	15.49 	1630 	106.7 
12.10am... 	70 	A 	5.77 	13.70 1660 	89 • 2 
12.40 	" 	.. 	68 	h 	6 • 39 	13 • 88 1780 	90.4 
1.10 	" 	.. 	70 	-A 	5.97 	12.99 	1830 	87-3 
1.40 	" 	.. 	70 	h. 	5-78 	12-67 1920 	89.7 
2.10 	" 	.. 	70 	1 	5.77 	11.90 	1675 	81.5 
2.40 	" 	.. 	70 	1 	5 • 66 	12.24 	1690 	88 • 0 
3.10 	" 	.. 	70 	1 	5.70 	14 • 90 	1710 	83-0 
3.40 	" 	.. 	70 	i 	5 • 61 	15.15 	1720 	78 • 0 
4.10 	" 	.. 	70 	-A 	5.60 	12 • 57 	1690 	80 • 0 
4.40 	" 	.. 	70 	h 	5 • 62 	12-01 	1695 	73.6 
5.10 	" 	.. 	70 	ii 	5.51 	12 • 33 	1860 	86 • 2 
5.40 	" 	.. 	70 	A 	5.55 	12.47 1850 	87.0 
6.10 	" 	.. 	70 	-el. 	5 • 62 	12.56 	1835 	86-5 
6.40 	" 	.. 	70 	ill 	5.70 	12 • 36 	1860 	84 • 2 
7.10 	" 	.. 	70 	A. 	5 • 96 	12.56 	1900 	85.1 



Date-Mardi 29 and 30, 1909. Trial Number-38. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 
, TEMPERATURES. 	Iru3. of Water. 	Ins. of Water. 	PnEssurtE. 

1?.  

Meter. 	Exhauster. 	 lbs. per sq. in. 

Timé.  

›.fCti 	4C1 ;-1 	e 	'"e 	• 	.' 	• 	e +, 	b 	,, 	Ir-> 
, ..z. 	.4% 	. 	.a. 	-92.4. 	' 	te. 	' 

	

, 	P9 Ô 	C.c.. 1.> 	,:cd) 	e..E.1 	0- 	1 	0- 	:!, 	89  là> 	P-40 	à> 	(?)  
t 	, 

	

8.40 a.m. 	510 	57 	53 	- 60 	3.5 	'5.4 	5.7 	6.1 	2.7 	0.6 	40 	36 
9.10 	" 	. 	770 	58 	58 	120 	3.8 	7-0 	7.2 	9.3 	3.6 	1.0 	39 	23 
9.40 	" 	. 	780 	59 	60 	163 	3.8 	7.0 	7.2 	8.8 	3.2 	0.7 	63 	58 

10.10 	" 	. 	760 	60 	60 	99 	3.8 	7.0 	7.2 	9.0 	3-3 	0.8 	55 	50 

	

10.40' " 	. 	760 	60 	60 	158 	3.9 	7.4 	7.6 	9.4 	3.4 	0.9 	57 	52 

	

11.10' " 	. 	800 	60 	63 	110 	3.8 	7.2 	7.4 	9.1 	3.4 	0.9 	40 	33 

	

11.40"" 	. 	810 	62 	64 	140 	4-3 	8.3 	8.5 	10.4 	3.8 	1-1 	45 	34 

	

12.10 pan. 	810 	65 	65 	138 	4.1 	7-7 	7.9 	8.8 	3.5 	0.8 	49 	40 
12.40 	' 	. 	830 	66 	65 	141 	.4.2 	7.8 	8-0 	9.0 	3.5 	0.8 	62 	53 

1.10 	" 	. 	810 	65 	66 	147 	3.7 	6.3 	6.5 	6.8 	3.2 	0-7 	,62 	53 	• 
1.40 	" 	. 	830 	65 	67 	148 	4.2 	8.0 	8.2 	9.0 	3.5 	0.8 	40 	34 
2.10 	:' 	. 	800 	64 	67 	152 	3.7 	6.3 	6.5 	6.3 	2.8 	0.5 	32 	25 
2.40 	" 	. 	810 	64 	68 	151 	3.9 	7.0 	7.2 	7.8 	3.4 	1.0 	54 	46 
3.10 	" 	. 	820 	64 	68 	150 	3.9 	7.1 	7.3 	8.0 	3.4 	0.9 	68 	60 
3.40 	" 	.. 	850 	64 	67 	151 	4.1 	7.6 	'7.8 	8.7 	4.0 	1.0 	73 	65 
4.10 	" 	. 	840 	64 	68 	142 	4.1 	7.7 	7.9 	8.5 	3.6 	1.0 	65 	57 
4.40 	" 	. 	860 	64 	69 	142 	4.0 	7.4 	7.6 	8.8 	4.,2 	1.3 	65 	52 
5.10 	" 	. 	830 	64 	70 	141 	4.0 	7.3 	7.5 	9.0 	4.0 	1.4 	63 	56 

	

5.40" 	. 	, 810 	64 	69 	138 	3.7 	6.3 	6.5 	7.5 	3.6 	1.1 	73 	66 
6.10 	" 	. 	800 	66 	70 	140 	3.8 	6-4 	6.6 	8.0 	3.7 	1.4 	62 	54- 

	

6.40." 	. 	800 	66 	69 	132 	3.7 	6.4 	6.6 	7.6 	3.5 	1.0 	36 	28 
7.10 	" 	. 	780 	66 	72 	133 	3.8 	7.1 	7.3 	9.3 	3.8 	1-1 	62 	56 
7.40 	" 	. 	800 	68 	73 	135 	3.8 	6.8 	7.0 	8.1 	3.8 	1.2 	64 	57 
8.10 	'' 	. 	830 	69 	72 	133 	3.9 	7.3 	7.5 	9.- 0 	4.4 	1-7 	64 	55 
8.40 	" 	. 	810 	70 	12 	135 	3.9 	7-2 	7.4 	8-4 	3.8 	1.2 	53 	44 
9.10 	" 	. 	810 	70 	73 	137 	3.9 	7.1 	7.3 	8.4 	3.9 	1-3 	50 	40 
9.40 	" 	. 	790 	70 	73 	130 	3.9 	;6-8 	7.6 	8.0 	3.8 	1.2 	45 	37 

10.10 	" 	. 	800 	70 	73 	130 	3.7 	6.3 	6-5 	7.6 	4, 1 	1.3 	54 	45 
10.40 	" 	. 	840 	70 	72 	130 	4.1 	7.6 	7.8 	9.1 	4.3 	1.8 	60 	51 
11.10 	" 	. 	860 	70 	73 	133 	4.0 	7.5 	7.7 	9.3 	4.3 	1.9 	63 	53 
11.40 	" 	. 	810 	70 	72 	132 	3.4 	5.5 	5.7 	7.1 	4.2 	1.8 	67 	60 
12.10 aan. 	820 	70 	73 	'132 	3.9 	7.3 	7.5 	9.6 	5.0 	2.5 	62 	55 
12.40 	" 	. 	790 	70 	69 	133 	3.4 	5.6 	5-8 	10.0 	4.1 	1.5 	60 	63 
1.10 	" 	. 	860 	73 	73 	133 	4.2 	8.1 	8.3 	10.4 	5.1 	2.4 	59 	52 
1.40 	" 	. 	820 	72 	73 	133 	3.9 	6.8 	7.0 	8.10 	3.9 	1.2 	54 	41 
2.10 	" 	. 	860 	70 	73 	135 	4.1 	7.7 	7.9 	10.5 	4.9 	2.2 	59 	48 
2.40 	" 	. 	820 	70 	73 	130 	3.7 	6.5 	6.7 	8.3 	' 	4.0 	1.2 	57 	48 
3.10 	" 	. 	860 	70 	73 	134 	4.2 	8.0 	8.2 	10.6 	4.7 	1.8 	47 - 	39 
3.40 	" 	. 	860 	70 	72 	135 	4.3 	7.9 	8.1 	10.8 	.4.8 	2.0 	57 	49 
4.10 	" 	. 	860 	70 	71 	137 	4.1 	7.4 	7.6 	10.5 	;4.8 	2.0 	57 	48 
4.40 	" 	. 	860 	70 	72 	136 	4.1 	7.3 	7.5 	9.4 	'3.9 	1.2 	70 	62 
5.10 	" 	. 	790 	70 	72 	137 	4.1 	7.5 	7.7 	10.2 	4.0 	1.3 	71 	67 
5.40 	" 	. 	810 	70 	72 	136 	4.1 	7.4 	7.6 	10.1 	4. 2 	1.5 	64 	57 
6.10 	" 	. 	800 	70 	73 	138 	3.8 	6.4 	6.9 	8.7 	4.0 	1.3 	..59 	51 

-640 	"., - 820 	70 	72 	137 	4.0 	7.3 	7.5 	9.7 	4.0 	1.4 	55 	48 
7,10 	" 	. 	860 	70 	73 	145 	4.5 	8.6 	8-8 	8.5 	4.6 	1-8 	62 	53 
7.40 	" 	. 	860 	70 	74 	145 	4.3 	7.7 	7.9 	7.6 	4.2 	1.5 - 74 	66 
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PRODUCER TRIAL No. 38. 
Date-March 29 and 30,1909. Producer No. 4, at McGill University. 
Time of lighting up-3.30  am.  Trial commenced 8.40 a.m. March 29; ended 7.40 a.m. 

March 30. 
Duration of trial-23 hours. Kind of fuel-No. 25 coal. 
Observers and staff during trial-Killa.m, Cameron, Gardner. 
Computers-Killam, Cameron. 
Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. 

FUEL. 
1. Total coal charged during trial 	lbs. 	961 
2. Moisture in coal as charged 	  per cent. 	0.7 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	13120 
4. " 	" 	of droy coal per lb 	  B.T.U. 	13210 
5. Proximate analysis of coat as charged (by weight): fixed carbon, 

70.3; volatile matter, 16.7; ash, 12.3; moisture, 0-7 	per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon

'  38.9; volatile matter, 5.8 	Total per cent. 	44.7 
7. Average depth of fuel tred (measm.ed from centre of gas outlet)... 	ins. 	32.75 

GAS. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 90940 
9. Average temperature of gas leaving producer 	.F. 	772 

10.
.. 	 " 	at meter 	 67 

11. Average temperature of air in producer house 	°F; 	69 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 	90-7 
12b. Average higher calorific value, of gas per cub. ft. by calorimeter 

	

(gas dry at 600  and 14-7 lbs. per sq. in.)   B.T.U. 	95.4 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	87.2 
14. Average barometric pressure 	  lbs. sq in. 14.31 

.. 15.  suction at producer  • 	 ins,  of water 	1.3 
16. " suction at exhauster  	ins, of water 	8.8 
17. " pressure of gas at meter    .ins, of water 	5.52 

I,  

STEAM, WATER, ETC. 

18. Total steam used in producer during trial 	lbs. 	2760 
19. " water used in scrubber and gas washer 	lbs. 35100 
20. " tar extracted in scrubber and gas washer 	lbs. 	20 
21. Average power required to drive exhauster 	H.P. 	2-5 

.. 	 .. 
22.

.. 	 gas washer 	H.P. 	1-5 

	

ENGINE. 	 , 
23. Total revolutions during trial (from counter) 	 305542 
24. Average explosions per minute 	 101-5 
25. Average effective load on brake 	lbs. 	150 
26. Effective radius of brake wheel 	 ,. ft. 	3-836 
27. Average mean effective pressure from indicator diagrams . 	lbs. sq. in. 55-9 

28. Notes. 
Fire poked at: 9.30  am.;  12.10, 8.30 p.m.; 1.00, 4.10, 4.55, 6.45  am.  
Refuse removed at: 8.30, 10.30 p.m.; 1.00, 4.10, 6.35  am. 

 Behaviour of coal: Worked well in producer. 
Average time between poking: 3 hours, 17 minutes. 
Clinker: Few small bits in refuse. 
Tar: Little. 
State of engine valves at end of trial: Dry and rather sticky. 
Valves last cleaned: March 9, 1909. 

29. ANALYSIS OF: DRY Coni. 	30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	3.8% 	Carbon dioxide 	 13.2% 
Carbon 	  74.6% 	Oxygen 	0.6% 
Nitrogen 	1.6% 	Carbon monoxide 	 10-5% 
Oxygen 	6.9% 	Hydrogen 	  11.9% 
Sulphur 	0-8% 	Methane 	2.1% 
Total carbon contained 	 Ethylene 	0.1% 

by dry coal charged 712.0 lbs. 	Nitrogen 	61.6% 

100.0% 
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REmAnKs. 
Uniform gas of low calorific value, ran engine at constant load throughout trial. No 

trouble was found with dirt or tar,  once or twice during night a slight choke seemed to 
form in pipe. A large amount of dtea,m was used, coal consumption was low and refuse 
well burnt. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	955 
32. Combustible charged during trial 	lbs. 	836 
33. Average B.H.P. of engine during trial 	H.P. 24.23 
34. " indicated H.P. of engine during trial 	H.P. . 32.50 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 24.23 
37. " 	" corresponding to total gas produced 	H.P. 	24.23 
38. gi 	(g 	,, 	ic 	ic 	' 	and âailable 

for outside use, allowing for power used 	H.P. 20.23 

HOURLy QUANTITIES. 

3. Coal charged per hour 	 e  	lbs. 41.80 
40. Dry coal charged per hour 	 lbs. 41.5 
41. Combustible charged per hour 	lbs. 36.4 
42. Coal charged per sq. ft. of fuel bed per h 	 lbs. 	10.5 
43. Dry coal charged per sq. ft. of fuel bedper hour 	lbs. 	10.4 , 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs: 	9 4 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	6.88 
46 Coal (as charged) per hour equivalent to steam used in producer 	lbs. 15.22 
47. Gas (by meter) supplied by producer  per  hour 	  cub. ft. 39.53 

i 48. Gas (dry at 60° and 14.7 lbs. per sq. n.) supplied by producer per 
hour 	  cub. ft. 	37.60 

49. Gas (by meter) supplied to engine per hour while gas consumption 
was taken 	  cub. ft. 	39.53 

50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken 	  cub. ft. 37.60 

51. Calorific value of coal charged per hour 	  B.T.U. 549000 
52. " 	" 	gas produced per hour (lower value) 	 B.T.U. 327100 
53. Stearn used in producer per hour 	lbs. 	120 

. 	,,,, 
MONOMIC RESULTS. 

54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 
charged 	 cub. ft. 89.9 

	

, 	 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 90.6 
56. Gas (dry at 60° and 14.7 lbs. per sq, in.) produced per lb. of com- 

bustible charged 	  cub. ft. 103.3 
57. Gas (dry at 60° and 14.7 

(c 	ic 	
ii lbsler sq. in.) used per I H.P. per hr 	 cub. ft. 115.5 

58. " 	' 	B.H.P. "   cub. ft. 155.0 
59. Steam used in producer per lb. coal charged 	lbs. 2.87 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 36.5 
61. Waten used in scrubber and ga,s washer per 1000 cub. ft. ga,s pro- 

duced 	lbs. 386:0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	 per cent. 60.0 
63. Efficiency of producer plant allowing ,.for power used for auxiliaries per cent. 49.8 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 36.6 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 18.8 
66. Over all efficiency of producer and engine plant 	 per cent. 11.27 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 	13520 

, 68. 	(c 	ei 	coal charged into producer per B.H.P. per hr 	 B.T.U. 	22566 
Coal as Dry Com-

charged. coal. bustible. 
69. Pounds per hour charged into producer per B.H.P. 

developed by engine 	  1.72 	1.71 	1.50 
70. Pounds per hour charged into producer per B.H.P. avail- 

able for outside use and allowing for power used by 
auxiliaries 	  2.07 	2.05 	1.80 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 2.82 	2.80 	2.45 



(S, 

o 

. . . .  IS'  

co 

d 

o

CC 
lkj 

CC 

12.40 	2.40 

MAR. 29'09 



279 

TRIAL OF No. 4 PRODUCER WITH COAL No. 23 M. 

Date—April 8 and 9; 1909. 	 Trial Number-41. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  29* 39 inches. 

	

8 	April 8 	  29* 66 	" 

	

end of trial 	  29 59 " 

Total water used during trial 	  28,750 lbs. 
Brick in producer base 	 • 	 960 " 
Average level of coal below the top plate of the producer 	18' 7 inches. 

TIME. 
2.05  am.,  April 8 Fire started with 10 lbs. of shavings, 40 lbs. of wood, 100 lbs. of coke. 

. 3.30 " 	" " On down-draft with fan exhausting directly to the atmosphere. 
3.40 " 	" " Charged 100 lbs. of coal. 
4.30 	" 	CC CC 	150 	" 	" 
6.00 	" 	cc cc 	" 	100 	" 	" 
6.30 	" 	cc cc 	" 	125 	" 	" 
7.00 	" 	cc 	cc 	cc 	50  

7:30 	 " 	
te 	 25 	" 	" 

8.30 " 	" " On down-draft with exhauster. 
8.35 	" 	" " Charged 50 lbs. of coal. 
8.40 " 	" " Started engine. 
8.45 " 	" " Commenced trial. 
8.45 a.m., 	" 9 Trial finished. 

Notes. 
Neither the gas washer nor the sawdust scrubber was used. 
Tar removed from wet scrubber amounted to 	6 lbs. 
Wet refuse removed during the trial  	174 " 
This quantity when dried. 	95 " 
Wet refuse removed at the end of the trial 	1,129 " 
A sample of 288 lbs. of this when dried 	167 " 
The valves  were not cleaned after the trial. 



Date-April 8 and 9,1909. 

Note: R. and B. apparatus used. 

Trial Number-41. 
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OBSERVATIONS 01? COMPOSITION 01? GAS BY VOLUME. 

	

1,_ 	Carbon 	Meth- 	Hydro- 	Nitro: 	Inflam- Carbon 	Ox 	en 	Et'v - 	mcm- 	 reek 
Time 	Dioxide 	Yg 	lene 	oxide 	ane 	gen 	gen 	gas  

percent. percent. percent percent percent. percent percent per cent.  

9.10 am 	8.7 	0 • 3 	0.0 	11.8 	2.5 	12.4 	64.3 	26.7 
10.00 	" 	:... 	15.0 	0-.2 	0.0 	12.7 	2 • 3 	12.1 	57 • 7 	27.1 
11.00 	" 	.... 	9-6 	0 • 2 	0.0 	- 	12.0 	2-1 	10.8 	65.3 	24.9 
12.00p.m.... . 	12.5 	0.2 	0.1 	" 	12.7 	. 	2.4 	12..8 	59.3 	28.0 
1.00 	" 	.... 	11.3 	0.2 	0.1 	13.8 	2 • 5 	14.5 	57.6 	28.9 
2.00 	" 	.... 	10.4 	0.2 	0.0 	12.8 	2.1 	13-7 	60 • 8 	28.6 
3.00 	" 	.... 	12-4 	0-2 	0.0 	13.0 	2.0 	14.1 	58.3 	29.1 
4.00 	" 	.... 	11.4 	0.2 	0 • 0 	'12.4 	2.1 	14.6 	.59.3 	29 • 1 
5.00 	" 	.... 	13.6 	- 	0-3 	00 	14 	2.4 	14.1 	55.6 	30.5 
7.00 	"'.... 	11.7 	0.3 	0.0 	12.9 	2.4 	13.2 	59 • 5 	28 • 5 
8.30 	" 	..,. 	12.4 	0 • 3 	0.0 	14.2 	2.0 	13.1 	58 	. 	29.3 

10.00 	" 	.... 	' 9.6 	0 • 2 	0-0 	14.8 	2.1 	13.5 	59.8 	30.4 
11.30 	" 	.... 	10.8. 	0 • 3 	0.0 	11.6 	2.5 	11.0 	63.8 	25.1 
2.15 a.m... . . 	10.8 	0.2 	0.0 	12.1 	2-1 	13-0 	61.8 	27 • 2 
3.30 	" 	.... 	11.4 	0.3 	0.1 	13.0 	2.4 	13.7 	59-,1 	29.2 
5.00 	" 	.... 	13.8 	0.3 	0.0 	12.2 	2 • 0 	12.2. 	59 • 5 	26.4 
6.30 	" 	.... 	12.9 	0.2 	0-0 	12.3 	1.7 	13.9 	59.0 	27-9 
8.00 	" 	.... 	13.0 	0.2 	0.0 	12.8 	2.5 	12.1 	59.4 	' 27.4 
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OBSERVATIONS OF GAS METER AND B.H.P. 

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

Main 	 Loads on 	Net 	Revo- 

gas 	Ottbic 	 tet and 	load 	lutions 

	

Time. 	meter 	feet 	Renaarks, 	slack sides 	on 	counter 

readings. 	in 	 of brake , 	brake. 	reading 

	 interval.   on si de  
cub.ft. 	 lbs. 	lbs. 	lbs. 	shaft. 

