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NEW YORK STATE CANAL CONTRACTS hare been 
reported upon by Messrs. Partridge and Bond, reapectlrely 
Superintendent of Public Works and State Engineer. To 
complete the work on all the contracts already awarded 
under the *9.000.000 act will require, it Is eattmated, the 
sum of $3,T80.816 In addition to the proceeds of the *9,- 
nnO.OOO bond Issue. This estimate Includes an allowance 
of $236,600 for engineering erpensea and $101,400 for 
Inspection. 

THE DISMAL SWAMP CANAL has again been put Into 
serrleeable condition at a cost of about $1,000,000 and will, 
according to report, be opened to navigation about March 
1. The work was done by the Lake Drummond Canal A 
Water Co., the present owners of the charter. It la 22 
miles long, with a depth sufficient for vessels drawing 10 
ft. It connects Chesapeake Bay with Albemarle Sound, 
and affords access to about 2.S00 miles of river and bayou 
navigation In the Carollnas. The original canal was com¬ 
pleted in 1882, and cost $1,800,000. Mave labor being used 
In Its construction. It was built by the state of Virginia 
and the national government, each bearing half of the 
expense. 

THE SHIPS NOW BUILDING FOR THE NAVY are. ac¬ 
cording to the latest reports given out by Chief Construc¬ 
tor HItebborn, In the following state of advancement: 
Battleships “Kentucky” and "Illinois” at Newport News. 
80% and 62% respectively; battleship “Alabama” at 
Cramps*, T4%; battleship “Wisconsin” at the Union Iron 
Works. 50%; cruiser "Albany” at Armstrong’s, England, 
80%. The three torpedo-boats "Dahlgren” at Bath, Me., 
the “Fox” at Wolff A Zwlcker, Portland, Ore., and the 
"Craven,” also at Bath, Me., are given as 93%, 96% and 
80% respectively. 

THE CLIMATE OF THE PHILIPPINE ISLANDS Is. ac¬ 
cording to report made by the U. S. Weather Bureau, not 
nearly so bad as It has been painted. This report 's 
taken from observations made at the Observatorlo Meteoro- 
logico de Manila, covering from 17 to 38 years, and gives 
the fallowing figures: 
Temperature, degrees F.; 

Mean annual . 80* 
Wannest month . 82* 
Coolest month . TO* 
Highest. 100* 
Lowest . 60* 

Humidity: 
Relative per cent.78 
Absolute grains per cu. ft. 8.75 

Wind movement In miles: 
Dally mean .   184 
Greatest dally . 204 
Least dally . 9B 
Prevailing wind direction—N. E., November to April; 

8. W., May to (Mo^r. 
Cloudiness, annual per cent . 53 
Days with rain . 135 

Rainfall In Inches: 
Mean annual . 75.43 
Greatest monthly . 120 98 
Least monthly . 56.65 

In the region of Manila the hot season extends from 
March to June, with a maximum temperature In May of 
from 80* to 100* in the shade. The cold season extends 
through December and January, with a minimum tempera¬ 
ture of from 60* to flB*, while It seldom goes above 75*. 

From November to February the weather Is delightful, 
with a clear, bright sky and dry, cool air. During this 
period woolen garmenU may be worn with comfort In the 
morning and evening. 

THE PAN-AMERICAN EXPOSITION of 1901 will receive 
$500,000 from the State of New York, provided the bill 
now pending before the state legislature at Albany be¬ 
comes a law. A committee appointed from Buffalo to can¬ 
vass that city for subscriptions succeeded In raising $500,- 
000 in three hours, acording to reports. Up to the present 
thne the exposition fund has reached $1,400,000. A bill 
has been Introduced In Congress appropriating $.500,000 
for the government portion of the exposition. 

THE CONTRACT FOR THE CONSTRUCTION OF THE 
Boston Elevated Ry. structure In Washington St., and 
Main St., Charlestown, was let to the Pencoyd Iron 
Works, Pencoyd, Pa., on Feb. 8. The contract calls for 
the completion of the work by Oct. 1. 1899. The total 
length of this portion will be 13.870 ft. and the weight of 
metal work 8.3(M) tons. 

THE MOST SERIOUS RAILWAY ACCIDENT OF THE 
week occurred on the South Carolina A Georgia R. R.. 11 
miles south of Charleston, S. C., on Feb. 14. A work en¬ 
gine carrying 10 men was running towards Charleston at 
a speed of about 15 miles per hour when the rails spread, 
throwing the engine Into a ditch at the side of the track. 
Two of the men were killed and eight seriously Injured. 

A SERIOUS RAILWAY ACCIDENT occurred on the 
Pittsburg A Lake Erie R. R. near Fleming Park, Pa., on 
Feb. 13, In which the fireman of an express train was 
killed and 17 passengers were badly Injured. According 
to press reports the accident was due to a broken rail, 

which threw the train off the track when running at a 
high rate of speed. 

THE LOAD OF ICE WHICH COLLECTED ON THE 
decks of the “Germanic” of the White Star line on her 
last voyage, owing to the Injense cold and rough weather, 
together with an open coaling port on her starboard side, 
caused the vessel to careen and sink at her pier In New 
York city on Feb. 13. while the cargo was being unloaded. 
The vessel lay in shallow water so that the upper part of 
her hull was not submerged. Work Is in progress pump¬ 
ing out the Hooded compartments and It Is expected that 
she will be delayed only a few days from starting upon 
her next voyage. 

A SNOW SLIDE OCCURRED at Silver Plume, Colo., 
on Feb. 12, which resulted In the death of 10 persons, 
the Injury of several others, and the destruction of con¬ 
siderable mining property. The slide measures 300 ft. 
across, from 50 ft. to 75 ft. deep and fully 1,.500 ft. long. 

ROOF TANKS placed on the roofs of factories or other 
buildings for storing water should be inspected at Inter¬ 
vals to see that they are in safe condition. In a recent 
case reported by the Boston Manufacturers’ Mutual Fire 
Insurance Co., a roof tank for supplying the automatic 
sprinkler system burst without warning, and did consider¬ 
able damage. It was found that the hoops had become 
so rusted, notwithstanding frequent painting, as to be ma¬ 
terially weakened. In another recent case a lO.OOG-gaHon 
tank supported by a wooden trestle on the floor of a brick 
tower proved too heavy for Its support and fell upon the 
roof of a ttorehouse. and continued Its course through two 
.floors to thi' ground. 

A NEW DUMP-CAR Is now being manufactured which 
resembles an ordinary gondola car and has a level floor 
for Its entire length and width. 7T>e entire load can be 
dumped In a few moments or can be shoveled out In the 
ordinary way. The car Is available for such material as 
coal, ore, gravel, sand, grain, etc. No load Is carried on 
chains, an interlocking swivel bar resting on the sills 
being substituted. The only chains used are those for 
drawing back the dumping trans. These traps are so 
arranged that the load can be thrown between the rails 
or on either side of the track. The first of these cars is 
being built for the Caswell Car A Improvement Co. by T. 
W. Harvey, Jr., of Chicago. 

DREDGING FOR GOLD has been carried on very sue 
cessfully for some years past on several rivers on the 
Pacific slope. The Hammond Mfg. A Dredging Co., of 
Portland, Ore., has operated a bucket dredge of 2,000 cu. 
yds. dally capacity on the Snake River during the past 
season, and has recently completed a similar machine 
of 2,600 cu. yds. dally capacity for the Golden Giant Hy¬ 
draulic Mining Co., to operate on the same river. Some 
of the California rivers emptying Into San Francisco Bay 
have of late also been yielding a rich harvest 

CIVIL SERVICE EXAMINATIONS for steam engioaers 
and other positions In the New York State Government 
service wilt be held on March 1, 1890, in variona cities 

throughout the state. Intending competitors must fits ap¬ 
plications in the office of the New York Civil Service 
Commission at Albany, N. Y., before Feb, 28. No one 
will be admitted to examination without the official notloe 
from the Secretary of the Commission. 

ELECTRO-MAGNETS FOR RAISING STEEL RAILS 
will be tried on the Ohio River at Meriman, where a 
barge loaded with steel rails was sunk In the channel. 
The work will be done by the Langton Electric Co., 
Pittsburg, Pa. A suitable crane boat will be equipped 
with dynamos and large electro-magnets, encased In 
water-tight coverings, capable of lifting 4,000 lbs. each. 
These will be suspended from cranes and connected to the 
dynamos by flexible cables.. 

A BILL TO ABOLISH THE NEW YORK CITY BUILD- 
Ing Commission, recently appointed by the Municipal As¬ 
sembly, find to repeal the Building Code adopted by It 
was Introduced In the New York Legislature on Feb. 6. 
A second bill was also Introduced, which provides that a 
new commission consisting uf 11 members shall be ap¬ 
pointed by the Governor, as follows; A member of the 
Board of Buildings, Chief of the Fire Department, one 
representative of the Health Department, one member of 
the Tenement House Commission, who shall be an archi¬ 
tect; one representative of the Board of Fire Under¬ 
writers, one civil engineer, to be chosen from a list of 3 
names to be submitted to the Governor by the American 
Society of Civil Engineers; 3 architects, to be chosen 
from a list of 9 names to be submitted to the Gover¬ 
nor by the New York Chapter of the American Institute 
of Architects; one practical builder of at least 5 years’ 
experience In the construction of modern fireproof build¬ 
ings and one attorney and counsellor at law who has been 
admitted to practice In the state of New York for at least 
5 years. The Commission Is to report to the Legislature 
not later than Jan. 15, 1900, a code of building laws for 
New York city. 

THE .30 FOREST RESERVATIONS OF THE UNITED 
States embrace an area of 40,000.000 acres In IS states 
and territories. Seven are In the state of California, the 
largest of which, the Sierra Forest Reserve, Includes 
4.006.000 acres. Within the past 35 years It Is estimated 
that 11.000.(¥10.000 ft. B. M. of timber on public land have 
been destroyed by forest fires. 

950.000 FT. B. M. OF SELECTED TIMBER was 
shipped from San Francisco on Jan. 28 to be used by the 
German government In the construction of new war ves¬ 
sels. TTie pieces were from 24 to 54 ft. lone by 4x4 ft. and 
they were absolutely knotless and apparently without a 
single blemish. The cargo was valued at $27,550, or 4.66 
cents per ft., while ordinary lumber sells for about 2.75 
cts. per ft. 

THE 8MEDLBY CIVIL APPROPRIATION BILL, as re¬ 
ported to the House of Representatives on Feb. 6, con¬ 
tains the following items of Interest to engineers; The 
Coast and Geodetic Survey Is to receive for field expenses, 
$189,500; repairs and maintenance of vessels. $29,600; 
pay and subsistence of seamen. $27,500; outfit and equip¬ 
ment for “Pathfinder.” $15,000; salaries, $136,000; office 
expenses. $33,000. The Interior Department receives for 
the protection of timber on the public lands and the care 
and management of forest reserves, $285,000. 73ie de¬ 
partment also receives for surveys and resurveys of pub¬ 
lic lands. $,325,000. ITie Geological Survey receives 
$677,100, of which $200,000 Is for topographic surveys^ 
$50,000 Is for stream gagings, $1.30,000 Is for surveys of 
forest reserves, and $110,000 Is for geological surveys. 
33ie Deep Waterways Commission receives $60,000 fPr 
the completion of Its surveys and estimates for a Great 
Lakes and Atlantic ship canal. 73ie Watertown arsenal 
receives $10,000 for care and operation of the testing 
machine and $5,000 for the purchase and erection of a 
new 100-ton Emery testing machine. 73ie Lake Survey 
receives $28,000. 73ie California Debris Commission re¬ 
ceives $15,000. 

THE CHESAPEAKE A OHIO CANAL sale, announced 
for Feb. 7, resulted In only one bid. Mr. C. K. Lord, Presi¬ 
dent of the Consolidated Co., offered $800,000 for the 
canal, agreeing to give bonds to maintain It as a water¬ 
way for 20 years. The Maryland Board of Public Works 
decided to reject the bid on the ground that It was made 
In the Interest of the Baltimore A Ohio R. R. Co. 

TIES FOR THE SIBERIAN RAILWAY will he supplied 
by Japanese lumber dealers to the extent of 4,000,000 
pieces at the rate of 1 yen per piece. The ties will 
be cut In the province of Hokkaido, and are to be 
supplied at the rate of 800,000 pieces per year. 

THE IMMEDIATE LAYING OF A PACIFIC CABLE 
to connect the Hawaiian Islands and the Philippines with 
the United States la urged by the President In a special 
message to Congress. Feb. 10. It la estimated that two 
years at least will be required for the eompletloa of the 
cable. 



ENGINEERING NEWS. Vol. XLI. No. 7 

TABLK I.—Analyaca of Jaekaon, Ohio, Coal. 
Calorlfle power 

ealenlatad Cal. 
„ , Differ- power 
Volatile Calorl- niu- ence calc ii 

„ Hydro- Nltro- Sul- Molt- combus- Fixed meter mate an- per from , ' 
Sample. oarbon. gen. Oxygen, gan. phur. Aah. tore. Uble. Carbon. Reault alyils. cent "H -• 

I Center .70.05 5.4.7 17.00 1.40 1.S4 4.10 8.28 35.15 52.40 6,864 6.885 — 8 « aii , 
» North .71.20 5.50 17.71 1.45 0.76 3.38 8.45 34.00 54.00 6.037 6.890 — 'l eW't . 
* South .70,12 5.40 16.06 1.60 1.45 4.48 7.02 37.66 50.82 6.066 6,860 —13 ^ - 
sweat .71.42 5.37 19.40 1.43 0.6* 1.66 8.65 34.80 65.40 6.061 6.795 — 2 7 7 077 . 
8 Bait .70.79 6.55 18.60 1.46 0.96 2.65 8.50 37.75 51.10 7,069 6,854 — 3.1 - , } 

Areragc .70.72 5.47 17.07 1.47 1.13 3.25 8.17 35.70 52.78 6,963 ~ T! “ 
6064 

"H" — - = 7020. 
0.8745 

Note.—"H" equals the arerage of the calorimeter results minus 22.6 Umes the average per cent of enint.,., 
the remainder mulUplIed by 100 and divided by 100 minus the sum of the average percentages of Mh eulnhnr . ^ 
moisture. It sUnds for the average heating power of the combustible portion of the -oal less the best i'’ 
the combusUon of the sulphur. The calculation of the hearing power of any ~\mpl« .rom a seam when ••ti'’ 
IS known, conslBU In multiplying-H-by 100 minus the ash. moisture and sulphur (In per cenU.l.’dlvldlnc bv 
UlO and adding 22.5 times the per cent, of sulphur. ui»iuing cy 
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STONE ARCH BRIDOE AT HYDE PARK. N. Y. 

In our iBsus of Nov. 10, 1808. we illustrated two 
Melan arch bridges erected for Mr. F. W. Van¬ 
derbilt at Hyde-Park-on-Hudson. The atone arch 
here shown was also built by Mr. Vanderbilt at 
the same place. It crosses Crum Elbow Creek and 
has a clear span of 70 ft. with a rise of only 7 ft 
(1 Ins.; the width of the roadway la 24 ft., and the 
arch is 28 ft. wide over all. The bridge carries the 
old New York and Albany Post Road, now a pub¬ 
lic highway running through the Vanderbilt estate. 

The bridge abutments rest upon rock, and while 
the spandrel facing Is stone the Interior work is 
Portland cement concrete. The ring-stones, 08 In 
number, and one key on each side, are 2 ft. 0 ins. 
high and 1 ft. and 1 ft. 0 Ins. deep set alternately. 
These rings were put In place dry on the centers 
and separated by ^4-ln. pine wedges. They were 
then pointed on the face and back, and flnally 
grouted with a mixture of equal parts of Portland 
cement and sand, churned Into the Joint with a 
thin hoop iron. The sheeting stones of the arch 
were also laid dry, separated by %-ln. pine wedges, 
and after every five or six courses were set, Port¬ 
land cement grout was poured into the Joints, as 
for the face work. The lagging for the falsework. 

2 X 4-In. hemlock, was laid so close that little of 
the grout escaped; and a hard, smooth Intrados 
was formed. "Knickerbocker*’ Portland cement 
was used throughout. 

•ThlB bridge was designed by Mr. O. Morris and 
built by Mr. D. Cuosso, 89 Sherman St., Brooklyn. 
N. T., general contractor, for a total sum of about 
vl2.500. Of this sum Mr. Vanderbilt paid all ex¬ 
cept f2.700 contributed by the town. The bridge 
removed to give place to the present handsome 
structure was an old-time wooden King-post truss 
bridge of three 20-ft. spans. We are indebted to 
Mr. Cuosso for the photograph and data used In 
the preparation of this article. 

THE VALUATION OF COALS.* 

By N. W. tiord.t 

Tbs appllestlon of chemical analysis to the economic 
valuation of coals, 10 that It can furnish a sulde to the 
consumer In the purchase of fuel, li hardly to be consid¬ 
ered as In s satisfactory state of development Many 
hundreds of "proximate** analyses of the various coals 
have been published by the State Oeological surveys, as 
well as by others, and several attempts have been made 
to generalUe these results, so as to arrive at workable 
formulas by which given samples of coal could be valued 
and their actual performance predicted, but the results, so 
far, do not seem to have met any general acceptance. 

The subject Is one to which the writer has had to give 
<*onslderable attention, and It Is the object of the present 
paper to present and discuss a number of unpublished 
tests and analytical results which have been collected 
trom various sources. 

*A paper presented In Section C, Chemistry, of the 
American Association for the Advancement of Science, 
Boston meeting, Aug., 1868. 

VProfeseor of Metallurgy In the Ohio State University, 
Columbus, O. 

The starting point In determining the value of any fuel 
for any purpose is, of course, its calorlfle power or "abso¬ 
lute beating power." This has been for so long a com¬ 
monplace that It seems singular that only recently has the 
determination of this fundamental constant been required 
of chemists by the mechanical engineers. The calculation 
of the beating power from the ultimate analysis was so 
long considered Inaccurate to a degree precluding its use 
In valuing fuels that possibly on this account ultimate 
analyses of coals were rarely made in this country. The 

difliciltles In the way of an accurate ultimate analysis are 
also well known. At any rate It Is a fact that many such 
results from reliable sources are not to be obtained for 
American coals. 

In a paper by the writer. In connection with Mr. F. Haas, 
published in 1807 (Trans. Am. Inst. Mining Engineers, and 
Eng. News, March 26, 18971, there were given a number 
of ultimate analyses and calorimeter determinations which 
tended tu show that the calorific value of the coal from a 
given bed was nearly constant over considerable areas of 
the seam, provided the observed value on any sample was 
reduced to an ash, sulphur, and moisture free, basts. 

Since the publication of the results referred to the Jack- 
son coal, another prominent Ohio seam has been Investi¬ 
gated. This furnishes a large amount of first rate coal 
to the Ohio markets. The bed covers a considerable por¬ 
tion of Jackson county. Samples were obtained from mines 
opened in the eastern, western, northern, southern, and 
central portions of the Held. The samples were carefully 
taken by Mr. Lavlers. engineer of the Superior Coal Co., 
and a former student of the writer’s. The samples were 
from large amounts, and were Intended to represent the 
average composition of the coal as mined at the selected 
points. The ultimate'analyses and the calorimeter deter¬ 
minations were then made In the laboratory of the depart¬ 
ment of metallurgy by my assistant, Mr. Haas. The re¬ 
sults are given In Table 1. 

TTie results shown appear fully to support the conclu¬ 
sions drawn In the former paper, that the heating value 
of the coal Is practically constant throughout the bed. The 
failure of the last two samples to show close correspond¬ 
ence between the calculated values by Dulong’s formula 
and the calorimeter results Is contrary to our experience 
with other coals. These last two analyses are the aver¬ 
age of duplicates which do not agree very satisfactorily, 
and. therefore, the resulU are a little open to question, as 
I fear some carbon may have escaped combustion. The 
other analyses given In the table are the average of very 
closely agreeing dupileatos. 

If the conclusion as to the comparative constancy of the 

heating value of the coal In any given seam Is correct 
then the determination of the heating power for any p,r 
ticular sample from the seam becomes a simple matter 
If the ash. sulphur and moisture In the sample be known 
and the seam constant for the kind of coal be known 

The substitution of complete sets of determinations of 
the ultimate composition and healing values of the coai« 
In the different seams of a sUte for the present mas* o' 
proximate analyses of scattered samples would do much 
to clear the subject of coal valuations of Its uncertaln- 
tles.t 

The main point at Issue, however. Is the relation he 
tween the calorific power of the fuel and Its Industrial 
value and how far this can be determined by chemical 
methods. With a view to getting more light on the sub¬ 
ject, the writer has collected a considerable number of 
results of actual boiler tests made on the coals of the 
seams which have been examined In the laboratory of the 
department. These results have been furnished the writer 
by various persons In private communications. For com¬ 
mercial reasons the names of these furnishing the re¬ 
sults cannot usually be given, but all the results are from 
large consumers of coal, thoroughly competent to Judge 
of the care with which these testa were made. A num¬ 
ber of tbe results are from tests made by Professor Hitch¬ 
cock. of the Department of Mechanical Engineering of the 
Ohio State University, who has kindly furnished me with 
the evaporation figures he obtained. In the tests made 
by Professor Hitchcock most of the chemical and calori¬ 
meter work was done by Mr. Haas, my assistant. In the 
department of metallurgy, to whose Industry, accuracy, 
and enthusiasm I am Indebted for many of the results 
herewith presented. 

TTie accompanying table gives the evaporation tests, 
together with the refuse or ashes determined practically 
from the weights of the material collected In the ash 
pits, as reported by those furnishing the tests. The per¬ 
centage pf unbumed coal as given In the table Is esti¬ 
mated In most cases by proportion from the percentage of 
ash found In the ash pit refuso and percentage of ash In 
the analysis of the coal. In other cases It la ealcul.ited 
by deducting from the iter cent, of ash pit refuse the per 
cent, of ash found In the analysis of the coal. 

All the analyses were made In the laboratories of the 
department, and of samples taken from the coal used in 
the boiler testa. 