8.45  am. 	.. 	3184700  	N.B.O. 	275 	115 	160 	11444 
9.15 	" 	.. 	3186550 	1850 	 275 	115 	160 
9.45 	" 	.. 	3188120 	1570 	" 	275 	115 	160 

10.15 	" 	.. 	3190010 	1890 	.. 	275 	115 	160 
10.45 	" 	.. 	3191800 	1790 	 275 	115 	160 	24460 
11.15 	" 	.. 	3193680 	1880 	 275 	115 	160 
11.45 	" 	.. 	3195400 	1720 	.. 	275 	115 	160 
12.15 p.m. 	.. 	3197130 	1730 	if 	275 	115 	160 
12.45 	" 	.. 	3198870 	1740 	.. 	275 	115 	160 

1.15 	" 	.. 	3200690 	1820 	" 	275 	115 	160 
1.45 	" 	.. 	3202300 	1610 	.. 	275 	115 	160 	44555 
2.15 	" 	.. 	3204240 	1940 	.. 	275 	115 	160- 	 
2.45 	" 	.. 	3205920 	1680 	.« 	 275 	115 	160 
3.15 	" 	.. 	3207670 	1750 	.. 	275 	115 	160 
3.45 	" 	.. 	3209630 	1960 	.. 	275 	115 	160 
4.15 	" 	.. 	3211400 	1770 	" 	275 	, 	115 	160 
4.45 	" 	.. 	3213330 	1930 	.. 	275 	115 	160 
5.15 	" 	.. 	3215110 	1780 	.. 	275 	115 	160 
5.45 	" 	.. 	3217020 	1910 	.. 	275 	115 	160 
6.15 	" 	.. 	3219120 	2100 	.. 	275 	115 	160 
6.45 	" 	 «. . 	.. 	3221010 	1890 	 275 	110 	165 
7.15 	" 	.. 	3222830 	1820 	.. 	275 	110 	165 
7.45 	" 	.. 	3224860 	2030 	LI 	275 	110 	165 

di 8.15 	" 	.. 	3226755 	1895 	 275 	110 	165 
8.45 	" 	.. 	3228570 	1815 	«, 	 275 	110 	165 
9.15 	" 	.. 	3230520 	1950 	id 	275 	110 	165 
9.45 	" 	.. 	3232218 	1698 	id 	275 	110 	165 

10.15 	" 	.'. 	3234060 	1842 	.. 	275 	110 	165 
10.45 	" 	.. 	3235990 	1930 	id 	275 	110 	165 
11.15 	" 	.. 	3237755 	1765 	.. 	275 	110 	165 
11.45 	" 	.. 	3239550 	1795 	.. 	275 	110 	165 
12 	

.. .15 a.m. .. 	3241180 	1630 	 275 	110 	165 
12.45 	" 	.. 	3243010 	1830 	" 	• 	275 	110 	165 
1.15 	" 	.. 	3244890 	1880 	 275 	110 	165 
1.45 	" 	.. 	3246790 	1900 	.. 	275 	110 	165 
2.15 	" 	.. 	3248670 	1880 	.. 	275 	110 	165 	27400 
2.45 	" 	.. 	3250700 	2030 	.. 	275 	110 	165 
3.15 	" 	.. 	3252590 	1890 	 275 	110 	165 
3.45 	" 	.. 	3254400 	1810 	.. 	275 	110 	165 

41 

4,15 	" 	.. 	3256300 	1900 	 275 	110 	165 
4.45 	" 	.. 	3258240 	1940 	.. 	275 	110 	165 
5.15 	" 	.. 	3260060 	1820 	.. 	275 	105 	170 
5.45 	" 	.. 	3261930 	1870 	.. 	275 	105 	170 
6.15 	" 	.. 	3263890 	1960 	 275 	105 	170 
6.45 	" 	.. 	3265760 	1870 	.. 	275 	105 	170 
7.15 	" 	.. 	3267720 	1960 	 275 	105 	170 
7.45 	" 	.. 	3269630 	.1910 	.. 	275 	105 	170 

.. 
8.15 	" 	.. 	3271530 	1900 	 275 	105 	170 
8.45 	" 	.. 	3273160 	1630 	.. 	275 	105 	170 	70188 



Date-April 8 and 9,1909. 

Note: Boys Calorimeter Used. 

Trial Numbér-41. 

282 

OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

*.,z1A 	. 	,--, • Water Temp . q 	tj I'D 	 7.4. 
. 	4,4› 	Deg. Cent. 	(5' s 	e.„rz 	 .'d  

Time 	"'' ' 	e3 	' 	" , „0:2, 4 	p 9. 	Time 	tno 	 o an 

	

,1"' 	
73 

g3 	Inlet 	Outlet 	ià -`1(12.) 4'.à)  
o 	0. 	 c.De 	pic..) 	 co 	H 	E-ip,  

lbs. 	lbs. 
8.45a.m- 	55 	* 	6.20 	20.12 1600 	117.7 8.45aan 	 
9.15 	" 	. 	57 	a 	5.90 	22.31 	1600 	124.5 8.55 	" 	75 	' 	75 	 
9.45 	" 	. 	58 	*. 	5.68 	19.38 	1620 	105.4 9.45 ." 	50 	125 	 

10.15 	" 	. 	59 	e 	6.01 	20 • 19 	1615 	108.811.00 	" 	25 	.150 	 
10.45 	" 	. 	60, 	1 	5 • 90 	19.39 	1670 	107-011.30 	" 	50 	200 	 
11.15 	" 	.. 	62 	ft 	6.17 	16.21 	1685 	100-412.30pan. 	50 	250 	 
11.45 	" ... 	63 	u 	6.00 	17.19 	1660 	110.4 	1.30 	" 	50 	300 	 
12.15pan. . 	64 	1 	6.26 	16.93 1670 	106.0 2.30 	" 	• 	50 	350 	 
12.45 	" 	.. 	63 	* 	5 • 93 	17.42 1660 	113.4 3.30 	" 	50 	400 	 
1.15 	" 	.. 	64 	* 	5.80 	16.73 1780 	115.6 4.45 	" 	50 	450 	 
1.45 	" 	.. 	65 	4 6.27 	16 • 79 1740 	108 • 7 5.50 	" 	50 	500 	 
2.15 	" 	.. 	66 	e 	6.12 	16.76 1750 	110.8 6.50 	" 	50 	550 	 
2.45 	" 	..'65 	e 	5.90 	16.75 	1720 	111.0 8.00 ." 	50 	600. 	 
3.15 	" 	.. 	64 	* 	6 • 08 	16.05 	1770 	105.0 9.20 	" 	50 	. 650 	 
3.45 	" 	.. 	65 	-1 	6.18 	16.85 	1770 	112.310.20 	" 	50 	700 	- 	 
4.15 	" 	.. 	64 	g 	5.92 	15.54 1785 	101 • 911.20 	" 	50 	750 12.30aan 	 
4.45 	" 	.. 	64 	* 	5.96 	16.38 1790 	110. 	12.30aan. 	50 	800 	 
5.15 	" 	.. 	63 	* 	6.05 	16 • 23 	1775 	107 • 	1.45 	" 	50 	850 	 
5.45 	" 	.. 	64 	4 ' 	5.42 	15 • 28 1800 	100.1 3.00 	" 	50 	900 	3.00 a.m 	 
6.15 	" 	.. 	64 	* 	5 • 80 	16.49 	1750 	111.2 4.00 	" 	50 	950 	 

- 6.45 	" 	.. 	64 	ft 	6 • 08 	15 • 30 	1825 	1000 5.00 	" 	50 	1000 	 
7.15 	" 	. 	63 	ft 	6.07 	15 • 91 	1825 	106.7 6.10 	" 	50 	1050 	 
7.45 	" 	. 	65 	.h. 	6.83 	16.45 	1600 	104. 	7.10 	" 	50 	1100 	 
8.15 	" 	.. 	66 	* 	7.09 	17.66 1775 	112.0 8.10 	" 	25 	1125 	8.00aan 	 
8.45' 	.. 	66 	* 	6.22 	17 • 7 	1730 	112.2 
9.15 	" 	.. 	65 	T77 	6 • 41 	16.98 1605 	115.2 
9.45 	" 	.. 	66 	* 	6 • 68 	17.10 	1760 	109-0 

10.15 	" 	.. 	67 	I 	6-48 	1618 	1755 	101.0 
10.45 	" 	.. 	68 	4 	6.97 	17.44 	1755 	109.0 
11.15 	" 	.. 	68 	* 	6 • 94 	16.4.8 	1760 	99.7 	 , 
11.45 ." 	.. 	69. 	* 	6.80 	17-71 	1725 	111.0 
12.15aan... 	70 	* 	7.22 	17.07 	1735 	102.3 	

. 	
' 

12.45 	" 	.. 	70 	* 	7.00 	18 • 11 	1690 	111.6 
1.15 	" 	.. 	70 	2 	6.95 	17 • 21 	1740 	106-0 
1.45 	" 	.. 	67 	3 	6.45 	16.28 	1750 	102.1 
2.15 	" 	.. 	69' ft 	7.23 	16.93 	1800 	103.8 	 . 
2.45 	" 	.. 	70 	7, 	7.59 	17.29 	1805 	103 • 8 
3.15 	" 	.. 	70 	* 	7.86 	18.47 	1770 	111.6 
3.45 	" 	.. 	68 	4 	6.97 	16.70 	1775 	102-7 
4.15." 	.. 	68 	4 7.36 	16-98 	1775 	101 • 5 
4.45 	" 	.. 	69 	e 	7.79 	17.52 	1750 	101. 	 8 

515 	" 	.. 	68 	g 	7.41 	17.34 1730 	102. 
5.45 	" 	.. 	70 	* 	7.81 	17.48 	1740 	100. 
6.15 	" 	.. 	70 	7.85 	18.42 	1660 	104. 
6.45 	" 	. 	70 	4 	7.54 	17.49 	1665 	98.5 
7.15 	" 	. 	70 	4 	7.86 	18.96 1600 	105.6 
7.45 	" 	. 	69 	* 	7.51 	18.14 	1600 	101.1 	 . 
8.15'" 	. 	69 	* 	7.64 	19.47 	1600 	112.4 
8.45 	" 



Date-April 8 and 9, 1909. Trial Number-41. 

283 

OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

• 	 PRESSURE. 	Suermx. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
Meter. 	Ddiauster. 	 U3S.persq.in . 

, 

	

Time. 	 0 
'Fol 	7. 0 	 c,3 	8 	. 

' 

	

-' 	 ' 	 ' 0 J 	41), 	...- 	• 	,e, 	0 	,,.; 4 	' 

	

5  7.-:› 	ui -tf, 	0 	 rfi 	0 	-I-, 	0 	41., 	'6'-i-i 	W 	.Z.,  0 	0 	00 	 "« 

	

et 0 	C.5 	P4 	ç'1 ._ 	o 	›Ei 	o 	o :gi 	,-5, 	rfl ô 	C,  
8.45 aan- 	560 	56 	59 	100 	4.2 	8.2 	8.4 	4.9 	3.1 	0.7 	74 	70 
9.15 	" 	. 	660 	58 	63 	123 	4.0 	7.7 	7.9 	5 • 4 	3.8 	1.2 	70 	63 
9.45 	" 	. 	680 	60 	64 	144 	3.3 	5.2 	5.7 	4-8 	4.0 	1.3 	60 	47 

10.15 	" 	. 	720 	62 	65 	128 	3.4 	5.4 	5 • 6 	5 • 4 	3.8 	1.1 	62 	48 
10.45 	" 	. 	660 	62 	65 	127 	3.4 	5.4 	5.6 	5.0 	3.5 	1.0 	68 	64 
11.15 	" 	. 	660 	64 	66 	139 	3.6 	6.2 	6.4 	5.3 	3.8 	1.3 	62 	57 
11.45 	" 	. 	660 	64 	67 	135 	3.4 	5-8 	6.0 	6 • 3 	4.8 	2.5 	64 	57 
12.15 p.rn. 	710 	66 	68 	136 	3 • 5 	5.9 	6.1 	5.5 	4.0 	1.8 	. 68 	62 
12.45 	" 	. 	710 	66 	66 	138 	3.5 	5.8 	6.0 	5.7 	4.2 	1 • 8 	63 	56 
1.15" 	. 	740 	66 	67 	135 	3.7 	6.4 	6.6 	6.1 	4.7 	2.2 	68 	60 
1.45" 	. 	690 	68 	69 	147 	3.3 	5.3 	5.5 	5.4 	4.0 	1.5 	68 	62 
2.15 	" 	. 	730 	68 	70 	152 	4.0 	7.6 	7.8 	6 • 1 	4.6 	2.3 	64 	58 
2.45 	" 	. 	710 	68 	67 	149 	3.5 	5.8 	6.0 	6.2 	4.6 	2.4 	68 	61 
3.15 	" 	. 	740 	68 	65 	149 	3.9 	7.2 	7 • 4 	6-4 	5.0 	2 • 6 	70 	- 64 
3.45 	" 	. 	720 	68 	66 	141 	3.5 	5.4 	5.6 	5.5 	4 • 0 	1.5 	70 	63 
4.15 	" 	. 	740 	68 	65 	120 	3.7 	6.4 	6 • 6 	6.1 	4.6 	2 • 1 	58 	51 
4.45 	" 	. 	750 	68 	65 	119 	3.7 	6.2 	6.4 	5.9 	4.4 	2.0 	59 	51 
5.15 	" 	. 	790 	68 	65 	118 	4.2 	8.2 	8.4 	6.7 	5.1 	2.5 	65 	58 
5.45 	" 	. 	760 	68 	66 	118 	3.7 	6.4 	6.6 	6 • 2 	4.6 	2-1 	68 	60 
6.15 	" 	. 	810 	68 	66 	118 	4 • 6 	8.8 	9.0 	7.7 	5.0 	2.5 	70 	63 
6.45 	" 	. 	740 	68 	68 	118 	3.6 	6.3 	6 • 5 	5.9 	4.4 	2.0 	67 	61 
7.15 	" 	. 	760 	68 	64 	120 	3 • 9 	7.1 	7.3 	6.6 	5-0 	2.5 	70 	63 

‘7.45 	" 	. 	770 	68 	69 	125 	3-9 	7.3 	7.5 	6.6 	5 • 0 	2.7 	70 	62 
8.15 	" 	. 	760 	69 	72 	127 	3.5 	5.9 	6.1 	6.0 	4.5 	2.1 	63 	55 
8.45" 	. 	770 	70 	70 	126 	3.8 	6.7 	6.9 	6.4 	4.8 	2.3 	64 	52 
9.15 	" 	. 	770 	69 	66 	120 	3.8 	6.9 	7.1 	6 • 2 	4.6 	2.2 	70 	62 
9.45 	" 	. 	760 	70 	70 	119 	3.8 	6.7 	6.9 	6.6 	5.0 	2.7 	69 	62 

10.15 	" 	. 	760 	70 	70 	118 	4.0 	7.9 	8 • 1 	7.0 	5 • 3 	2.7 	71 	66 
10.45 	" 	. 	760 	71 	73 	123 	3-7 	6.5 	6.7 	6.8 	5.3 	2.8 	62 	56 
11.15 	" 	. 	730 	72 	73 	121 	3-4 	5.4 	5.6 	6 • 2 	4.7 	2.4 	68 	60 
11.45 	" 	. 	760 	72 	73 	119 	3.7 	6.5 	6.7 	7.0 	5.5 	3.2 	71 	64 
12.15 a.m. 	730 	72 	74 	135 	3.4 	5.7 	5 • 9 	6.3 	5.0 	2.6 	68 	60 
12.45 	" 	. 	760 	72 	73 	145 	3.8 	6.3 	6.5 	7-1 	5.7 	3 • 3 	68 	60 
1.15 	" 	. 	770 	72 	72 	146 	3.7 	6.5 	6.7 	6.8 	5.5 	2.9 	64 	56 
1.45 	" 	. 	770 	71 	67 	148 	3.9 	7.1 	7.3 	6 • 5 	5.0 	2.7 	63 	55 
2.15 	" 	. 	760 	72 	72 	148 	3.9 	7.1 	7.3- 	7.0 	5-7 	3.0 	68 	63 
2.45 	" 	. 	770 	72 	73 	148 	3 • 9 	7.0 	7.2 	7 • 2 	5.8 	3.2 	57 	48 
3.15 	" 	. 	750 	72 	74 	148 	3.8 	6.2 	6.4 	6-6 	5-1 	2.8 	69 	62 
3.45 	" 	. 	760 	72 	68 	149 	3.7 	6.1 	6.3 	6.7 	5.3 	2 • 3 	70 	63 
4.15 	" 	. 	800 	70 	65 	150 	4.2 	8.2 	8.4 	8-3 	7 • 1 	4 • 4 	69 	62 
4.45 	" 	. 	750 	71 	72 	155 	3.6 	5.6 	5.8 	6.4 	5.0 	2.6 	63 	56 
5.15 	" 	. . 760 	70 	70 	138 	3.8 	6.5 	6.7 	6.5 	5.2 	2.8 	67 	60 
5.45 	" 	. 	760 	70 	72 	140 	3-8 	6.5 	6-7 	6 • 6 	5.1 	2.8 	63 	56 
6.15 	" 	. 	760 	70 	73 	135 	3.8 	6.2 	6.4 	6-5 	5.0 	2.8 	68 	60 
6.45 	" 	. 	760 	70 	74 	140 	3.9 	6.8 	7.0 	7.0 	5.5 	3 • 0 	62 	55 
7.15" 	. 	760 	70 	73 	138 	3.8 	6.5 	6.7 	6.5 	5.0 	2.7 	66 	59 
7.45 	" 	. 	760 	70 	70 	145 	3.8 	6.4 	6.6 	6.6 	5-0 	2.8 	63 	56 
8.15 	" 	. 	780 	69 	70 	146 	3.8 	6.4 	6.6 	6.7 	5.5 	2.8 	57 	66 
8.45 	" 	. 	700 	69 	71 	145 	3.3 	5.0 	5.2 	5-5 	4-0 	1.5 	60 	53 
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PRODUCER TRIAL No. 41. 

Date-April 8-9, 1909. Producer No. 4, at McGill University. 
Time of lighting up-2.05 a.m. Trial commenced 8.45 a.m., April 8; ended 8.45  am., 

 April 9. 
Duration of trial-24 hours. Kind of fuel-No. 23 M coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, Killam. 
Chemists-Stansfield, Campbell, Nicolls. 

SUMMARY OF OBSERVATIONS. • . 	 . 
FUEL. 

1. Total coal charged during.trial 	lbs. 	-11.25 
2. Moisture in coal as charged 	  per cent. ' 1.0 
3. Calorific value of coal as charged, per lb 	 . 	  B.T.U. 	12950 
4. " 	" 	of dry coal per lb 	  B.T.U. 	13080 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

77.7; volatile matter, 11.4; ash, 9.9; moisture, 1.0 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

46.2; volatile matter, 4.4 	Total percent. 	50.6 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	41.3 

GAS. 
8. Total gas produced during trial (from Meter readings) 	 cub. ft. 
9. Average temperature of gas leaving producer .F. 

,  
10. le 	at meter 	°F. 

11. Average temperature of air in producer house 	  
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

' (as observed) 	  B.T.U. 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60 0  and 14 	 i 

	

.7 lbs. per sq. n.).   B.T.U. 111.0 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 102.1 
14. Average barometric pressure lbs. sq in. 14 •48 •	  
15. " ' suction at producer 	 ins. of water 	23.5 
16. " suction at exhauster  	ins. of water 	6.3 
17. " pressure of gas at meter    . ins. of water 	5.1 

STEAM, WATER, ETC. - 

18: Total steam used in producer during trial 	lbs. 	27-10 
19. . " water used in scrubber and gas washer  - 	 lbs. 287.50 . 
20. " tar extracted in scrubber and gas N-vaslier 	lbs. 	6.  , 
21. Average power  required to drive exhauster 	H.P. 	2.5 
22. ic 	ii 	 ii 	gaS washer 	H.P. 	.... 

, 
' ENGINE. 	 . 

23. Total revolutions during trial (from counter) 	317,488 
24. Average explosions per minute  	106.9 ' 
25. Average effective load on brake 	 lbs. 163.6 • 

26. Effective radius of brake wheel 	ft. 	3.836 
27. Average mea,n effective pressure from indicator diagrams 	lbs. sq. in. 58.47 

28. 	 Notes. 
Fire poked at: 12.30, 3.00, 8.00. 
Refuse removed at: 11.45 a.m.; 4.00, 5.00 p.m.; 3.00, 5.00, 7.15 a.m. 
Behaviour of coal: Works well in iiroducer, burns to fine ash. 
Average time between poking: 8 hours. 
Clinker: No trouble. 
Tar: No trouble, very little was formed. 
State of engine valves at end of trial: Did not.need cleaning. 
Valves last cleaned: March 30, 1909. 

29. , ANALYSIS OF DRY COAL. 	 30. ANALYSIS OF GAS 33Y VOLUME. 

Hydrogen 	3.6% 	 Carbon dioxide 	 11.7% 
Carbon 	  76.6% 	 Oxygen 	  0.2% 
Nitrogen 	1.0% 	 Carbon monoxide 	 12.8% 
Oxygen 	. 	 4.1% 	 Hydrogen 	  13.1% 
Sulphur 	0.6% 	 Methane 	  2.2% 
Total carbon contained 	 Ethylene 	  0.0% 

	

by dry coal charged 854.0 lbs. 	Nitrogen 	  60.0% 
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REMARKS. 

Required no poking to speak of, the  fixe  being perfectly free. A large quantity of 
steam was used. The refuse removed was very fine and well burnt. 

SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 
31. Dry coal charged during trial 	lbs. 	1114 
32. Combustible charged during trial 	lbs. 	1002 
33. Average B.H.P. of engine during trial 	H.P. 26.34 
34. " indicated H.P. of engine during trial 	H.P. 35.83 
35. " H.P. taken by exhauster and gas washer 	H.P. 	2.5 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 26-34 
37.

( f 	
" corresponding to total gas produced 	H.P. 	26.34 

38. ii 	ii 	ii 	 ii 	ii 	ii 	and available 
for outside use, allowing for power used  	H.P. 23.84 

HOURLY QUANTITIES. 
39. Coal charged per hour 

	

	lbs. 	46.8 , 
40. Dry coal charged per hour 	 lbs. , 46.4 
41. Combustible charged per hour 	lbs. 	41-8 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	11.7 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	11-6 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	10.5 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	4-45 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	14.53 
47. Gas (by meter) supplied by produce2: per hour 	  cub. ft, 	3686 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer 

per hour 	  cub. ft. 	3550 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3686 
50. Gas (dry at 60° and 14 •7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	3550 
51. Calorific value of coal charged per hour 	  B.T.U. 606000 
52. it 	it 	gas produced per hour (lower value) 	 B.T.U. 362100 
53. Steam used in producer per hour 	lbs. 	112.7 

ECONOMIC RESULTS. 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 

charged 	  cub. ft. 	75.9 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	76.5 
56. Gas (dry at 60° and 14.7 llis. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	84.9 
57. Gas  (dry y at 60° and 14.7 lbs. per sq. in.) used per I H.P. per hr 	 cub. ft. 	99 •0 ii 
58.

(C 	 4 f 	 ii 	
" 	 B.H.P. "   cub. ft. 	134.8 

59. Steam used in producer per lb. coal charged 	lbs. 	2.41 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 	25.6 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced  	lbs. 	325.2 
62. Efficiency of process of gas production and cleaning, ba,sed on coal 

charged 	  per cent. 	59.9 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	54.4 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	41.4 
65. Thermal efficiency of engine, based on B.I1  P 	   per cent. 	18-5 
66. Over all efficiency of producer and engine plant 	  per cent. 	11.06 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 	13760 
68.

ii 	 " 	coal charged into producer per B.H.P. per hr 	 B.T.U. 23000 
Coal as Dry 	Coin- 

charged. coal. bustible. 
69. Pounds per hour charged into producer per B.H.P. 

developed by engine 	  1.78 	1 •76 	1.59 
70. Pounds per hour charged into producer per B.H.P. avail- 

able for outside use and allowing for power used by 
auxiliaries 	  1.96 	1-94 	1-75 

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

' 	
ing for power and also for steam used by producer 	 2.57 	2-54 	2.29 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 22 M. 

Date—January 7 and 8, 1909. 	 Trial Number-18. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  30 22 inches. 

9.10 p.m. 	  30 . 45 	" 
end of trial 	  30 ' 40 	" 

Water meter at 9.55 Pan, Jan. 7 	51,542 imperial gallons. 
8.25  am.,  " 8 	53,044 	" 

Difference, in 22M hours 	1,502 " 
Brick in producer base 	1,190 lbs. 
Average level of coal below top plate of producer 	20 inches. 

TISSE.  
3.30 a.m., Jan. 7 Fire started with 10 lbs. of shavings, 30 lbs. of wood, 120 lbs. of coke. 
4.30 	" 	" " 50 lbs. of coal charged. 
5.15 	" 	" " 100 " 	" 	" 
6.00 " 	" " Down-draft with fan exhausting directly to atmosphere. 
6.15 	" 	" " 75 lbs. of ceal charged. 
6.30 " 	" " 50  
7.00 " 	" " 75 " 	" 
8.00 " 	" " 75 " 	" 	“ 
9.10 " 	" " Trial commenced. 
9 • 35 " 	" " Turned on steam in producer. 

10.05 " 	" " Engine started. 
10.30 " 	" " Engine stopped owing to a hot bearing. 
11.30 	" 	" " Engine restarted. 	 , 

Considerable difficulty with revolution counter throughout; trial. 
9.10  am.,  Jan. 8 Trial finished. 

At end of trial valves were sticky with tar, as were also the gas washer and exhauster.  
Wet refuse removed during the trial from the producer 	970 lbs 
100 lbs. of this when dried weighed  	74 
Wet refuse removed after the trial. 	1,470 
100 lbs. of this when dried weighed 	61 " 

83-19 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Trial Number-18. 

	

CarbEna 	 Dail ara - 

	

Carbon 	 Etby- 	 Meth- 	Hydro- 	Nitro- 

	

raoxoind; 	ane 	gen 	gen 	nuffile 

	

Time 	- Dioxide OxYgen 	lene 	 gas 

	

, 	percent. percent. percent percent. percent. percent. prcent.percent. 

	

- 9.10 aan..... 	8.9 	0.9 	0.7 	6.9 	- 6.2 	5.2 	72 • 1 	,18.1 

	

11.45 	" 	.... 	12-2 	0.1 	0.3 	9.3 	5.5 	6.0 	66.6 	21 • 1 

	

2.00 p.m.... 	10-7 , 	0.3 	0.1 	12.6 	3.5 	9.9 	62.9 	26.1 

	

3.00 	" 	.... 	10.0 	0.2 	0.2 	13-6. 	5.6 	16.0 	54.4 	35.4 

	

5.00 	" 	.... 	11.2 	0.3 	0.0 	12 • 7 	3.2 	13-7 	58.9 	29.6 

	

6.10 	" 	.... 	10.9 	0 • 4 	0.3 	11.5 	5.0 	14-0 	57.9 	30-8 

	

7.10 	" 	.... 	9-2 	0.3 	0-5 	10.8 	5.1 	17.5 	56-6 	33 • 9 

	

8.10 	" 	... 	10.2 	0 • 1 	0.3 	10-1 	4.5 	18.0 	56.8 	32.9 

	

9.10 	" 	... 	9.1 	0.3 	a.3 	10'.4 	5.6 	15-2 	59.1 	31.5 

	

9.30 	" 	... 	10 • 0 	0 • 5 	1.5 	7.3 	8 • 8 	10.8 , 	61 • 1 	28.4 

	

10.05 	" 	.... 	9.3 	0.1 	1.8 	9.8 	10.3 	11 • 8 	56.9 	33.7 . 

	

10.15 	" 	.... 	8.6 	0.1 	1.9 	11.0 	11.2 	14.4 	52.8 	38.5 • 

	

10.45 	" 	.... 	8.6 	0 • 1 	1 • 9 	10-2 	12.4 	11.9 	54.9 	36.4 	, 

	

12.10 aan..... 	9 • 3 	1.2 	0.5 	10.1 	' 	5.3 	11.0 	62.6 	26.9 

	

1.10 	" 	.... 	8-6 	0.4 	0.3 	12 • 7 - 	• 	4.3 	12.1 	61.6, 	29.4 	, 

	

2.10 	" 	.... 	14.8 	0.4 	0.0 	11.2 	' 	3.0 	11.4 	59.2 	25 • 6 . 

	

3.10 	" 	.... 	12.5 	0.5 	0.1 	11.4 	.3.6 	11.3 	60.6 	26.4 , 

	

4.15 	" 	.... 	10.0 	0.2 	1 • 1 	10.8 	9.0 	9.5- 	59.4 	30-4 

8.25 	" 	.... 	9.5 	2-6 	0.5 	8.7 	4-6 	1.7 	72.4 	15.5 

Date-January 7 and 8, 1909. 

Note: R. and B. apparatus used. 
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OBSERVATIONS OF GAS METER AND B.H.P. 

Date-January 7 and 8, 1909. 	 Trial Number-18. 

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

Main 	Cubic 	 Loads .on 	Neti 	Revo- 

gas gas 	feet 	 tight and 	load 	'
i,- 

 

	

Time. 	- meter 	in 	Remarks. 	Time , 	slack sides 	; 	on, 	counter 

readings 	inter- 	• 	 of biake. 	. br-1,1- 	reading 

	

oustval. 	 de ' 'e  

cub. ft. 	 lbs. 	lbs. 	lbs: 	shaf t '  

9.10 a.nr.. 	1336310 	 
9.40 , " 	. 1337720 	1410 	B.O. 

10.10 	" 	1339105 	1385 
10.40 	" 	' 	1340550 	1445 	" 
11.10 	" 	1342045 	1495 	" 
11.40 	" 	1343490 	1445 
12.10 p.m. 	1344970 	1480 	N.B.O. 	 . 
12.40 	" 	1346645 	1675 	 12.40 p.m. 	275 	105 	170 	00538 

1.10 	" 	1348425 	1780  	275 	105 	170 	 
1.40 	" 	1350195 	1770 	"  	275 	105 	170 	 
2.10 	" 	1351990 	1795  	275 	105 	170 	 
2.40 	" 	1353720 	1730 	" 	2.40 p.m. 	275 	105 	170 	10111 
3.10 	" 	1355515 	1795  	300 	125 	175 	 
3.40 	" 	1357185 	1670  	300 	125 	175 	 
4.10 	" 	1358840 	1655 	1 < 	 300 	125 	175 	 
4.40 	" 	1360470 	 " 1630  	300 	125 	175' 	 
5.10 	" 	1362150 	1680 	 300 	125 	175 	 
5.40" 	1363895 	1745  	300 	125 	175 	 
6.10 	" 	1365650 	1755 	 6.10 p.m. 	300 	120 	180 	 
6.40 	" 	1367350 	1700 	"  	300 	120 	180 	35924* 
7.10 	" 	1369030 	1680  	300 	120 	180 	 
7.40 	" 	1370660 	1630  	300 	120 	180 	 
8.10 	" 	1372310 	1650 	"  	300 	120 	180 	 
8.40 	" 	1373845 	1535  	300 	120 	180 	 
9.10 	" 	, 1375260 	1415 	" 	9.10 p.m. 	300 	115 	185 	 
9.40 	" 	1376540 	1280 	" 	9.50 p.m. Engine running with no 	55467 

load 
L0.10 	" 	1377855 	1315 	" 	10.10 p.m. 	300 	115 	185 
10.40 	" 	1379210. 	1355 	aa 	 300 	115 	185 
11.10 	" 	1380570 	1360  	300 	115 	185 	 
11.40 	" 	1381855 	1285 	' 	" 	11.40  pin. 	300 	115 	185 	66595 
12.10  am. 	1383285  	" 	12.10 a.m. 	275 	105 	175 	 
12.40 	" 	1384680 	1395 	" 	12.40  am. 	250 	95 	105 	 
1.10 	" 	1386225 	1545  	250 	95 	105 	 
1.40 	" 	1387780 	1555 	B.O. 250 	95 	105 	 
2.10 	" 	1389435 	1655 	N.B.O.  	250 	95 	105 	 
2.40 	" 	1391030 	1595  	250 	95 	105 	 
3.10 	" 	1392555 	1525 	" 	3.10 a.m. 	250 	95 	155 	89700 
3.40 	" 	1394055 	1500 	 3.40 	" 	250 	90 	160 	 
4.10 	" 	1395345 	1290  	250 	90 	160 	 
4.40 	" 	1396700 	1355  	250 	90 	160 	 
5.10 	" 	1398040 	1340  	250 	90 	160 	 
6.10 	" 	1400895 	2855 	" 	6.30 a.m. Engine running with no oad. 
6.40 	" 	1402190 	1295 	" 	6.40 	" 	250 	90 	160 	13092 
7.10 	" 	1403635 	1445 	" 	7.10 	" 	250 	90 	160 	13092 
7.40 	" 	1404930 	1295 	" 	7.40-8.40 a.m. 	Engine running light. 
8.10 	" 	1406250 	1320 
8.40 	" 	1407455 	1205 	 8.40 	" 	250 	90 	160 	 
9.10 	" 	1408695 	1240 	‘, 	9.10 	" 	250 	90 	160 	16690 

*Counter was not recording from 6.40 to 9.50 p.rn. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL. 

Date-January 7 and 8, 1909. 
Note: Boys Calorimeter used. 

J.,. 
1.. 0  4 	I?) 	Water" Temp . ifi 	-ee 	 as 

E - 	4,,,, 	. 	 Deg. Cent, 	ej4E,' 	. 	pe, 	..  

	

Time 	e, ,i, 	.. gi 	 , 	 ...., t,74 b 	P..?„ 	Time 	
o th 

: 	 ,go 	Inlet Outlet  

lbs. 	lbs. 
9.10a.m... 	53 	* 	9.01 	24-24 	1705 	154-4 9.10a.m. 	25 	25 	9.15a.m, 
9.40 	" 	.. 	53 	4 - 	5.87 	16.47 	1650 	104.0 9.40 	" 	50 	75 	- 	 

	 10.15 	" 	50 	125  
10.40 	" 	.. 	54 	h 	5-85 	12.39 	1772 	110.0 	 
11.10 	" 	.. 	55 	1 	6.67 	11.51 	1600 	122.711.10 	" 	75 	200 	10.55 
11.40 	",.. 	56 	1 	7-29 	12-97 	1680 	113-511.55 	" 	50 	250 	' 
12.10 pJn.- 	58 	h 	7.43 	15.30 1610 	120.612.30p.m 	50 	300 11.35 	" 
12.40 	"".. 	59 	1 	7.28 	13.82 	1600 	124-312.50 	" 	50 	350, 12.05,p.M. 
1.10 	" 	.. 	59 	* 	7.87 	17-93 	1640 	124.2 	 
1.40 	" 	.. 	62 	1 	7.26 	16-78 	1640 	110-6 	1.50 	" 	50 	400 	1.45 	" 
2.10 	" 	.. 	62 	-A 	3.43 	16.14 	1609 	117.8 	* 	: 
2.40 	" 	.. 	64 	A 	8.52 	1652 1600 	122.6 2.35 	" 	50 	450 	 
3.10 	" 	.. 	65 	A 	8.55 	16.12 	1700 	122.3 3.10 	" 	50 	500 	3.05 	" 
3.40 	" 	.. 	66 	h 	8.58 	16068 1705, 	131.3 3.35 	" 	50 	550 	 
4.10 	" 	.. 	66 	A 	7-34 	15.60 1760 	138-2    	4.05* " 
4.40 	" 	.. 	65 	.?•L 	7-03 	13-50 	1690 	130.0 4.35 	" 	50 	600 	 
5.10 	" 	.. 	67 	1 	7-54 	12.78 	1930 	120-3 5.20 	" 	50 	650 	 
5.40 	" 	.. 	67 	1 	7.87 	12.74 	1600 	123.5 	 
6.10 	" 	.. 	68 	1 	8.10 	12.10 1810 	124.0 6.95 	" 	50 	700 	 
6.40 	" 	.. 	68 	* 	8.59 	15-34 1580 	126.7 6.40 	" 	50 	750 	6.40 	" 
7'. 1 0 	" 	.. 	es 	* 	8.43 	15.90 1770 	157.0 7.10 	" 	50 	800 	7.10 	g 
7.40 	" 	.. 	68 	* 	7-93 	16.36 	1700 	170.2 	7.35 	" 	50 	850 	7.35. " 
8.10 	" 	.. 	67 	A. 	6.14 	14.50 	1600 	157-6 	8.00 	" 	50 	900 	8.00 	" 
8.40 	" 	.. 	67 	* 	5-96 	13-99 	1600 	152-7 	8.30 	" 	50 	,950 	8.30 	-" 
9.10 	" 	.. 	66 	* 	6.24 	13.37 	1600 	135.6 9.07 	" 	50 	'1000 	8.45 	g 
9.40 	" 	.. 	66 	* 	6-00 	13.46 1660. 	147-2 9.30 	" 	25 	1025 	9.03 	g 

10.10 	" 	".. 	67 	* 	6.44 	14.38 	1810 	170.7 9.55 	" 	50 	1075 	9.25 	" 
10. 	. 40 	" 	. 	67 	-A 	6.84 	13-70 	1675 	109-310.30 	" 	50 	1125 	9.40 	" 
11.10 	" 	.. 	67 	h 	6-73 	18.95 	1600 	186-010.55 	" 	50 	1175 	9.55 	" 
11.40 	" 	.. 	67 	* 	7.00 	18-29 1795 	174.711.15 	" 	50 	1225 10.05- " 
12.10a.m... 	67 	1 	6.91 	15.37 	1730 	116.011.45 	" 	50 	1275 10.43 	" 
1240 	" 	.. 	67 	* 	6.92 	16.13 	1730 	126-3 12.10a.m.. 	50 	1325 10.50 	g 
1.10 	" 	.. 	69 	A 	6.90 	14.85 	1682 	127.012.40 	" 	50 	1375 11.10 	" 
1.40 	" 	. 	69, 	h 	7-23 	13.00 1875 	102.8 	1.10 	," 	50 	1425 11.35 	" . 
2.10 	" 	.. 	69 	* 	7.10 	14-42 	1650 	102-1 	2.15 	" 	50 	1475 	12.05a.m. 
2.40 	" 	.. 	69 	* 	7-25 	15.85 	1600 	121.8     12.35 	" 
3.10 	" 	.. 	69 	*, 	733 	19-09 	1600 	149.0 3.10 	" 	- 50 	1525 	1.05 	" 
3.40 	"'.. 	69 	* 	7-50 	19.87 1600 	156.8 3.30 	" 	75 	1600 	1.50 	" 
4.10 '" 	.. 	69 	-A 	7 , 66 	17.10 	1800 	115.4    	3.05 	>" 
4.40 	" 	.. 	69' 	* 	7.50 	17-78 1600 	128-7 4.40 	" 	50 	1650 	3.30 	" 
5.10 	" 	.,. 	69 	* 	7-20 	16-20 1600 	113-2 5.10 	" 	50 	1700 	4.40 	" 
5.40" "  	5.30 	". 	50 	1750 	4.45 	" 
6.10 	" 	.. 	69 	Tei 	7.75 	16-15 1610 	128.7 6.10 	" 	50 	1800 	5.30 	" 
6.40 	".. :. 	99 	h 	8-15 	19,-69 1600 	175-5 6.40 	" 	50 	1850 	6.05 	" 
7*.10 	" 	.. 	69 	A 	8-02 	1646 1785 	138-0    	6.35 	" 
7.40 	" 	.. 	69 	* 	7-89, 	12-97 1455 	118.0 7.35 	" 	75 	1925 	7.30 	" 
8.10 - "'  	8.25 	-" 	75 	2000 	8.20 	" 
8.40 	" 	.. 	69 	-A 	7-92 	15-61  1750 	127-9 8.40 	" 	75 	2075 	 

Trial Number-18. 



Date-January 7 and 8, 1909. Trial -Number- 18.  
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

Meter. 	Exhauster. 	 lbs. per sq. in. 

Time. 	0 0 0 
fil 	e. 0 	 0 	8 . 

	

"( 	Lge 	.el si 	d 	oit 	
ti 	4 	

• 	 • 
 

	

MC .--, 	 .,.., 	 • 	,,, 	 ,.., 	 -. 	.,:,..._, 

	

O .. 	. ci, . 0- 	_,.. 	.11; 	..› 	CD 	cA ,Ct.,) 	0 +. 	CL) 	+. 