The evaporation results given In Table II. were ob¬ 
tained from different types of boilers and grates and by 
different observers, and hence cannot be taken as giving 
the comparative values of the different samples of cosi 
tested, but Id the aggregate they represent a varied ex¬ 
perience In the use o.* coajs of the same character for the 
purpose of steam raising.* 

The evaporation figure given by a single test In any 
given boiler and furnace Is of course dependent upon a 
number of factors, only one of which Is the absolute 
heating power of the coal. This will account for the wide 
variation shown In the results obtained from coals of 
nearly the same heating power and of the same seam 
Tlius Hocking coal gives evaporations varying from 6 22 

t It Is interesting to note that the heating value of these 
five coals may be calculated from their average heating 
value per pound of combustible and from their approxi¬ 
mate analysis, with as close an approximation to accurser 
as Is obtained by Prof, liord’s method of using the ’qi” 
value and the ultimate analysis. To show this we have 
madewthe following calculations.—EM. EJng. News. 

Average Hearing Value per lb. Combustible -• 6,96.3 
(35.70 +52.78) « 7.850 Ca1orte«, Jackson. Ob!o, 

Total Calculated Oalori- 

Coal. 

'Coal Volatile Etxed com- beating meter Dlff 
No. matter. carbon. bustible. value.* results. % 

1.... . .3.5.15 62.49 87 64 6,886 6.864 + 6 * 
2.... . .34.60 64.00 88.18 6.023 6.937 — 02 
8.... ..87.66 60.82 88.48 6.046 6,966 — 02 
4.... . .,34.30 M.40 89.70 7.041 6.981 + 6.9 
5.... ..87.75 51.10 88.86 6.977 7,069 — 1.3 

•Bkjuals total combustible x 7.860 -•- 100. 

•The average results obtained In the boiler tests app^r 
to be rather low. We have calculated the •▼*t*8*’ 
clencles,** and And them as follows; Pocahontas. <0.4^: 
Hocking, 68.4%; Thacker, 58.1%: Upper Eh-eeport, 
Darlln^on, 50.2%; Pittsburg. 56.6%. These figures do not 
Include the tests of locomotive boilers, ■^be best result 
from Wocklng^poal, 8.T2 lbs., corrsspends to an efBclen<-y 
of 70.8%.-Ed. Eng. News. 

STONE ARCH BRIDGE ON THE ESTATE OF MR. F. W. VANDERBILT, AT HYDE-PARK-ON- 
HUDSON. 

O. Morris, Engineer. D. Cuozzo, Contractor. 
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W»ter 
*r»pcratM 
from »n(J 
»t 212* 

F. Refnae 
No. vr Ib. % 

i ;H)i 11.8 
o 5.»4 
5:; S.:;7 8.26 
4 . S.04 8.88 
I; . 7.73 M-81 

6. .K' tifi 
7..10.80 

g . 7.72 13.88 
9 . n 23 6.97 
in.. «.n« 6 38 
11.. 6.52 6 38 
12 . 7.34 9.76 
13. . 7.15 11.32 
14.. 7.72 4.36 
15.. 8.72 
Ifl . 800 
17.. 7.45 
18.. 6.52 
19 .. 6 22 
20.. 6.78 

22.. 8 79 12.15 
23.. 7.55 5.68 
24.. 7 39 6.44 
25.. 8.69 

AT.. 8 36 

—Boilsr Tests with Various Coala. 
Pocahontas Coal. 

Ash 
by Coal Cal- 

analy- un* Hols- oriflc 
sis. burned, ture. power. Kind. 
% % % h. u. of boiler. 

7.92 8.9 0.77 7,988 Water tube, s 
6.99 3.0 0.61 8,080 " h 
5.63 2.5 0.63 8,185 " h 
5.81 4.6 .... Multitubular 
5.81 6.7 .... *• 
3.83 0.2 8,409 Water tube, s 
6.06 0.3 .... • 

6.01 2.9 .. 8,140 . 

Hocking Coal. 
10.69 6.7 6.50 6,490 Water tube, s 
9.10 3.2 6.46 6,603 ” b 

6.72 6,882 " h 
8.50 2.3 6.40 6,610 " h 
7.48 3.8 , , .... Multitubular 
7.48 8.3 .... ** 
4.32 2.7 .... •* 
9.37 O.T 6.ffi 6,616 Water tube, h 

12.85 0.9 6.00 8,482 “ h 
16.95 8.6 7.55 6,089 " s 
12.95 5.0 6.20 6,464 ” 8 
12.45 4.1 6.10 6,569 " 8 
14.85 8.5 6.13 6,458 “ 8 

10.55 4.1 6,626 . 

Thacker Coal. 
7.26 7.10 1.27 7,780 Water tube, 8 

6.M 2^ 1.40 7??68 h 
7.60 2.5 1.60 7,738 “ h 
7.87 7.8 1.56 7,587 “ s 

7.28 4.9 7,720 . 

Upper Freeport Coal. 
Water 

evaporated from 
and at 212* Ash Coal un- Cal- 

F. Refuse, br an- burned, orlmeter Kind 
No. per lb. % alysls. % value, of boiler. 
2fl. 7.27 17.34 11.89 5.4 .... Stationary 
27. 7.41 16.48 9.58 6.9 
28. 7.62 14.30 7.82 6.6 
29. 7.65 11.64 9.17 2.3 

7.84 12.70 7.66 6.0 
?!. 7.42 14.08 9.42 4.7 

Aveivge.. 7.53 9.26 6.1 7,326 . 

32. 6.46 9.10 7,326 Locomotive 
33. 7.11 8.10 • • • • ** 
34. 6.54 10.45 . • • e ** 
35. 6.72 8.70 • see ** 
36. 6.23 8.28 • • • e ** 

Average.. 6.61 8.92 7,212 . 

Darlington Coal, Pennsylvania. 
.37. 7.26 14.39 4.85 10.0 .... Stationary 
38. 7.34 14.16 8.75 5.4 • • • • ** 
39. 7.62 12.22 4.95 7.8 • • • e •* 
40. 7.51 14.98 6.66 8.3 • • . • ** 

Average.. 7.43 6.18 7.7 7,652 . 

41. 7.15 8.70 .... Locomotive 
42. 6.47 8.80 • see '* 
43. 6.04 • • 8.06 .... ** 

Average.. 6.56 8.62 7,283 . 

Pittsburg Coal. 
44. 8.00 11.52 5.93 6.6 .... Stationary 
45. 843 11.82 7.96 3.9 • • • • ** 
46. 7.89 11.60 6.08 6.5 .... ** 
47. 7.83 12.65 9.26 8.3 .... ** 
48. 7.88 11.57 a86 2.7 .... 

Average.. 8.01 8.01 4.2 7,506 . 
49. 8.12 9.05 .... Locomotive 
50. 7.66 9.06 .... " 

Average.. 7.89 9.06 7,374 . 

a mechanical stoker; h hand-fired, 

up to 8.72, tbs corresponding calorific ralues being 6,616 
aol 6,569, a difference of eraporation of nearly 30% and 
a difference In calorific power of less than 1%. These 
two teats were made in Columbus, and I am able to pre¬ 
sent the complete “heat balance” as computed for the 
teat by Mr. Haas from his obaerTations of the flue tem¬ 
perature, composition of the flue gas, analysis of refuse, 
etc. Tise testa which gave 8.72 lbs. ewairarated was made 
on "run of mine" coal in a hand-fired furnace. The fine 
ru was analysed erery 80 minutes and the flue tempera¬ 
ture read at the same time. The coal and refuse were 
carefully sampled and analysed. The arerage flue tem¬ 
perature over that of the outside air was 244* C., the 
average excess of air in the flue gas 71% of that required 
tor complete combustion. The heat distribution was as 
follows: 

Per 
, Calories. cent. 
In products of combustion. 5ffl 8.5 
In exccu of air in flue gas. 848 5.8 
a latent heat in flue gas. 276 4.2 

In unburned coal . 47 0.7 
In evaporaUon . 4,683 70.8 
In radiation, etc. (by difference). 699 10.5 

Calorimeter test (by bomb). 6,616 100. 

The test which gave 6.22 lbs. evaporation was made 
on "pea and slack” coal flred by a mechanical stoker. 
The flue temperature in excess of the external air was 
TI4* c., and the arerage air excess in the flue gas was 
^%. The gas analyses were made every 15 minutes by 
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the Orsat apparatus. The heat distribution was as 
follows: 

Per 
- „ Calories. cent. 
In products of combustion. 633 9.6 
In excess of air in flue gas. 1.542 23.5 
In latent heat .in flue gas. 2,259 8.9 
In uuburned coal . 204 8.1 
In evaporation . 3,340 bO.8 
In radlaUon, etc. (by difference). 691 9.1 

Calorimeter test (by bomb). 6..V10 100. 

Another sample of coal in the same boiler as the last 
test gave 6.62 lbs. evaporated. Test made on pea and 
slack Hocking coal. Average flue temperature over ex¬ 
ternal air 265* C., average air excess 205%: 

Per 
Calories. cent. 

In products of combustion . 604 9.3 
In excess of air in flue gas. 1,069 16.5 
In latent heat in flue gas. 265 4.1 
In unbumed coal . 308 4.8 
In evaporation . 3,501 ,54.2 
In radiation, etc. (by difference) . 707 10.9 

Calorimeter test (by bomb). 0,454 100. 

Samples like the above could be given of numerous other 
tests. The facts illustrated are, however, well known to 
ail who have worked in connection with boiler tests. To 
the boiler maker or user the chemical analysis of the 
coal and its calorific value are of vital Importance, as 
they enable him to construct ]ust such a heat balance as 
above quoted, and to Judge from this the performance of 
the boiler. The recent report of the committee on boiler 
tests to the Society of Mechanical Engineers dwells fully 
on the importance of this work. 

Only the ultimate anaylsis of the coal will serve the 
purpose. Fortunately the ultimate analysis calculated 
from the average analysis of the seam can be used with 
little error if applied to the special coal samples with 
due correction for moisture, ash and sulphur in the sam¬ 
ple tested. Boiler tests are expensive and demand me¬ 
chanical engineers as well as chemists. T*he simple 
evaporation test without the heat balance gives no proper 
valuation of the single coal sample Itself, as the figures 
quoted clearly show. How far can chemical analysis 
alone be used in predicting the boiler test, as it were? 
This resolves Itself into an examination of how far the 
well-known formulas and methods for computing heating 
effects and losses can be depended upon. The considera¬ 
tion of any heat balance such as those quoted shows that 
besides the useful or available portion of the heat, there 
are two classes of heat losses. First, those dependent on 
the coal, and second, those dependent upon the grate, the 
style and condition of the bolter and the skill of the fire¬ 
man. TTie second of these Is not a matter determinable 
by the chemist from the analysis of the coal. By the 
general principle of averages, losses of this kind shouio 
tend to equalise themselves when a considerable number 
of results on the same coal are united, thus by taking the 
average of a seriea of evaporation tests a result should be 
obtained which would give a difference between the heat 
used in evaporation and the total heat developed that could 
be divided Into two parts, one varying with the kind of 
coal, and the other more or less constant and Independent of 
the kind of coal. TTils latter loss could be included In the 
valuation of the coal In one of two ways, either by sub¬ 
tracting a value for It as found from the average coal 
burned or by subtracting the value for It found In what 
might be considered the best testa. It would seem that the 
latter plan would be the more desirable, as It would tend 
to value the coal at an attainable figure, and yet one 
which would serve as a guide to the user and furnish a 
check on the performance of his grate and boiler. 7f a 
standard set of conditions In this regard be assumed it 
Is obvious that all coals would be graded by them fairly. 

The losses dependent upon the composition and char¬ 
acter of the coal can be easily computed by well-known 
formulas. They comprise the heat latent in the products 
of combustion In water vapor, and the sensible heat In 
the product of combustion. The heat In the air excess. If 
the latter Is measured In percentages of the air required to 
burn the coal, is to a certain extent dependent upon the 
composition of the coal for Its computation and expres¬ 
sion. One loss, varying with the coal as well as the 
grates, will be the percentage of unbumed coal, which 
more or less depends on the friability, coking power and 
mechanical condition of the coal. TTie relation of this to 
the mode of combustion is, however, much closer than it 
is to the character of the coal, as is easily seen by refer¬ 
ence to the results quoted In the table. The resulU for 
Pittsburg coal and for the Hocking coal are in the aver¬ 
ages about the sanoe, while the variation in each coal, ac¬ 
cording to the grate used, is very large. One of these 
is, as la well known, a strongly coking coal, and the other 
a typically non-coking coal. TTils factor in the valuation 
of the coal Is best estimated from an analysis of tha re¬ 
fuse from grates burning the coal. A simple estimation 
of the ash or non-combustible portion of the refuse Is all 
that is needed. This assumes that the unbumed portion 
la coal and not coke, which Is probably only partially 
true. TTie error caused b^ assuming it to be pure car¬ 
bon would in any case be but trifling. Numerous analy¬ 
ses have been made In our laboratory, which show that 
the unbumed coal In the refuse is to a considerable ex¬ 
tent nneoked. For example: 

Moisture . 
Volatile . 
Fixed carbon 
Ash . 

Refuse from Ash Pit 
Thacker 

coal. Pocal 
. 915 f 
. 3.37 4 
. 29.96 X 
. 64.00 6S 

Pocahontas. 
0.40 
4.50 

82.50 
62.60 

Hocking. 
0.88 
7.25 

88.27 
68.65 

The figures for the Thacker coal are the average of two 
analyses. It will be seen that the volatile matter is con¬ 
siderable though not equal to what It would be In the 
coals. The radiation and other losses determined by dif¬ 
ference in the boiler tests are somewhat variable. The 
writer oas been in the habit of assuming this amount at 
10% of tha caloriflc power of the coal. This assumption 
is, of course, arbitrary, but a number of boiler teats made 
at the University give results approximating quite closely 
to this figure. If this correction be applied to the com¬ 
mon formulas used In heat calculations, we would have 
for the relative practical heating value of the coal, or 
what might be called the “available heating i>ower,” the 
following: 

“Available heating power” — 9-10 calorific power—la¬ 
tent heat—T (into water equivalent of products of com¬ 
bustion added to water equivalent of excess of air). 

The evaporating power would be equal to the available 
heating power multiplied by 1 minus the fraction of nn- 
bumed coal, and divided by 537. TTie air excess Is 
easily determined from the flue gas analysis. If this 
analysis Is expressed in parts by weight then the ratio 
of the air excess, that is, the air present In the gas, di¬ 
vided by the air used In the combustion of the fuel al- 

O 
most exactly equals-. Let A stand for the 

8-10 N — O 
ratio of the air excess and Insert the values of the specific 
heats and let C H S and O stand for carbon, hydrogen, 
sulphur and oxygen, shown In the ultimate analysis of the 
coal, and we have the following formula: 

Available Heat 0.9 caloriflc power — 9 H x 589. — 
T* carbon (11/3 x 0.217 + 8/3 x 8.33 x 0.244 + 8/3 A x 
4.33 X 0.237) — T* H X 9 X 0.48 _ T* (H — 1/8 O) (8 x 
3.88 X 0.244 + 8 x 4.38 x 0 287 A) — T* sulpb. x (2 x 
0.154 + 3 33 X 0.244 + 4 33 x 0 237 A). This reduces to 

Available Heat — 0.9 caloriflc power — 5,301 H — T* r 
(2.963 4 2.7,38 A) — T* H x 4 .32 — T* (H — 1/8 O) (6 498 
+ 8.209 A) — T* 8 (1.121 + 1.027 A). 

Of course this Is only text-book work, but where the 
values of A and T are determined by experiment and the 
value of the coal unhumed by analysis of the refuse, the 
above expression will give the evaporation shown by the 
coal within a reasonably close figure, as the writer has 
verified repeatedly. Where the C O forme a noticeable 
percentage of the gas the results will be unreliable. This 
condition is on the whole uncommon, and Is usually asso¬ 
ciated with a small air excess, and Is obviously wasteful 
of coal. In the records of many flue gas analyses In the 
department of metallurgy, few show more than fractions 
of a per cent, of C O present. The grading of coals gen¬ 
erally by any such formula will, however, depend upon 
the assumption of standard values for A and T. In order 
to apply it to the boiler tests given In the table. T have 
assumed, for purpose of comparison, A equal to 1 (or 100% 
of air in excess of that required to bum the coal), and 
T equal to 2(¥)*C., as representing a fairly attainable fig¬ 
ure in good practice. If these conditions be Introduced 
into the above formula It takes the following form, pro¬ 
vided the sulphur Is omitted as unimportant. In such a 
formula only Intended for practical results: 

' 1 
Evaporated power  -(9AO cal. P — 9,106 H — 

687 

1,140 C + 877 Ox): 

Applying this to the average results on the coals tested, 
the average composition of the Pocahontas coal, as shown 
by analyses previously published. Is as follows: C, 84.87; 
H. 4.29; O, 8.61; N. 0.86; S, 0.59; Ash, 6.80. 

By the assumed formula this would give an evaporating 
power of 11.2. assuming the coal all burned. Tlie aver¬ 
age unbumed coal of the test is 2.9%. Correcting for 
this, there remains an evaporative efflciency under the 
assumed conditions of 10.9 iha. The average of the tasts 
Is 9.28. The best test Is 10.80. 

Th* average composition of the Hocking coal as given 
in the paper previously quoted is: C, 68.08; H, 6.29; 
O, 15.64; N, 1.44; 8, 1.60; Ash, 8.00. The formula 
gives for Its evaporativs value under standard con¬ 
ditions, 8.0 lbs., or allowing for ths average nn- 
bumed coal, 8.6 lbs. ITie best result of the test Is 
8.72. The average is 7.11. In the same way the Thacker 
coal, having the ultimate composition: C, 78.66; H, 6.17; 
O, 7.22; N, 1.17; 8. 1.28; Ash, 6.27; gives for iU evapor¬ 
ative efflciency 10.6. Correcting for the average ash 
leaves 10 lbs. Tbs maximum value In the test Is 9.87. 
The averaga is 8.86. The number of teats on this coal 
Is noticeably less than on the others. The average com¬ 
position of the upper Freeport coal is; C, 72.66; H, 6.06; 
O, 8.96; N, 1.84; S, 2.89; Ash, 9.10. This corresponds 
to a standard of evaporation of 9.9 lbs., or, correcting for 
average unbumed coal on the six tests made in stationary 
boilers, 9.4 lbs. The average evaporation Is 7.68 in the 
stationary boilers. Tbs locomotive tests are much below 
ths others, averaging 6.61 lbs. 

The Darlington coal, with ths averags composition of 



C, 75.10; H. 5.14; O, 0.06; N. 1.46; B, 1.08; Aah, 7.18; 
computad In th« lama war. CItm 10.2 Iba. araporatad, 
which, corractad for tha araraca unhumad coal, bacomaa 
9.4 naarir, Tha araraga araporatlon In ataUonarr boll- 
ara la 7.43; in locomoUra bollara, 6.56 Iha. 

Tha PitUhurg coal haa for araraca compoalUon: C, 
75.24; H, 5.18; O, 8.24; N. 1.61; 8, 1.70; Aah, 8.00. 
Thia glraa for araporatlon, undar aaaumad atandard con* 
ditlona, 10.2, or, corracting for araraga unburnad coal, 
9.8 Iba. Tha araraga araporatlon In atatlonarj bollara la 
8.01, and In locomotlraa 7.80. In tha locomoUra taata 
quoted no Sgurea warn fumlabad ma for tha amount of 
rafuaa. Loaaag throngh gratea and ataek In tha locomo- 
tiraa muat ha a large factor In the caaa of tha mora friable 
coala. If wa unlta together theaa computed atandard 
araporatlona of the different coala with the actual aa 
abown In tha arcragpa of the boiler teata, wa hara tha 
following table: 

Calculated AreraM Differ- 
Coal. araporatlon. actual. enca. 

Pocahontaa . 10.9 0.28 1.68 
Kocklng . 8.6 7.11 1.40 
Thacker . 10.0 8.36 1.64 
Upper Freeport . 0.4 7.53 1.87 
Darlington . 0.4 7.43 1.07 
PltUburg . 0.8 8.01 1.70 

Half-Longitudinal Soction, Centering in Position. Half-Side Elevation. 
FIG. 1.—HALF-SECTION AND HALF-ELEVATION OF IMNAU ARCH. 

c?ntrating the dead weight at the ends of the 
bridge; by applying the live load as near the cen • 
ter as possible, and by introducing hinges which 
wculd, to a certain extent, compensate for any 
possible future movement in the abutments. 

Owing to a limited appropriation, the width of 
the bridge was only 4 m., or 13.12 ft, the roadway 
being 8.20 ft. wide, with two sidewalks of 2.46 ft. 
each. These sidewalke are supported on flat con¬ 
crete arches, projecting outside the faces of the 
arch, and laid between beams spaced 6.6 ft. apart 
The arch proper is only as wide as the roadway at 
the center, or 8.20 ft, but it spreads to 11.48 ft in 

116 width at the springing lines. This feature of con- 
struction not only moves the center of gravity of 
the mass nearer to the abutments, but it also ren¬ 
ders the arch more stable against wind pressure, 
flood and Ice. The roadway, where it does not rest 
directly on the arch, is supported by piers 1.64 ft. 
wide, carrying secondary arches of 3.04 ft. span. 

On the left bank the concrete abutment is more 
than twice the width of the arch at the center, and 
is supported by 41 piles, about 10 ins. diameter 
and 13 ft. long; the right abutment rests Imme¬ 
diately on sand. As the soil is not capable of sus¬ 
taining any concentrated heavy load, the areas of 
these foundations were so arranged that the maxi- 

other concrete in a layer about 4 Ins. thick; and 
after it had set for 12 hours the loose cement was 
removed by water and brushes, and a broken, 
granite-like face produced. 

This bridge was flnished and the falseworks 
were removed on Sept. 16, 1896. A deflection at 
the crown, amounting to 19-32-in., was then ob- 

The average difference between the calculated values 
and the actual evaporations Is 1.73 lbs., showing that the 
average duty of the coals Is about 1\ lbs. less than would 
be given under the standard conditions. 

The relative values of the coals, as rated by the results 
of the boiler tests by the calculated values, and by the 
average calorimeter results. Is shown In the following 
table; the Hocking coal Is assumed as having a value of 
100, and the others compared with It by dividing each re¬ 
sult by the corresponding result for Hocking coal: 

nelatlve Values of Coal. (Hocking Coal — 100.) 
By calorl- Boiler Calculated 

Coal. meter. teat. evapratn. 
Hocking . 100 lOO 100 
Pocahontas . 122 127 131 
Thacker . 
Freeport . 
Darlington 
Pittsburg 

This table shows that a coal like Pocahontas, high In 
carbon and low In hydrogen, gives higher evaporation 
duty In proportion to Its calorimeter value than those 
coals higher In hydrogen and oxygen, as was, of course, 
to be expected. The foregoing results are not sufficiently 
numerous to serve as more than Indications, but as far aa 
they go they show that the valuation of coal by the calori¬ 
meter and ultimate analysis gives results of importance 
which would serve as a useful guide in selecting fuels 
for steam raising. Furthermore, they show that calcula¬ 
tions based on the averages for the seam, when such 
analyses are obtained by the analysis of carefully pre¬ 
pared samples, can be depended upon in rating the relative 
values of coals to the consumer. 

I have not attempted here to apply these calculations to 
the Individual results. Close correspondence In the gpe- 
clal cases Is not to be expected for reasons previously 
shown, but the conclusions drawn from the average re¬ 
sults are offered as testifying to the reliability of well- 
known methods of heat calculations and aa an argument 
for the more general lntroductl9n of ultimate analysis on 
the valuation of coals. It would appear especially desir¬ 
able that public surveys of coal flelds should adopt this 
method of analysis. The results further suggest that coal 
users should realise more fully that coals can be valued 
by analysis, and that It is Important that their boilers 
and gratea be held responsible for failure to approximate 
the chemical valuation. 

At Haunch 

At Crown. 
Fig. 3.—Detail of Granite Hinges of Imnau Arch. 

served; careful observations were made each day. 
and this deflection gradually increased until it was 
1 3-16 ins on Sept. 26. In this connection the 
author refers to the much greater additional set¬ 
tlement of the hinged arches at Inslgkofen and 
Munderkingen; and he remarks that in comparing 
the deflection of bridges of this tjrpe, we must con¬ 
sider not only the elasticity of the concrete and 
the influence of temperature, but also a certain 
further contraction in volume due to concentrated 
loading; to chemical action within the mass during 
the first period of settling, and to the evaporation 
of moisture. From Sept. 26 to Oct. 9, in this Imnau 
arch, no further deflection was observed, and the 
test load was then applied. 

In this test an empty horse-roller, weighing 3.86 
tons, was placed at the center of this arch, and a 
deflection of 1-32-ln. was observed then, a loaded 
horse-roller, with six horses, weighing In ail 7.7 
tons, caused a deflection of 3-64-in.; but in both 
cases the arch resumed its former position after 
the removal of the load. A uniform load of 
tons was finally distributed on the middle two- 
thirds of the span, and this produced a deflection 
of 6-64 in.; this load was left on the bridge over 
night, and the next morning a deflection of 6-64- 
In. was noted. The loading was then increased to 
33.1 tons, over a length of 88.6 ft. Md somewhat 
concentrated at the center; this caused a deflec¬ 
tion of 11-64-ln. When this latter load was re- 

Fig. 2.—Cross-Section of Imnau Arch at the Center. 

mum load on the sand was 4,500 lbs. per sq. ft. 
and that on each pile was 16.6 tons. 

The hinges at the abutments and at the crown of 
the arch were made of granite blocks, each 1.64 
ft. wide, measured vertically to the face of the 
arch. The bridge was cylindrical in form, about 
4 ins. diameter, and the whole contact surface was 
polished and covered with a lead plate 3-16-ln. 
thick; a thin copper plate was inserted between 
the lead and the stone to prevent the penetration 
of the lead Into the latter under pressure. The 
opposing hinge segments were securely clamped 

A CONCRETE ARCH BRIDOE WITH GRANITE HINOES. 

While both iron and lead have been used as 
hinges in arch bridges, the iron hinge is expensive, 
and the break in the massive arch caused by its 
insertion has been objected to from an aestbetical 
point of view. This latter consideration espe¬ 
cially induced Mr. Max Leibbrand to adopt stone 
hinges for a bridge of 30 m., or 98.43 fL span, 
across the river Byach, near Imnau, Hohansollern. 

As from the construction these hinges would be 
subjected to severe bending and other strains, 

1 ' 

1 

1 
1 
^-. - 
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moved the arch roaa 2-64-ln., leaving a permanent 
deflecUon of 9-64-In. The author doubts the ac- 
curacy of these readings and thinks they were too 
large; and at the time of writing the total load 
tgured upon had not been applied. 

Including foundations the total mass of ntasonry 

la this bridge was 407.6 cu. yds. In the foundation 
a concrete mixture of 1, 3. 6 was used; that In the 
arch was 1, 2Vi & Quarts sand was alone 
employed, and the cement was a slow-setUng 
i'ortland: the broken stone was required to pcms 
through a 1.6-ln. ring. The cost of the founda¬ 
tion concrete was |3.20 per cu. yd., and in the arch 
it cost ?18.24 per cu. yd. The whole arch was fin¬ 
ished in 34 months, with the concrete work done 
in 1*4 months; the arch proper was laid In 6 days. 
The contract price for the whole work, excepting 
approaches and bank protection, was $2,930; and 
the total cost. Including superintendence, was 

$4,285. 
The original pai>er details the tests applied to de¬ 

termine the resistance of the granite, under the 
different stresses, and also experiments with or¬ 
dinary rolled lead sheets, under pressure and at 
various periods of time. It was originally Inten¬ 
ded to use lead sbeeU %-ln. thick; but the tests 
proving the difficulty of bringing plates of this 
thickness into perfect contact, 3-16-ln. plates were 
tinally adopted. The result of the series of tests, 
as made by Professors Bach and Toppl, were fav- 
urable to the use of granite binges as a substitute 
fur iron, even in larger spans than that of the 

Iinaau arch. 

THE BY PASS CHANNEL FOR THE CHICAGO RIVER. 

(With full-page Plate.) 

With the completion and opening of the Chicago 
Drainage Canal, a year or so hence, a flow of 300,- 
OUO cu. ft of water from L<ake Michigan to and 
through the canal will be required, and this will 
necessitate some changes in the Chicago River In 
order to increase its capacity. A general scheme 
of dredging is being carried out, and the widen¬ 
ing works to be undertaken by the U. S. Oovem- 
mect will also have an influence upon the work. 
The bed of the river is most irregular, and about 
three years ago Mr. Tbos. T. Johnston, then As 
sisunt Chief Engineer of the drainage canal, made 
a report recommending that from the Lake to 
Robey St. the river should have a depth of 12 ft. 
at the dock line, increasing to 2U ft. at a distance 
of 4U ft, this 2U-ft channel depth not to approach 
within 40 ft of any dock line or bridge pier. This 
would require but little new dock construction. 

There are certain p<irts, however, which call lor 
special treatment, and the worst of these is the 
narrow stretch from above the Adams St. bridge 
to below the Van Buren St bridge. The four ad- , 
Jacent bridges at Adams, Jackson and Van Buren 
Sts.,are all slngleopeningdrawbridges,tbeflrsttwo 

being swing bridges, with their shore arms span¬ 
ning made land occupied as railway yards, while 
the two bridges at Van Buren St. (one four-track 
railway bridge and one highway bridge) are bas¬ 
cule bridges of the Scherzer type. The* bridges 
being so close together, and having very narrow 
openings, make this stretch of the river a limiting 
point of its capacity. Mr. Isham Randolph, the 
Chief Engineer of the drainage canal works, sug¬ 
gested some years ago the construction of a by¬ 
pass or conduit around the obstructions, on the 
west side of the river, at an estimated cost of 
about $250,000. 

When the improvement of this section of the 
river again came up for consideration in 1897, it 
was at first proposed to undertake the work of 
widening the river on a bold scale, in order to 
facilitate navigation through this narrow stretch, 
as noted in an editorial in our issue of July 21, 
1898. The general plan was to cut away a por¬ 
tion of the made land so as to reopen the channel 
on the west side of the pivot piers. The land, how¬ 
ever, is occupied by the freight yards and freight 
houses of the Pennsylvania IJnea and the Chicago 
& Alton R. R., which roads refused to allow any 
excavation, and an attempt to force the carrying 
out of this idan would have resulted in pro¬ 
tracted and expensive litigation. The depth could 
not be increased on account of the tunnel 
north of the Van Buren St bridge, which 

carries the caUe line of the West Chicago 
Street Ry. The plana for widening and 

deepening at this point were, therefore, abandoned, 
and after consultation between the representatives 
of the city authorities, the drainage trustees and 
the railway companies, it was decided that the 
necessary increase of capacity should be obtained 
by means of a by-pass or conduit built under the 
railway yards, and extending from above Adams 
St. to below Van Buren St., a distance of about 
1,100 ft. The work was to be done by the drainage 
trustees, and the surface and traffic of the yard 
were not to be Interfered with, except at certain 
points to allow of building the temporary work to 
carry the tracks during the construction of the 
by-pass. The trustees will also pay a small an¬ 
nual rental to the railway companies. 

The general plan of the work is shown in Pig. 1. 
Two lines of masonry side walls will be built 5it 
ft. apart, and as the walls progress, the material 
between them will be taken out. Across the wall.s 
will be laid lines of girders, 10 ft. to 15 ft. apart 
between which will be concrete arches. The work 
is now under way, but la being executed under 
difficulties, as the tracks and buildings must b* 
left undisturbed, and the portions of the yard af¬ 
fected must, therefore, have a wooden flooring, 
supported on timber trestling over the excavation. 
The channel will be 50 ft. wide, excavated to a 
depth of 16 ft. below Chicago datum. It will bt* 
in two sections, respectively, about 300 ft. and 
8(X) ft. long, or 1,100 ft. in all. The curved portion 
has radii of 192 ft. and 242 ft. on the faces of the 
walls. 

At the Van Buren St. highway bridge a new ap¬ 
proach span will be put in on the west side, to 
allow of the removal of part of the approach 
embankment where it crosses the line of the by¬ 
pass. Some sewers will be Intersected, and these 
will discharge into the by-pass. The 5-ft. brick 
water tunnel of the Metropolitan Elevated Ry. 
will also be Intersected, necessitating the con¬ 
struction of a new Intake on the west side of the 
by-pass, beneath the Pennsylvania Lines freight 
house. The channel will also cross the roof of 
the West Chicago Street Ry. tunnel, which will 
be spanned by heavy girders, so that no load will 
be imposed upon the tunnel masonry. A i>ortion 
of the existing piling, etc., which would obstruct 
the mouth of the by-pass will be removed. To 
carry the yard surface, piles are driven and 
capped, and upon the caps is a timber floor for 
the roadway and tracks. The work is carried on 
under this floor, the excavated material being 
run out on small iron cars on a narrow gage 
track. The cars are hoisted up by the boom of a 
traveling derrick, which then runs along to the 
cofferdam at the head of the work and dumps the 
material into scows. This derrick Is of the Jack- 

, son type, made by Geo. D. Qrannis, of Syracuse. 
N. T. 

The side walls. Pig. 2, will be of concrete, 4 ft. 
thick on top, increasing by 12-in. offsets to a bot¬ 
tom width of 6 ft. They will be capped with a 
Bedford stone coping 14 ins. thick. The founda¬ 
tions may consist of four rows of piles or a tim¬ 
ber grillage. The latter plan will be largely, if not 
entirely, used, owing to conditions which almost 
prohibit the use of piles. The concrete is to be 
composed of 1 part of Portland cement, 3 parts of 
sand, and 6 parts of l^-in. broken stone, the mix¬ 
ture being made wet enough to have a quaking or 
liver-like consistency. The bottom of the wall will 
be 1 ft. below the bottom of the channel, or 17 ft 
below Chicago datum (which is about 6 ins. above 
the level of water in the river.) The top of the 
coping will be 17 ft. above the bottom of the chan¬ 
nel, or 1 ft. above datum. On each side of the 
railway tunnel, the walls will be enlarged, to 
form abutments for box girders spanning the tun¬ 
nel and carrying the transverse roof girders. 
Across the tunnel will be light retaining walls 2 
ft. thick on top and 4 ft at the bottom, but these 
will not carry any load. The abutments will be 
6 ft. wide on top and 8 ft. at the bottom. This 
arrangement is shown in Figs. 1 and 2. 

The abutment of the new west approach span of 
the Van Buren St. bridge will be reinforced by 
two cylinder piers, 6 ft. in diameter outside, or 6 
ft 9 ins. over the flanges. The cylinders will be 
built up of cast-iron sections 8 ft. high, with out¬ 
side flanges, the metal being 1^ ins. thick in the 
shell and 2 ins. In the flanges. Elach Joint will be 
put together with 32 bolU IH Im- diameter. With¬ 

in the cylinder will be flve piles, which may be 
driven before or after the placing of the cylinders. 
The soft material will then be removed by a 
water Jet or suction pump, and the space filled 
in with Portland cement concrete. A 14-in. cap 
of Bedford stone will be set Just within the top 
of the cylinder. The construction of the walls and 
piers Is shown in Pig. 2. 

The roof of the channel will be carried by trans¬ 
verse plate girders, with reinforced webs, most of 
which will be of the construction shown in Fig. 3, 
55 ft. long and 49 ins. deep at the ends, where they 
rest upon cast-iron bed plates. They will be 
mainly 10 ft. apart. The web plates are 48 ins 
deep, H-ln. thick for the middle panel (30 ft. long) 
and %-ln. for the end panels (12 ft. 6 ins.). The 
web is reinforced by four side plates 12 ins. deep, 
these plates being %-in. thick for the middle panel 
and Mi-ln. for the end panels. Outside of these are 
the four flange angles, % x 8 x 8 ins., to which are * 
riveted four cover plates at top and bottom. Thesf 
plates are % x 20 ins., and one of each set extend.s 
the full length of the girder. The webs have 
triple rows of rivets at top and bottom, and the 
web splices are triple-riveted in each plate. On 
the curved portion of the channel, a line of facia 
girders will be fitted between the transverse gird¬ 
ers, being almost tangent to the Inner wall and 
extending from one end to the other of the outer 
wall as a chord line. Some of the roof girders 
have gusset plate stiffeners at their ends. 

Fig. 4 shows one of the two box girders span¬ 
ning the cable railway tunnel. These are 63 ft. 
long, 55 ft. 2 ins. apart, c. to c., and each consists 
of two plate girders, connected by diaphragm 
plates in line with the webs of the four transverse 
'girders, which are 15 ft. apart. These latter are 
very similar to those shown In Fig. 3, but have 
longer cover plates. Their webs fit between ver¬ 
tical angles In the box girders, while their chords 
fit between plates projecting from the chords of 
the box girders. 

The material used is to be soft steel, with %- 
In. rivets driven In 15-16-in. holes, and the ma¬ 
terial and workmanship are required to conform 
to the standard specifications of the Pennsylvania 
Lines, except that reaming is not required. The 
material w'ill be given a coat of boiled oil at the 
shops, with two coats of red lead for surfaces to 
be riveted up In contact. After erection, it will be 
given two coats of red lead paint. The first will 
be composed of 33 lbs. of lead (ground dry) to 1 
gallon of raw linseed oil, and the second will con¬ 
sist of the same proportions, with the addition of 
1 lb. of lampblack to each 5 gallons of oil. 

Between the transverse girders will be arches of 
Portland cement concrete, which will entirely en¬ 
velop the girders, giving a thickness of 3 ins. over 
and around the flanges. This construction is 
shown in Fig. 5. The arches of 15 ft. span, being 
under the roadway, will be only 12 ins. thick at 
the crown, with a radius of 9 ft. Above them will 
be 6 ins. of earth filling and an 8-in. gtanlte 
block paving. The arches of 10 ft. span, being un¬ 
der the yard tracks, will be 15 ins. thick at the 
crown, the radius being 5 ft. 3 ins. In these 
arches, the upper surface of the concrete will be 
lower than the tops of the girders. Over the con¬ 
crete arches will be I'l ins. of earth filling, upon 
which will be- the 8-ln. ties for the tracks. The 
concrete arches are to be composed of 1 part ce¬ 
ment, 2 parts of sand and 5 parts of lV4-ln. broken 
stone, made wet enough to have a quaking or 
liver-like motion. The bottom flanges of the gird¬ 
ers and other projections will have expanded 
metal attached, so as to form a lathing to hold tbt 
cement mortar, as shown by the dotted lines in 
Fig. 5. In order to prevent the stone in the con¬ 
crete from coming in contact with the metal, all 
the metal-work will be plastered with a sufficient 
thickness of 2 to 1 cement mortar, composed of 
100 Iba of Portland cement to 2 cu. ft. of sand. 

The contract for the substructure was let to the 
Lydon A Drews Co., of Chicago, and that for the 
substructure was let to Griffiths & McDermott, 
also of Chicago. The lists of bids were given In 
the supplements of our issues of June 23 and 30, 
1898. The total cost of the work will be $176,000. 
The planning and execution of the work Is under 
the supervision of Mr. Isham Randolph, Chief En¬ 
gineer of the Chicago Sanitary District, to whom 
we are indebted for blue prints and specifications 
made use of In the preparation of this article. 
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rect ateam ayatem, and will be lighted by 76«. in. 
candeacent lampa, the current for which will be 
generated by a plant at the railway comphny’s 
roundhouae near the atatlon. 

The arjhltecta for the building are D. H. 
ham & Co., of Chicago, and for the plan.- 
are indebted to Mr. E. C. Shankland, M. Am soc 
C. E., formerly of that firm. The contra.ji nag 
been let to the P. W. Menke Stone Co., of Quincy. 
111. The coat of the building la eatlmaiea at 
176,000. 

MECHANICAL AND SLOW SAND WATER FILTRATION 

The February meeting of the New RnsjUaJ 
Water-Works Association was devoted to water 
purification. The subject was opened by Mr. Ueo. 
W. Fuller, Chief Chemist and Bacteriologi^^t for 
the new water supply of Cincinnati. Slow send 
nitration, which Mr. Fuller proposes to eali the 
English system, was introduced in England 7u 
years ago, and has been generally succes.sful there 
and throughout Europe. To the eastward in Eu¬ 
rope there are indications that this process is 
unable to cope with the turbidity of some of the 
streams. In America the turbidity rf the stre.ims 

NEW PASSENGER STATION AT QUINCY. ILL.; C., B. k 
Q. R. R. 

Extensive terminal Improvements at Quincy, UL, 
are being carried out by the Chicago, Burlington 
& Quincy R. R., as described in our Issue of 
March 17, 1808, and the work includes the con¬ 
struction of a new passenger station which is the 
subject of the present article. 

The station Is a one-story building, placed at the 
side of the trsuik, and having a tall central tower 
as its conspicuous architectural feature. The 
building is 3A>1 ft. long and 58 ft. wide. The walls 
are of red pressed brick, with trimmings of Berea 
limestone and red and variegated terra-cotta. The 
roof tiles are oif green slate. The main 
portion Is 22 ft. 4 ins. high at the top of the 
walls and ;d0 ft. 1 in. to the tile crest of the roof. 
The tower Is 21) ft. square at the roof level, and 
rises to a height of nearly 150 ft. Fig. 1 is the 
(ity elevation, fronting upon Second St. 

room and men’s toilet room, with a corridor lead¬ 
ing to the checking counter of the baggage room. 
Beyond this are the mall and express rooms, and 
an area with iron stsdrease to the basement. The 
boiler room Is below the express room, with a 
smokestack on th> track side of the building. To 
the left of the waiting room are the women’s wait¬ 

FIG. 1.—CITY ELEVATION OF THE NEW PASSENGER STATION AT QUINCY, ILL., C.. B. d, Q. R. R. 

D. H. Burnham A Co., Architects. 

The main waiting room, about 70 x 54 ft.. Is at 
the middle of the building, and forms the main 
thoroughfare from the street to the station plat¬ 
form, this arrangement being In accordance with 
the peculiar and almost universal practice of rail¬ 
way architects in this country. Nevertheless it 
is a very defective and inconvenient arrangement, 
and it Is surprising that railway engineers and 
officials permit it to be so frequently used, as 
pointed out In the article on “The Design of 
Railway Stations,” in our issue of Jan. 12. A 
portico In front of the waiting room extends over 

ing and toilet rooms, news-stand and lunch room, 
with corridor leading to the restaurant and 
kitchen. ’The floors of the baggage, mail and ex¬ 
press rooms are level with the platform, while in 
the other rooms the floors are about 18 Ins. above 
the platform, which Is reached by three steps. 
'The platform will be covered by a shed roof. 

The interior flnish consists mainly of enameled 
brick wainscoting, with plastered walls and ceil¬ 
ings, the wainscot being omitted in the ticket and 
telegraph offices, conductors’ room and kitchen. 
The corridors anl baggage room have pressed 

increases to the westward, and ?imple flitratbn 
becomes inadequate after leaving the comi>aru- 
tlvely cl jar waters of the Blast. In extreme cases 
the turbidity of Western waters is caused by 
clay particles 1-100,000 of an inch in diameter, 
or 0.1 the size of water bacteria. In slow sand Al¬ 
ters, this clay gives rise to turbid effluents and 
penetrates the sand sometimes almost to the bot¬ 
tom of the bed, tending to change the character 
of the Altering material. At Cincinnati it was 
thought that the penetration of the clay was 
partly due to the absence of a layer of organic 

FIG. 2.—PLAN OF STATION AT QUINCY, ILL., C., B. A Q. R. R. 

the cement sidewalk in front of the building, and 
has a light iron canopy to shelter passengers 
alighting from carriages. This portico has a 
groined ceiling, flnished in mosaic. The waiting 
room has three sets of swinging doors at the porti¬ 
co, and another set opens upon the station plat¬ 
form, which is of wood. 