	

erf) 	à' 	41..̀5 	(2) 	41 	"A 	8'41 	41(f) 	e 
0  

; 9.10-a.m. 	600 	53 	52  	3.4 	4.5 	4.7 	7 4 	6.8 	2.7 	 
9.40 	" 	. 	660 	54 	55  	3.0 	4-1 	4.3 	8 • 7 	8.1 	3.5 	69 	66 

10.10 	" 	. 	700 	55 	57  	3.4 	4.8 	5.0 	8.4 	7.6 	2.2 	67 	65 
10.40 	" 	. 	680 	57 	58  	3.2 	4.3 	4.5 	8.5 	7.7 	2.5 	69 	66 
11.10 	" 	. 	720 	58 	60  	3-1 	4.3 	4.5 	8 • 0 	7 • 5 	1.7 	72 	70 
11.40 	" 	. 	750 	59 	60  	3 • 6 	5.0 	5.2 	7 • 9 	7.0 	1.3 	71 	68 
12.10 p.rn. 	720 	61 	63  	3.3 	4.9 	5 • 1 	8.3 	7 , 6 	1 • 6 	70 	67 
12.40 	' 	. 	790 	63 	66 	114 	3.7 	5.7 	5.9 	10.0 	9 • 1 	0 • 8 	75 	68 
1.10 	" 	. 	800 	64 	67 	133 	3 • 6 	5 • 8 	6 • 0 	9.7 	8.8 	0 • 8 	62 	39 
1.40 	" 	. 	810 	66 	70 	138 	3.6 	6.0 	6 • 2 	9.7 	8 • 8 	0 • 8 	67 	60 
2.10 	" 	. 	770 	67 	70 	135 	3.6 	5 • 8 	6.0 	9.5 	8.8 	1 • 2 	61 	55 
2.40 	" 	. 	800 	68 	70 	142 	3.7 	6-0 	6.2 	10.0 	9.2 	1.1 	65 	55 
3.10 	" 	. 	790 	68 	72 	146 	3.6 	5.8 	.6.0 	9 • 2 	8 • 2 	1-8 	57 	47 
3.40 	" 	. 	790 	69 	70 	151 	3.6 	5.6 	5 • 8 	9 ,3 	8.7 	1.8 	48 	38 
4.10 -  " 	. 	800 	69 	70 	151 	3 • 5 	4.6 	4.8 	9.0 	8.2 	1 • 5 	48 	38 
4.40 	" 	.: 	780 	68 	68 	132 	3 • 6 	3 • 1 	5 • 3 	9.6 	8.7 	2.0 	47 	37 
5.10 	" 	.: 	790 	.68 	70 	138 	3 • 5 	5.8 	6.0 	10.0 	9.3 	2.3 	44 	35 
5.40 	" 	.'. 	800 	68 	70 	133 	3 • 5 	5 • 8 	6.0 	10 • 2 	9.7 	2 • 4 	49 	39 
6.10 	" 	., 	800 	69 	72 	130 	3 • 5 	5-8 	6 • 0 	9.9 	9-1 	1.9 	38 	28 
6.40 	" 	. 	790 	70 	72 	140 	3 • 6 	6.0 	6.2 	10.3 	9.6 	2.8 	48 	39 
7.10 	" 	. 	810 	71 	72 	140 	3.5 	5 • 8 	6 • 0 	10.1 	9-3 	2.2 	31 	23 
7.40 	" 	. 	$20 	72 	72 	143 	3 • 4 	4.9 	5 • 1 	10.1 	9 • 4 	2.4 	46 	37 
8.10 	" 	. 	820 	70 	61 	141 	3.6 	4-9 	5.1 	10.2 	9.7 	2-5 	36 	31 
8.40 	" 	. 	770 	68 	66 	148 	3.3 	4.8 	5.0 	11.0 	10.4 	4.6 	30 	30 
9.10 	" 	. 	750 	69 	67 	140 	3.2 	4.6 	4.8 	9 • 4 	8.9 	3.0 	31 	>27 
9.40 	" 	. 	740 	70 	68 	130 	3 • 5 	5 • 0 	5-2 	10.1 	9 • 2 	3.4 	41 	33 

10.10 	" 	. 	730 	70 	70 	105 	3 • 4 	4.9 	5-1 	10-0 	9 • 1 	2.8 	60 	57 
10.40 	" 	. 	700 	71 	70 	121 	3.3 	8.2 	5.4 	11.7 	11.0 	4.4 	71 	.68 
11.10 	" 	. 	750 	72 	70 	133 	3.2 	5.1 	5 • 3 	12 • 0 	11.3 	3.1 	63 	60 
11.40 	" 	. 	740 	73 	72 	132 	3.2 	4 • 8 	5-0 	10.4 	9.8 	3 • 0 	60 	57 
12.10 aan. 	-700 	73 	72 	130 	3.3 	4.8 	5.0 	11-3 	11-0 	4.4 	50 	47 
12.40 	" 	. 	710 	74 	72 	130 	3.4 	5 • 1 	5.3 	10.0 	9.3 	2 • 7 	56 	54 
1.10 	" 	. 	720 	74 	72 	128 	3 • 4 	5 • 2 	5 • 4 	11.1 	10.3 	2.9 	67 	'65 
1.40 	" 	. 	750 	74 	72 	128 	3-4 	5.4 	5 • 6 	11.2 	10.2 	2 • 5 	53 	50 
2.10 	"' . 	740 	74 	72 	128 	3 • 8 	5 • 8 	6.0 	11.0 	9-9 	2-5 	50 	15 
2.40 	" 	. 	780 	74 	72 	122 	3.4 	5.3 	5.5 	11.0 	9 • 9 	2.2 	46 	10 
3.10 	" 	. - 800 	74 	72 	128 	3 • 4 	5.0 	5.2 	10 • 8 	9.7 	2 • 0 	35 	5 
3.40 	" 	. 	780 	74 	71 	120 	3.2 	4.4 	4 • 6 	8 • 4 	7 • 3 	1.9 	35 	12 
4.10 	" 	. 	740 	74 	71 	120 	3.2 	4.6 	4 • 8 	9.2 	8.3 	1.9 	34 	13 
4.40 	" 	. 	750 	74 	70 	123 	3 • 2 	4.6 	4.8 	9.2 	8 • 4 	2.1 	29 	10 
5.10 	" 	. 	720 	74 	70 	121 	3.0 	4 • 0 	4.2 	8-7 	8 • 1 	1 • 8 	36 	31 
6.10 	" 	. 	700 	74 	70 	112 	3.3 	4.7 	4.9 	12.4 	11.6 	4.0 	40 	38 
6..40 	" 	. 	780 	74 	70 	112 	3.4 	4-9 	5 • 1 	10 • 7 	9.8 	2.2 	36 	35 
7.10 	" 	. 	720 	74 	70 	117 	3.3 	4.6 	4 • 8 	10.8 	10-0 	2.7 	34 	34 
7.40 	" 	. 	700 	75 	70 	110 	3.2 	4.1 	4.3 	10.5 	9.5 	3.3 	74 	-70 
8.10 	" 	. 	700 	75 	71 	128 	3.2 	4 • 5 	4.7 	11.8 	10.7 	3 • 5 	65 	62 
8.40 	" 	. 	680 	75 	69 	136 	3 • 1 	4.6 	4.8 	12 • 7 	11.8 	3.5 	63 	60 
9.10 	" 	. 	700 	75 	70 	135 	3 • 2 	4,9. 	5.1 	11.6 	10.7 	3.5 	,59 	56 
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. PRODUCER TRIAL  No  18. 	• 

Date-January 7-8,1909. Producer No. 4, at McGill University. . 	. 
Time of lighting up-3.30 a.m. Trial commenced 9.10 a.m., January 7; ended 

9.10 a.m., January 8. 
Duration of trial-24 hours. Kind of fuel-No. 22 M coal. 	 . 
Observers and staff during trial-Cameron, Killam,'Gardner. 	 . , 
Computers-Killani, Cameron. 	 , › 
Chemists-Stansfield, Campbell, Nicol's. 

. 	 ; 
' 	SUMMARY OF OBSERVATIONS. 	

- ' 
, 	

. 
FUEL. 	 . 

1. Total coal charged during trial 	lb. 	2075 
2. Moisture in coal DS charged 	  per cent. 	3,. 2 
3. Calorific value of coal as charged, per lb 	  B.T;11. 	11340 
4. " 	" 	of dry ;coal per lb 	  B.T.V. 	11720 
5. - Proximate analysis of coal as charged (by weight): fixed carbon, 

47.8; volatile matter, 36.2; ash, 12.8; moisture,-  3.2 	 per cent. 
6. Combustible in dry refuse removed clurnig trial: fixed carbon 

, 64.7; volatile matter, 5.7 	Total 	cent. 	70.4 
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. 72385 
9. Average temperature of gas leaving producer 	 °F. 	740 

10. " 	at meter 	°F. 	70 
11. Average temperature of air in producer house 	 • 	- °F. 	71 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 132 ;  3 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

	

. (gas dry at 60° and 14.7 lbs. per sq. in.)   B.T.U. 136.4 
13. Average lower calorific value of  ' gas  per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 122.9 
14. Average barometric pressure 	  lbs. sq in. 14.85 
15. " suction at producer 	' 	 ins ,  of water 	2.5 
16. " suction at exhauster 	 ins  of water 10.00 
17. " pressure of gas at meter 	  . 	. ins ,  of water 	4.22 

_ 
STEAM1  WATER, ETC. 

18. Total steam used in producer during trial  = 	lbs. 	2940 
19. - " water used in scrubber and gas washer 	lbs. 21760 
20. ` . " tar extracted in scrubber and gas washer 	lbs. 	... 
21. Average power required to drive exhauster  ' 	 H.P. 	2.5 
22. ' 	" 	gas washer 	  , H.P. 	1.0 , 

ENGINE. 	 • 
23. Total revolutions during trial-counter out of ,order 	  
24. Average explosions per minute. 	 104 
25. Average effective load on brake 	

. 	
lbs. 150.4 

26. Effective radius of brake wheel 	 . 	 ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 69.46 

28. Notes. 
Fire poked at: Every 40 minutes on the average. 
Refuse removed at: Every hour on the average. 
Behaviour of coal: Required considerable poking. 
Average time between poking: 40 minutes. 
Clinker: No record of difficulties from clinker. 
Tar: Engine stopped during trial by tar. 
State of engine valves at end of trial: required Cleaning. 
Valves last cleaned: Dec. 9, 1908. 

29. ANALYSIS OF DRY COAL. 	 30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.9% 	 Carbon dioxide 	 10.74% 
Carbon 	  66.1% 	 Oxygen 	  • 0.50% 
Nitrogen 	1.4% 	 Carbon monoxide 	, 11.80% 
Oxygen 	  .12.6% 	 Hydrogen 	  12.30% 
Sulphur 	0.9% 	 Methane 	  6.48% 

' Total carbon contained Ethylene 	  0.68% 
by dry coal charged 1328.0 lbs. 	Nitrogen 	  57.50% 
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B,EMARKS. 
, 	This coal requires considerable poldng, steam and shaking, but it gives off a good gas. 
Coal consumption was high. Refuse had a rather slaty appearance, due to combustible 
in refuse removed. Repeat trial to be made. 

SUMMARY OF RESULTS. 

TOTAL QTJANTITIES. 
31. Dry coal charged during trial 	lbs. 	2009 
32. Combustible charged 'during trial 	lbs. 	1743 
33. Average B.H.P. of engine during trial 	  

1 	34. 	" indicated H.P. of engine during trial 	H.P. 41.35 
35. " H.P. taken by exhauster and gas washer 	H.P. 	3.5 
36. " B.H.P. while gas consumption of engine was taken . 	 
37. ce" 	corresponding to total gas produced 	H.P. 	.... 
38. cc 	ce 	ce 	cc 	ce 	ce 	and available 

for outside use, allowing for power used 	  

HOTJRLY QUANTITIES. 
39. Coal charged per hour 	lbs. 86.5 ' 
40. Dry coal charged per hour 	 . 	lbs. 83.7 
41. Combustible charged per hour 	lbs. 72.7 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. . 21 •6 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 20-9 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	18.2 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	12.73 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 18.0 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3015 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer per 

hour 	  cub. ft. 	2925 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was  taken 	  cub. ft. 	3365 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was talçen 	  cub. ft. 	3265 
51. Calorific value of coal charged per hour 	  B.T.U. 980000 
52. cc 	cc 	gas produced  per  hour (lower value). 	 B.T.U. 360000 
53. Steam used in producer per hour 	lbs. 	122 

. 	 ECONOMIC RESULTS. 	 . 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per 113 of coal 

charged 	  cub. ft. 	33-8 
55. Gas (dry at 60° and 14.7 lbs. pgr sq. in.) produced dry coal charged cub. ft. 	34.9 
56. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 40.2 
57. Ga,s (dry at 60° and 14.7 lbs. per sq. in.) used per I H.P. per hr 	 cub. ft. 	79-0 
58. ce 	cc 	cc 	cc 	cc"   

	
B.H.P.  cc'    cub. ft. 123.0 

59. Steam used in producer per lb. coal charged 	lbs. 	1.42 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 10.48. 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 300 •1 ' 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	 per cent. 	36,6: _ 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 31.3 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 25.9 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	.... 
66. Over all efficiency of producer and engine plant 	  per cent. 	.... 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 
68. cc 	cc 	coal charged into producer per B.H.P. per hr 	 B.T.U. 	.... 

Coal as Dry Com-
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  

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

71. Pounds per hour charged into producer Per B.H.P., allow-
ing for power and also for steam used by producer 	 

NOTE.-No value is given for the B.H.P. owing to the revolution counter being 
irregular. 
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TRIAL OF  No. 4 PRODUCER WITH COAL No. 22 M. • 

 Date—February 8 and 9, 1909. 	 Trial Number-25. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barvieter at laginning of trial 	29' 66 inches. 

	

. Feb. 8 	30' 02 	" 

	

at  end of trial  	30' 09 	" 

Water ,meter reading at9.00 a.m., Feb. 8 	  
" 8.00 a.m., Feb. 9 	  

Difference, in 23 hours 	 
Brick in producer base 	  
Average level of fuel below the top plate of the producer 

4.00  am.,  Jan. 8 Fire started with 10 lbs. of shavings, 30 
coke. 

Down-draft with fan exhausting directly 
Charged 150 lbs. of coal. 

50 " 	cc 
cc  50 " cc 

Down-draft with blower. 
Started engine. 
Charged 75 lbs. of coal. 
Commenced trial. 
Gas washer blown through with steam. 

CC 	Cc 	cc 	 CC 

et 	Cc 	cc 	 cc 

Trial finished. 

Valves on engine free from tar at the end of the trial, and did not need cleaning. 
29 lbb. of tar removed from the wet scrubber. 
1 lb. of tar removed from the gas washer.  . 
1,195 lbs. of wet refuse removed from the producer after the trial. 
300 lbs. of this weighed 194 lbs. when dried. 
505 lbs. of wet refuse removed during the trial. 
225 lbs. of this refuse when dried weighed 143 lbs. 

	

6.00 	" 

	

6.30 	" 
7,15 " 
8.00 " 
8.20 " 
8.35 " 
8,35 " 
8.40 " 
12.00 " 
7.00 pin, 
1.15 am, 
8.40 " 

76,245 imperial gallons. 

	

79,343 	" 

	

3,098 	" 
950 lbs. 

17* 8 inches. 
TIME. 

lbs. of wood, and 150 lbs. of 

to the atmosphere. ei• 

Cl 

ig 

it 

(I 

if 

if 

cc 
if 

cc 
CC 

if 	if 
9 

it 

if 

cc 
if 

cI  
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

Date-February 8 and 9,1909. 	 Trial Number-25. 
Note: R. and B. apparatus used. 

Carbon 	 Eth 	Carbon 	 Inflana- 
Time 	Lhoxide Oxygen 	y- 	 Meth- 	Hydro- 	Nitro- 

	

lene 	moxre 	ane 	gen 	gen 	mee 

percent percent percent percent percent percent percent percent 

	

9.05 am..... 	10.2 	1 • 3 	0.6 	10.7 	2.6 	13.4 	61.2 	27 • 3 

	

10.00 	" 	.... 	10.8 	1.2 	0.1 	10 • 5 	3.0 	10 • 2 	64.2 	23.8 

	

11.00 	" 	.... 	9.9 	1.2 	0.2 	11.6 	2.5 	10 • 6 	64.0 	24-9 

	

12.00 p.m.. . . . 	11.1 	1.4 	0.4 	9.0 	4.4 	7.7 	66.0 	21 • 5 

	

1.00 	" 	.... 	11.9 	1-2 	0.2 	8.8 	4.7 	9.1 	64.1 	22.8 

	

2.00 	" 	.... 	12.4 	1.2 	0.2 	11.8 	2.2 	9.9 	62.3 	24.1 

	

3.00 	" 	.... 	10.4 	1.6 	0.2 	12.3 	2.9 	10 • 9 	61 • 7 	26.3 

	

4.00 	" 	.... 	10.8 	1.1 	0.3 	11.8 	3.4 	11-2 	61-4 	26.7 

	

5.00 	" 	.... 	11.8 	1.2 	0 • 2 	12.1 	2 • 5 	11.0 	61.2 	25.8 

	

7.00 	" 	... 	9.5 	1.6 	0.0 	12.3 	2.4 	14.4 	59.8 	29.1 

	

8.00 	" 	.... 	11.3 	1.1 	0.3 	11.5 	2.1 	11.1 	62.6 	25.0 

	

9.15 	" 	.... 	10 • 7 	1.3 	0.4 	11.7 	3 • 8 	13.0 	59.1 	28.9 

	

10.10 	" 	.... 	11.4 	1.1 	0.5 	11.1 	2.7 	12.4 	60-8 	26.7 

	

11.10 	"... 	13.0 	1 • 1 	0.0 	10.2 	2.5 	10 • 3 	62.9 	23 • 0 

	

12.10 a.m.:. . . 	10.7 	1.3 	0.3 	8.8 	2.9 	8.3 	67.7 	20.3 

	

1.10 	" 	.... 	7.6 	1.1 	0-1 	20.0 	2.1 	4.7 	64.4 	26.0 

	

2.10 	" 	.... 	10.5 	1.1 	0.2 	11.4 	2.9 	10.6 	63.3 	25.1 

	

3.10 	" 	.... 	11.2 	1.3 	0 • 1 	9.7 	3 • 0 	8 • 3 	66.4 	21.1 

	

4.10 	" 	.... 	9.2 	1.0 	0.2 	12.1 	2 • 8 	12.1 	62.6 	27.2 

	

5.10 	" 	.... 	10.9 	0.9 	0 • 1 	12.3 	2.4 	7.9 	65.5 	22.7 

	

6.10 	" 	.... 	10.3 	1.1 	0.1 	13.4 	2.0 	13.6 	59.5 	29.1 

	

7.10 	" 	.... 	11.6 	1.0 	0.2 	12.6 	1 • 9 	11.9 	60.8 	26.6 

	

8.10 	" 	.... 	11.0 	1.0 	0.2 	12.9 	2.0 	14.1 	58.8 	29.2 
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OBSERVATIONS OF GAS METER AND B.H.P. 

Date-February 8 and 9,1909. 	 Trial Number-25. 

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

Main 	Cubic 	 Loadson 	Net 	Revo- 
gas 	feet 	 U 	

lutionsghtand 	load 	counter 

	

Time. 	irm:ter 	bl 	Remarks 	Time. 	slaAshles 	on 	reading nmulings 	inter- 	 ofbrake. - 	brake. 	onside 
shaft . cub.ft 

 	val. 	
lbs. 	Hi. 	lbs.  

8.40aan. - 	1893340 	- 	N.B.O.  	275, 	95 	180 	19730 
9.10 	" 	1895000 	1660 	" 	8.55aan 	300 	115 	185 	 
9.40 	" 	1896680 	1680 	"  	300 	115 	185 . 	 

10.10 	" 	1898600 	1920 	"  	300 	120 	180 	 
10.40 	" 	1900470 	! 1870 	"  	300 	120 	180 	 
11.10 	" 	1902420 	1950 	"  	300 	120 - 	180 	 
11.40 	" 	1904330 	1910 	"  	300 	120 	180 	 
12.10 pan. 	1905900 	1510 	. 	"  	300 	120 	180 	 
12.40 	" 	1907700 	1800 	"  	300 	120 	180 	 
1:10 	" 	1909500 	1800 	"  	300 	120 	180 	 
1.40 	", 	1911500 	2000 	"  	300 	120 	180 	 
2.10 	" 	1913520 	2020 	"  	300 	120 	180 	 
2.40 	" 	1915560 	2040 	"  	300 	110 	190 	 
3.10 	" 	1917800 	2240 	‘‘  

	 300 	110 	190 	 
3.40 	" 	1919620 	1820 	"  	300 	120 	180 	66100.' 
4.10 	" 	1921520 	1900 	"  	300 	115 	185 	

. 

4.40 	" 	1923200 	1680 	u.  	300 	115 	185 	 
5.10 	" 	1925080 	1880  	300 	115 	185 	 
5.40 	" 	1926950 	1870  	300. 	115 	185 	 
6.10 	" 	1928050 . 	1800 	"  	300 	115 	,185 	 
6.40 	" 	1930860 	2110  	300 	115 	185 	 
7.10 	" 	1932760 	1900 	B.O. 	 300. 	1 115 	185 ' 	 
7.40 	" 	1934500 . 	1840 	"  	300 	115 	185, 	 
8.10 	" 	- 1936260 	1760  	300 	115 	185 	 
8.40 	" 	1938050 	1790  	300 	115 • 	185 	 
9.10 	" 	1940090 	2040 	"  	300 	115 	185 	 
9.40 	" 	1941680 	1590 	"  	300 	115 	185 	 

10.10 	" 	1943630 	1950  	300 	115 	185 	 
10.40 	" 	194550e 	1870 	"  	300 	115 	185 	 
11.10 	" 	1947230 	1730 	"  	300 	115 	185 	 
11.40 	" 	1948850 - 	1620 	N.B.O.  	275 	105 	170 	16770 
12.10a.m. 	1951100 › 	2250 	- 	" 	275 ' 	105 	170 	 
12.40 	" 	1952400 	1800 	"  	275 	100 	175 	 
1.10' 	". 	1954900 	2000 	"  	275 	.100 	175 . 	 
1:40 I" 	1956700 	1800 	"  	275 	100 	175 	 

'2.10 	" 	1958450 	1750 	"  	275 	95 	180 	32850 
2.40 ." 	1960320 	1870 	"  	275 	- 	95 	180 	 
3.10 	" 	1962000 	1780 	u   ' 275 	95 	180 	 
3.40' 	" 	1963835 	1835 	"  	275 	85 	180 	 

.4.10 	" 	1965800 	1965 	41 
  	 275 	95 	180 	 

4.40 	" 	1967630 	1830 	u  	275 	95 	180 	 
5.10 	" 	1969430 	1800 	ti 

  	 275 	95 	180 	 
5.40 	" 	1971400 	1970 	"  	275 	95 	180 	 
6.10 » 	1973465 	2065 	"  	275 	95 	180 	 
6.40 	" 	1975235 	1770 	"  	275 	95 	180 	 
7.10 	" 	1977140 	1905 	"  	275 	95 	180 	 
7.40 	" 	1978400 	1860 	"  	275 . 	95 	180 	..... ..,. 

8.10 	" 	1980780 	1880 	II 
  	 275 	95 	180 	 

'8.40 	" 	1982440 	1660 	"  	275 , 	95 	180 	74240 



Date-February 8 and 9, 1909. Trial Number-25. 