To the right of the waiting room are the ticket 
office, telegraph office, conductors’ room, smoking 

brick walls, and the mail and express rooms have 
common brick walls, with plastered ceilings and 
cement floors. The waiting room has a marble 
tile floor, and the other rooms have mosaic tile 
floors, except that wood is used in the ticket office, 
conductors’ room, telegraph office and kitchen. 
The openings In the walls of the baggage, mall 
and express offices are fitted with rolling steel 
shutters. ’The building will be heated on the di¬ 

matter on the surface of the beds, and also to the 
absence of a film of It on the sand grains. The 
organic matter in the turbid water was so stable 
in composition that no nitrification took p.ace 

with turbid waters. A modified system of slow 
sand filtration was therefore adopted. In which fil¬ 
tration was preceded by subsidence and coagu¬ 

lation. H, 
Mechanical filtration was origitiiilly adopt? i to 
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Water System. The Pegan Brook beds were built 
to purify the water of a small feeder to LAke 
Cochituate (see Eng. News, June 28, 18W). Those 
at the Hopklnton reservoir were for removing 
color from the water stored in the reservoir. The 
latter are not now in use, as it has been con¬ 
sidered unadvisable, since the Nashua supply be¬ 
came available, to draw water from the main part 
of the Sudbury River. Both sets of beds were 
built in a natural deposit of gravel, by throwing 
up enbankments. Mr, FitzGerald believes that 
many cities might improve their water supplies 
by such simple means as these. 

angle bars for corners, etc., where there are 
square, round and oblong holes to be punched. 

Both these machines were designed and built 
by the Long & Allstatter Co., of Hamilton, O., and 
we are indebted to that company for photographs 
and particulars concerning them. 

clarify water for Industrial purposes, is espe- 
.;ally adapted to Western waters, both In point 
c eitlciency and cost, while slow sand filtration 

l-t-n s more applicable In the East. Whether 
K! :t.^rn waters can be reaMlly treated by mechan- 
K iil filtration needs more study. Mechanical fil- 
uation requires less skill In operation than the 
other method. Future investigations will probably 
b- ihietly to determine what modification of either 
^iow sand or mechanical filtration are needed 
\v here neither of these systems alone is sufficient. 
I .(her than to aid In deciding between the two. 

iliHcient management is a prime essential to the 
<.tJce.tsful operation of purification plants. It is 
absurd to spend large sums in construction and 
th'.i place the works under inefficient manage¬ 

ment. 
"'he next speaker was Mr. Allen Hazen, Assoc. 

.\f Am. Soc. C. E., of New York. He said it has 
i). en known for a long time that slow sand filtra- 

wil! remove bacteria and that mechanical 
liluation will remove turbidity. The effect of the 
latter process on bacteria has been a subject on 

COAL CONSUMPTION IN UROE BUILDINOS. 

In our issue of Jan. 5 we published a paper on 
the Mechanical Plant of a Modern Commercial 
Building,” read by Mr. Wm. H. Bryan, of St. 
Louis, at the last meeting of the American So¬ 
ciety of Mechanical Engineers, together with a 
discussion upon it by Mr. Geo. Hill, of New York 
city. From Mr. Bryan’s reply, closing the discus¬ 
sion, we abstract the following interesting state¬ 
ments respecting the coal consumption in the 
building under consideration: 

The most important criticism which Mr. Hill makes Is, 

that there seems to be a discrepancy between promise and 

performance, and that while the test duUes are high, the 

actual results are poor. He mentloua a number of build¬ 

ings in which the consumption of fuel is lower, although 

they have less efficient apparatus, all of which he sub¬ 

mits as an argument against the use of Improved appara¬ 

tus. A moment’s consideration, however, will show the 

impropriety of thus comparing buildings which are used 

for widely different purposes. In order to make a more 
equitable comparison, we have looked up the coal con- 

A LARGE BLOOM SHEAR AND TURRET-HEAD PUNCH. 

A monster shearing machine for steel blooms is 
being built for the Lorain Steel Co., of Lorain, O., 
us a companion to one put in a few years ago. The 
machine, of which a view is shown in Fig. 1, is 21 
ft. high, and has a stroke of 10^ Ins., being de¬ 
signed to cut blooms 10 x 10 ins., or 100 sq. ins. of 

fiN4(New«. 

FIG. 2.— TURRET HEAD PUNCHING MACHINE. 
The Long d, Allstatter Co., Hamilton, O., Makers. 

FIG. 1.—BLOOM SHEAR FOR CUTTING 100 SQ. INS. OF METAL. 
The Long d. Allstatter Co., Hamilton, O., Makers. 

sumption of a number of large modern buildings in this 

city, which are of such a character aa to be fairly com¬ 

parable with the Commerce Realty Co.’s plant. All of • 

them have hydraulic elevators, and non-compound electric 

light engines. The number of tons of ii.UUU lbs. of soft 

Illinois coal consumed In these buildings per annum for all 

purposes for each 1,UUU cu.ft. of apace above ground level, 

is as follows: 4.4U, 2.U(i, l.Ul, 1.88, 1.73, and U.tU, the 

last being the Commerce Realty Co.’s building. The lat¬ 

ter Is therefore using only a trifle over half aa much coal 

as the best of the other buildings, and about one-fltth as 

much as the worsL This proves that the coal consump¬ 

tion is not—as Mr. Hill assumes—large, but on the con¬ 

trary Is Very small indeed. For instance, during the 

month of December, 18U8, the average load on the engines 

was 237.5 HP., of which a little less than 1U% was for 

elevators, and the balance for lighting. This large light¬ 

ing load la due to the building being a very dark one. For 

the same month the coal consumption was a trifle under 

l,tNXi lbs. per hour, which includes coal used for bank¬ 

ing Ores and raising steam In the morning, as well aa 

radiation and all other losses, and the heating of the 

building when the engines were not running. This con¬ 

sumption of 4 lbs. of inferior coal per I. HP.-bour is cer¬ 

tainly a good result, being equivalent to about 3 lbs. of 

anthracite screenings. It Is also equivalent to about 3^ 

lbs. of our coal per I. HP.-hour, while the engines were 

in operation. In our opinion, simple engines would have 

required about 50% more fuel for the same work. During 

the week from Dec. 19 to 25, a careful log was kept of the 

electrical load, and it was found to range between 400 and 

800 amperes, averaging 615. There Is now so much data 

available as to the economy of compound engines, and 

electric elevators, that these points should be no longer 
open to discussion. 

metal at one stroke. The cylinder is 14 X 18 ins. 
An adjustable automatic bold-down prevents the 
piece from tipping up while being cut, and there 
is a gage for determining the length. It is mounted 
on a heavy bed-plate having grooves of octagonal 
section, and the Journal stand is fitted to the same 
bed-plate. In this way the machine cannot get out 
of alinement, while it can readily be taken apart 

should that ever be necessary. 
The total weight of the machine is about 250,1X10 

lbs., each housing weighing over 54,(XXl lbs., and 
there being about 35,0(X) lbs. of steel casting, while 
the cam shaft which operates the slide weighs 
over 10,(XX) lbs. One machine is made right band 
and the other left hand, so that the engines will 
stand facing each other, and one man can operate 
both machines. 

A somewhat novel form of punching machine is 
shown in Fig. 2 having a turret-head constructed 
to carry four or more punches of different sizes 
and shapes with dies to suit. The block can be 
almofit instantly rotated so as to bring any punch 
and die In proper line for doing the work. The 
design was made to facilitate the manufacture of 
parts for certain agricultural machinery and 

safes, so that by simply turning the turret head, 
four or five holes of different sizes can be punched 
In a bar or angle iron without taking it down, thus 
materially reducing the time required for handling 
the piece to be punched. The arrangement Is 
found particularly useful in safe work, for the 

which little has been known until recently. Foi 
clear Eastern waters sand filtration is preferable, 
and for turbid Western streams mechanical treat¬ 
ment may be necessary. 

The average suspended matter in Eastern water 
may be taken at 1 part in l(X),tKX), by weight, 
against 30 parts in the Ohio River water at Louis¬ 
ville. In flashy streams turbidity may sometimes 
Increase 100 times in an hour. On small streams 
the period of turbidity is short and storage may 
be used to tide it over. On huge streams this Is 
impracticable, since the turbidity will continue 
until the water from the most remote feeders 
l>asses the intake. 

Generally speaking, the cost of sand filtration 
increases directly with the turbidity. For mere 
clarification mechanical filtration is the cheapest, 
but if high bacterial efficiency is desired, and for 
clear waters, slow sand filtration is the cheapest. 

At Albany the gravel layers at the bottom of the 
filter beds is being replaced by sand for the 2 ft. 
nearest the walls. This Is to insure filtration for 
any water that may come In through the cracks 
which almost always develop In the lower part of 
the masonry walls of filter beds. Mr. Hazen 
showed a number of lantern slides, comprising 
views of American and European filtration plants. 

Mr. Desmond FitzGerald, President Am. Soc. 
C H., also showed some lantern slides, chiefly of 
the two sets of filter beds built by the city of 
Boston, hut now Included In the Metropolitan 
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Ttte report of the Connecticut Sewage Disposal 
Commission, abstracted at some length elsewhere 
In this issue, is to be most heartily commended as 
a good piece of work done by public-spirited 
cltlsens under rather discouraging circumstances. 
Stream pollution in Connecticut has been a very 
serious (luestion for some years past. The State 
Board of Health has done much good work in 
studying the subject and doubtless would have 
done a great deal more had it received anything 

'like the liberal appropriations which have been 
given to Us sister board in Massachusetts. Many 
of the Connecticut cities and towns, finding them¬ 
selves hard pressed In the courts by riparian own¬ 
ers on streams they were polluting, and feeling 
that improved methods of sewage disposal, ac¬ 
cording to existing information, would cost a 
great deal more money than they wished to ex¬ 
pend, conceived the idea of having a separate 
commission study the problem of sewage dis¬ 
posal, in the hope of obtaining new light. Doubt¬ 
less others, both cities and Individuals, Joined 
with these perplexed municipalities In demand¬ 
ing a State commission. However strong the de¬ 
mand may have been, the frugal people of Con¬ 
necticut did not propose to lay out much money 
in the Investigation. So when the act authoris¬ 
ing a sewage commission passed the legislature 
it carefully provided that the commissioners 
should serve without nay, except actual expenses 
Ineurred, and limited the latfer to $1,<X)0 a year. 
In order to give a wider scope to the investigation, 
providing any municipal body or bodies wished 
to foot the bills, the act authorised any town, 
city or borough to consult the commission, paying 
the latter all expenses It might incur on that ac¬ 
count. That is, the commission was not only to 
serve the State as a whole, gratis, but also any 
city, town or borough that might call upon it foi 
services. But the cities, towns and boroughs had 
n-ercy, for the most part, on the commission. The 
commissslon deserves the praise of the State for 
recognising its leanings towards economy, since 
it expended only $8(X) of the $2,000 allotted to It. 
But far better than this, the commission made a 

most admirable report, a report wliich, Uke many 
another made by an unpaid commission, goes far 
towards Justifying the plan of asking public- 
spirited citizens to do certain kinds of work from 
a sense of patriotic duty and without any money 
consideration. In all such cases, however, we be¬ 
lieve that ample' provision should be made for 
the expenses attendant on the work in band, in¬ 
cluding clerk hire for routine work and a fair 
amount for any technical or professional advice, 
which would add to the value of the results ob¬ 
tained. For instance, in this case it is very likely 
that money might well have been expended for 
gaging some of the polluted streams, the sewers 
discharging into them, and possibly the chemical 
and biological character of the water in the 
streams. We hope the people of Connecticut will 
show their appreciation of the work of their com¬ 
mission by taking steps to carry out its recom¬ 
mendations, a reward which the commission would 
doubtless appreciate more than any other that 

could be given. 

The prospect of passing a Nicaragua Canal bill 
in the present Congress appears to wane. On 
Feb. 9, Mr. Cannon, Chairman of the House 
Committee on Appropriations, announced that at 
the present rate of Government expenditures the 
present fiscal year will show an excess of expen¬ 
ditures over receipts amounting to not less than 
9159,(M)0,0(X>, while many large expenditures, 
such as the provision for large increase of the 
navy, the |2U,000,UUU Philippine indenmlty to 
Spain, the claims of Americans for losses In Cuba 
during the Spanish war and various other na¬ 
tional obligations are still unprovided for. In 
view of these facts he felt It his duty to oppose 
large or unusual appropriations for any purpose 
until revenue from some source was provided to 
meet the expenditure. He further intimated that 
all the remaining time during the present session 
of Congress was needed for the proper considera¬ 
tion of the necessary appropriation bills, and that 
there was little or no chance that the Nicaragua 
Canal bill could be passed at the present session. 
Chairman Hepburn, of the House Committee on 
Interstate and Foreign Commerce, on Feb. 14, 
attempted to attach his bill for the construction 
of the Nicaragua Canal as an amendment or 
“rider” to the Sundry Civil Appropriation biil, now 
before the House; but it seems quite doubtful 
whether the attempt to push through a canal bill 
in this way will be successful 

The objection raised by Mr. Cannon is certainly 
deserving of most serious consideration. It is his 
duty, in the position which he holds, to see that 
Congress does not order expenditures made for 
which there are no funds in sight to provide; and 
his warning that the money to build the canal 
must be raised either by a new issue of Govern¬ 
ment bonds, or by an increase in the taxes will 
certainly not be ignored. The point which ap¬ 
pears to be overlooked by all parties in Congress 
is that it is by no means necessary or even ad¬ 
visable at the present session of Congress to ap¬ 
propriate funds for the actual construction of the 
canaL Negotiations with Nicaragua and Costa 
Kica to obtain right of way must precede actual 
construction in any event; and the making of de¬ 
tail locating surveys, and estimates and plans for 
structures, working plant, etc., must also be done 
before the actual letting of contracts can profit¬ 
ably begin. In other words, if the present Con¬ 
gress will appropriate even a half-million dollars 
and provide for the prosecution of this prepara¬ 
tory work under the dlrecilon of a competent 
commission. It will have done everything and 
more to hasten the completion of the canal that 
it would do should It enact the Morgan or the 
Hepburn bilL 

The address of Sir Wm. Crookes on the coming 
exhaustion of the world's wheat supply, reprinted 
in abstract in our last issue, ranks as one of the 
most Important papers read before a scientific 
society for many years. The purpose of the dis¬ 
tinguished scientist was to show that within a 

generation the civilized world will be face to face 

with a scarcity in the greatest of food staples, 
wheat. His statement that the Uuited States, 

/• 

new the greatest wheat exporting country it, ttt« 
world, will within three decades increase its own 
demands to such an extent that it will have nu 
surplus of wheat left for export, nas been attackej 
by a host of critics in this country. Mr. Edward 
Atkinson, notably, has In bis usual sanguine man¬ 
ner declared that our production of wheat is capa¬ 
ble of enormous expansion. But now cornea a 
mest able contributor to the discussion, Mr. John 
Hyde, Statistician of the Department of Agricul¬ 
ture, and declares, in a paper in the cur¬ 

rent “North American Review,” that Sir Wil¬ 
liam’s statement that no very great expansion ui 
the United States’ wheat production is possible 
under present conditions, is substantially correct. 
Of oour.«e the more intensive farming which win 
follow a higher average price for wheat will hat e 
an effect in stimulating cultivation of the cereal m 
the older and more settled portions of the country, 
but it is certainly true that there is no more good 
wheat producing land in the United SUtes still 
awaiting settlement and cultivation. In fact there 
is nowhere in the world any such vast tract of 
fertile land to add to the world’s wheat producing 
area as the great plains of the upi)er Mississippi 
valley, which came under cultivation in the years 
from 1860 to 1890. 

We are inclined to believe that the truth lies 
between the extremes which have been taken by 
different contributors to this discussion, it is 
probably true that the low average price of wheat 
which has continued during the last quarter of 
the present century will never again be repeateu 
for a similar length of time. There will be iluc- 

tuations, of course, but the fact that c-onsumptioii 
is increasing faster than production is bound to 
have its effect in raising the normal price level, 

and this increase will go on until on the one hand 
consumption is reduced by the turning of the 
poorest class of consumers to some cheaper cereal, 
and until, on the other hand, the Increased pro¬ 
duction due to the stimulus of a higher price will 
suffice to supply the reduced demand. What thi.s 
increased price level may be, not even the wisesi 
can say; but it seems altogether probable that 
"dollar wheat” will in the not distant future rep¬ 
resent the minimum of the wheat raiser’s return 
from his crop. 

We have become somewhat accustomed during 
the past two decades to regard farm products as 

the least salable of commoditiea Hardly a prod¬ 
uct of the soil is there that has not at one time 
or another during the past few years been liter¬ 
ally a drug on the market, and hardly salable at 
any price. We are approaching the end, how¬ 
ever, of this state of affaira There are no mure 
virgin continents in the temperate zone to con¬ 
quer and possess, and the pressure of population 
uix>n the means of subsistence, which the econ¬ 
omists have put to one side during the past half 
century, must eventually become a subject for 
serious consideration. The effect of this changed 
ccnditlon bids fair to be felt in a hundred ways 
that cannot now be foreseen. A new impetus may 
be given to the growth of rural and village popu¬ 
lation and a check to the rapid growth of cities. 
Farming lands, which have long been the most 
unsalable of real estate, may again be in demand, 
while city properties may take on more modest 
value. 

Greater cost of foods may make the pressure 
upon wage-workers so great as to precipitate im¬ 
portant social changes that cannot now be fore¬ 
seen. The effect of all these things upon the course 
of engineering and industrial enterprises cannot 
be foretold; but the fact that great changes are 
likely to come and that we cannot certainly Judge 

the future by the immediate past is one of great 
significance. 

MUNICIPAL CO-OPERATION A POSSIBLE SUBSTITUTE 

FOR CONSOUDATION. 

In the commercial rivalry between modern 
cities the desire to excel in size plays s 
most important part. The prefix Greater, orig¬ 
inally applied to London to distinguish the 
metropolis from the old walled city. Is com¬ 
ing Into common use to describe cities en¬ 
larged by the wholesale annexation ft outlylnv 
dlst.-icts. Chicago increased its area fourfold 

seme ten years ago and omitted to use the word. 
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perhaps because notbins short of the superlative 
deart-e will suffice in that breesy city. It re- 
Qiained.for the consolidation of New York and 
Brooklyn and aU their outlying suburbs to give 
wide curreiKy to the term greater to record munic¬ 
ipal consolidation on a large scale. 

Boston and other cities have recently made use 
of the word, and Just now Greater Newark and 
Greater Jersey City are current on the tongues 
and in the press of New York’s neighbors across 

the Hudson River. 
The enlargement of municii>al boundaries is con- 

flned to neither this decade nor country, although 
in the past ten or fifteen years it has been carried 
to a far greater extent and conducted in a less 
reasonable manner here than abroad. Much of 
this municipal expansion baa been a necessary 
accompaniment of the magical growth of cities. 
Overflowing populations In the suburbs have been 
absorbed by the mother city by the force of com¬ 
mon interesU and real political unity. The ex¬ 
tension of city limits in this fashion Is in no 
manner to be deprecated. On the other hand, the 
extension of the limits of many cities, espe¬ 
cially in the West, has be‘>n made in advance of 
the growth of population, purely for the benefit 
of real estate speculations in tracts outside of the 
city llmita The extensions of streets, sidewalks, 
water mains, etc., which have frequently accom¬ 
panied such Ill-advised expansion, have saddled 
the taxpayers of many cities with a load of debt 
for which they are receiving no corresponding 

return. 
In the present discussion, however, we propose 

to consider municipal expansion of another sort,— 
that of which the Greater New York consolidation 
is a type. What are the advantages in Joining 
under one municipal government the chief city at 
a center of population and the outlying indepen¬ 
dent municipalities which have grown up around 
it and have developed to a greater or less extent 
their own distinctive character and population? 

We have already alluded to the desire of a city 
to excel its rivals In sixe as being a factor In the 
pres3nt erase for municipal expansion. It deserves 
a word or two more. The claim is that a city 
derives a direct material benefit from the mere 
(act that it has mire inhabitants than Its com¬ 
petitors. Large centers of iMpulation do certainly 
attract investors and residents; hut is it not the 
case that it is the population in a given district 
and not the number under one municipal govern¬ 
ment that constitutes the attractive feature? 
Again, has not the advantage of mere figures to a 
city been overestimated in the popular mind? Is 
it not a relic of the real estate boom period in the 
'SO’s, which deserves to be cast aside at the pres¬ 
ent time? The fact that census figures show a 
certain growth may infiuence speculative pur¬ 
chases of real estate; but are these weighed by 
the manufacturer looking for a site for his works 
or by the home seeker looking for a city for at¬ 
tractive residence? We showed in an editorial In 
our issue of Feb. 10, 1808, that a well-defined cen¬ 
tripetal tendency has developed in manufacturing 
industries. Many a manufacturing establishment 
within the past decade has abandoned a site in a 
large city and has moved to some site In the 
ccuntry where land was cheap, where works could 
be planned with abundance of room, where work¬ 
men oould live comfortably at a small part of the 
cost of life In a city tenement house, and where 
in consequence a better and more respectable and 
intelligent class of workmen could be secured. 
From this point of view. It can be readily seen 
how idle is the hope that manufacturing indus¬ 
tries will be attracted to a great city merely be- 
c.au8e of its absorption of the cities lying adjacent 
to it. 

There is another reason for consolidation of 
adjacent cities which deserves much greater con¬ 
sideration than the argument for mere swelling of 
the figures for population and area. There are 
certain municipal functions. In which adjacent 
cities cannot well act in entire Independence of 
each other. Such are the provision for public 
water supply, drainage and sewerage, and trans¬ 
portation facilities. Including in the latter not only 
street railways, but general street and boulevard 
plans and in some Bi>ecial cases the provision of 
Important bridges. Another class of municipal 
(unctions can be carried on more advantageously 

when the control of the entire center of population 
is under a single head. Such are the provision of 
police and fire protection; the design, construction 
and maintenance of a comprehensive park system, 
and the supervision and control of private cor¬ 
porations furnishing gas or electric light supplies. 
A third class of municipal functions are so purely 
local in their character that each separate locality 
may properly be left to carry them out in such 
manner .is its inhabitants may prefer. Sxamples 
of these are the opening and improvement of 
streets, the control of schools and libraries, and 
possibly the matters of excise and public charities. 

It is admitted, we think, by every careful stu¬ 
dent of municipal government that the principle 
that each locality should be left in control of its 
own local affairs, so far as It can do so without 
additional cost, or without interference with the 
rights of its neighbors, is a most important 
one; and that the disregard of this principle in 
some recent instances of municipal expansion is 
bound to result in widespread harm. On the other 
hand it must be freely admitted that in many cases 
the independent action of adjacent municipalities 
with respect to sewerage, water supply, etc., is 
practically impossible. How then are these con¬ 
flicting requirements to be met? 

There are good reasons for believing that the 
best solution to this question that has been founa 
is for separate and independent municipalities to 
retain their individual independence and to adopt 
some form of co-operation lor such functions as 
cannot well be discharged independently of each 
other. What Is meant by this and what may be 
expected from it can best be set forth by describ¬ 
ing a number of concrete cases: 

To the superficial observer, the 28 or 30 towns 
and cities within a radius of some ten miles from 
the State House in Boston offer the most promis¬ 
ing field in this country for municipal consolida- 
ticn on a grand scale. It seems inexplicable to 
some that these municipalities have not merged 
their identity in a Greater Boston, and inevit¬ 
able that they must do so very soon. But, as a 
matter of fact, it is doubtful whether such a con¬ 
solidation will take place for years to come, if 
ever. One of the great reasons for this doubt is 
the fact that in the past few years three great 
schemes of municipal co-operation have been un¬ 
dertaken with results which the residents of the 
severai cities and towns refer to with great pride 
and satisfaction. These, in the order of their in¬ 
ception, are: The Metropolitan Sewerage, Park 
and Water Systems. 

Independent districts, largely but not wholly 
the same in area, each with separate commissions 
in charge, were created by the legislature to pro¬ 
vide general sewerage, park and water systems 
for Bdston and the surrounding towns. Both 
natural and economic considerations have made 
advantageous if not imperative some Joint ac¬ 
tion for supplying these common needs. Com¬ 
munities with less popular intelligence and more 
reason for distrusting their public officials might 
have found it difficult to agree on such schemes 
without actual consolidation and unity of govern¬ 
ment. 

In the case of the cities about Boston, how¬ 
ever, public sentiment was In most cases strongly 
opposed to consolidation. The local town and city 
organizations dated back scores and in some in¬ 
stances hundreds of years. The people were 
proud of their respective cities and loath to merge 
their identity and lose their control of their own 
local affairs. On the other hand, the need for a 
comprehensive provision for the whole metroiml- 
itan district was recognized in the case of the 
sewage disposal, the water supply aand the park 
system alike. As a result the plan of municipal 
co-operation already outlined was adopted. The 
manner In which it has been and is being carried 
out warrants the statement that nowhere In the 
country are there public works more excellent in 
design and execution or better suited to the wants 
of the communities they serve. All this has been 
done without sacrifice of local autonomy, w’lth less 
delay and with no more expense than would have 
resulted If a Greater Boston had done the work. 

If H be urged that Massachusetts Is an excep¬ 
tionally progressive State and that Its action In 
public matters Is In advance of what can be se¬ 
cured elsewhere. It nuiy be answered that, so far 

as municipal co-operation is concerned, there are 
some notable instances of it in New Jersey, which 
is conservative in many lines of State policy, in 
Kesex County, N. J., Grange, Montclair, and 
Bloomfield constructed and operate an outlet 
sewer for the Joint use of the three municipalities, 
Bast Grange and Newark have still another; and 
plans have been made fur a third, to serve a part 
of Newark, Irvington, Clinton, Vailsburg and 
South and West Grange. 

Gf mure signiflcance still is the Bssex County 
Park System, for which :j4,UOO,UOU have been voted 
and some ^,UUU,UUU already expended. In order to 
provide a comprehensive system ut parks and 
parkways fur the whole county. This county has 
lung been noted fur its excellent system of ma¬ 
cadam roads, some of which have been provided 
by the county government. A large part of the 
county has a c'ommon source of water supply, 
served through independent local distributing sys¬ 
tems, and the same Is true of its gas supply. Its 
street railways, also, are included in a single great 
system and in the control of a single corporation. 
The water supply, outside of the distribution, the 
gas and the street railways are provided by pri¬ 
vate corporations, but they are none the less com¬ 
mon to a number of towns in the county. 

Aside from the experience of Boston and New¬ 
ark, and their respective suburbs, there are nu¬ 
merous other cases of municipal co-operation, 
more especially in the provision of bridges and 
water-works. The former are too common to need 
citation. Gf the latter, the most notable instances 
are perhaps the sale of water by Providence, Jer¬ 
sey City and Cleveland to adjoining towns. 
Smaller places have combined to develop Joint 
sources of supply, like Abington and Rockland, in 
Massachusetts. Instances of from two to a dozen 
or mure municipalities being supplied with water 
by one private company are numerous, and the 
same is true of public iigbting and street railway 
service in othir cases than those already cited. 

The great advantage of municipai co-operation 
is that it does nut interfere at all with the local 
autonomy of the several communities, but leaves 

each free to settle purely local questions in its 
own way, while insuring nulformity and economy 
of action in other matters. Large cities are very 
unwieldy in many respects and their government 
gravitates with certainty into the hands of a few 
True municipal greatness is dependent on the in¬ 
terest and participation of the many in municipai 
affairs and this is far more likely to be secured 
in the suburbs of our large cities under indepen¬ 
dent government than as wards of a great city. 
It is true that there are some economies in con¬ 
solidation, but w here co-operation is practiced du¬ 
plication of offices and similar expenses may be 
avoided in all the Joint works. For certain ad¬ 
ministrative purposes there must be about so 
many officers for a given area in any case, and a 
street superintendent, for instance, of a suburban 
town often receives less pay than a deputy-super¬ 
intendent of an equal area in a great city, owing 
to the tendency to pay larger salaries for the same 
work in large cities than in small ones. 

One of the most common motives for the en¬ 
largement of municipal boundaries Is the wish to 
unite wealthy residential suburbs with the main 
city. Often these suburbs would not exist were It 
not for the larger city and there Is some show of 
reason for bringing them into the city limits and 
making them contribute to the support of the city 
where most of the residents carry on their busi¬ 
ness. But equity will seldom demand annexation 
on this score. If the suburbs share in the public 
service of the city, through co-operation or other¬ 
wise, they bear their part of the expense. The 
business investments of such suburban residents 
are in the cities and are taxed there. Where the 
business Interests of the two communities are not. 
identical there Is likely to be little or no excuse 
for consolidation, although co-operation may be 
highly advantageous. 

The most notable and most recent example of 
municipal consolidation on a large scale Is, of 
course, the formation of Greater New York. Per¬ 
haps It Is too early to ask whether New York, 
Brooklyn and the minor places making up the 
great whole are reaping any advantages from con¬ 
solidation, but it is fair to Inquire whether the 
brightest promises of the future could not have 
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owing to the slie of models, character ot maUrlal and gen¬ 
eral crudity of the operation, they only indicate the true 
analysis of the strains. Yet It U rather interesting to 
note that in each set, the breaking load is very nearly in 
inverse proportion to length of diagonal of panel, and that 
tbe first perceptible permanent deflection occurs with very 
nearly the same strain in the web In each set, calculated 
from tbe load, depth of truss and length of diagonal. 

Tbe breaking strain calculated in the same manner is 
also practically uniform, in each set, and about halt the 
ultimate strength ot the paper used tor the web, indicating 
a strain at the center of the web of about twice the aver¬ 
age for tbe whole web. 

As before stated, these resuIU are curious rather than 
decisive, but they seem to Indicate that by the method 
employed by Mr. Turner (Eng. News, Dec. 22, 1898), using 
the material and mode ot construction ot actual practice and 
measuring the strains at all points thermo-electrically,it is 
possible to arrive at results which will enable us to calcu¬ 
late the dimensions of all the parts of a plate girder under 
tbe assumed conditions, with the same accuracy as those 
of a skeleton truss. I hope Mr. Turner may see his way 
to continuing his experiments to this end. 

Yours respectfully, H. T. Beach. 
.Syracuse. N. Y., Jan. 6, 1890. 

Pertibls Wflttr PlltratiM Plagti for Military Parpoaet. 

sir; Our army In Its passage through Cuba was com¬ 
pelled to draw its water supply from the surface water flow¬ 
ing In creeks. At times these creeks were lined on both sides 
by camps and were the natural drainage for the ground 
(M.'cupled by the soldiers. The water from these creeks 
could not under ordinary conditions, much less in that 
produced by tbe proximity ot the detritus of large bodies 
ot men, be anything but unhealthful, and from this source 
undoubtedly came the principal diseases ot our soldiers; 
namely, dysentery, typhoid fever and pernicious malaria. 
These diseases, with their variations, caused approxi¬ 
mately 90% of the sickness of the soldiers of our army 
in Cuba, and were, no doubt, occasioned by the absorption 
into the system of pathogenic bacteria contained In the 
drinking water. Should we undertake to furnish pure 
water to a moving army, there must be taken into con¬ 
sideration the following propositions: (1) That a system 
designed for such purpose must be capable of readily puri¬ 
fying and rendering potable any class of ordinary creek, 
river or lake water; (2) that the operation ot such a sys¬ 
tem shall be rapid, and that the construction shall be of 
such a weight as to be easily and conveniently moved 
with tbs army through sometimes almost impassable coun¬ 
try; (3) that the construction and operation of the' entire 
system shall be so simple as to be easily operated, and 
readily repaired, requiring only the simplest Intelligence 
for its manipulation. 

la the first plaos, to purify bacterially waters ot all 
characters and description, there are at present but two 
methods which would receive any consideration. One is by 
distillation and the other by filtration. Tbe distillation 
system, while the results are perfect and the operation 
simple, requires a tremendous quantity of machinery of 
the finest quality and moat perfect construction for its 
successful operation, and becomes eliminated from such a 
proposiuon as we now herein discuss, by the tremendous 
weight of material required in such a plant. The nuthod 
of filtration, however, fumisbea an easy and safe plan 
for the purification of water, by a plant which can be 
so constructed as to be capable of being separated into 
small units suitable for moderate-slsed bodies of troops, 
sod at the same time is of such a character that these 
units may be Joined together in batteries and form a 
combined plant of large capacity. The mechanical llltera 
•0 largely used in the United States constat in general 
of Iron cylinders filled with sand, through which water 
is forced at rates of flow varying with the quantity ot 

deleterious matter contained in the raw water. These 
filters, ot which there are many upon the market, differ 
from each other mainly in the method by which the 
sand is cleansed. Instead of scraping the surface, as is 
the case with the class of slow sand filters, at intervals 
of aome weeks, in the mechanical fllters the whole body 
of sand is washed In tbe filter Itself at short intorvals, 
depending upon the rapidity of the clogging. So tar as 
purification is concerned, the principles of these various 
mechanical fllters are identical with each other and with 
those governing the action ot slow fllters. The addition 
of a small quantity of alum or sulphate of alumina to 
water before filtration U often used in connection with 
mechanical filtration and introduces an entirely new 
factor. 

As early as 1831 D’Acre published in the “Annales 
d’Hyglene Publique" an account ot the purification of 
Nile water in Egypt by adding alum to the water, and 
afterward filtering it through small household filters. 
More recently alum has been repeatedly used In connec¬ 
tion with slow filters, partlcularlly at Lieeuwarden, Gron¬ 
ingen and Schiedamm, in Holland, where the water from 
the rivers, used for public supply, are colored by peaty 
matter which cannot be removed by simple filtration. 

The best preventative of typhoid lever and dysentery, 
derived from bacteria in impure waters, la to purify tbe 
water, and 1 suggest the following as a thoroughly re¬ 
liable and practical system by which the desired result 
may be obtained: 

Starting with a regiment as a unit, a water supply corps, 
consisting of four six-mule teams and drivers, three fire¬ 
men and three engineers and one officer chosen from the 
engineer corps for special fitness, would make up the 
necessary quota of men. On the first wagon would be 
hauled a pump and boiler, capable of furnishing 40 gal¬ 
lons per minute against a pressure ot 200 lbs. per sq. in. 

On the second and third wagons would be carried fllters, 
each capable of purifying 20 gallons per minute of any 
ordinary water from creeks, rivers or lakes. 

On the fourth wagon would be carried 1,000 ft. of 2^- 
in. fire hose and l,b00 ft. ot IVk-in. lire hose, capable ot 
withstanding safely an Internal pressure ot 200 lbs. per 
sq. In. The IVk-ln. pipe would be supplied with short taps 
every SO ft. throughout its length. The pump, filter and 
distribution line would be connected, when used, by coup¬ 
lings, and tbe pumps and fllters would be permanently 
fixed upon the wagons and when in use would be driven 
up alongside each other on the bank of the creek or river, 
forming the supply, coupled up and started while the hose 
wagon would spread the distribution pipe. The fuel would 
be wood which can most readily be found on creeks or 
river banks. 

By such a system purified water could be delivered to 
the kitchen line of a regiment or to a line of trenches 
within 16 or 20 minutes ot the time when the camp had 
been decided upon. It could be taken up and made ready 
to move with equal or greater celerity. 

Without using anything but the ordinary materials in 
stock throughout the country the weights ot these wagons 
loaded and ready to move would be as follows, which will 
be seen to be well within the required limits: Pipe line 
load complete, 2,600 lbs.; filter load complete, 2,500 lbs.; 
pump load, 2,775 lbs. 

Undoubtedly use would develop points which could be 
Improved, and perhaps specially designed apparatus would 
materially Increase the usefulness and availability ot such 
a plant. 

The 1,000 ft. ot 2H-ln. hose is intended to allow the 
troops to camp at least that distance away from the water 
course, and on higher and better ground than that close 
to creeks and rivers. The further away from the source 
of water supplies the troops are located the less liability 
of the supply being polluted b{ them, j 

All canteens should be filled with the pure water before 
starting from camp so as to eliminate drinking Impure 
water during the day. This apparatus should travel close 
to the front of the main body of troops, and the officer 
in charge be immediately notified of any order to go into 
camp or rest for an hour or more, so the apparatus could 
be set up promptly. 

Where a greater number of troops than a regiment is to 
be supplied, the 2^in. pipe lines of a number of regi¬ 
ments could be connected and the pumps and filters used 
In a battery, allowing greater distance from the water 
supply for the troops if the camp were to be maintained 
for more than one night. 

By the Introduction of this system, which is light, 
strong, simple and effective, the writer firmly believes 
the health of our soldiers would best be sustained, and 
dlarrbcea, dysentery and typhoid fever almost eliminated. 

Yours truly, Fremont HIU, 
Capt. 2d Regt, U. S. V. Eng. 

Camp A. O. Forse, Huntsville, Ala., Dee. 15, 1808. 

(There are at least three strong objections to the 
scheme outlined by Captain Hill: (1) Tbe addition 
of so much bulk and weight to army baggage; (2) 
the danger of the whole plant being thrown out 
of service by tbe breaking, losing or disorder of 
some portion of the outfit; (3) the questionable 
bacterial efficiency of tbe filters when put Into 

operation under such short notice and under con¬ 
ditions likely to prevail In army life. Inquiries 
made by us since the preceding sentences were 
written have resulted In the following: M. I. Lud- 
ington. Quartermaster General, U. S. A., informs 
us that “small field filters of a sise to be used by 
companies, and easily transported, were Issued 
where desired,” during tbe Cuban war. The Pas- 
teur-Chamberland Filter Ca, of Dayton, O., in¬ 
forms us that during last August It furnished 
1,000 filters for use in the United States Army, 
and is working on a second order for 500. The 
filters are supplemented by a force pump, suction 
hose and strainer, are readily packed and port¬ 
able. One is supplied to each company, with one 
each, in addition, for regimental, brigade and di¬ 
vision headquarters. They seem to be much bet¬ 
ter adapted to army purposes, under the condi¬ 
tions outlined by our correspondent, than the 
regimental plants which he proposes.—Ed.) 

THE REPORT OP THE CONNECTICUT SEWAGE DIS 

POSAL COMMISSION. 

Some two years ago the Connecticut legislature 
passed a resolution providing for the appointment 
by the governor of "five suitable persons,” to 
“serve without pay, except for their expenses,” 
to investigate sewage disposal in Connecticut. 
The commission was to have the “power to sum¬ 
mon witnesses before it, with books, papers and 
maps," and on concluding it was to sumbit a re¬ 
port to the legislature. Any city, borough or town 
was authorized to obtain advice from the commis¬ 
sion reg.irding sewerage and sewage disposal, the 
applicant to reimburse the commission for any 
expenses Incurred on Its account. Aside from 
such expenses as these, the commission was au¬ 
thorized to draw upon the State for its expenses 
an amount not exc3eding $1.(K)0 a year. 

On Sept. 17, 1807, the governor appointed the 
commission, as follows; Robt. A. Cairns, C. E., 
Waterbury; John S Cheney, South Manchester: 
Edward H. Jenkins, Ph. D., New Haven; John N. 
Woodruff, M. D., Sherman; Fayette L. Wright, 
Pomfret Center. Mr. Jenkins was elected Chair¬ 
man, and Mr. Cairns, Secretary. The report of 
the commission has Just been published. It pre¬ 
sents in brief compass an admirable survey of the 
subject of sewage disposal, with special reference, 
of course, to the conditions existing in Connec¬ 
ticut. More than half the population of Con¬ 
necticut is located in its eighteen cities, or 48U,- 
000 out of 817,000 people, according to the esti¬ 
mates for 1896. All of these cities have public 
water supplies, and only one small one (Putnam), 
is without a sewerage system. Besides the city 
population there are 22 boroughs, 17 of which 
have water supplies and eight, soniething in the 
way of sewers. In addition, seven towns have a 
water supply and some sewers, besides which 
there are 21 other towns with water, but little or 
no sewerage. Of the 32 places In all which are 
credited with sewers, only two cities, Meriden ana 
Danbury', and two boroughs, Bristol and Litch¬ 
field, purify their sewage. In these four places 
land treatment is in use. (A fifth land disposal 
plant for Norfolk s now about ready for use.— 
Ed.) Not one of the coast cities discharges Its 
sewage directly into the deep waters of Long 
Island Sound. At New London, New Haven, 
Bridgeport, South Norwalk, and Stamford the 
sewage goes Into a river, bay or arm of the sea, 
■ where it tarries for no one knows how long and 
is in some cases an offense." 

The effect of emptying sewage into streams or 
ether bodies of water is discussed at length In the 
report. Regarding disposal in the ocean the re- 
pt-rt says: 

Tbs ocean Is not simply a great sink or cesspool to 
receive tbe oSaeourings ot the nations and bide It. 
Nature has no cesspo^. 

As soon as sewage meets salt water the clay or mud 
flocks together and begins to sink. Sea birds gather what 
food they can from the solid parU ot the sewage, and 
fishes also feed upon it. With the fishes are Included 
all the lower forms of animal life, some ot them almost 
microscopic, which abound in sea water and teed wholly 
upon tbe solid saatter suspended in It. These all are the 
ocean scavengsrs. 

But the m^ dangerous and elusive things in sewage, 
those which are tbe hardest to manage in any system of 
treatment, are the nitrogenous matters, animal and veg¬ 
etable, which are not suspended, but are dissolved in 
tbe water, and are thus beyond the reach of birds or 
fish or any kind of animal life. 
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tM:«n Mcured aa readily throusb co-opcratlun. 

Certainly aelf-covemment baa well nlsb dlaap- 

peared In all sectlona outside of New York and 

Brooklyn. Cach of tbese two cities was large 

enougti and wealthy enough to do for Itself nearly 

everything in the way of public improvements 

that Greater New York can do, unless It be In 

the matter of future water supply, which could 

have been readily provided by co-operation. What 

the smaller places will secure in return tor sinking 

all individuality and self-government in Greater 

New York we will not predict. Some of them 

may have lower tax rates, but for how long? And 

If so, was it fur the interest of the larger cities to 

take them in? As an offset to all possible advan¬ 

tages we see an Immense population, with a great 

variety of local traditions, interests and conditions 

struggling under one city charter. The 3,500,000 

people now living in Greater New York are ex¬ 

ceeded In number by the populations of few States 

of the Union, and will soon equal the population 

of the whole United States In 1700. To govern 

such an aggregation of i>eople under a municipal 

.phaKer is something never before attempted in a 

republic. Greater London has many more people, 

but it Is made up of scores of separate local gov¬ 

ernments, having charge of purely local affairs, 

with the County Council In charge only of certain 

interests common to the metropolis, such as the 

main sewerage system. 

It Is scarcely known that while much of the 

agitation for a Greater New York was in progress 

metropolitan Investigation commissions were at 

work in both London and Boston, and that each 

recommended a county form of government with 

the largest possible degree of Icxial anatomy in¬ 

stead of any great ocheme of consolidation. Eiach 

report* advocated nothing more nor less than an 

extension of the scope of the county, a form of 

government long in existence both here and 

abroad, but which in Massadhusetts now has fur 

Its chief function the administration of certain 

branches of Justice. 

It may be set down as a sound maxim of gov¬ 

ernment never to create a new branch of it when 

the work in hand can be done eciually well by one 

aiicady in existence. The'Massachusetts sewage, 

park and water cxiinmlsslons were created because 

the work they were to do was for the benefit of 

its communities extended over four counties. 

Further, it was to be prosecuted, primarily, with 

State funds, these to be paid back eventually by 

the cummunitles benefited. It was easier to 

create a sewerage commission than to build up a 

new county, and this commission being formed 

and doing good service, the park and water com¬ 

missions naturUly followed. The Massachusetts 

Metropolitan Commission strongly recommended 

that the duties of the three commissions named be 

vested In the proposed new county government, 

composed of a single body of men directly respon¬ 

sible to the people served, instead of being ap¬ 

pointed by the governor, and representing all the 

common wants of the new metropolitan county. 

This plan Is considered far preferable to ordinary 

municipal consolidation. The reception of the re¬ 

port indicates that the commission was right In 

Judging that there was no real demand for con- 

solidatlc^. In fact, the people seem so well satis¬ 

fied with the present conditions that no move for 

a new county has been made. Inquiries made by 

the writer during a recent visit to Boston led to 

the conclusion that the sentiment in favor of con¬ 

solidation is even weaker now than it was a few 

years ago. 

The county idea may serve well as a supplement 

to, or in some /;a8es a means of carrying out, 

municipal co-operation and the combined possi¬ 

bilities of the two may often render any further 

consolidation unnecessary. 

A strong argument in favor of giving increased 

importance to county organisations is that the 

minor divisions of many counties are quite in¬ 

capable of coping with certain interuihan services, 

such as electric street railways. 