Note: Boys Calorimeter used. 
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, OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

■ 

Water Temp  

Deg.  Cent. 3) 'E., 	î:1,4, 	 -d 	d 	...... 

	

Time 	'E:1 ," ri, 	"c",, à   o V.i crii 	P c.) 	Time  

Imet Outlet 0.)  me 	,,,,i  d 	d c.) 	gi'i 	È:10".■  

lbs. 	lbs. 
8.40 a.m... 	58 	1-44 	5.03 	1139 2025 	122.3 8.40a.m. 	 
9.10 	" 	.. 	58 	A 	4.23 	10-30 1920 	129 	10.05 	" 	75 	75 	 
9.40 	" 	.. 	58 	4 	3.90 	8.49 	1630 	118-610.45 	" 	25 	100 	 

10.10 	" 	.. 	59 	174 	3.96 	14.06 	1685 	115.511.25 	" 	50 	150 	 
[0.40 	" 	.. 	59 	4 	4.08 	11.32  1800 	103.312.05p.m- 	50 	200 	 
11.10 	" 	.. 	59 	A 	3.97 	1054 1680 	104.912.25 ," 	50 	250 12.20p.m 	 
11.40 	" 	.. 	59 	/14 	3.98 	13.69 	1810 	119.3 	2.00 	" 	50 	300 12.35 	" 
12.101-).m... 	59 	4 	3.80 	1154 	1810 	110.8 	2.55 	" 	50 	350 	 
12.40 	" 	.. 	59 	h 	4.07 	1079 	1650 	105.4 3.45 	" 	75 	.425 	 
1.10 	" 	.. 	59 	A 	4.06 	1031 	1770 	105.1 	5.20 	" 	50 	475 	3.30 	" 
1.40 	" 	.. 	59 	4 	4.42 	979 	1630 	104.0 	6.15 	" 	50 	525 	- 	 
2.10 	" 	.. 	59 	4 	4.30 	1136 1870 	104.2 7.00 	" 	50 	575 	- 	 
2.40 	" 	.. 	58 	A 	4.13 	10 • 20 	1755 	101.1 	7.40 	" 	50 	625 	 
3.10 	" 	.. 	57 	1-44 	4.25 	10.9 	1730 	109.5 	8.25 	" 	50 	675 	 
3.40 	" 	.. 	58 	144 	3 • 85 	10.14 	1910 	113.6 	9.30 	" 	50 	725 	9.15 	" 
4.10 	" 	.. 	57 	4 	3.94 	9.17 	1900 	118.210.00 	" 	50 	775 	 
4.40 	" 	.. 	57 	4 	3.97- 	8 • 59 	1845 	101.310.55 	" 	50 	825 	9.55 	" 
5.10 	" 	.. 	57 	4 	4.42 	8.27 	1600 	99 • 611.45 	" 	25 	850 	 
5.40 	" 	.. 	57 	4 	4.14 	8.25 1840 	119 • 8 	1.30aan- 	50 	900 	 
6.10 	"  	2.15 	" 	50 	950 	 
6.40 	" 	.. 	57 	4 	4.37 	9.76 1600 	102.3 2.40 	" 	50 	1000 	2.35aan 	 
7.10 	(v  .. 	57 	4 	5-51 	12.03 	1600 	123.8 3.20 	" 	50 	1050 	 
7.40 	" 	.. 	57 	4 	4.42 	.9.75 	1750 	111.0 4.10 	" 	50 	1100 	 
8.10 	" 	.. 	58 	4 	4.34 	9.37 	1760 	105.3 4.40 	" 	50 	1150 	 
8.40 	" 	.. 	58 	-A 	4.23 	10.94 1625 	103.6 5.30 	" 	25 	1175 	 
9.10 	" 	.. 	58 	A- 	4.52 	10.62 	1720 	99.5 6.00 	" 	50 	1225 	 
9.40 	" 	.. 	58 	A 	4.58 	10.43 1820 	101.1 6.35 	" 	50 	1275 	 

10.10 	" 	.. 	58 	A 	4-59 	11.29 1770 	112.6 7.30 	" 	25 	1300 	' 	 
10.40 	" 	.. 	58 	A, 	4.50 	10.26 1870 	102.3 8.00 	" 	50 	1350 	 
11.10 	" 	.. 	58 	A 	4.73 	9.83 	1910 	92.5 8.40 	" 	 
11.40 	" 	.. 	58 	154 	4.81 	9.06 	1825 	90.0 
12.10aan. 
12.40 	" 	.. 	58 	174 	4.67 	12.58 1680 	90.0 
1.10 	" 	.. 	58 	/74 	4.73 	13.04 1680 	94.8 
1.40 	" 	.. 	58 	A 	5.08 	13 • 43 1815 	102.8 
2.10 	" 	.. 	57 	4 	4.78 	11.24 1665 	85.2 
2.40 	" 	.. 	57 	4 	4.77 	13.27 	1775 	119.2 
3.10 	" 	.. 	57 	h 	4.79 	10.12 1840 	93.3 
3.40 	" 	.. 	57 	4 	4.22 	9.00 1835 	104.3 
4.10 	" 	.. 	57 	h 	4.30 	10.21 1800 	101.0 
4.40 	" 	.. 	56 	A 	4.22 	10.05 1860 	103 
5.10 	" 	.. 	56 	4 	4.26 	9.42 1600 	98.0 
5.40 	" 	.. 	56 	4 . 	4.70 	10.57 	1650 	115.0 
6.10 	" 	.. 	57 	4 	4-69 	9.83 	1895 	115.6 
6.40 	" 	.. 	57 	h 	4.59 	12-02 1700 	120.0 
7.10 	" 	.. 	57 	A- 	4.54 	10.46 	1950 	109.6 
7.40'" 	.. 	57 	h 	4.39 	10.31 	1710 	96.3 
8.10 	" 	.. 	57 	A 	4.44 	11.76 1735 	120.4 



Date-February 8 and 9, 1909. Trial Nurnber-25. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	SUCTION. 	STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. ,  of Water. 	PRESSURE.. 

oF .  

- 	Meter. 	Exha:uster. 	 lbs.persetin. 

	

Time. 	
0 

, 	 O')  
e. 	 0 -cl 	 fol 	4. 
0 

'› 1'; 	4à jr, 	d 	. â I e 	+0' 	 .., 	e.„ 	ji 	, 	.,-, 
1 .7... 	.-. 	0 	LI' te 	•:él 	1'; 	- 	 ,a) 	U)  0 	, +.a) 	...› 

eÊ 	e 	p.z 	r.z.,El 	<É, 	:-.ai. 	,É, 	,- 	ce.,;11 	e4Ê 	z 	Ê.  

	

8.40 a.m. 	'760 	62 	59 	75 	3.6 	6 • 0 	6.2 	7.0 	3.3 	0.7 	69 	65 

	

9.10 	" 	. 	770 	62 	60 	172 	3.6 	6.0 	6.2 	8.2 	3.5 	0.9 	72 	68 

	

9.40 	" 	. 	780 	62 	60 	148 	3.7 	6.4 	6.6 	7.6 	3.6 	1.2 	70 	67, 

	

10.10 - " 	. 	810 	62. 	61 	153 	3.7 	6.5 	6-7 	7.7 	3.4 	0'.9 	65 	61 

	

10.40 	" 	. 	-800 	62 	61 	160 	3.7 	6.0 	6.2 	9.3 	4.3 	1,7 	66 	63 

	

11.10 	" 	: 	800 	62 	62 	136 	3.7 	6.5 	6.7 	973 	4 • 0 	1.5 	66 	64 . 

	

11.40 	" 	. 	840 	62 	60 	131 	3.6 	6 • 2 	6.3 	9.3 	4.0 	1.8 	65 	62 

	

12.10p.ni . 	780 	62 	59 	130 	3.6 	6.1 	6.3 	8.4 	4.0 	1-4 	69 	66 

	

12.40 	" 	. 	820 	63 	60 	132 	3.6 	6 • 6 	6 • 8 	8 • 8 	3.7 	1.4 	60 	57 

	

1.10 	" 	. 	820 	61 	60 	130 	3 • 8 	6.6 	6 • 8 	9.3 	3.5 	1.4 	61 	57 

	

1.40 	" 	. 	820 	61 	60 	130 	3.8 	6 • 6 	6.8 	9.3 	3 • 5 	1.4 	59 	55 

	

2.10" 	. 	840 	60 	58 	135 	3.8 	7.0 	7.2 	9.8 	3.6 	1-5 	68 	65 

	

2.40 	" 	. 	840 	61 	57 	139 	3.8 	7.0 	7 • 2 	10 • 0 	,3-7 	1.8 	60 	55 

	

3.10 	" 	. 	830 	60 	57 	140 	3.7 	7.0 	7.2 	8 • 0 	3.5 	1.6 	53 	50 

	

3.40 	" 	. 	870 .62 	56 	140 	3.8 	6 • 8. 	7.0 	- 9.0 	3 • 6 	1.5 	54 	50 

	

4.10 	" 	. 	840 	63 	56 	138 	3.7 	6.8 	7.0 	7.0 	3 • 5 	1 • 5 	60 	56 

	

4.40 	" 	. 	830 	62 	56 	136 	3.7 	6 , 7 	6.9 	8.3 	4.0 	-1.9 	5.2 	48 

	

5.10 	" 	. 	820 	62 	57 	137 	3.7 	6.7 	6.9. 	8 • 7 	4-0 	2.0 	55 	51 

	

5.40 	" 	. 	S40 	61 	.5 ' 	3.7 	6.6 	6.8 	8-7 	3 • 9 	1.8 	50 	47 

	

6,10 	" 	830 	61 	58 	141 	3.7 	6 • 6. 	6.8 	8 • 6 	3.8 	1.7 	52 	49 

	

6.40 	" 	. 	830 	60 	.58 	141 	3.8 	6 • 5 	6.7 	9.7 	4.3 	2.0 	38 	35 . 

	

7.10 	" 	. 	S30 	62 	58 	139 	3.7 	6.6 	6 • 8 	9.7 	4.4 	2.3 	43, 	40 

	

7.40 	" 	. 	830 	64 	58 	137 	3.6 	6-7 	6.9 	9-8 	4-4 	24 	47 	44 -  

	

8.10 	" '. 	850 	62, 	57 	136 	3.7 	7.0 	7.2 	9.0 	4.5 	2.4 	46 	43 

	

8.40 	" 	. 	860 	61 	57 	135 	3.7 	6.8 	7.0 	8.8 	4-6 	2.2 	60 	56 

	

9.10 	" 	. 	870 	61 	58 	128 	3.8 	6-9 	7 • 4 	9-0 	4 . 71 2.1 	70 	67 

	

9.40 	" 	. 	.880 	61 	57 	128 	3.8 	7-0. 	7.2 	8 .8 	4.3 	2.0 	73 	70 

	

10 .10 	" 	. 	900 	61 	58 	132 	3.8 	7.3 	7.5 	9.3 	4.0 	1-7 	61 	58 

	

10.40 	" 	. 	860 	60 	58 	135 	3.7 	6.5 	"6.6 	7 • 7 	3.8 	1.5 	49 	48 

	

11.10 	" 	. 	870 	61 	58 	130 	3-7- 	6 • 5 	6.7 	.8.9 	4.0 	1.6 	60 	56 

	

11.40 	" 	. 	870 	61 	58 	126 	3.7 	6.4 	6.6 	8.8 	4.0 	1.7 	76 	73 

	

12.10 adn. 	900 	61 	58 	125 	3.7 	7.5 	7-7 	10,0 	4.5 	2-1 	-70 	67 

	

12.40 	" 	890 	60 	57 	128 	3.8: 	7 • 4 	7.6 	11.0 	5.3 	2.7 	58 	55 

	

- 1.10 	" 	860 	59 	57 	130 	4 • 0 	7.8 	8.0 	9.7 	3.6 	1.3 	43 	40 

	

1.40 	" 	860 	61 	57 	127 , 	3.8 	7.8 	8.0 	8.2 	3 • 6 	1.3 	55 	52 

	

2.10 	" 	. 	850 	65, 	58 	124- 	3.6' 	7.8 	8.0 	8.3 	3.5 	1-2 	65 	62 

	

2.40 	" 	. 	850 	62 	58 	124 	3 • 6 	7.6. 	7.8 	9.0 	4 • 0 	2.0, 65 	63 

	

3.10 	" 	. 	860 	61 	57 	125 	3.7 	7.8 	8 • 0 	9.7 	4.5 	2.4 	63 	60 

	

3.40-" 	. 	'860 	60 	57 	120 	3.7 	7.7; 	7.9 	8.8 	3.6 	1.7 	63 	67 

	

4.10 	" 	. 	870 	58 	56 	128 	3.7 	6.7 	7.8 	9.4 	4.2 	2.1 	57 	54 

	

4 -.40 	" 	. 	870 	58 	56 	123 	3 • 8 	6-7 	9.8 	10.4, 	4.5 	2-3 	66 	63 

	

5.10 	". . 	880 	58 	57 	130 	3.7 	'6.6' 	6-8 	10.0 	4.'0 	2.1 	60 	57 

	

5.40 	" 	. 	880 	61 	58 	130 	3.7 	6.7 	6 • 9 	9.8'. 	4.1 	1.9 	50 	47 

	

6.10 	" 	. 	880 	63 	60 	129 	3..9 	7.0 	'7.2 	10..5 	4 • 5 	2.0 	54 	50 

	

6.40 ' " 	. 	900 	63 	60 	126 	3.6 	6.6 	6.8 	9.4 	4.0 	1-6 	65 	62 

	

7.10 	" 	. 	900 	62 	60 	138 	3.8 	6.9 	7.1 	9.8 	4-4 	2,0 	75 	'72 

	

7.40 	" 	. 	880 	61 	58 	124 	3.7 	6.7 	6.9 	9.4. 	4.0 	1.8 	78 	75 

	

8.10 	" 	. 	900 	60 	56 	134 	3.7 	6 • 6 	6.8 	9.8 	4.0 	1-5 	75 	72 

	

8.40 ." 	.. 	-870 	60. 	57 	130 . 	3.7 	5.5 	5 ,7 	-7-5 	:3.5 	1.2 	70 	67 
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PRODUCER TRIAL No. 25. 

DateFebruary 8-9,1909. Producer No. 4, at McGill University.. 
Time  of lighting up-4.00  am.  Trial commenced 8.40 a.m., February 8; ended 

8.40 a.m., February 9. 
Duration of trial-24 hours. Kind of fuel-No. 22 M coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Cameron, Killam. 
Chemists-Campbell, NicolIs, Stansfield. 

SUMMARY OF OBSERVATIONS. 	 , 
FUEL. 

1. Total coal charged during trial 	lbs. 	1350 
2. Moisture in coal as charged 	  per cent. 	4•2 
3. Calorific value of coal as charged, per lb 	  B.T.U. 	11220 
4. " 	" 	of dry coal per lb 	  B.T.U. 11720 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

46.9; volatile matter, 36.9; ash
' 
 12.0; moisture, 4.2 	 per cent. 

6. Combustible in dry refuse removed during trial: fixed carbon
'  48-6; volatile matter, 2.8 	Total per cent. 	51.4 

7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	42.8 

GAS. 
8. Total gas produced during trial  (frein  meter readings) 	 cub. ft. 89,150 
9. Average temperature of gas leaving producer 	°F. 	848 

ce 10.  ii 	 ic 	at meter 	°F. 	61.2 
11. Average temperature of air in producer house 	°P. 55.0 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

• 	(as observed) 	  B.T.U. 106.8 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

	

(gas dry at 60° and 14.7 lbs. per sq. in.).   B.T.U. 107.9 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 	99.3 
14. Average barometric pressure 	  lbs. sq. in. 14-66 
15. " suction at producer 	 ins, of water 	1.73 
16. " suction at exhauster  	ins,  of water 	9.03 
17. " pressure of gas at meter    . ins, of water 	5.15 

STRASS, WATER, ETC. 	. 
18. Total steam used in producer during trial 	lbs. 	2040 
19. " water used in scrubber and gas washer 	lbs. 38090 
20. " tar extracted in scrubber and gas washer 	lbs. 	30 
21. Average power required to drive exhauster 	H.P. 	2.5 
22. ii 	 gas washer 	H.P. 	1.5 

ENGINE. 
23. Total revolutions during trial (from counter) 	309020 
24. Average explosions per minute 	. 	 102.3 
25. Average effective load on brake 	lbà. 181.5 
26. Effective radius of brake wheel 	. ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 68.9 

28. Notes. 
Fire poked at: 12.20, 12.35, 3.30, 9.15, 9.55 p.m.; 2.35  am.  
Refuse removed at: 9.50, 10.45 mm.; 12.20, 2.45, 5.15, 7.40, 9.55 p.m.; 12.50, 2,20, 2.35, 3.15, 4.40, 6.00, 

7.40, 8.10  am.  
Behaviour of coal: Very little attention needed. 
Average time between poking: 4 hours. 
Clinker: No special difficulties recorded. 
Tar: Small amount removed from wet scrubber. 
State of engine valves at end of trial: Clean. 	 . 
Va.lves last cleaned: Jan. 29, 1909. 

29. ANALYSIS OF DRY COAL. 	 30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen 	4.9% 	Carbon dioxide 	 10-8% 
Carbon 	  66.1% 	Oxygen 	  - 1.2% 
Nitrogen 	1.4% 	Carbon monoxide 	 11.7% 
Oxygen 	  12.6% 	Hydrogen 	  10.7% 
Sulphur 	0.9% 	1VIethane 	2.8% 
Total carbon contained 	 - 	-Ethylene 	0.2% 

	

by dry coal charged 855 •0 lbs. 	Nitrogen 	62-6% 
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- 	• ' ' REMARKS. • - ' 

This seems to _be ,a, -good • coal for producer, work. By_ comparing this trial _with No. 
-18, on the same coal, the effect of poking the fire and forcing the coal, though only 
partly consumed, is clearly "seen. 

• 	 . 
. 	SUMMARY OF RESULTS. 

- TOTAL QUANTITIES. 	 - 	' 
31. Dry coal charged durinitrial 	, 	 lbs. 	1292 
32. Combustible charged during trial 	lbs. 	1130 
33. Average B.H.P. of engine during trial 	H.P. 28.44 
34. " indicated H.P. of engine during trial 	 _ 	H.P. 40.30 
35. " H.P. taken by exhauster and gas washer 	  - H.P. 	4.0 
36. " B.H.P. while gas consumption of engine was taken 	H.P. 28.44 
37. " . 	" 	corresponding to total gas produced  , 	  ' 	H.P. 28.44 
38. " 	CC 	 ‘C 	 ii 	, 	, CC 	and , 

 available for outside use 	
, • 
H.P. 24.44 allowing'for power used 	  , 	 .' 

	

. 	. 	• 	HOUTIL-ir QUANTITIES. . 	 , .. 	. 	. 
-39.> Coal charged per hour 	 • , ' 	lbs. - .56'S 2 
40.- Dry coal charged per hour 	 . 	. 	lbs. 	53.8 
41. Combustible charged per hour 	lbs.  47.1' 
42. Coal charged per sq. ft. of fuel bed per hour 	' 	. 	lbs. 	14.0 
43. Dry coal charged per sq. ft. of fuel bed per hour  ' 	'. 	' 	 ' 	- llis. 	13.:4 
44. Combustible charged per sq. fi . of fuel bed per hour ' 	lbs. ' 11.8 
45.-  Coal (as charged). per hour equivalent to power used for auxiliaries 	lbs. 	7.92 
46. Coal (as charged) per hour equivalent to steam used in -producer 	. lbs. 	12.63 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3715 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by producer 	, 

ref hour 	 - 	cub. ft. 	3676 
49.. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	  cub. ft. 	3715 
50. ' Gas  (dry at 60°- and 14.-7 lbs. per sq. in.) ,supplied to en-gine per 

hour while gas consumption wa,s taken 	  cub. ft. 	3676 
Calorific value of coal charged per hour 	B.T.U. 630000 

52.
if 	Ce 	gas produced per hour (lower value) 	• 	B.T.U. 364900 

53. Steam used in producer per hour 	- 	 lbs. 	85.0 
ECONO3iIIC RESTJLTS. 

54. Gas (dry at 60° and 147 lbs. per sq. in.) produced per lb. of coal 	' 
charged 	  cub. ft. 	65.5 

55-. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	68.3 
56. Gas (dry at 60° and 14•7 lbs. per sq. in.) produced per lb. of com- 

bustible  charged 	  cub. ft. . 78.0 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I H.P. per hr 	 Cub. ft. 	91.2 
58. " 	o 	ii 	(c 	CC 	

' 	 B.H.P. "   cub. ft. 129.0 
59. Steam used in producer per lb. coal chb,rged 	' 	 lbs. 	1.51 
60. Water used in scrubber and ga,s washer per lb. coal charged 	lbs. 28.2 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 427.0 
62. EfficiencY of process of gas production and cleaning, based on coal 

charged 	  per cent. 	58.2 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 50.2 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 41.0 
65. Thermal efficiency of engine, based on B.I1  P 	 ' - 	 per cent. 	19.7 
66. Over all efficiency of producer and engine plant 	  per cent. 	11-46 
67. Calorific value of gas supplied to engine per B:H.P. per hour 	 B.T.U. 	12910 
68. i‘ 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 22200 

	

Coal as Dry 	Corn- 
-  charged 	 coal. bustible. 