A number of instances are on record in this 

c-ountry where municipal and county govern- 

n.ents are co-extenslve in area. This plan of co- 

*Se« Shaw's “Municipal Oovemment in Oreat Britain,’' 
-Appendix Ill., “The Unl&oation of London,” and “Re¬ 
port of the Metropolitan District Commiaalon to the Mas- 
sachuaetta LegMature” (UBS). 

operation is now being proposed for Hudson 

County. N. J., In which Jersey City, Hoboken and 

smaller towns are located. A similar scheme, or 

at least the consolidation of Newark and some of 

the other ipore important subdivisions of Essex. 

County, N. J., is also under consideration. In 

many respects the business interests of the smaller 

municipalities of these two counties are with New 

York, rather than with Jersey City or Newark, 

respectively, in Essex Couuty, especially, the 

common local Interests are already so well served 

by the county government and the oo-operative 

undertakings previously outlined as to leave little 

to be asked. That little can be done by further 

work along the same lines, with no sacrifice of 

local self-government. The ideals of these dif¬ 

ferent towns, while on the whole very high, yet 

differ greatly. Consolidation with Newark would 

tend to bring all to the same level, and to a lower 

rather .than to a higher plane, since the rivalry 

between suburban towns is greater than that be¬ 

tween the different wards of a large city. 

sidered the subject In the same light, nor had I mad^ anr 
experlmenU to test pracUcally the accuracy of my ..u-,a. 
ing, as I thought such ezpeiimenU would be beyou - Ir 
means and faclllUes. The discussion which 
showed that the idea was not at all new. but hal >.een 
discussed by others long before 1 thought of It. Mr jo* 
M. Wilson's experiments with the paper models (K,,. 
News, Aug. 11, lk96), pointed out an Inexpensive and sim¬ 
ple way of determining the lines and character • -hj 
strains In sUftened plate girders under loads conceii ruUd 
at panel points. Since the publication of bis letter I ; av 

spent much of my leisure Ume in ezperimenUng with jurh 
models, the general resulU of which are shown by ii,. . u. 
closed photographs, which 1 think need no special ex[ lan" 
ation. 

If. as seemed true to mo, the acUon of the sUlfeiieil [. ate 
girder is esenUally that of a truss, the destrueUv,. *^1, 
strains are tensile and in the general direction of the 
onal of the panel formed by the flanges and sUffetier^ uud 
all stiffeners, whether at load polnU or Intermediati a^ t 
as posts under compression. 

To test this I divided my models Into two. four an l six 
panels, varying from four Umes to two-thirds the depti, 
of girder on rivet lines. The load was applied at carh 
panel point In succession In the earlier experlmeut.s. om 

VIEWS SHOWING DEFORMATION OF MODEL PLATE GIRDERS WITH DIFFERING SPACING OF 
STIFFENERS. TESTED WITH LOAD AT CENTER. 

In cuncluuiun, we may say that the prubleni uf 

securing hunest and efficient city government is 

already so vast and perplexing, and one which so 

deeply concerns the well-being of ali city residents 

that further increases in the sise of cities, except 

those due to natural growth, should only be 

made after most careful consideration. If munic¬ 

ipal co-operation can be as successful elsewhere 

as in Boston, Brookline, Cambridge, and the ad¬ 

joining cities and towns, and as has been the case 

In Essex County. N. J., the idea may well be ex¬ 

tended, both for its direct worth and as a safe¬ 

guard against the craze for immense cities, which 

promise to be big, rather than truly great. It is 

true that the present is an era of trusts and com¬ 

binations in the commercial world and it may be 

urged that city consolidation is but a move in the 

same direction. Under present political condi¬ 

tions. however, and while civic duties rest so 

lightly on the shoulders of most urban voters, we 

may well say, beware of huge municipal trusts! 

LETTERS TO THE EDITOR. 

Spaclag Stiffeseri is Plate Qirdera. 

Sir: On April 23, 1808, I wrote a letter to you (Bug. 
News. May 18, 1886) on the aubjert of spacing stiffeners 
in plate girders, expressing tbe opinion that tbe action of 
a stiffened plate-girder was similar to that of a Pratt 
truss. At that time I was not aware that others had eon- 

later only at tbe center, as 1 found that gave tbe same re¬ 
sults as to the points in question, and afforded an easier 
comparison. 

In my teats 1 first took the reading on the deflection 
scale without load, then applied gradually increasing 
loads, reading the scale at each application, and after re¬ 
moving each load. Tbe loads were allowed to stand for a 
few minutes to show vhether the deflection increased dur¬ 
ing that period. 1 also noted the first appearance of buck¬ 
ling in tbe web or other distorUon of parts, recording 
everything for future reference and comparison. 

I noticed that tbe first perceptible buckle in the two- 
panel models started from the upi>er, outer angle of tbe 
panel, but at some distance from the bottom inner angle, 
forming a much steeper angle than tbe diagonal of tbe 
panel, as if the strain was carried out by the lower flange 
acting as a beam, but that as the load increased tbe 
angle approached that of tbe diagonal. I also noticed 
that as the load Incraas^ the buckles became narrower 
and more numerous, especially in the very thin and flex¬ 
ible webs, this mulUplloatlon of buckles and tbe final 
break showed plainly that the strain was tensile. 

In the four and six-panel models the' primary buckles 
were fully developed In every panel before the secondj.-> 
buckles appeared in any, starting as in the two-pauel 
models, at the upper outer comer of each panel, multiply¬ 
ing and approaching the direction of the diagonal as be¬ 
fore under Increased loads. The full develt^ment of all 
the primary buckles showed that ths Intermediate stifl- 
eners were carrying the load as was assumed on the 
theory of trass action. 

Tbe girders were made in seta of three or six, all alike 
in each set, except as to spacing of sUflk-ners, and were 
tested without stiffeners (as slmpis I-beams), with eu'l 
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wrieht Electrical Enalneer for the Corporation of 
Sitdn, England. It Is shown complete In Fig. 
f which also affords an idea of the Interior con- 
tructlon The cast-iron case, containing what 

® be termed the working parts, occupies a 
about ICH X 5% X 3% Ins. The front Is pro- 

•Ided with a glass window through which the 
indicating tube and scale can be seen by the cus¬ 

tomer and inspector. 
The principle upon which the Instrument Is 

based is quite clearly shown In the sketch, Fig. 2. 
the actual design and details being shown by Fig. 
1 In this It will be seen that a glass tube Is 
bent into a U shape and provided with bulbs at 
either end (AA). A small IndicaUng tube. (T) 
is joined to the shorter arm of the U tube just be¬ 
low its bulb. The tube Is then nearly filled with a 
dark-colored solution, containing sulphuric acid, 
to prevent the filling of the tube with vapor. The 
tube, as will be seen at the left of Fig. 1, Is nar¬ 
rowed down for a considerable portion of Its 
length, the object being to reduce the amount of 
the liquid as well as to prevent air bubbles from 
passing from bulb to bulb when the tube Is tipped 
for setting, as explained below. Referring to Flg.2, 
it will be seen that the long straight bulb Is sur¬ 
rounded by asplral strip, of special resistance metal 
(C), which Is electrically connected In series with 
the two binding posts (BB), through the hinges of 
the movable portion. In instruments of small 
capacity this spiral band is replaced by a few 
turns of bare wire, of suitable section, while 
in the larger Instruments the band makes only 
one straight turn, as will be seen In the center of 
Fig. 1. With Instruments for still heavier cur¬ 
rents the resistance or heating coil (C) Is com¬ 
posed of strips placed in shunt across the bind¬ 
ing posts, which are connected by a suitable re¬ 
sistance. 

To install the Instrument It is only necessary to 
fasten It agralnst the wall In some convenient lo¬ 
cation near the usual wattmeter. One of the main 
line wires is then cut, one end being clamped Into 
one binding post, and the other end in the second 
post. The hinged inner portion of the Instrument 
upon which the U tube Is mounted is then sw’ung 
out and the index tube is thus drained of all 
liquid. It is then swung back, the case closed and 

Fifl. 1.—An Electric Meter for Determining Custo¬ 

mers’ -Discounts. 
The Wright Discount Meter Co., Chicago, III. 

Mr. J. C. Ulrich, Engineer. 

sealed with the usual wire seal and is then ready 
for use. 

The principle of operation is extremely simple, 
and the instrument may, for the sake of a general 
understanding, be compared with an ordinary 
maximum thermometer.” The resistance strip 

C (Fig. 2) is warmed by the flow of the current 
and heats the bulb Inside it. The greater the 
current flowing, the larger will be the C*R nr 
heat loss, and the coil (C) surrounding the air bulb 
(A) has sufficient resistance to heat perceptibly 
within the range of the instrument. This heating 
of the conductor heats the air contained In the 
hulb, which in turn expands and forces the col¬ 

ored liquid above the normal level (MN), thus 
causing It to spill over into the index tube in an 
amount which is proportional to the temperature 
of the resistance coil (C). It will be seen that the 
instrument can be so calibrated as to record the 
niaximum current which flows at any time, after 
it Is set, the only condition being that the current 
must flow an appreciable lengrth of time. That is, 
if a certain maximum current were flowing for 
only about five minutes, the meter will register 

Fig. 2.—Sketch Illustrating the Principle of the 
Wright Discount Meter. 

only 80% of the correct value; for a period of 10 
minutes the reading Is within 95% of actual, while 
at the end of half an hour the reading will be 
practically the full amount. If the index be read 
at the end of any period, say either a month or a 
quarter, the reading shows the maximum current 
that the company has been called upon to furnish 
during that time. Used In connection with some 
form of recording wattmeter, both the quantity 
and the maximum current demanded during the 
period since the last bill was rendered are in this 
way known. 

At the side of the index tube, and protected 
from tampering by the glass front. Is the scale 
which might be graduated In a variety of ways, 
but is, in the actual instrument, marked to show 
on one side “Kilowatt Hours at Full Rate for 
winter,” and on the other side “Kilowatt Hours at 
Full Rate for summer,” and also a scale showing 
maximum amperes. , 

The method of calculating charges can best be 
shown by figures. Assume a customer on a 110- 
volt circuit, on whose premises both a watt hour- 
meter and a discount meter are installed. At the 
end of a certain month the watt hour-meter Indi¬ 
cates 60,000 .vatt hours (60 K-W hours). The dis¬ 
count meter for the same month gave a maximum 
of 15 amperes. On the kilowatt hour scale the 

15x110x30 
reading was 49.5 or - kilowatts. 

1000 
The 30 being (In the case assumed) the number 

of hours per month during which full rate is 
charged. 

The full rate, whatever it was, would be charged 
for this amount and the low or discount rate, 
whatever might be fixed, for the difference be¬ 
tween the total consumption, 60,000 watt hours, 
and 49,000 watt hours or 10,500 watt hours. In 
any case, however, the meter's duty is done when 
it indicates the maximum rate at which the con¬ 
sumer has used current. 

For the information and the instruments from 
which the description accompanying illustra¬ 
tions were prepared we are indebted to Messrs. R. 
S. Hale and J. S. Codman, Eastern Agents for the 
Wright Discount Meter Co., 31 Milk St., Boston, 
Masa 

RAILWAY MAP AND PROFILE RECORDS.* 

There it contldertble difference in the map and profile 
records kept in the engineering or maintenance of way ot- 
ficea of different railways, and in this paper I have en¬ 
deavored to describe the practice In vogue on the Terre 
Haute A Logansport Railway, with some additional sug¬ 
gestions. 

To start with, there should be continuous maps of the 
entire road, drawn to a suitable scale and made in auch 
a manner that they will form as nearly as possible a per¬ 
manent record, that is, no temporary Information, auch as 
side tracks, station buildings, etc., should be shown. They 
should, however, show all permanent Information, con¬ 
sisting of the company’s property lines, railway crossings, 
sectolon lines (with distances to corners where possible), 
the mile posts, the allnement, and any Intermediate points 
or stations that may be permanently monumented. In this 
connection, I consider It advisable to establish a perma¬ 
nent track center about every 1.000 ft. on tangents and at 
every transit point on curves, as well as to monument the 
points of curves, tangents and spirals. While public road 
crossings are of a less permanent nature, it is advisable to 
show them on these plans, as any new crossing can be 
added to the plan when opened; and if any crossing Is 
abandoned, the fact can be noted on the plan, giving the 
date, without making any erasure. These maps should 
show from whom all right of way Is procured, giving the 
date, the kind of conveyance, and the true dimensions of 
the property covered by such conveyance, together with a 
concise statement of any special provisions contained In 
the deed or grant, regarding, for Instance, drainage, fenc¬ 
ing, private crossings, etc. These plans In my office are 
drawn to a scale of 400 ft. to 1 In., except through 
towns and cities, where a scale of 100 ft. to 1 In. la found 
necessary to show all the property clearly, together with 
the statements as above. 

Instead of putting a certain length of track on each plan, 
each sheet Is made to contain only one land section, even 
though the track cuts across only a small corner of the 
section, except where the 100 ft. scale Is used. In which 
case as much Is shown as will conveniently go on the size 
of sheet adopted. Each sheet has Its proper title, giving 
the section, township and range, or the name of the town 
or city, as the case may be, and the plans, for convenience, 
are then bound together in book form in their proper order. 
The size of these books, or atlases. In use here Is 18 x 26 
Ins., the number of pages in each book varying from 17 to 
77. The original atlas should be made on some good, dur¬ 
able paper, such as Whatman's "cold pressed” paper, or 
egg-shell paper. If a second copy Is needed to provide both 
the office of the Engineer of Maintenance of Way and the 
Chief Engineer’s office. It may be traced from the original 
copy, and in that case It would be advisable to bind the 
tracing copy so that any sheet might be readily removed 
and replaced if a blue print should be wanted. 

In addition to these atlases, or permanent plans, them 
should be a complete set of station plans, drawn to a 
scale of 100 ft. to the inch, to be used In planning rear¬ 
rangements of tracks, locating industries, etc. Theiij plans 
should show fully the correct property lines, the subdivi¬ 
sion of the adjacent property, all side tracks, company 
buildings and platforms, other buildings on company prop 
erty, driveways, stock pens, water tanks, coal docks, etc., 
and also all important bullldlngs within the limits of the 
station plan, whether located on company property or 
otherwise. This latter will very often save some unneces¬ 
sary trips over the road. These station plana are, in my 
opinion, of too permanent a character to make it ad¬ 
visable to show an them property leased to other Indus- 
triee which may extend over only a short term of years. 
For that reason I believe It would be advisable to file away 
with the tracing a blue print of the plan made as above 
showing in addition all the ground covered by leases. 

We always make a tracing of legal cap size for each 
lease made by our company, filing the tracing and attach¬ 
ing a blue print, properly colored, to each copy of the 
lease. The station plans, so far as convenient, should be 
of a uniform size, or some multiple of that size. 

In addition to the foregoing, there wiil be a large num¬ 
ber of miscellaneous drawings, governing which no fixed 
rules can be followed, other than that they may conform 
as nearly as possible to the standard sizes of sheets 
adopted. In many instances It will be impossible for the 
sizes to conform to these standards, one instance being the 
detailed plans of truss bridges. In this case, a complete 
set of the shop drawings made by tbe bridge company 
should be kept on file, which will, of course, be of the 
bridge company’s standard size. 

Some sort of a bridge record must be kept In the office, 
and a book record stating the total length, number of 
spans, length of spans, height, kind of bridge, size of 
stringers, etc., of each bridge, may answer the purpose. 
I think, however, that it is preferable to make a tracing 
of each bridge or culvert, giving on it ali Information pos¬ 
sible, including the contour of the ground, kind of founda¬ 
tion, etc., these tracings to be kept in a Shipman binder, 

•Abstract of a paper by Mr. V. K. Hendricks, Engineer 
of Maintenance of Way, Terre Haute A Logansport Ry.. 
presented at the annual meeting of the Illinois Soetsty of 
Engineers and Surveyors, held at Cbampals^ HI., Jan. 
25 to 2T. 
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Ttt* algM and other higher forms of aquatic regeta- 
tlon cannot lire In concentrated sewage, but when It Is 
suIBcienUy diluted they feed upon Its dlssolred elements, 
taka them Into their structure and assimilate them, thus 
making them Innocuous. It Is stated that under suita¬ 
ble conditions the algae can decompose rolatlle fatty ac¬ 
ids, Indol, skatol, and other offenslre soluble matters 
of sewage. (Bokomy, Archlr. Hyg., 18M, 20, p. 281, ref. 
Jabresber. Ag. Chem., XVII, p. 49.) 

But the soluble elements of sewage, whether concen¬ 
trated or diluted, are undoubtedly decomposed and re¬ 
turned to llTlng forms by the agency of bacteria 
llrlng In the sea. The studies of Russell (Botani¬ 
cal Oasette, 1802, XVII, p. 312, and 1883, XVIII, pp. 
411 and 439) Indicate that while the microbes of sewage 
and of fresh water soon perish In sea water, species of 
bacteria peculiar to the ocean are found at all depths. 
Thus, In Mediterranean sea water, from surface to bot¬ 
tom, 3,200 feet, bacteria abound In nearly the same pro¬ 
portion at all depths, below the limit of constant tem¬ 
perature, 280 to 4,200 Individuals per fluid ounce from 10 
to IM per cubic centimeter. The sea bottom Is Inhabited 
by active bacteria In vastly greater numbers than the 
water. This bacterial life Is Indigenous there, being dif¬ 
ferent in kind from that of the water above. Now this 
bacterial life Is believed to depend for Its existence on 
the soluble nitrogenous matter In the sea water, taking 
energy from the polluted matter and breaking it up Into 
simpler and harmless forms. 

Much remains to be learned regarding the various forms 
of marine life In their relation to sewage disposal, but 
we know enough to convince us that the sea is not a 
mere diluent of sewage; It la no cesspool. It gathers up 
the wastes of human life, restores energy to them, and 
returns them to us clean and wholesome. 

“Ever at toll. It brings to loveliness 
All ancient wrath and Wreck.” 

Much has been said by some writers of the enormous 
waste of fertilising material which Is annually poured 
Into the sea In sewage, and attempts are continually 
made to extract from the filth, which goes to make up 
sewage, some valuable fertiliser for land. It would be 
an economy If this could be done without offense or dan¬ 
ger to public health, and by suitable arrangements It Is 
IHMsIble under some conditions to use sewage directly as 
a fertiliser, thus cleansing It and securing its fertilising 
elements at the same time. But It needs also to be re¬ 
membered that fertilisers poured Into the sea are not 
forever wasted; that to a large extent —we cannot Judge 
bow large at present — they are again converted Into 
human food. In part directly, without the intervention 
of vegetation, and are given back to us by our fisheries. 
Huxley estimated that the annual product of an acre of 
arable land Is the equivalent of one ton of grain or 200 
to 300 lbs. of meat or cheese, "while an acre of sea bot¬ 
tom, in the lH>st Ashing ground yields a greater weight 
of Bsh every week in the year." 

Some of the statements rexarding sewage dis¬ 
posal at sea are applicable, with or without modi¬ 
fications to suit the different forms of life, to 
sewage discharged Into fresh water. The supply 
of free oxygen Is the essential point In disposal by 
dilution. "Now water dissolves air,” the report 
states, "and nearly 35% of the dissolved air con¬ 
sists of free oxygen.” 

Some of the conditions governing the unob¬ 
jectionable discharge of sewage In running 
streams are stated In the report as follows: 

If the quantity of sewage Is relatively small. It the 
stream is rapid enough to keep Its bed scoured and pre¬ 
vent the deposit of solid matter either on the bottom or 
on the banks, if It does not foul the water supply of 
any town or city. If the sewage does not make the water 
unfit tor manufacturing uses. If It does not kill the fish 
In the streams, or taint the air about It, then little or no 
objection can be raised to the practice. 

But to name these things Is to catalogue the evils from 
which a considerable number of communities in this state 
are already suffering, and from which they will suffer 
much mure until some of our large cities purify their 
crude sewage t^fore sending it Into our Inland waters. 
Our cities are growing all the time, the quantity of sew¬ 
age discharged into streams Is thereby increased, and 
the practice which twenty years ago may have been un¬ 
objectionable has In many cases become unbearable. 

An Impression has become general that our water¬ 
ways were designed by nature to carry all our sewage, 
and that centers of population have a prescriptive right 
to them for that purpose, but the fact that the riparian 
owner has a right to the waters of the stream, unpolluted 
by sewage, seeixs to have been In some quarters entirely 
forgotten. 

The worst possible effect of discharging sewage 
Into fresh water Is the pollution of water and Ice 
supplies. None of the Connecticut rivers are 
drawn upon for public water supplies below 
points where they receive sewage In large 
amounts. The destruction of fish by sewage Is 
often mentioned. Except where gross pollution 
prevails, or poisonous substances from factory 
wastes are In the sewage. It seems probable that 
fish are driven away by sewage, rather than 
Icllled, and that sewage does not endanger the 
lives of persons eating fish taken from polluted 
water. With shell fish there is much more danger, 
especially when eaten raw. A sentence from a 
Report on the Pollution of Rivers, by Henry Tal¬ 
bot (U. S. Comr. Fish and Fisheries, 1896) may be 

quoted here: 

The date are sufSclent to clearly establish the point 
that river pollution Is both directly and Indirectly most 
Injurious to fish and fisheries by destroying fish and flsb 
egga, by driving fish away, by interfering with the Ash¬ 
ing apparatus, and by killing or Impairing the supply of 
minute animals and plants which are the basis of flsb 
life. • 

One phase of stream pollution, or its prevention, 
mentioned by the v'ommlsslon, is somewhat novel. 

but the idea Is a good one, as will be seen from the 
following: 

Ws believe, too, that clean streams, like clean streets, 
clean houses, and clean places of amusement, have a 
great beneficial effect on the general moral and physical 
tone and well-being of the whole community, quite iqtart 
from any direct effect which Is recognised by the sani¬ 
tarian. Physical and moral cleanliness ars closely asso¬ 
ciated, and either one promotes the other. 

Aside from the danger to public water supplies 
there is always the possibility that stream pollu¬ 
tion may result in unhealthful emanations that 
will lower the vital tone of near-by residents, if 
it has no worse effect. 

On the rights of riparian owners the report 
quotes at length from a court decision In the fa¬ 
mous Danbury case where the city was com¬ 
pelled to purify its sewage to prevent injuries to 
a mill owner through the fouling of his mill pond 
with sludge and the general pollution of the 
stream. 

The various processes of sewage purification 
are oarefullly reviewed in the report. Including 
the so-called English bacteria beds and the sep¬ 
tic tank. These last two processes are considered 
as still being in the experimental stage. The 
last few pages of the report proper are devoted 
to the following excellent summary: 

All the larger streams in the state are so far polluted 
as to be non-potable and their waters can never be used 
for domestic water supply unless Altered through sand. 
While the largest rivers are not so seriously polluted as 
to make them a public nuisance, other streams like the 
Naugatuck, Park River, and the Hockanum have either 
reached the limit of permissible pollution or have passed 
it, so that suits are being brought for nuisance and will 
probably be brought In Increasing numbers. The com¬ 
plaints made in these suits are chiefly of deposits of filth 
In mill ponds. Injury to health by noxious odors and re¬ 
sulting damage to land values. The courts have found 
for the plaintiffs in every case that has come to oUr 
knowledge, and have rendered decisions strongly uphold¬ 
ing the rights of a single riparian owner as against the 
convenience and Unancial Interests of a large com¬ 
munity. 

The evils which result from the present excessive pol¬ 
lution of our streams and harbors are (in addition to 
the Invasion of legal rights of riparian owners) possible 
contamination of water and of ice supply, destruction of 
flsb, general unsightly appearance of the streams, and 
damage to the public health. 

There are only three methods of sewage disposal which 
are at all permissible as substitutes for water-carriage 
and dilution, vis: (1) Chemical Precipitation. (2) Broad 
Irrigation. (3) Intermittent Filtration. 

Of these the first cannot be regarded as In Itself com¬ 
plete. It removes all suspended matter and from SO to 
50% of the putresclble matter of sewage and gives a 
clear or nearly clear effluent which may safely be dis¬ 
charged Into streams under some conditions, but under 
other conditions filtration of the effluent will be neces¬ 
sary. 

The second method. Broad Irrigation, requires a rela¬ 
tively large area of land and may profitably be com¬ 
bined In some cases with the third method. Intermittent 
Filtration. 

This third method, properly managed, secures the al¬ 
most complete destruction of the dangerous organic mat¬ 
ters and bacteria of sewage, and having been In success¬ 
ful operation In this climate for a term of years may be 
regaided as no longer an experiment, but as a well 
established and most effAtive method of destroying sew¬ 
age. Unfortunately, some cities are so situated that their 
sewage can only be brought to land suitable for filters at 
very large expense. 

In conclusion, the Commission offers the following ex¬ 
pression of opinion, based on Its study of sewage disposal 
in this state: 

(1) . The disposal of sewage without nuisance is a duty 
which each community owes to the public. It is a prob¬ 
lem to be settled by each community for itself, with 
such state supervision and control as is necessary in the 
public Interest. In some cases, however, several com¬ 
munities, lying In the same topographical district, may 
profitably unite in the construction and operation of com¬ 
mon outfall sewers or of disposal works. 

(2) No city, borough, or town, which has not now a 
sewerage system, should be allowed hereafter to build one 
which will discharge sewage or polluted water into any 
stream, whether such stream at the time Is used by others 
for sewage disposal or not, nor should private corpora¬ 
tions or Individuals be allowed to discharge house sew¬ 
age or excreta Into any streams or rivers. 

(3) To insure sewage construction and methods of 
sewage disposal which will be permanently satisfactory, 
the General Assembly should not grant to any corpora¬ 
tion authority to issue bonds for building, or to condemn 
land for building, or to build any sewers, or system of 
sewers, until an accurate topographical survey of the 
region to be sewered has been made, and together with 
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plana for effecUve sewage purification before di^^-ham 
the effluent Into any stream, has been submltud -o 
approved by, some competent state authority ' ’ 

(4) Provision should also be made by which citin, 
boroughs now having sewage disposal works , 
may hereafter build them, may be compeliU by h 
state to so manage them that the sewage sha.; at m 

Umes be effecUvely purified before its discharge i„, 
rivers. “* 

The sUte is now at the parting of the ways it m 

leave the whole matter to drift as it will. Our malWr 
streams will then become more and more poliuti j 

at last will be so foul during the summer mouths that 

private Individuals, plagued beyond endurance, wni un. 
dertake the expense and wearisome delay of lawsuits aud 

after years of litigation, it may be. will at last su^eed 

In holding up those clUes which have most contributed 

to the defilement and force them to discoutiuif ,t and 

spend hundreds of thousands of dollars In changing their 

system of disposal. This is what is going on in this state 
to-day. “ 

Or the sUte tray take up the matter and se. k with¬ 

out unduly interfering with municipalities or ni.iuufac 

turing Industry, to stop further pollution of onr streams 

and reduce the present amount of it in the Interest of 

public comfort and health. Such a policy will need to be 

framed and executed with great Judgment so as always 

to have behind It the force of public opinion, to be con¬ 

sistent and continuous in its operation, and to be admin¬ 

istered with strict impartiality. This course, we bdiev 
the state should adopt. 

If this commends Itself to the General Assunbly, we 

recommend that an act be passed embodying the points 

covered by Sections 2, 3, and 4, Just given. This will 

check the increase in the fouling of our streams, and will 

be an advance In the right dlrecUon. We also recom 

mend that the study of sewage disposal in this state be 

continued by a Sewage Commission. The foregoing re¬ 
port, as already intimated, is of necessity merely pre¬ 
liminary. 

There are questions pressing for solution which cannot 

be immediately answered, but should have careful and 

intelligent study before any legislative action is taken. 

Ill-advised legislation, or injunctions of the courts, which 
will surely follow neglect of these questions by the pub¬ 

lic, are likely to Inflict most serious Injury on munici¬ 

palities and on manufacturing interests. As examples of 

these questions we may cite the following: Are there 

any means, the value of which has been proved, by 

whlch the suspended matters in sewage may be separated 

and destroyed, by bacterial or other action, so as to 

greatly Increase the quantitative efficiency of sand filtra¬ 

tion, with a proportionately large reduction of the area 

and expense Involved in sewage disposal T A most im 

portant question where suitable land is scarce or high 
In price. 

Is It practicable or advisable to classify the rivers of 
our state, or to divide certain streams Into sections, a 
part of which shall be given over to the carriage of sew¬ 
age, In quantity not sufficient to create a nuisance, aud 
a part of which shall be protected in every possible 
way from pollution? 

Are there certain topographical sections of the state 
the inhabitants of which, in the interests of economy 
and public welfare, should be recommended or required 
to Join in the construction of outfall sewers or disposal 
fields T 

Are there factory wastes now discharged Into streams 

which by proper treatment can be purified, made entirely 

unobjectionable, and the .cost of the treatment largely, 

if not wholly, met by the value of products recovered 

from these wastes? • 

There are three appendices to the report, as fol- 
lo'A’s; Abstracts oi' reports on sewage disposal at 
Waterbury and New Britain, by Rudolph Bering 
and Samuel M. Gray, respectively; and a descrip¬ 
tion of land disposal as actually carried out at 
Meriden, the latter being illustrated by a sketch 
plan and three views of the disposal area. 

AN ELECTRIC METER FOR INDiCATINQ CUSTOMERS' 

DISCOUNT. 

The accompanying illustrations. Figs. 1 and Z 
illustrate the construction of a form of electric 
current meter designed for use in connection with 
a system of varying the charge for current ac¬ 
cording to the demands made by the consumer 

upon the central power station. 
While this form of meter has been In use In 

England for about five years, it has only r*' 
cently been introduced into this country on a 
commercial basis; it is now being used by the 
Chicago, Boston A Cleveland companies, and also 
by some 20 or 30 others, including the Cataract 
Power A Conduit Co., for selling Niagara Power 

in Buffalo. 
The Instrument is known as the Wright Dis¬ 

count Meter, after Its Inventor, Mr. Arthur 



or oibor aulublo binder, from wbtch they c«a be reedtly 
remored for blue printing. I haTO etarted a record of thU 
■ort, tbeetaoderd elze of sheeta being 12% x 10 Ini. outaide, 
with a 1%-ln. border at the left aide for binding and a 
%*ln. border on the other three aldea. A blue print copy 
• bouM be used for refereneee, and a copy fumiabed to the 
mailer carpenter for bli use, the original tradngi being 
kept on file. 

Another good record which I ihould recommend, whore 
authority can be obtained to Incur the ezpenee, la a let 
of rough drawinge exactly almllar to the right of way at- 
Uaea, ezeopt that the leale would be flOO ft. to the inch, 
drawn on the ordinary letter-llzed paper, the width of 
right of way being to an exaggerated acale of cleameai, 
but the actual width being marked In figures. Theae 
drasrlnga would be used for a fence record, and they abouM 
ahow the preaent adjacent land ownera* name, the kind 
of right of way fence In uae, when built, rebuilt or re¬ 
paired, the character of the adjacent property, that la. 
whether wooded, planted In grain, paature land, etc., and 
any information aa to the particular need of a good fence 
at that point to protect raluable atock. I hare nerer kept 
eueh a record aa thii, but betleTe It would pay, aa all 
fence repairs could then be arranged to the rery beat ad¬ 
vantage without delay, even at auch times aa you may be 
crowded with other work. To be of the greatest ralue, 
such a record should be kept strictly up to date; but It 
would atm be of great value If corrected but once a year. 

We now come to the profile, and this can be made one of 
the most useful records In the office. As there baa been 
no thoroughly reliable profile In my office, I am now en¬ 
deavoring to complete one as fast as circumstances will 
permit. In obtaining the data for this profile, the re- 
measurement of the road was made along the east rail 
throughout, as the correct centers were not accurately es¬ 
tablished to work from, and the expense of rerunning the 
center line was not warranted or advleable at the time. 
This, of course. Is not absolutely correct, but Is accurate 
enough for all practical purposes. The greatest difference 
on any one curve on this division between a measurement 
along the center line and one along the rail Is about 4% 
ft., and tbe greatest aggregate difference at any point Is 
about (1.2 ft., the aggregate difference from Terre Haute. 
Tnd., to fit. Joseph. Mich., a distance of 222 4 miles, being 
about 5 2 ft. To show the actual difference between the 
renter line and rail measurements for various curves, the 

for each 100 ft. station; 

,—Curve—, Difference ,—Curve—, Difference 
Degs. Mins. per 100 ft. Deprs. Mins. per 100 ft. 

1 .0 042 ft 4 30 _OlWft. 
1 30 .0 0«3 “ 5 ... .0.210 “ 
o .0.0R4 " ' 5 30 _0 230 “ 
2 30 .0 105 “ « _0251 “ 
.3 .0 .12« “ 3 _0 335 •• 
3 30 .0.147 “ 12 _0 .502 “ 
4 .0 1«« “ 10 .O.OOR “ 
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be clearly shown. This plan abonld show and give ths 
stations of all side tracks, stations, road crossings, 
bridges. Important buildings, water stations, etc., so' that 
at a glance all the conditions at any point can be taken In, 
and there will be far leas danger of overlooking anything 
in planning work, investigating wrecks or accidents, etc. 
A profile of this sort, of course, requires platting a good 
deal of temporary information and more or leas constant 
changes, but the benefits derived from it will much more 
than repay the company for the cost of maintaining such 
a record accurately. 

For the use of the train despatcher, primarily, and In¬ 
cidentally for various other purposes, a detour map, and 
a condensed profile showing the location of water and 
coaling stations, passing tracks, car capacities of other 
station tracks, and the rating of engines over the various 
grades, make very convenient records. The detour map 
should not only ahow the direction of all connecting “Y” 
tracks within its scope, but also show all distances be¬ 
tween all connecting lines, the location of all water tanks, 
tbe ruling grades between each connection, and the weight 
of engines safe to run over each stretch of track. Tbe con¬ 
densed profile might also be arranged to show the ar¬ 
rangements of tracks at each station, the location, size 
and style of all bridges, and the alinement. 

It may be well here to call attention to the value of 
using always some standard colors for drawings and pro¬ 
files to designate tbe various tracks, etc. The standard 
colors in use here are as follows: 
Existing tracks .A full yellow line. 
Proposed tracks.A full red line. 
Tracks taken up, or proposed to be taken up. 
.A dott^ yellow line or a notation to that effect. 

Bxieting right of way lines. 
.A fine black line with a yellow wash. 

Proposed right of way lines . 
.A fine black line with a red wash. 

Ground covered by lease. 
.A fine black line with a green wash. 

Foreign railway tracks.. .Other colors than yellow or red. 
All other lines.Black. 

If the aim Is to make a first-class road, or even to main¬ 
tain a fair road with the least possible expense, the work 
should certainly be started with a rorrect and complete 
profile. On any road where ballast la being, or to be. put 
In. or where the grades are to be cut down, temporary 
bridges replaced by permanent structures, etc., this pro¬ 
file Is esaentlal for properly laying out the work so that 
If may all be In line with the ultimate plan, and that no 
work shall be wasted by short-sishted chanses which can 
onlv be remedied later by considerable and unnecessary 
expenditures As soon as ths profile Is completed a per¬ 
manent grade shosild be adopted, and a detailed estimate 
made of the cost of all necessary or advisable Improve¬ 
ments Permanent work should be located to the proper 
permanent grade, or suitable provision made for reach¬ 
ing this grade In the future, and many other matters 
should be carefully looked Into which can only properly 
be done by the aid of a complete profile. 

.4ftsr this work Is completed, the order In which the 
Improvements should be made can he Intelligently dete*- 
•xlned end a certain amount done each year In such a 
manner as to obtain the final results with the least amount 
of iinnei'csssrv work. For this purpose a profile should 
contain all the Information possible, of both a temporary 
and permanent nature. The usual profile acale. which 1 
believe to be generally the most convenient. Is 4<k> ft. to 
the Inch horizontally and 20 ft. to the Inch vertically. .A 
fine black line should be used to represent the top of rail, 
with a light yellow wash below and adjoining It. For the 
natural surface of the ground. T have always used the 
original surface of the ground over the center (4 the track, 
as near as obtainable, showing It by a fine black line with 
a light brown wash. However, some prefer to show two 
ground lines, one on each side of the track, the one being 
represented by a full and the other by a dotted black line 
The high water mark at water courses should be Indicated 
by a blue line with a rather heavy blue wash, and the 
ordinary water mark by a blue line with a light blue wash 
All elevations should by all means be based on sea level 
datum, as established by the government. 

Below the profile proper should appear a complete map 
of the road in plan, except that the curves should be desig¬ 
nated by continuous straight lines of a different color 
from the tangents. Instead of by an offset line or curved 
line, as Is often done, so that tbe tight of way lines can 

Fig. 1.—The Schlicht Pro¬ 
cess Applied to a 

House Stove. 

By tbe use of standard colors anyone understanding 
them can take in the whole situation at a glance. In 
adopting standstrd colors, they should be selected with a 
view to using the same standard on blue prints. 

While the system of records outlined In this paper is a 
good one. It cannot be advantageously adopted under all 
circumstances and on all dtvlslona. On an old road, there 
may be a large amount of accurate and valuable informa¬ 
tion on hand which la incomplete, but which can be made 
use of to better advantage by adopting some partially or 
entirely different standards. On a new road, or where It is 
found necessary to entirely revise tbe old records, I do 
not believe a better system can be adopted than the one 
outlined; nor do I believe that any road, under any cir¬ 
cumstances, should be without a profile made In accordance 
with tbe plan suggested. 

THE SenUenT PROCESS OF COMBUSTION. 

We always open our monthly copy of the "Jour¬ 
nal of the Franklin Institute" with feelings of re¬ 
spect, when we see on Its cover that It has 
reached "Vol. CXIiVI.” and Its 73d year, and that 
It Is edited by a Publication Committee contain¬ 
ing such men as Prof. Arthur Beardsley. C. E.; 
Prof. Coleman Sellers, E. D., with the assistance 
of Dr. Wm. H. Wahl. Secretary of the Institute. 
When leisure permits the further reflection that 
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this ancient society wa« founded by the great 
Franklin, and that It has been of Incalculable ser¬ 
vice In educating thousands of Philadelphia a clt- 

Isens, and In clrculaUns scientific Information 
throughout the world, we look upon its m mthly 
Journal with feelings akin to veneration, ano pen 
It with the expectaUon of finding something of 
value within. Such being our feelings lotvaoj the 
“Journal" our pain Is the greater to learn liiat it 
has fallen from its hlgh^sltlon as an edu.-ator 
of the scientific world, that its publication t oni- 
mlttee has gone to sleep (In Philadelphia), and 
that It has published a paper. In the November ea issue, on "A New Process of »-om- 

bustlon, by Paul J. Schlicht, mem¬ 
ber of the Institute, which contains 
some of the worst fallacies and the 
most glaring misstatements ever 
seen in a technical Journal, r.n the 
subject. It appears that the paper 
was read at a stated meeting of the 
Institute, held on Sept. 21, at which 
92 members and visitors were pres¬ 
ent, and that it was discu.ssed by 
Messrs. Outerbrldge, Scott, Le Van 

Fig 2—The author. The discussion, 
Schlicht De- might prove to be the anti- 

vice on a paper, is not published. 
Chimney. record of the meeting states 

that “the paper is reserved for pub¬ 
lication, and the subject was referred for in¬ 
vestigation and report to the Committee on Sci¬ 
ence and the Arts.” 

The poison thus circulated by the “Journal" Is 
doing Its work, and items concerning the wonder¬ 
ful “Schlicht Process" are appearing In the news¬ 
papers throughout the country. The “Iron Age." 
of Dec. 1, lends Its aid to the advertisement of 
the “process” by publishing Mr. Schllcht’s paper 
almost In full, and even added to It by having a 
representative visit the plant of the Barber As¬ 
phalt Paving Co., In Ix>ng Island City, who re¬ 
ported that the superintendent Informed him that 
the introduction of Mr. Schllcht’s device had 
caused a saving of 10 cf 12% In fuel. The "Iron 
Age" remarks that Mr. Schllcht’s paper presents 
no explanation of the principles underlying his 
Invention, says that “the combustion products 
and the air travel the same passages in opposite 
directions” and then leaves the subject “to the 
consideration of Its readers." The "St. Paul 
Pioneer Press,” of Dec. 14, quotes from the "Iron 
Age” artiole. suppressing any part that might In¬ 
dicate doubt, and gives It editorial comment, ap¬ 
proving It In such words as: “This appears to he 
the simplest and by far the cheapest device In¬ 
vented for the accomplishment of these objects" 
(preventing smoke and saving fuel). 

The description of the process Is very simple. 
Here It Is In the words of Mr. Schllcht’s paper: 

The Inyention is based upon the fact, which I have dis- 
corered, that If a current of air Is properly Introduced 
Into a chimney or flue through which hot products of 
combustion are escaping, the air current will flow in a 
direction contrary thereto, and. becoming heated In 
Its contact therewith, will reach the sphere of combustion 
In a condition highly favorable to the union of its oxv- 
gen with all the combustihle elements of the fuel. 

In stoves, house furnaces and other slow combustion ap- 

Fig. 3.—The Schlicht Device Applied to a Steam 
Boiler. 

paratus. all of the air for combustion Is supplied on t^ 
top of the bed of fuel. In Industrial furnaces the desirm 
rate of combustion determines the quantity of air to ^ 
admitted below the hed of biel In addition to air supply 
on top. 

In some Instances the best results are obtained by clos¬ 
ing, or nearly closing the ash pit door. In other In¬ 
stances, when a high rate of combustion Is necessary, the 
resistance offered by the bed of fuel and the air pressure 
downward through the chimney or flue so reduces the air 
nressure ordinarily exerted through the open ash nit doors 
that no appreciably large air supply is furnished upward 
through the bed of fuel, but It is given a double air supply 
most favorable to high efficiencies. 

Several cuts are given In the paper as published 
In the “Journal,” some of whleh we reproduce. 

Fig. 1 shows the application of a device to a 

J 
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ve Air is admitted as shown by the arrows In 
*'*^aTin>ilar space between the Inner surface of the 
*hi«nn^-y and the outer surface of the extension 

The ash pit door of the stove is closed, 

■ ' d^thc cold air falls down the surface of the 
chimney, becoming heated by the products of 
* embus t ion which are escaping In the center, and 
enter the fire from its upper side. Fig. 2 shows 
,he .le^ Ice applied to the top of a brick chimney. 
KlK :> shows its application to a horizontal tub¬ 
ular boiler. In this case the air is not admitted 
i„ the . himney Itself but in the flue, which covers 
the boiler. Just where it enters the chimney. The 
(ourse of the air is shown by the arrows leading 
from the entrance along the top of the boiler, re- 
tiirnire through the lower courses of tubes to the 
bark chamber, then downwards and forwards, 
over the bridge wall into the Are. The accommo¬ 
dating way which this air has of going In Just the 
direction it is desired. Just contrary to what 
would l>e expected from its ordinary dispo¬ 
sition, is especially worthy of notice. Ordi¬ 
narily. the products of combustion turning from 
the top of the boiler to go Into the flue would 
give rise to Induced currents In any air that 
might enter at that point. But this particular air 
slips quietly beneath the gaseous products and 
goes forward over the boiler while the gases travel 
in the reverse direction. Then the air has to turn 
downwards at a right angle to get to tha level of 
the lower rows of tubes, and before it gets to 
them it has to pass through or around the col¬ 
umn of hot gases which is rising from the upper 
tubes into the flue. The air, after passing through 
the tubes, has again to pass across or around the 
rising column of hot gas, but this It does In the 
most obliging manner. It then flows onward along 
the floor behind the bridge wall, passes through 
the contracted passage over the bridge wall not¬ 
withstanding the fact that this passage is filled 
with hot gases moving with high velocity In the 
opposite direction and gently Insinuates itself into 
the fire. How far along the Are towards the Are 
door it travels, the arrow leaves to our imagina¬ 

tion. 
Years ago, when a “tall” story was told It used 

to be said: “Tell that to the marines, the sailors 
won't believe it.” When an engineering whop- 
))er is told shall we have to say: Qive that to the 
"Journal of the Franklin Institute,” no other 
technical paper will swallow It? 

A NEW SAND WASHING MACHINE. 