69. Pounds per hour charged into producer -  per B.H.P. 	. 
' 	_ developed by engine 	  1.98 	1.89 	1.66 
70. Pounds per hour charged into producer per B.H.P. avail- 	. 

, able for outside use and allowing for power used by 	, 
' 	auxiliaries 	 . - . 	  2.30 	2.20 	1 •93 

71. Pounds per hour Charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer 	 2.81 	2.70 	2.36 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 18 

Date—January 14 and 15,1909. 	 Trial Number-20. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial 	  30 22 inches. 

8.50 p.m., Jan. 14 	  29' 74 	" 
end of trial 	  29' 82 	" 

Water meter at 11.05  am.,  Jan 14 	57,770 imperial  gallons. 
8.05  am.,  Jan. 15 	60,460 	" 

Difference, in 21 hours 	2,690 " 
Brick in producer base 	1,065 lbs. 
Average level of coal below the top plate of the producer 	20 inches. 

Tura. 
5.00 a.m., Jan. 14 Fire started with 10 lbs. of shavings, 46 lbs of wood, 140 lbs. of coke. 
7.30 " 	" " Charged 224 lbs. of coal. 
8.00 " 	" " Down-draft with fan exhausting directly to the atmosphere. 
8.80 " 	" " Down-draft with blower. 
8.30 	" 	" " Charged 64 lbs. of coal. 
8.30 	" 	" " Started the engine. 
8.40 	" 	" " Charged 64 lbs. of coal. 	 . 
8.45 " 	" " 	" 	50  
8.50 " 	" " Trial commenced. 
1.00 p.m., " " Steam blown through gas-washer. 
4.40 	" 	" 	" 	cc 	cc 	Cl  

10.15 	le 	
u ‘i 	 u 	u 	u 

10.30f 	cc 	cc 	 cc 	cc 	cc 	 • 
8.50 a.m., 	" 18 Trial finished. 

The engine valves were found to be covered with tar at the end of the trial. 44 lbs. of tar removed 
from the wet scrubber, and 4 lbs. of tar removed from the gas washer discs. 
Wet refuse removed from the producer during the trial 	656 lbs. 
100 lbs. of this when dried weighed  	59 " 
Wet refuse removed after the trial 	1,345 " 
100 lbs. of this when dried weighed  	57 " 

83-20 



Date-Jan.uary 14 and 15, 1909. 

Note: R. and B. apparatus used. ' 

Trial Number-20. 
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'OBSERVATIONS OF GdMPOSITION OF GAS BY VOLUME. 

Infiam- 
Carbon 	(-,„ 	n 	 Carbon 	Ethy- 	innn_ 	Meth- 	Ilydro 7 	Nitro- 	mabl 

	

Time 	Dioxide 	'-'"3"ge 	lene 	oxide 	ane 	gen 	gen 	gas e.  

	

. 	percent percent percent percent percent percent percent percent. 

9.20  am ..... 	 11•0 	1.5 	0.4 	11.8 	. 	3.8 	. 	9.7 	61.8 	25.7 
10.00 	" 	..,. 	8-7 	2.0 	0.5. 	10.2 	4.2 	11.3 	63.1 	26-2 
11.15 	" 	.... 	11.6 	0 • 5 	0.3 - 	10.8 	4.4 	12.8 	59.6 	28.3 
12.20p.m... . . 	10.0 	0.4 	0.4 	11.6 	5.1 	12.9 	59.6 	30.0 
2.20 	" 	.... 	11 • 1 	0.5 	0.2 	12.2. 	3.1 	12.9 	60.0 	28.4 
3.00 	" 	.,.. 	11.6 	0.3 	0.4 	12.4 	3 • 2 	13.8 	58.3 	29.8, 
4.00 	" 	.... 	11 • 5' 	1.2 	0.1 	11.1 	4 • 0 	13.7 	58 • 4 	28.9 
5.00 	" 	.... 	10.1 	03 	0.6 	9.8 	5.2 	8.4 	65.6 	24.0 
6.20 	" 	.... 	7.9 	0.2 	0.4 	16 • 0 	3.7 	4.6 	67.8 	24.7 
7.20 	" 	.... 	10.2 	0.4 	1.0 	9.0 	6-1 	11.3 	62.0 	27.4 
8.20 	" 	.... 	9.2 	0 • 4 	0.6 	11.6 	6.0 	10.8 	61.4 	29.0 
9,20 '` 	.... 	 9.0 	0.4 	0.9 	13.5 	5 • 0 	11.8 	59.4 	31.2 

.... 	 0.0 	1.1 	9.1 	8 • 1 	9.9 	62.9 	28.2 10.20 	" 8.9 
10.50 	" 	.... 	9 • 6 	0.4 	1 • 2 	8.6 	4.2 	6.8 	69.2 	20.8 
12.20  am ..... 	 09 	1.8 	'0.7 	11.2 	3.1 	14.5 	57.8 	29.5 
1.20 	" 	.... 	12 • 9 	0.9 	0 4 	11.9 	3.4 	16.5. 	54 • 3 	31-9 
2.20 	" 	.... 	11.1 	0.3 	0.2 	16.4 	2-5 	13.6 	55.9 	32.7 
3.10 	" 	.... 	12 • 4 	0.2 	0.1 	13 • 0 	3.4 	15 • 5 	55.4 	32.0 
3.20 	" 	.... 	12.4 	0 • 5 	0 • 2 	11.6 	3.9 	15.2. 	56 • 2 	30.9' 
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OBSERVATIONS OF GAS METER AND B.H.P.-  

Notes; B.O. indicates that there is a surplus supply of gas blowing off into atmosphere. N.B.O. indicates 
that all the gas is passing to gas engine. 

	

. , Main 	 Loads on 	Net 	Rzvo- 

	

gas 	Cftffiic 	 Met and 	load 	lutions 

	

Time. 	meter 	feet 	Remarks. 	slack siaks 	on 	counter 

	

rea,dings. 	in 	 of brake , 	brake. 	reading 

	 interval. 
  on si t

e 

	

cub.ft. 	 rbs. 	1 	lbs. 	Ills. 	shaft. 

8.50  am.  .. 	1475055 	 
9.20 	" 	.. 	1476430 	1375 	N.B.O. 	325 	125 	200 	53251 
9.50 	" 	.. 	1478120 	1690 	 325 	125 	200 

10.20 	" 	.. 	1479810 	1690 	.. 	300 	112 	188 	59695 
10.50 	" 	.. 	1481255 	1445 	" 	300 	112 	188 
11.20 	" 	

.. 1482760 	1505 	 300 	112 	188 
11.50 	" 	.. 	1484230 	1470 	" 	300 	112 	188 	” 	 
12.20 pan. .. 	1485810 	1580 	" 	300 	112 	188 
12.50 	" 	.. 	1487260 	1450 	.. 	300 	112 	188 

.. 
1.20 	" 	.. 	1488785. 	1525 	 300 	112 	188 
1.50 	" 	.. 	1490415 	1630 	. 	300 	112 	188 
2.20 	" 	.. 	1492030 	1615 	. 	300 	112 	188 
2.50 	" 	.. 	1493570 	1540 	el 	300 	112 	188 
3.20 	" 	.. 	1495170 	1600 	. 	300 	112 	188 
3.50 	" 	.. 	1496700 	1530 	. 	300 	112 	188 
4.20 	" 	.. 	1498035 	1335 	It 	300 	112 	188 
4.50 	" 	.. 	1499520 	1495 	.. 	300 	112 	188 
5.20 	" 	.. 	1501110 	1590 	. 	300 	112 	188 
5.20 	" 	.. 	1502685 	1575 	" 	300 	112 	188 
6.20 	" 	:. 	1504130 	1445 	.. 	300 	112 	188 
6.50 	" 	.. 	1505615 	1485 	et 	300 	112 	188 
7.20 	" 	.. 	1506935 	1320 	et 	300 	112 	188 
7.50 	" 	.. 	1508190 	1255 	" 	275 	100 	175 
8.20 	" 	.. 	1509460 	1270 	. 	275 	100 	175 
8.50 	" 	.. 	1510750 	1290 	' " 	275 	105 	170 	31735 ' 
9.20 	" 	.. 	1512030 	1280 	 275 	105 	170 
9.50 	" 	.. 	1513350 	1320 	.. 	275 	105 	170 

10.20 	" 	.. 	1514795 	1445 	 275 	105 	170 
, 

 10.50 	" 	.. 	1516040 	1245 	. 	250 	93 	157 
11.20 	" 	.. 	1517545 	1505 	. 	250 	93 	157 
11.50 	" 	.. 	1519100 	1555 	.. 	275 	103 	172 
12.20 a.m. .. 	1520725 	1625 	. 	275 	103 	172 
12.50 	" 	.. 	1522115 	1390 	. 	275 	103 	172 
1.20 	" 	.. 	1523660 	1545 	. 	300 	112 	188 	61649 
1.50 	" 	 " 1525230 	1570 	 300 	112 	188 
2.20 	.. 	1526855 	1625 	B.O. 	325 	125 	200 
2.50 	•" 	1528490 	1635 	N.B.O. 	325 	125 	200 	 
3.20 	" 	.. 	1530110 	1620 	 325 	125 	200 
3.50 	" 	.. 	1531735 	1625 	it 	-325 	125 	200 	 
4.20 	" 	.. 	1533320 	1585 	 325 	125 	200 
4.50 	" 	.. 	1534880 	1560 	. 	325 	125 	200 
5.20 	" 	.. 	1536290 	1460 	. 	325 	125 	200 
5.50 	" 	.. 	1537775 	1485 	" 	325 	125 	200 	91660 
6.20 	" 	.. 	1539380 	1605 	.. 	325 	125 	200 
6.50 	" 	.. 	1541060 	1680 	.. 	325 	125 	200 
7.20 	" 	.. 	1542730 	1670 	" 	325 	125 	200 

. 7.50 	" 	.. 	 1655 	 300 	110 	190 1544385 
8.20 	" 	.. 	1546080 	1695 	le 	300 	110 	• 	190 
8.50 	" 	.. 	1547850 	1770 	 300 	110 	190 	10721 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 

el. 	Water Temp. ifi •  ' 	. 	cgr, ô 
• 0 . 	,e. 	Deg. Cent.  

	
, - d 

. Time 0 	" 	"" th 	 HF,=-1 	 c., zi ti 	c, 	Time 	GI) 

-.„../  
Inlet' 	Outlet "St) -1-g 	El 'g 	 o..,1 	- 	-- 	• 	o 	• 

C.5 	CD`8 	. 	 CD 	eQC.) 	 CDC) 	H 	H P.4 
' 	 1 	. 	 lbs. 	lips. 

	

8.50a.in ... 	A6 	.h.. 	7.75 	16:49 1610 	• 33,7 

	

9.20 	" 	.. 	48 	* 	5 • 39 	12.39 	1627 	135 • 3 

	

9.50 	" 	.. 	49 	* 	6.83 	12.26 1620 	124.0 

	

10.20 	" 	.. 	51 	4. 	6.56 	.13.45 	1650 	129.010. 10a.m.. 	25 	25 	10.00a.m.. 

	

10.50 	" 	.. 	52 	7.33 	13.97 	1725 	135.1     10.15 	" 

	

11.20 	" 	.. 	52 	6.16 	12.72 	1800 	140.210.35 	" 	25 ' 	, 50 10.55 	" 
52 	* 	6.25 	18.33 1665 	136.710.55 	" 	50 	100 	 

	

12.20p.m... 	53 	* 	5 • 90 	16.83 	1590 	137 • 711.20 	" 	50 	150 11.20 	" 

	

12.50 	' 	.' 	53 	h 	5-95 	15-20 1600 	141.312.20p.m. 	25 	175 12.15p.m 	 

	

1.20 	" 	.; 	54 	4 	6.49 	17.28 1720 	147.012.45 	" 	. 50 	225 	 

	

1.50 	" 	.. 	54 	h 	4.83 	14.16 1600 	142.0 	1.15 	" 	25 	250 	1.00 	" ' 

	

2.20 	" 	.. 	54 	h. 	4.74 	12-69 	1700 	128.4 1.45 	" 	.50 	300 	1.45' 	" 
2.50" 	.. 	54 	h 	4.20 	12.71 	1680 	128 • 0 2.35 	" 	50 	350 	2.15 	", 

. 	" 	.. 	55 	h- 	4-74 	12.00 	1675 	115.7   	• 	2.35 	" , 

	

3.50 	" 	.. 	55 	* 	5 • 43 	14-91 	1840 	138.3 3.45 	" 	50 	400 	3.30 	"- 

	

4.20 	" 	.. 	59 	h 	5.64 	13.76 1780 	137.- 5 4.05 	" 	50 	450 	4.05 	" 

	

4.50 	" 	.. 	59 	h- 	6.79 	13.84 	1770 	127.0 4.45 	" 	50 	500 	4.35 	" 

	

5.20 	" 	.. 	61 	h 	5.60 	12-95 	1930 	135.0 5 ..17 ," 	50 	550 	5.10 	" 

	

5.50 	" 	.. 	62 	h. 	5 • 60 	11.95 	1850 	111.7 5.55 	" 	50 	600 	 

	

6.20 	" 	.. 	62 	h 	5.76 	12.52 1715 	116 • 0 6.35, 	" 	75 	675 	6.30 	" 

	

6.50 	" 	.. 	63 	* 	6.07 	15.51 	1710 	153.4 	 

	

7.20 	." 	.. 	64 	* 	6 • 22 	15.82 	1660 	151.5 	 

	

7.50 	" 	.. 	64 	h 	6.38 	15.40 1605 	137.5 7.45 	" 	50 . 	725 	 

	

8.20 	" 	.. 	65 	h 	6.52 	14.29 1600 	118 • 3 8.15 	" 	75 	800 	8.10 	" 

	

8:50 	" 	.. 	64 	* 	6.52 	17.05 	1850 	154.3 8.45 	" 	25 	825 	8.45 	" 
9.20 ." 	.. 	64 	* 	6.71 	15.57 	1835 	128.2 9.20 	" 	50 	875 	9.15 	" 

	

9.50» 	.. 	65 	* 	6.77 	15..98 	1830 	133.3 	9.50 	" 	50 	925  

	

10.20 	" 	.. 	65 	* 	6.82 	17.96 	1820 	160.7 r  

	

10.50 	" 	.. 	65 	.* 	6.90 	15-40 	1790 	120.5' 	 

	

11.20 	" 	.. 	65 	* 	7.16 	16.26 	1680 	147.011:05 	" 	50 	975 	11.00 	"- 

	

11.50 	" 	.,. 	67 	.* 	7-25 	17.37 	1625 	130.111..30 	" 	25 	1000 	11.30 	" 

	

12.20a.m... 	67 	* 	7.41 	1764 1600 	129.811.50 	" 	50 	1050 11.50 	" 

	

12.50 	" 	.. 	67 	* 	7.38 	16.64 1600 	117•512.45a.m 	75' 	1125 	 

	

1.20 	" 	.. 	67 	•h- 	7.71 	18.14 	1775 	125.8     12.45a.m. 

	

1.50 	" 	.. 	68 	T77 	7.59 	17 • 3 	1785 	117.9 	 

	

2.20 	" 	.. 	68 	h 	7.31' 	16.46 	1590 	145.9 	 
2.50" 	.. 	68 	* 	7.53 	17.02 	1600 	120-0 	 

	

3.20 	" 	.. 	68 	h.. 	7.57 	17.00 	1770 	113.4 3.15 	" 	75 	1200 	3.15 	' 

	

3.50 	" 	.. 	68 	h 	7.50 	17.76 1760 	121 • 5 3.30 	" 	50 	1250 	 

	

4.20 	". .. 	68 	* 	7.76 	17 • 19 	1590 	115.8 	  

	

4.50 	" 	.. 	68 	h 	7.75 	18.31 	1770 	127 • 0     .4 • 25 	" 

	

5.20 	" 	.. 	68 	* 	7.58 	1903, 	1600 	144.2 5-25 	' 	50 	1300 	5.15 	" 

	

5.50 	" 	.. 	68 	* 	7 • 60 	17.45 	1600 	125.0 	 

	

6.20 	" 	.. 	68 	* 	7.6Q 	16.95 1770 	112 • 5 	 

	

7.20 	" 	.. 	68 	* 	7 • 59 	16.80 	1600 	116.8    	' 	 

	

7.50 	" 	.. 	68 	* 	7.72 	16..20 	1600 	107.6 8.00 	"' 	25 	1325 	 

	

8.20 	" 	.. 	68 	4 	7 • 46 	18-67 	1600 	142.2 8.10 	" 	25 	1350 	8.15 " 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM 
TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. 

°F. 
Meter. 	Exhauster. 	 lbs. per sq. in. 

Time.  

	

00.) 	
0 

g. 	 (..),5I 
0  

	

;_; 	• 	cDe 	.4 	 4 	 _4 

	

,-,4, 	c,, e, 	ià 	.L.0 	_a_..› 	4 	e, 	.: 	... 	41, 	,.J 	. 

	

0 -5 	gi 	. 	. 	CO 		-5 	..â) 	-.- 	..i..> 	c',' .1 	- -5 	,.0â 	-5 

	

ell o 	o 	0 	r4 - 	 o 	- . 	 o 	4 	o '.i 4.", o 	. 	 .o  

8.50 aan. 	570 	50 	50 	122 	3.5 	5.0 	5-2 	6.7 	5.8 	1.1 	69 	67 
9.20 	" 	. 	610 	52 	54 	151 	3.8 	6.3 	6.5 	7-2 	6.3 	1.5 	64 	61 
9.50 	" 	. 	620 	54 	57 	144 	3.8 	6.3 	6-5 	7 • 3 	6.5 	1.6 	71 	68 

10.20 	" 	. 	620 	56 	58 	143 	3.5 	5.4 	5.6 	6.8 	5.8 	2.0 	66 	64 
10.50 	" 	. 	620 	58 	62 	139 	3.5 	5.6 	5.8 	8.2 	7.4 	2.2 	64 	61 
11.20 	" 	. 	640 	60 	57 	140 	3-5 	6.1 	6.3 	7.2 	6.4 	2.3 	58 	54 
11.50 	" 	. 	660 	60 	56 	137 	3.6 	5.9 	6-1 	8.3 	7-5 	2.4 	62 	58 
12.20p.m. 	640 	59 	56 	135 	3.5 	5.6 	5.8 	8.2 	7.4 	2.6 	55 	52 
12.50 	' 	. 	620 	59 	56 	137 	3.5 	5.5 	5 • 7 	8.6 	7-7 	3.0 	44 	40 
1.20 	" 	. 	640 	60 	57 	136 	3.6 	6.0 	6.2 	8.9 	8.1 	3.0 	48 	45 
1.50 . " 	. 	620 	62 	57 	136 	3-6 	6-0 	6.2 	8.6 	7-9 	2.8 	66 	63 
2.20 	" 	. 	640 	62 	58 	142 	3.5 	6.0 	6-2 	8.4 	7 • 6 	2.5 	70 	67 
2.50 	" 	. 	640 	62 	58 	142 	3.6 	6.0 	6.2 	8.2 	7 • 3 	2.6 	66 	62 
3.20 	" 	. 	620 	62 	59 	138 	3 ,6 	6.1 	6.3 	8.5 	7-5 	2-9 	65 	62 
3.50 	" 	. 	610 	63 	62 	145 	3-5 	5-6 	5.8 	7-4 	7.0 	2.6 	72 	69 
4.20 	" 	. 	550 	64 	'65 	142 	3 • 3 	5.2 	5.4 	7.7 	7.0 	2-7 	69 	66 
4.50 	" 	. 	540 	66 	67 	150 	3.2 	4.9 	5.1 	9.0 	8.6 	2.7 	69 	67 
5.20 	" 	. 	560 	70 	68 	145 	3.7 	6.3 	6-5 	9.4 	8.5 	3.1 	66 	63 
5.50 	" 	. 	520 	72 	69 	142 	3.6 	6.1 	6.3 	8-5 	8.0 	2.7 	52 	50 
6.20 	" 	. 	550 	72 	70 	143 	3.4 	5.2 	5.4 	8.0 	7.4 	3.3 	47 	44 	' 
6.50 	" 	. 	540 	72 	67 	140 	3.3 	5-0 	5.2 	8.0 	8.0 	3.7 	52 	50 
7.20 	" 	. 	530 	72 	67 	143 	3.3 	4.9 	5.1 	8.2 	7.4 	3.4 	51 	48 
7.50 	" 	. 	500 	72 	66 	133 	3.3 	4.9 	5.1 	7.7 	7.4 	3.0 	5 1 	49 
8.20 	", 	. 	620 	72 	67 	128 	3.3 	5.0 	5.2 	8.0 	7-2 	2.5 	58 	55 
8.50 	" 	. 	620 	72 	67 	135 	3-1 	4.7 	4-9 	8.6 	7.5 	3-4 	52 	50 
9.20 	" 	. 	600 	72 	66 	133 	3.3 	5.0 	5.2 	8.1 	7-3 	2.9 	43 	40 
9.50 	" 	. 	600 	,72 	67 	132 	3.3 	5.2 	5-4 	8-9 	8-0 	3.0 	37 	36 

10.20 	" 	. 	600 	73 	68 	133 	3.2 	4.0 	4.2 	7.8 	7.7 	3.5 	37 	35 
10.50 	" 	. 	600 	98 	68 	132 	3.3 	5.0 	5.2 	8.7 	7-7 	4.3 	37 	35 
11.20 	" 	. 	630 	89 	69 	128 	3.4 	4-6 	4.8 	9 • 0 	8.4 	4.4 	44 	41 
11.50 	" 	. 	670 	83 	70 	123 	3.5 	4.8 	5.0 	9.3 	'8.8 	3.8 	50 	46 
12.20p.m. 	660 	79 	70 	137 	3.5 	4.2 	4.4 	8.1 	8-0 	3.6 	40, 	37 
12.50 	" 	. 	650 	77 	70 	135 	3 • 3 	4.2 	4.4 	7-3 	6.9 	3.2 	48 	43 
1.20 	" 	. 	680 	76 	72 	140 	3.4 	4.8 	5.0 	8.9 	8-3 	3.8 	48 	42 
1.50 	" 	. 	680 	74 	70 	138 	3.5 	4-9 	5 4 	9.1 	8.5 	3.8 	40 	'36 
2.20 	" 	. 	680 	74 	70 	133 	3.7 	5.3 	5.5 	8.6 	8.1 	2.8 	31 	27 
2.50 	" 	. 	620 	73 	70 	127 	3.6 	5.0 	5-2 	8-2 	7.7 	2.8 	26 	18 
3.20 	" 	. 	700 	72 	69 	134 	3.7 	5.4 	5.6 	9.1 	8.1 	3.3 	39 	33 
3.50 	" 	. 	700 	72 	70 	138 	3.6 	4.8 	5-2 	8.0 	7.7 	3.1 	45 	33 
4.20 	" 	. 	700 	72 	70 	131 	3.6 	5.2 	5.4 	8.3 	7.8 	3.1 	37 	33 
4.50 	" 	. 	690 	72 	70 	136 	3.4 	4.2 	4.4 	7.1 	7.0 	2.8 	29 	25 
5.20 	" 	. 	690 	72 	70 	135 	3.3 	4-4 	4.6 	7.3 	6.8 	3.0 	28 	23 
5.50 	" 	. 	710 	72 	70 	137 	3-5 	5.5 	5-7 	8.9 	8.0 	2-9 	38 	-30 
6.20 	" 	. 	710 	72 	69 	135 	3-5 	4-7 	4-9 	8.3 	7.5 	2-9 	35 	32 
6:50 	" 	. 	700 	72 	70 	134 	3.4 	4-6 	4.8 	8.1 	7.4 	2-9 	37 	34 
7.20 	" 	. 	710 	72 	70 	133 	3-5 	4-7 	4.9 	8.2 	7.4 	2.8 	42 	38 
7.50 	" 	. 	720 	71 	63 	138 	3.5 	4-8 	5.0 	8.3 	7.7 	2.8 	44 	,41 
8.20 	" 	. 	760 	71 	68 	142 	3.8 	5.7 	5.9 	9.4 	8-7 	3.1 	- 52 	49 

,8.50 	" 	. 	760 	71 	70 	140 	3-8 	5 • 9 	6-1 	9.4 	8.9 	3.2 	72 	70-, 
, • 
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PRODUCER TRIAL No. 20. 

Date--January 14-15, 1909. Producer No. 4, at McGill University. 
Time of lighting up-5.00 a.m. Trial commenced 8.50 a.m., January- 14; ended 

8.50 a.m., January 15. 
Duration  of trial-24 hours. Kind of fuel-No. 18. 
Observers and staff during trial-Gardner, Killam, Cameron. 
Computers-Cameron, Killam. 
Chemists-Stansfield, Campbell, NicolIs. 

SUMMARY OF OBSERVATIONS. 
. 	 FUEL.' 	' 

1. Total c'oal charged during trial 	lbs. 	1350 
2. Moisture in coal as charged 	' 	   per cent. 	1.5 
3. Calorific value of coal as charged, per lb 	 , • 	B.T.U. 	12640 
4. " 	" 	of dry coal per lb 	  B.T.U. 	12830 
5. Proxim,ate analysis of coal as charged (by weight): fixed carbon, 

44-5; volatile matter, 40.3; ash, 13.7; moisture, 1.5 	. per cent. ' 
6. Combustible in dry refuse removed during trial: fixed carbon,' 	. 

' 	56.0; volatile matter, 7.0  	- per cent. 	63.0 
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. 
9. Average temperature of gas leaving producer 	°F. 

10. ‘i 	‘‘ 	i‘ 	at meter 	  
11. Average temperature of air in producer house 	°F. : 
12a. Average higher calorific value of gas per .cub. ft. by calorimeter 

(as observed) 	  B.T.U. 130.9 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.). 	  B.T.U. 135-4 
13. Average lower calorific value of gas  per  cub. ft. by calorimeter (gas 	 , 

. 	dry at 60° and 14.7 lbs. per sq. in.) 	  B. T.U. 124.5 
14. Average barometric pressure 	  lbs. sq. in. 14.66 
15. " suction at producer 	 ins, of water 	2.72 
16. " suction at exhauster 	• 	ins, of water 	8• 5 
17. , 	" • pressure of gas at meter    . ins. of water 	4.33 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	lbs. • 2350 
19. " water used in scrubber and gas washer 	 lbs. 36510 
20. " tar extracted in scrubber and gas washer 	lbs. 	48 
21. Average power required to drive exhauster 	H.P . 	' 2.5 . 
22.

CC 	 t; 	 CC 	gas washer 	HP. 	1.5 

ENGINE. 	 ,. 
23. Total revolutions during trial (from counter) 	 . 	 314940 
24. Average explosions per minute  	 100 
25. Average effective load on brake 	lbs. 186.8 
36. Effective radius of brake wheel 	ft. 	3.836 
27. Average mean effective pressure from indicator diagrams 	lbs. sq. in. 67.83 

28. Notes. 	 , 
Fire poked at: 8.55, 10.00, 10.15, 10.55, 11.20 a.m.;12.15, 1.00, 1.45, 2.15., 2.35, 3.30, 4.05, 4.35, 5.10, 

6.30, 8.10 p.m.; 8.45, 9.15, 9.50, 11.00, 11.30, 11.50 p.m.;12.45, 3.15, 4.25, 5.15, 8.15 a.m. 
Refuse removed at: 10.15 a.m.; 1.45, 2.25, 2.40, 4.55, 5.15, 6.35, 7.40, 8.10, 8.45, 9.15, 9.50, 10.05, 10.35, 

11.00 p.m.• 12.45, 2.20, 3.15, 4.25, 5.15, 8.20, 8.50 a.m. 
Behaidour.of coal: Well fitted for producer work. 	. 	 . 
Average time between poking: 53 minutes. 
Clinker: No special difficulties recorded. 
Tar: Fair amount removed from wet scrubber and trouble was given by the tar. 
State of engine valves at end of trial: Tarred up. 
Valves last cleaned: Before trial. 

72795 
656 

69 
65 

B.T.U. 

B.T.U. 

29. ANALYSIS OF DRY Con.L. 
Hydrogen 	4.8% 
Carbon 	  ' 72.1% 
Nitrogen 	.1.2% • 

. 	Oxygen 	10.7% . 
Sulphur 	0.9% 
Total carbon•contained 

by dry coal charged 960 lbs. 

30. ANALYSIS OF GAS BY VOLUME. 
Carbon dioxide 	 10.5% 
Oxygen 	  0.6% 
Carbon monoxide 	 11.6% 
Hydrogen 	  11.9% 
Methane 	  4.3% 
Ethylene 	  0.5% 
Nitrogen 	  60-6% 



P. H. 

L. 

cc 
tiÀ 

0 

o 

o 

o 

0 

o 
o 
o 

Z.■ 

k. 
(-‘4,  

Izç 
0 0 

 0 

o 
‘t- 

o 
o 
CS-
co 

CC 

kJ 0 

r. 

• 2 
41 0 

d' 
k 

01 2 
c.) 

La 

(3  0 
• ° 

° 
CC 

o 
° 

Q C')  

o 

o 
o 
o 

2.50 12.50 12.50 10.50 8.50 
A. M.  

: 
I 	1  

4 

; 	I 	 ! 	 . 	 • 

-1-  

o 

-r 

o 

o 

cc 

<4' 

Lc) 

-(2 

o 

o 

141 
Q.  

ai 

CC 
kJ 

o 
cc 

7-EMPERATURE 
0 

Q:  
Lu 

.cà 

ck 

L‘L 

O -...  

A. M.  
2.50 	4.50 

JAN. 14'09 
6.50 	8.50 

P. M.  

R_ODUCER 

4.50 	6.50 
JAN. 15'09 

APPEND/X III VOL.V 



311 

REmitaxs. 
This coal needed much attention, but gave fairly good economic results. Trouble 

was experienced from tar. 

• 	 SUMMARY OF RESULTS. 

	

TOTAL QUANTITIES. 	
. 

31. Dry coal charged during trial  . 	 lbs. 	1330 
32. Combustible charged during trial 	lbs. 	1146 
33. Average B.H.P. of engine during trial 	H.P. 29.84 
34. " indicated H.P. of engine during trial 	H.P. 	38.83 
35. " H.P. taken by exhauster and gas washer 	H.P. 	4.0 
36. ". B.H.P. while gas consunciption of engine was taken 	H.P. 29.84 
37. cc" corresponding to total gas produced 	H.P. 29.84 cc 38. cc"  	 " 	and available :21,, -,.1 1 [,., tn .1 

for outside use, allowing for power used 	H.P. 25.84 

Ho-mu:I- QUANTITIES. 

39. Coal charged per hour 	lbs. 56-2 
40. Dry coal charged per hour 	 lbs. 55.4 
41. Combustible charged per hour 	lbs. 47.8 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs: 	14-0 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	13.8 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	11-9 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	7-52 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 12.9 
47. Gas (by meter) supplied by producer per hour 	  cub. ft. 	3030 
48. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 

per hour 	 cub. ft. 	2932 
49. Gas (by meter) supplied to engine per hour while gas consumption 

was taken 	 cub. ft. 	3030 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken 	  cub. ft. 	2932 
51. Calorific value of coal charged per hour 	  B.T.U. 710000 
52. cc 	cc 	gas produced per hour (lower value) 	 B.T.U. 365100 
53. Steam used in producer per hour 	lbs. 	98 

ECONOMIC RESULTS. 

54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 
charged 	  cub. ft. 	52.2 

55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	52.9 
56. Gas (dry at 60°  and 14.7 lbs. per sq. in.) produced per lb. of com- 

bustible charged 	  cub. ft. 	61.3 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I H.P. per hi.... 	 cub. ft. 	75.5 
58. cc 	cc 	cc 	cc 	cc 	" 	B.H.P. " 	.. 	 cub. ft. 	98.2 
59. Steam used in producer per lb. coal charged 	lbs. 	1.74 
60. Water used in scrubber and gas washer per lb. coal charged 	lbs. 27.0 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 502.5 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	 per cent. 51.5 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	44.G 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	36.3 
65. Thermal efficiency of engine, based on B.H  P 	   per cent. 	20.8 
66. Over all efficiency of producer and engine plant 	  per cent. 	10.72 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 	12220 
68. cc 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 23760 

Coal as Dry 	Corn- 
charged. coal. bustible. 

69. Pounds per hour charged into producer per B.H.P. 
developed by engine 	  1.88 	1 •86 	1.60 

70. Pounds per hour charged into producer per B.H.P. avail-
able for outside use and allowing for power used by 
auxiliaries 	  2.18 	2.14 	1.85 

71. Pounds per hour charged into producer per B.H.P., allow-
ing for power and also for steam used by producer 	 2.67 	12 • 63 	2.27 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 17. . 

Trial Number-19. 

OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 
Barometer at beginning of trial.,  	29* 65 inches. 

9.30 p.m. 	30 03 	" 
end of trial 	30* 15 	" 

Water meter at 9.45 a.m., Jan. 11 	53,381 imperial gallons. 
7.00 a.m., Jan. 12 	56,428 	" 

Difference, in 213  hours 	3,047  
Brick in producer base 	1,000 lbs. 
Average level of coal below top plate of producer 	18 inches. 

TIME. 
3.30 a.m.,  Jan. 11 Fire started with 10 lbs. of shavings, 50 lbs. of wood, 120 lbs. of coke. 

	

4.30 " 	" " Charged 120 lbs. of coal. 

	

5.30 " 	" " Down-draft with fan exhausting directly to the atmosphere. 
Charged 100 lbs. of coal. 

	

6.00 	" 	" " 	“ 	75  (1 	ic 

	

6.45 " 	" 	“ 	75  “ 

	

8.30 " 	" " 	“ 	 25  “ 	“ 

	

8.35 " 	" " Down-draft with blower. 

	

8.50 " 	" " Started engine. 

	

9.00 " 	" " Charged 50 lbs. of coal. 

	

9.00 " 	" " Trial commenced. 
9.30 p.m., " " Signs of tar on the engine valves. 
1.30  am.,  " " Fire showed signs of caking. 

—ng • 

	

,‘ 	 .bine unable to carry any load, due to poor quality of gas. 
3.30 

	

4.00 " 	" " Owing to tar, the gas washer had to be replaced by the saw-dust 
scrubber. 

	

5.45«  " 	" " The engine was stopped, due to deposits of tar upon the valves. 

	

7.00 	" 	" " Trial finished. 

Wet refuse removed from the producer during the trial.  . 	 1,298 lbs. 
100 lbs. of this when dried weighed 	58 " 
Wet refuse removed after the trial  	 904 " 
100 lbs. of this vehen dried weighed 	59 " 

Date—January 11 and 12, 1909. 



Date-January 11 and 12, 1909. 

Note: R. and B. apparatus used. 

Trial Number-19. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 

, 

	

Carbon 	 Inflam- 

	

Carbon 	 Ethy 	 Meth- 	Hydro- 	Nitro- 

per cent. percent.percent percent.percent.percent.percent.percent. 

9.25 adn..... 	9 • 5 	0.5 	0.2. 	12.8 	5-5 	9-2 	62-3 	27.7 
10.30 	" 	.... 	9 • 8 	0.4 	1.2 	9.8 	6 • 6 	11.1 	61.1 	28-7 
12.05 p.m..... 	11.3 	0.4 	0.6 	11.1 	4.8 	14.1 	57.7 	30.6 
2.20 	" 	.... 	11.5 	0-3 	0.1 	13.6 	3 • 7 	14.4 	56.4 	31.8 
3.00 	" 	.... 	11.9 	0.3 	0.1 	12-6 	3.1 	13.5 	58.5 	29.3 
4.15 	" 	.... 	13.8 	0 • 3 	0.1 	10 • 7 	2.1 	18.4 	54.6 	31.3 
5.00 	" 	.... 	13.7 	0.3 	0.2 	9 • 6 	3.5 	15-4 	57.3 	28.7 
6,00 	" 	.... 	9 • 1 	0.1 	. 0.1 	13 • 9 	3 • 2 	11.8 	61.8 	29-0 
7.00 	" 	.... 	10 • 1 	0.4 	0 • 6 	8.9 	6.2 	17.6 	56.2 	33.3 
8.00 	" 	.... 	11.0 	0.4 	0.6 	. 	8.0 	6 • 2 	12 • 3 	61.5 	27-1 
9.00 	" 	.... 	11 • 2 	0.0 	0.4 	10 • 4 	4.0 	13.2 	60.8 	28.0 

10.00 	" 	.... 	9.8 	0.3 	0.8 	9.8 	6-1 	13.2 	60.0 	29.9 
11.00 	" 	.... 	11.2 	0.2 	0.6 	7 • 6 	5.5 	8.3 	66.6 	22.0 
12.00 	" 	.... 	9.9 	0-4 	0.8 	8 • 2 	5.2 	9.4 	66 4 	20 • 6 
1.00 a.m..... 	10.3 	0.6 	0.8 	8 • 9 	6.4 	8.7 	64.3 	24.8 
2.00 	" 	.... 	10.5 	0.3 	0 • 6 	9.1 	- 5-6 	10.3 	63.6 	25.6 
2.30 	" 	.... 	10.3 	0.0 	1.9 	8 • 4 	10 • 1 	10.6 	58.7 	31 • 0 
4.00 	" 	.... 	11.7 	0.3 	1.1 	7.8 	6.8 	8.1 	64.2 	23 • 8 
5.00 	" 	.... 	10.8 	0.3 	0-8 	10.5 	5 • 6 	12.2 	59.1 	29.8 
6.00 	" 	.... 	12 • 7 	0.4 	0.2 	10-7 	4.3 	17.2 	54-5 	32.4 
7.00 	" 	.... 	13.9 	0.3 	0.3 	7.6 	3 • 6 	13.1 	61.2 	24.6 

- 
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OBSERVATIONS OF GAS METER AND B.H.P. 

Date- January 11 and 12,1909. 	• 	 Trial Number-19. 

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

	

, 	• 	Main 	Cubic Loads on 	Net 	'.11,eyo- - 
gas 	feet 	 tet and 	load 	lutions  

	

Time. 	nwter 	in 	Remarks. 	Thne. 	slack sides 	on 	counter 

	

• 	readings 	inter- 	 of brake, 	brake, 	reading 

	

 	val. 	 -   	onside 

cub.ft. 	 lbs. 	Jbs. 	lbs. 	shaft. 

	

9.00 a.m. 	1410710   N.B.O. 300 	105 	195 	16919 

	

9.30 	" 	1411550 	840 	B.O.  	.300 	105 	195 	 

	

10.00 	" 	1413080„ 	1530 	N.13.0  	300 	105 	195 	 

	

10.30 	" 	1414820 	1740 	" 	0.40 a.m. 	325. 	125 	200 	28000 

	

11.00 	" 	1416320 	1500 	"'  
	325 	125 	200 	 

	

11.30 	" 	1417770 	1450 	"   	325 	'125 	200 	 

	

12.00 noon 	1419075 	1305 	"  	325 	125 	200 	 

	

12.30p.m. 	1420550 	1475 	"  	325 	125 	200 	 

	

1.00 	" 	1422110 	1560  	325 	130 	195 	43340 

	

1.30 '" 	1423780 	• 1670  	325 	130 	195 	 
" 	 .325 	130 	195 	 

	

2.00 	1425510 	1730 . 	 

	

2.30 	" 	1427275 	1765  	325 	130 	195 	 

	

3.00 	" 	1428750 	1475 	"  	325 	130 	195 	 
, 

	

3.30 	" 	1430280 	1530 	 •  	325 	130 	195 	 

	

4.00 	" 	1431880 	1600  	325 	130 	195 	 

	

4.30 	" 	1433590 	1710 	"  	325 	130 	195 	 

	

5.00 	" 	1435200 	, 1610  	325 	130 	195; 	 

	

5.30 	" 	1436800 	1600 	"  	325 	130 	195 	 

	

6.00 	" 	1438600 	1800 	"  	325 	130 	195 	 

	

6.30 	" 	1440230 	1630 	"  	325 	130 	195 	 

	

7.00 	" 	1441725 	1495 	"  	325 	130 	195 	 

	

7.30 	" 	1443160 	1435 	"  	325 	130 	195 	 

	

8.00 	" 	1444650 	1490 	"  	325 	130 	195 	 

	

8.30 	" 	1446080 	1430 	"  	325 	130 	195 	 

	

9.00 	" 	1447530 	1450 	"  	325 	130 	195 	 

	

9.30 	" 	1448950 	1420 	" 325 	130 	195 	99100 

	

10.00 	" 	1450300 	1450 	..  	325 	130 	195 	 

	

10.30 	" 	1451760 	1460 	"  	300 	118 	18205650 

	

11.00 	" 	1453110 	1350 	"  	300 	118 	182 • 	 

	

11.30 	" 	1454410 	1300 	"  	300 	118 	182 	 

	

12.00 	" 	1455650 	1240  	300 	' 118 	182 	 

	

.12.30 a.m. 	1456892 	1242 	"   ' 	300 	118 	182 	.  

	

1:00 	" 	1458265 	1373 	"  	300 	118 	182 	%........ 

	

1.30 	" 	1459710 	1445 	"  	300 	118 	182 	 

	

2;00 	" 	1461015 	1305  	300 	118 	182 	 

	

2.30 	" 	1462285 	1270 	"  	300 	118 	'182 	 

	

3.00 	" 	1464518 	1233 	"  	300 	118 	182 	. .... ,.. 

	

3.30 	" 	1464782 	0264 	" 	Engine ranning light 3.15 a.m.-3.30  am.  

	

4.00 	" 	1466185 	1403 	"  	300 	118 	182 	 

	

4.30 	" 	1467625 	1440 	"  	300 	118 	182 	 

	

5.00 	" 	1469020 	1395 	"  	300 	118' 	182 	 

	

5.30 	" 	1470455 	1435 	" 	 •5.45 a.m. Engine stopped 	53079 

	

6.00 	" 	1471820 	1365 	B.O. 	
, 

	

6.30 	" 	1472810 	0990 	" 	 .  

	

7.00 	" 	1473760 	0950 	" 



Date--January.  11 and 12, 1909. 

Note: Boys Calorimeter used. 

Trial Number-19. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL. 

1 

Water Temp 	q 	F-...'0 	 "i'•; 
Deg. Cent.  

	

ce, i:. 	p ,.., 	 cu Time Time 
H romi 	 -.g. 	cd  Go o 	:±/c.D 	 ,c2.4. -,-' 	E.-0-0 	 cd cd 	-4. cc,.4 	098 	Inlet Outlet (Me 	pi d 	0, 	0 

	

00 	H 
	

HP.■  

	

lbs. 	lbs. 
9.00aan... 	59 	4 	8.59 	17-95 	1610 	177.7 	9.00aan. 	  
9.30 	" 	.. 	60 	4 	7•00 	14.22 	1620 	139.0 9.35 	" 	50 	50 	 

10.00 	" 	.. 	61 	4 	5.71 	1201. 	1700 	127.4     10.05aan_ 
10.30 	" 	.. 	60 	h 	5-17 	14.32 1660 	144.310.40 	" 	50 	100 10.30 	" 
11.00 	" 	.. 	62 	h 	5-69 	13.76 1650 	126.011.20 	" 	50 	150 	 
11.30 	" 	.. 	62 	h 	5.48 	14.48 1630 	139.411.35 	" 	50 	200 	11.35 	" 
12.00noon- 	63 	h 	5.81 	13.90 1675 	128.712.05pan- 	50 	250 	 
12.30pJn_. 	63 	h 	6.09 	15.00 1640 	138.712.45 	" 	25 	275 	 
1.00 	". 	.. 	63 	h 	6.30 	14.21 	1670 	125.3 	1.05 	" 	50 	325. 	 
1.30 . " 	.. 	64 	-n- 	6.43 	14.58 	1650 	127.7 	 
2.00 	" 	.. 	63 	h 6.45 	14.19 	1665 	121-7 2.15 	" 	50 	375 	 
2.30 	" 	.. 	63 	h 	6•48 	13•77 	1910 	132.2 	 
3.00 	" 	.. 	64 	4 	6.32 	12.91 	1600 	125.3 	 
3.30 	" 	.. 	64 	4 	6-37 	12.6 	1650 	112.0 3.35 	" 	50 	425 	 
4.00 	" 	.. 	64 	4 	6.01 	12.19 1758 	129.2 4.18 	" 	50 	475 	 
4.30 	" 	.. 	64 	4 	5-95 	11.4 	1905 	124.5 	 
5.00 	" 	.. 	64 	4 	5•95 	11.18 	1975 	122.7 5.05 	" 	50 	525 	 
5.30 	" 	.. 	64 	3 	6.13 	1748 	1740 	117.4 	 
6.00 	" 	.. 	63 	4 	5•98 	15.20 1610 	117-7 6.05 	" 	25 	550 	6.00pan_ 
6.30 	" 	.. 	63 	4 	5•90 	1350 	1820. 	109.7 	 
7.00 	" 	.. 	63 	4 	6.15 	17.35 	1820 	161•5 6.55 	" 	100 	650 	6.50 	" 
7.30 	" 	.. 	63 	4 	6.31 	1854 	1770 	175-5 7.25 	" 	50 	700 	 
8.00 	" 	.. 	63 	" 	6.21 	17.81 	1730 	159•0 7.55 	" 	25 	725 	 
8.30 	" 	.. 	63 	4 	6 •22 	1691 	1695 	143•5 8.20 	" 	50 	775 	 
9.00 	" 	.. 	63 	4 	6.15 	1458 	1710 	114•2 9.00 	" 	50 	825 	9.10 	" 
9.30 	" 	.. 	63 	4 	5.95 	17.20 	1730 	154.2 9.15 	" 	50 	875 	 

00 	" 	. 	62 	4 	5.76 	16.06 1720 	140.3 9•55 	" 	50 	925 	9.50 	" 10. 	. 
10.30 	" 	.. 	62 	4 	5•65 	16.68 	1750 	152 •810.25 " 	75 	1000 	 
11.00 	" 	.. 	61 	4 	5•81 	15.93 	1800 	144.0 	 
11.30 	" 	.. 	61 	4 	5.24 	18.91 	1760 	190.511.25 	" 	100 	1100 	11.20 	" 
12.00aan... 	60 	4 	4 •74 	16.09 	1745 	157.011.55 	" 	50 	1150 	. 
12.30 	" 	.. 	60 	4 	4.63 	13-28 1740 	119•512.30aJn 	50 	1200 12.28aan_ 
1.00 	" 	.. 	60 	4 	4.97 	13.94 1860 	149•012.55 	" 	50 	1250 	12.55 	" 
1.30 	".: 	60 	4 	5.37 	16.25 	1750 	151.0 	1.25 	" 	50 	1300 	1.25 	" 
2.00 	" 	.. 	62 	4 	6.26 	15.78 	1760 	132.7 2.00 	" 	50 	1350 	1.55 	" 
2.30 	"•.. 	65 	4 	6.48 	17.44 	1720 	149.2 2.30 	" 	50 	1400 	2.25 	" 

. 3.00 	" 	.. 	66 	4 	6.82 	18.46 	1750 	161.5 	3.00 	" 	50 	1450 	3.00 	" 
3.30 	"  	3.35 	" 	50 	1500 	3.35 	" 
4.00 	" 	.. 	65 	4 	6.57 	18.17 	1840 	169.0 3.50 	" 	50 	1550 	4.05 	" 
4.30 	" 	.. 	65 	1 	6.42 	15.17 	1775 	123.0 	 
5.00 	" 	.. 	64 	1 	6.36 	16.78 	1730 	142.3 4.45 	" 	75 	1625 	5.25 	" 
5.30 	" 	.. 	63 	1 	6-27 	16.08 	1730 	134.3 5.30 	" 	50 	1675 	 
6.00 	" 	.. 	63 	1 	6.43 	15•57 	1700 	123.2 	 
6.30 	" 	.. 	63 	1 	6 •44 	14.70 1730 	113.3      	

-, 



Date-January 11 and 12, 1909. 

Note: 'Load eased. 

Trial Number-19. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 

PRESSURE. 	 SUCTION. 	 STEAM • 

 TEMPERATURES. 	Ins. of Water. 	Ins. of Water. 	PRESSURE. °F.  

Meter. 	Exhauster. 	 lbs. per sq. i17.. 

	

Time. 	 .--.' 
0 Q 	 0 

i-■ 	 C.) 463  CD 
, 	• 	. 	E.) 	 .3 	 .4A  . 	 • 	e*, 	gIi 	, 	1i. ..,..,, 	f,-„. 	E 	5 	o 	 o  

	

-.. o o 	*r.r) to 	- -' 	 '-' ., 	 , 	a) 
ci ° 	c) 	0 0 	''' 	

- .. 	t 	e) -ss zi 	7j 

41 0 	0 	‘4 	W ''' 	0 	 C) ' 	i-teel 	0'3  ilet 	P-14  0, 	4 	
0 
0  

9.00:am. 	610 	62 	63 	135 	3.7 	6.0 	6.2 	7.8 	7 .0 	1.0 	69 	67 
9.30 	" 	600 	62 	64 	118 	3.5 	6.0 	6.2 	7 • 4 	6.4 	1.0 	66.5 	66 

10.00 	" 	560 	62 	64 	124 	3.0 	5.6 	5 • 8 	8 • 7 	8.0 	1.9 	63 • 	62 
10.30 	" 	. 	' 690 	64 	63 	110 	3.6 	5.4 	5 • 6 	8 • 8 	8.0 	1.2 	69 	67 
11.00 	" 	. 	610 	64 	65 	119 	3.2 	5.6 	5.8 	7.4 	6.6 	1.9 	62 	60 
11.30 	" 	. 	630 	64 	65 	196 	3.4 	5.1 	.5.2 	8.6 	7.7 	2.0 	61 	59 
12.00 	" 	• 	600 	66 	66 	128 	3.1 	4.5 	4.7 	6.9 	6.0 	1.7 	55 	54 
12.30 pan 	620 	66 	66 	129 	3.3 	4.7 	4.9 	7 • 7 	6 • 8 	1.7 	64 	62 
1.00 	. 	650 	67 	66 	127 	3.4 	5 • 5 	5 • 7 	8.7 	8 • 0 	1.7 	63 	60' 
1.30 	" 	. 	670 	68 	66 	135 	3.4 	5.2 	5.4 	8.5 	7.7 	1.8 	61 	56 
2.00 	" 	. 	680 	68 	65 	130 	3.4 	5.1 	5.3 	8 • 1 	7.5 	1 • 4 	48 	45 
2.30" 	. 	660 	68 	65 	132 	3.4 	5.0 	5 • 2 	7.4 	6.5 	1.4 	47 	43 
3.00 	" 	. 	650 	68 	65 	132 	3.4 	5.0 	5.2 	7.5 	6.8 	1.6 	44 	40 
3.30 	" 	640 	68 	65 	130 	3 • 3 	5.0 	5.2 	7- .7 	7.0 	1.4 	57 	55 	, 
4.00 	" 	660 	68 	65 	131 	33 	• 	4.9 	5.1 	.7.9' 	7.0 	1.5 	69 	67 

.4.30 	" 	680 	68 	65 	127 	3.7 	5.5 	5.7 	9.0' 	7 • 4 	1.4 	71 	68 
5.00 	" 	. 	670 	68 	65 	130 	3 • 3 	4 • 5 	4.7 	7.6' 	7.0 	1.3 	64 	60 
5.30 	" 	. 	660 	68 	65 	135 	3.4 	4.5 	4.7 	7.9 	7.0 	1.3 	67 	65 
6.00 	" 	. 	650 	67 	62 	134 	3.7 	5.0 	5.2 	9.6 	8 • 3 	1.7 	59 	56 
6.30 	" 	. 	640 	67 	63 	134 	3 • 5 	4.5 	4.7 	8.0 	7.3 	1.7 	46 	43 
7.00 	" 	. 	660 	68 	63 	130 	3.4 	4 • 0 	4.2 	8.5 	7.5 	1.9 	38 	36 
7.30 	" 	• 	660 	68 	64 	133 	3.5 	4.0 	4.2 	8.6 	7.4 	1 • 6 	39 	35 
8.00 	" 	• 	660 	68 	64 	145 	3'.4 	4.0 	4 • 2 	8.6 	8.0 	1.9 	43 	40 
8.30 	" 	. 	640 	68 	65 	139 	3.4 	3.6 	3 • 9 	9 • 0 	8.1 	2.0 	39 	37 
9.00 	" 	. 	650 	68 	63 	137 	3 • 2 	3.5 	3.7 	8.3 	8.5 	1.8 	42 	39 
9.30 	" 	. 	660 	68 	63 	130 	3.2 	3.6 	3.5 	9.1 	8 • 3 	2.5 	44 	41 

10.00 	" 	. 	640 	68 	62 	127 	2.8 	3.0 	3.2 	8.8 	8.0 	1.9 	45 	43 
10.30 	". 	. 	670 	67 	61 	121 	3.3 	3.6 	3 • 8 	9.4 	8.5 	2.1 	38 	36 
11.00 	" 	. 	640 	67 	61 	127 	3.1 	3.1 	3 • 3 	8-4 	8.0 	1.7 	34 	30 
11.30 	" 	. 	650 	66 	60 	118t 	3 • 5 	2.5 	2 • 7 	8 • 1 	7.5 	2.0 	40 	37 
12.00 	" 	. 	630 	66 	58 	123 	3.1 	4.8 	4 • 6 	8.5 	8.0 	2.2 	46 	43 
12.30 a.m. 	640 	66 	58 	122 	3.2 	5.3 	5.5 	9 • 9 	8.6 	2-7 	45 	43 
1.00 	" 	. 	640 	66 	59 	123 	3.1 	5.3 	5.5 	9.4 	8 • 4 	2.4 	31 	28 
1:30 	" 	. 	650 	66 	60 	124 	3.2 	5.4 	5 • 6 	9.0 	8.1 	2 • 3 	38 	36 
2.00 	" 	. 	620 	66 	69 	126 	3 • 0 	4.8 	5.0 	8.3 	7.5 	2.3 	48 	46 
2.30 	" 	. 	640 	70 	71 	125 	2 • 9 	4 • 8 	5.0 	8.0 	7.0 	2.2 	57 	55 
3.00 	" 	. 	620 	72 	73 	128 	3.0 	4-8 	5.0 	8•0 	7 • 2 	1.8 	63 	60 
3.30 	" 	. 	600 	74 	74 	125 	'3.2' 	5.2 	5.4 	8 • 4 	7.4 	1.5 	62 	59 
4.00 	" 	. 	640 	73 	70 	117 	3 • 2 	5.2 	6.4 	9.4  	1.0 	47 	, 45 
4.30" 	. 	600 	70 	66 	128 	3.3 	5.4 	5.6 	8.6  	1.1 	35 	32 
5.00 	" 	. 	570 	66 	64 	124 	2.9 	4.6 	4.8 	10.4  	1.4 	26 	22 ' 
5.30 	" 	. 	600 	64 	54 	126 	3.3 , 	6.0 	6.2 	12.5  	2.2 	26 	22 

-6.00 	" 	. 	570 	64 	53  	2.8 	3.8 	4.0 	6.7  	0.9 	31 	25 
6.30 	" 	. 	530 	64 	63  	2.7 	33 	4.0 	7.2  	1.1 	42 	33 
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. 	PRODUCER TRIAL No. 19. 
Date-January 11-12,1909. Producer No. 4, at McGill University. 
Time of lighting up-3.30  am.  Trial commenced 9 a.m. January 11; ended 7 a.m. 

January 12. 
Duration of trial-22 hours. Kind of fuel-No. 17 coal. 
Observers and staff during trial-Cameron, Killam, Gardner. 
Computers-Killam Cameron. 
Chemists-Campbell., Stansfield, Nicol's. 

SUMMARY OF OBSERVATIONS. 

FUEL. 
1. Total coal charged during trial 	lbs. 	1675 
2. MoiSture in coal as charged 	  per cent. 	2.0 
3. Calorific value of coal as charged, per lb  ' 	   B.T.U. 	12220 
4. cc 	cc 	of dry coal per lb 	  B.T.U. 	12470 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 

41.5; volatile matter, 39.7; ash, 16-8; moisture, 2.0 	 per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 

65.6; volatile matter, 6.2 	Total per cent. 	71.8 
7. Average depth of fuel bed (measured from centre of gas outlet)... 	ins. 	42.1 

GAS. 
8. Total gas produced during trial (from meter readings) 	 cub. ft. 63050 
9. Average temperature of gas leaving producer 	°F. 	634 

10. cc 	ci 	 cg 	at meter 	°F. 	67 
11. Average temperature of air in producer house 	°F. 	64 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 	  B.T.U. 138.3 
12b. Average higher calorific value of gas per euh.  ft. by calorimeter 

(gas dry at 60° and 14.7 lbs. per sq. in.). 	  B.T.U. 142.1 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 	. 

dry at 60° and 14.7 lbs. per sq. in.) 	  B.T.U. 130-4 
14. Average barometric pressure 	  lbs. sq in. 14.67 
15. cc 	suction at producer 	 ins ,  of water 	1.7 
16. " suction at exhauster  	ins ,  of water 	8.5 
17.. 	cc 	pressure of gas at meter    .ins. of water 	4.12 

STEAM, WATER, ETC. 
18. Total steam used in producer during trial 	  
19. " water used in scrubber and gas washer 	' 
20. " tar extracted in scrubber and gas washer 	  
21. Average power required to drive exhauster 	  
22. cc 	ic 	cc 	gas wa,sher 	• 

	

ENGINE. 	 . 

23. Total revolutions during trial (from counter) 	  
24. Average explosions per minute 	  
25. Average effective load on brake 	  
26. Effective radius of brake wheel 	  
27. Average mean effective pressure from indicator diagrams 

28. Notes. 
Fire poked at: 10.05, 10.30, 11.35 am.; 6.00, 6.50, 9.10, 9.50, 11.20 p.m.; 12.28, 12.55, 1.25, 1.55, 2.25, 

3.00, 3.35, 4.05, 5.25. 
Refuse removed at: 10.35, 11.05 am.,; 12.05,1.35, 3.35, 6.05, 6.50, 8.15, 9.00, 9.55, 11.20 p.m.; 1.25 

1.57, 2.20, 3.00; 3.35, 3.50, 5.35 a.m. 
Behaviour of coal: Required much attention. 
Average time between poking: 1 hour, 18 minutes. 	. 	 , 

Tar: Trouble from tar. 

	

Clinker: No trouble recorded. 	 . 
State of engine valves at end of trial: Badly tarred. 
Valves last cleaned: Jan. 9, 1909. 

29. ANALYSIS OF DRY COAL. 
Hydrogen 	4.6% 
Carbon 	  69.0% 
Nitrogen 	1.2% 
Oxygen 	  12.0% 
Sulphur 	1.3% 
Total carbon contained 

by dry coal charged 1131.0 lbs. 

lbs. 	1980 
lbs. 	36110 
lbs. 	17 

H.P. 	2.5 
H.P. 	1.0 

272320 
101.6 

lbs. 	1892 
ft. 	3-836 

	lbs. sq. in. 65.8 

30. ANALYSIS OF GAS BY VOLUME. 
Carbon dioxide. . ,  	11.0% 

• Oxygen 	0.3% 
Carbon monoxide 	 10.0% 
Hydrogen 	  12.5% 
Methane 	4.6% 
Ethylene 	0.6%  
Nitrogen 	  61-0% 
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• REMARKS. 

The coal required a good deal of attention, but gave off a good gas. Considerable 
difficulty was encountered with deposits of tar on the valves and in the gas washer. 

, SUMMARY OF RESULTS. 

TOTAL QUANTITIES. 

31. Dry coal charged during trial 	lbs. 	1640 
32. Combustible charged during trial 	 lbs. 	1360 
33. Average B.H.P. of engine during trial 	' 	. 	 H.P. 	30.32 
34. " indicated H.P. of engine during trial 	H.P. 	38.25 
35. " H.P. taken by exhauster and gas washer 	  • H.P. 	3.5 
36; 	" B.H.P. while gas consumption of engine was taken 	H.P,. 30.32 
37. it 	" corresponding to total gas produced 	H.P. 	30.32 

it 	it 
38.

ii 	 it 	ti 	
, 	

and available 
for outside use, allowing for power used  	- H.P. 	26.82 

HOURLY • QUANTITIES. 

39. Coal charged per hour 	lbs. 	76-1 
40. Dry coal charged per hour 	 lbs. • 74.5 
41. Combustible charged per hour 	lbs. 	61.8 
42. Coal charged per sq. ft. of fuel bed per hour 	lbs. 	19.0 
43. Dry coal charged per sq. ft. of fuel bed per hour 	lbs. 	18.6 
44. Combustible charged per sq. ft. of fuel bed per hour 	lbs. 	15.5 
45. Coal (as charged) per hour equivalent to power used for auxiliaries 	lbs. 	8.82 
46. Coal (as charged) per hour equivalent to steam used in producer 	lbs. 	12.3 
47. Gas (by meter) supplied by producer per hour 	 • 	cub. ft. 	2865 
48. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied by prOducer per 

hour 	  cub. ft. 	2786 
49. Gas (by meter) supplied to engine per hour while gas consumption 	 ■ 

. was taken 	  cub. ft. 	2865 
50. Gas (dry at 60° and 14.7 lbs. per sq. in.) supplied to engine per 

. . 	hour while gas consumption was taken 	  cub. ft. 	2786 
51. Calorific value of coal charged per hour 	  B.T.U. 930000 
52. ii 	it 	gas produced per hour (lower value) 	 B.T.U. 363500• 
53. Steam used in producer per hour 	 •  	lbs. 	90 

ECONOMIC REsuurs. 	 , 
54. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced per lb. of coal 	, 

charged 	  cub. ft. 	.36.5 
55. Gas (dry at 60° and 14.7 lbs. per sq. in.) produced dry coal charged cub. ft. 	37.4 
56. Gas (dry at 600  and 14.7 lbs. per sq. in.) produced per lb. of corn- 	. 

bustible charged 	  cub. ft. 	45.2 
57. Gas (dry at 60° and 14.7 lbs. per sq. in.) used per I.H.P. per hr 	 cub. ft. 	72.8 
58. fl 	 CC 	 CC 	 CC 	 CC 	 " 	B.H.P. "   cub. ft. 	92.0 
59. Steam used in producer per lb. coal charged 	lbs. 	1.18 
60. Water used in scrubber and gas washer per lb. coal charged 	,lbs. 	21.5 
61. • Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced 	lbs. 	572.0 
62. Efficiency of process of gas production and cleaning, based on coal 

charged 	  percent, 	39.0 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 	34.6 
64. • Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used in producer 	  per cent. 	29.9 
65. Thermal efficiency Of engine, based on B.H  P 	   per cent. 	21.2 
66. Over all efficiency of producer and engine plant 	  per cent. 	8.26 
67. Calorific value of gas supplied to engine per B.H.P. per hour 	 B.T.U. 	12000 
68. it 	" 	coal charged into producer per B.H.P. per hr 	 B.T.U. 30790 

Coal as . Dry 	Com- 
. 

charged. coal. bustible. 
69. Pounds per hour 'charged into producer per B.H.P. 

• -developed by engine 	  2.52 	2.47 	2.05 
70. Pounds per hour charged into producer per B.H.P. avail- 	 . 

• able for outside use and allowing for power used by 
auxiliaries 	  2.84 • 2.78 	2.30 

71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.  	 3.29 	3.22 	2.67 
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