By W. H. Roper.* 

In concrete work in and about Pittsburg, Pa., 
engineers have seen the advantage of washing 
the river or bank sand used. In the construction 
of U. S. lock No. 3 (all the masonry of which is 
concrete), at Springdale, Pa., on the Allegheny 
River, the contractors found It necessary to devise 
some other method for cleaning the sand dredged 

A New Sand Washing Machine. 

from the riveu-bed than the usual one of washing 
through a revolving screen. 

The sand when dredged contains a large per¬ 
centage of sediment and some coal. In all meth¬ 
ods of w ashing through a wire screen, the percent¬ 
age of coal is reduced very little. If any, as only 
the coarser coal with the desirable coarser sand 
is screened out, while the finer coal with some 
‘^‘ttient always remains. 

*1’- S Kngineer's OtBce, Pittsburg. Pa. 

The accompanying sketch shows the system of 
sand washing which was Anally adopted at 
Springdale. The essential feature of the method 
consists in forcing the water up through the sand 
to overflow at the top. The overflow carries away 
the sediment and a much larger percentage of the 
coal and other light material than can be removed 
by any other method. The tank now used, which 
has two sloping floors, spaced about 6 Ins. apart, 
is 0 ft. in diameter by 7 ft. deep, and so has a ca¬ 
pacity of about ,300 bushels. A 7%x5x6-ln. 
pump, with a 3-in. discharge pipe, forces the 
water into the tank between the floors and up 
through 1-in. holes in the upper floor. A 7 HP. 
steam engine turns three agitating paddles fas¬ 
tened to a vertical shaft. 

The sand is washed practically free from sedi¬ 
ment In from one to two hours. 'When finished, 
the water standing on the top is drawn off ani 
the sand is emptied through a door at the side of 
the tank. The washing costa about one-third of 
a cent per bushel. 

The only Improvement over the machine used 
which I could suggest would be to change the flat 
bottom to a hopper bottom to facilitate emptying. 
It is also evident that a larger pump could be used 
to advantage. Increasing the rate of overflow. 
The machine is the invention of Capt. W. R. 
Graham, a member of the contracting firm, and 
a patent has been applied for. 

THE PER CAPITA WATER CONSUMPTION OF THIRTY 

SIX ENGLISH MUNICIPALITIES. 

The accompanying figures relating to the water 
consumption In Fngllsh municipalities of upwards 
of 40,000 population, are respectfully commended 
to the consideration of Philadelphia, Allegheny 
and numerous other American cities whose per 
capita consumption and waste approximate 200 
gallons, instead of 20 to 01. They have been kind¬ 
ly furnished to us by Mr. Allen Hazen, Assoc. M. 
Am. Soc. C. E., who complied them from a recent 
report to the Liondon County Council on municipal 
ownership of water-works in England: 

Water Supply Per Capita of .IT. English Provincial Cities. 
(London County Council Report.) 

Popula- Average dally supply. 
City. tlon 

Year, supplied. 
Barrow . ISOT AI.SOO 
Birkenhead . 1S07 102,078 
Birmingham . 180« 080,140 
Bolton . 1807 2.Vi.000 
Brighton . 1807 105,000 
Bradford . 1807 4.30,200 
Burnley . 1807 104.4.50 
Bury . 1807 1.57,500 
Cardiff. 1807 170,000 
Coventry . 1807 00,100 
Croydon . 1807 00,.300 
nerby . 1807 111.470 
Gloucester. 1807 43.000 
Halifax . 1807 217,000 
Huddersfield . 1807 140,9.30 
Hull . 1890 224.004 
Ipswich . 1807 00,0(10 
I..€ed8 . 1800 420.000 
Taileester . 1800 220,005 
Lincoln . 1807 51,901 
Liverpool. 1800 790.000 
Manchester . 1807 840,003 
Middlesborough _ 1800 187.331 
Newport. 1807 72,302 
Northampton . 1807 70,000 
Nottingham . 1807 272.781 
Oxford . 1807 53,000 
Plymouth . 1807 08.575 
Reading . 1807 71.5.58 
St. Helens. 1807 85.000 
Salford . 1897 117.081 
Sheffield . 1807 415.000 
Southampton . 1807 70.430 
Swansea. 1807 100.000 
Wigan . 18!t7 60.000 
IVorcester . 1807 45.000 

—U.S. gallons,— 
Total. Per capita 

2,778.444 
3.200,958 

19.048,767 
6.600,000 
7,043,8.36 

1.3.. 309.200 
2.7.50,220 
4.647.. 5.30 
4,896,000 
1.7.30,400 
3.408,000 
3,027.234 

024,000 
5.184.6.58 
4.. 310.6.32 

10,898,6.50 
1.269,156 

17,994,046 
4,752,108 
1,46.5,697 

26,672,876 
34.110,613 
11.. 388.080 
1,950.000 
1.620.000 
6.506.566 
1.. 589..570 
5,820.000 
3,008.012 
4.200,000 
.3.042.040 
8.0.38.004 
.3,4.51..307 
3.480.000 
1.224.000 
1,0.32,652 

4^ 
.31 
28 
26 
4.3 
.31 
26 
20 
20 
28 
3.5 
27 
21 
24 
.30 
49 
21 
43 
22 
28 
.34 
40 
61 
27 
23 
24 
.30 
.59 
42 
40 
26 
21 
45 
.35 
20 
43 

Totals and average 7,14.5,660 2.38.174,1.54 .33 

NEWS FROM THE ANDREE ARCTIC EXPEDITION 

is reported In a press dispatch from Krasnoyarsk. Sibe¬ 

ria, under date of Feb. 10. Natives In the Timour Penin¬ 

sula are said to have discovered on Jan. 7 a cabin con¬ 

structed of cloth and cordage and the dead bodies of three 

men. The region Is approximately In the direction In 

which Andree’s balloon was drifting when last heard 

from. 

THE AMERICAN CAR « FOUNDRY CO. Is the name of 

a new company incorporated under the laws of New Jersey 

on Feb. 7, to engage In the manufacture of freight and 
passenger cars. The capital stock Is $60,000,(1(M>, made 

up of $.30,000.(1110 of 7% non-cumulatlve preferred stock, 

and $30,000,000 common stock, of which $2,400,000 of each 

kind will be retained in the treasury to acquire other 

property or for improvements. The following companies 

are included in the new corporation: The Michigan-Penin¬ 

sular Car Co., Uetrolt; the Jaclaon A Woodin Mfg. Co., 

Berwick, Pa.: the Missouri Car A Foundry (Jo., St. Louis; 

the Ohio Falls Car Mfg. Co.,Jeffersonville. Ind.; the Union 

Car Co., Buffalo; the St Charles Car Co., St. Charles, 

Mo.; the Wells A French Co., Chicago, and the Terre 

Haute Car A Mfg. Co., Terre Haute, Ind. 

FIRE TESTS OF FIREPROOFING In England are to be 

conducted on an elaborate scale by the British Fire Pre¬ 

vention Committee, which was organtied In 1897, shortly 

after the great Crlpplcgate fire in London, to promote bet¬ 

ter methods of fireproof (x>nstruction, and of fire protec¬ 
tion generally. A testing station has been built consist¬ 

ing at present of three houses or furnaces for making fire 

and water tests of fireproof doors and ceilings. Other 

houses will be built for testing column fireproofing, etc. 

As described in the London “Engineer," the existing plant 

In constructed as follows: 
The huts are braced round about 2 ft. 6 Ins. from the 

top, I. e., at the level at which the floor or celling under 
test will be fixed, with ti-in. x 3-ln. iron, and they are in 
addition supported by brick buttresses, two at each corner. 
The roofs have temporary coverings of galvanised iron. 
Eventually appliances will be used for dropping weights 
on floors under test, and in other ways, to Imitate as far 
as possible the state of affairs which will actually exist at 
a real fire. At present, however, the tests are purely 
fire and water tests. In order that the temperature of the 
fire might be regulated to any required degree. It was de¬ 
cided to use gas, and this Is prepared on the site In a gen¬ 
erator 10 ft. high and 7 ft. 6 Ins. In diameter. This is of 
the ordinary form, having a conical grate, and being fed 
by means of a sealing hopper from the top. It stands In 
a concrete tank full of water. Adjacent to this is a small 
vertical boiler—as a fact, an old fire engine boiler—and 
steam at 45 lbs. is led from this and is blown by means 
of a nozzle to the underside of the fire. The gas produced 
Is led through an explosion box into an 18-In. internal 
diameter main, which is covered with 2 Ins. of fireclay and 
cement. Two 12-in. branches are taken off for each hut.the 
pipes entering the building through two arches, and there 
is a valve In each branch. The huts are provided with 
a brick and gravel floor, up from which project two rows 
of five pipes, 4-In. internal diameter, to which the gas 
main is connected. Over these pipes Is built un loosely a 
honeycomb of fire-bricks to the height of some 2 ft. 6 Ins., 
with the object of spreading the flames. There la one 
doorway In each hut, which, while a test is going on, can 
be covered with a fireproof door provided with an inspec¬ 
tion hole. The air enters under the floor of the hut, and 
the amount can bo regulated by openings just beneath the 
floor or ceiling under test. The method Is somewhat 
primitive, but apparently successful. Fire bricks, loosely 
inserted, nearly fill the orifices at the commencement of 
the test, and as more air Is required they are simply 
honked out one by one. An Ingenious means Is pro¬ 
vided whereby the temperature Inside the huts can be not 
only taken at any moment, but continuously recorded 
nhotogranhically. The method used Is by thermo-junc¬ 
tions and reflecting galvanometers, the type being exactly 
that used by Sir 'William Roberts Austen at the Mint. 
The thermo-junction consists of a pole of pure platinum 
and a pole consisting of platinum containing 10% of 
iridium. 

The preliminary test of the plant was made on Jan. .31. 

1800. The offices of the British Fire Preveniion Gommlt- 

tee are at 1 Waterloo Place, Pall Mall, London, and Mr. 

Edwin O. Sachs Is Ghairman of the Executive Committee. 

BCXJK REVIEWS. 

ROOF FRAMING MADE EAST.-Bv Owen B Maginnis. 
Instructor of Drawing in the New York Trade School 
Published by the author. Cloth, 6x9 Ins.; pn. 52- 
illustrated. 

This book Is a reprint of a series of articles published 

in “The Carpenter.” and It gives a simple, practical 

method for laying out and framing timber roofs of various 

forms. Chapters are given on hip and valley roofs and 

roofs of irregular plan: square, pentagonal and hexagonal 

pyramidal roofs; conical roofs, circular and elliptical 

domes, etc., etc. The text Is concisely written and the 

illustrations are profuse and clearly drawn. 

KILBURN’S STANDARD HANDBOOK FOR RAILROAD 
MEN.—By A. Klibnm. Chicago: l4ilrd A Lee. 
I.rf>ather, with flap: 4x6 Ins.; pp. 141. 

The scope and purpose of this little handbook Is ex¬ 

plained In the preface as follows; 

nils volume Is Intended to help the engine men and 
train men to become thoroughly Intimate with the details 
of the road service. It gives a perfect and clear descrip¬ 
tion of all the different parts of the engine, of the modem 
automatic air brakes and their attachments, all illus¬ 
trated by a complete set of sectional cuts with numbered 
descriptions. ITie purpose of each part, the manner of 
Its application and of Its working, as also the means of 
remedying faults and repairing damage, are all set forth 
In plain language. T3ie author Is a railway man speaking 
to raliway men. 

The book is gotten up in a satisfactory manner and 

would seem to be quite usefui in Its particular field. 

QUANTITY SURVBTTNO.-Bv J. Lenning. London: E. 
A F. N. Spon. Cloth; 6x9 Ins.; pp. 547; $.5. 

The taking off or measurement of quantities for esti¬ 

mates In building construction, or quantity surveying, as 

It Is commonly called, is something about which we have 

very little system In this country. In England, on the 

contrary, this work has found expression fn conventional 

systems and Board of Trade Rules, and it Is the purpose 

of this book to furnish a guide on all the various bearings 

of these systems and rules. As such a text book and 

guide it bears every evidence of being comprehensive and 

thorough, and although a great deal of its contents have 

no great usefulness to the American architect and engi¬ 

neer, the book can hardly fall to prove helpful and instruc¬ 

tive to any one interested in the subject of which it treats. 

The book Is well printed and made up and has a good 

index. ' 
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A TREATISE ON ROOFS AND BRIDOE8.—Br Edward 
A. BowMr, Profeaaor of Ifathamatlca and Bnsineor- 
(nf to Rutgera Cellage. Now Tork; D. Van Noatrand 
Co. Cloth; 4% X TK >na.; pp. 196; niaatratod; 92.25. 

Thia la a text book on tha computation of atroaaea in 
alRipIa bridge and roof truaaoa. In hia treatlae the author 
oar a: 

The aim baa been to explain the piinclplea clearly and 
ronriaelr. to derelop the different methoda aimplr and 
reatir, and to preoent the aubject In accordance with the 
methoda uaed In the modem practice of roof and bridge 
conetructlon. In introducing each new truaa. It In flrnt 
rarefullr deaciibed. and the method of loading It ex¬ 
plained. A problem la then gtren for thIa traaa, and 
aolred to determine the atreaaea In all the memhern. Thia 
problem la followed by aerera] other almilar onea, which 
are to be aolTed by the ntudent. 

An examination of the book beam out the general ac¬ 
curacy of tbeae atatements, and for thooe who dealre a 
manual of the acope outlined. Prof. Bowaer'a book will 
proTe, we beHeTe, at leant me natiafactory aa moat text- 
booka on the ataticn of bridge and roof traaaea. 

THE SPEED-DATHB —PART I. OP ADVANCED METAL. 
WORK.—l>Mieona on the Speed-Lathe, Enelne-Lathe 
and Planing Machine for the uae of Technical Schoola, 
Manual Training Schooli and Amateum; In three parte. 
By Alfred O. Oompton and Jamea H. Do Oroodt. New 
York; John Wiley A Sona. FImt Edition; cloth; 6 x 
7H Ina.; pp. 1»4; $1.50. 

Thia book in made up of a brief deaerlptlon of certain 
rharacteiietlc exercleen In wood and braes turning as em¬ 
ployed In the mechanical department of the College of the 
('Ity of New Tork. In It the endearor la made, with In¬ 
different auccewa, to bring out the salient prlnclplea of 
epeed-Valhe work. Aa stated In the title, the book la one 
of a series of three on adranced metal work, and la In¬ 
tended for technical achools. manual training schools and 
amateurs, but we seriously question Its ralue to any tech¬ 
nical school worthy of the name, owing to Its elementary 
character and yery Hmlted treatment of the subject. The 
price at which It Is offered Is exceeslye for a book of so 
small slxe. The Illustrations with few exceptions are poor, 
and In these days of photogmphy and cheap half-tone 
reproduction, there Is small excuse for such poor at¬ 
tempts at pempectlye cuts as are found In this book. 

HANDBOOK OF METALT.TTRnV.—By Dr. Oarl Schnabel. 
Konlvl. Preues Bergrsth. Profea*or of Metslhirry and 
rhemIcsT Techrolorv St tbe Poysl Academy of Mines 
St riatisfhal Translated by Henry I>onls M. A.. A. 
R. S M etc.. Professor of Mining at the Durham 
rollers «r Science. Newcsstle-nnon-Tme. London: 
Macmillan * Co.. Limited. New Tork: The Macmillan 
Co. 2 yols • Ryo.: cloth; pp. STB and 732: B27 Illus¬ 
trations: tIO. 

The translator. In bis preface, says that he thinks he la 
rendering the English metallurgiBt a distinat serrlce In 
submitting to him a translation of the moat recent and 
most exhaustlre work on the subject In any language, 
ttls belief Is fully lustined. No reallr rood treatise on 
general metallucer has simeared In English In oyer 30 
years, and the nresent work fills a void In technical lltera- 
tiire that has long been felt. The object of the work, ac¬ 
cording- to the preface, has been 

to give a complete account of the metallurgist treatment 
of eyery one of the metals ordinarily emnloved together 
with all the recent Imnrorementa In the art. whilst at the 
ti^me time nolntlnr out the se'entific princinles underlying 
■sch nroeess snS lllus'ratinr each by examntes drawn 
from aciKsI nrectice In yarlotis narts of the world. 

We rerret lo find that “eyery one of the metals” treated 
of 'n »ho work does not Include Iron, and It Is not evi¬ 
dent from the prnface whether or not a third yolume. on 
Iron and steel. Is contemnlated by the author. A good 
work on the metallurgy of Iron and wteel of the same 
•Ire and written In the same style as that of the volumes 
before us Is greatly needed. 

The first yolume Is devoted to copper, lead, sliver and 
gold, the space given to each being respectively 275. ISO. 
2011 and 124 pages. TTie second volume treats of sine. 240 
nages; cadmium. 0 nages; mercury. 07 pages; bismuth, 
27 pages; tin. 5B pages; antimony. 41 pages; arsenic, 25 
nages; nickel, Iftl nages: cobalt. 21 pages; platinum. 11 
pares; aluminum. SO pages. TTiere Is a very complete 
geographical Index covering 24 pages and a general Index 
of 44 pages. 

The style of the author Is remarkably clear and conclae, 
and the translation Is so well done that It la difficult to 
find any traces of Its German -origin. TTie printing and 
l11ust—‘'-*'s are excellent. 

PETROLEItM MOTOR-CARS —By Ixtuls Ixvkert New 
Tork: D. Van Nostrand Co. 12mo: cloth; pp. 218; 
02 Illustrations; $1.50. 

This work, a translation from the French. Is Vol. HI of 
the author's "Treatise on Auto-cars on the Road.” the 
other three volumes being. I. Cycles; II, Steam Motor¬ 
cars; IV. Motor-cars worked by electricity, compressed 
sir. carbonic acid. etc. It Is a well-written treatise on 
the present state of the art of building petroleum car¬ 
riages, Including descriptions of the motors, and a dis¬ 
cussion of acetylene gas as a possible rival of petroleum 
for driving motor carriages. Numerous Illustrations of 
motors are given, and their method of operation ex¬ 
plained. Wo quote the following extract, showing the au¬ 
thor’s view of the present status of the petroleum car¬ 
riage: 

It Is no easy task to write on a subject aa yet unde¬ 
fined, and which Is Just In that state of Indecision and un¬ 
certainty that when we have started we find that we 
have acquired Just sufficient experience about direct com¬ 
bustion motors to enable ns to fully recognise thefr de- 

■nil to feel tbs necessity for introducing improTs- 
ments. 

It Is no exaggeration to say that all of tbs motors now 
la use for propelling borseless carriages, tbers la not one 
that gives complete satisfaction, or Is perfectly adapted 
for tbs purpose for which It is Intended. 

We will, however, deacribe them, as also tbs yeblcles 
which they propel; but It Is a work that must soon be 
rewritten, for tbers is no doubt tbat In four or flve years, 
or perhaps earlier, almost all tbe hydro-carburet cars 
now in use will have disappeared, and srill have been re¬ 
placed by others better suited to the object In view, both 
•s regards the motors, tbe motion, and tbe generad de¬ 
sign. 

The present state of auto-locomotion may be compared 
to an interesting game, played by several players, two 
very good ones, vis. Steam and Petroleum, and others less 
formidable, such as Electricity, Compressed Air, etc 
Others are preeslng forward for places round the green 
cloth; Liquid Carbonic Add, and Acetylene, the last- 
comer, but not tbe least likely to break the record. 

More than two pages are given to a description of the 
Pennington motor, which a few years ago made a great 
stir in some newspapers, but which never, so far as we 
know, was publicly exhibited. 77ie author says: 

The Pennington motor, constructed by Mr. Kane, of 
Chicago, has been highly praised In the American papers, 
particularly the “American Machinist.” but we have no 
means of Judging the value of these eulogies until wo see 
a bicycle fitted with this apparatus, and so far this seems 
to be a pleasure In store. 

TTio following conclusions of the author in regard to 
the motor carriage Industry are of Interest: 

Nevertheless. anto-Iocomotlon remains nre-emlnentiv a 
French Industry; the nroof thereof Is to be found In the 
very poor results produced by the Americans. In spite of 
considerable efforts—resnlts so poor that they have not 
ventured to start a single one of their cars In the run to 
Marseilles. 

It la French both bv origin as well as bv the relative 
perfection of the results obtained In our country, where 
It has certainly achieved the highest degree of develop¬ 
ment hitherto reached. 

But how far Is this development, which we describe 
as “relative perfection,” by way of homage to the con¬ 
scientious efforts of our comnatriots. still removed from 
the mechanical perfection, which must be striven for? 

TRAITE TTXEORTOTrE ET PRATTOTTE DE9 MOTETTRS 
A OAE ET A PETROLE ET DES VOITTTRES ATTTO- 
MOBILES. Par Alme Wit*. Ingenlenr des Arts et 
Manufactures, Doctenr des Sciences Professeur a la 
Faculte Libre des Sciences de Lille. Tome TH. Paris; 
E. Bernard et Cle. Ryo; paper; pp. flOO; 214 Illustra¬ 
tions. 

TTie first edition of this work, published In 1888, was a 
small yolume of 28ft pages. It has now expanded to three 
large volumes, the first two of which, of 4<V> pages each, 
appeared a few years ago; the present volume Is devoted 
chlefiy to the progress In the art during the last four 
years, but contains also a historical review and a treatise 
on the thecrv, which makes the book practlcallv com¬ 
plete In Itself, and Independent of the «ar1ler volumes 
To those engineers who read French It msv be com¬ 
mended as a most excellent work, superior In some re¬ 
spects to the standard English treatises, and containing 
more recent Information. The chanter on “Automobiles ” 
which occupies over one-fifth of the book. Is unique. It 
contains a history of motor vehicles to date, and full 
descriptions of leading types. 

The first chapter, of 20 pages. Is a V'rv concise review 
of the history of gas engines: then follows a chanter of 
two pages only, giving a classification and nomenclature. 
Chapter HI.. 88 pages. Is a “study of combustibles.” 
Including Illuminating, producer or “poor” gas, gas pro¬ 
ducers or “gaxogenes.” water gas. blsst-fumace gas 
acetylene, petroleum, and the alcohols. Chapter TV., SO 
pages, treats of the general theory of gas motors, and 
Alscusses briefly the thermodynamics .if the gas engine. 
Chapter V.. 2ft pages, discusses the experimental theory, 
giving conclusions In regard to ecommv derived from 
actual trials. Chapter VI.. 5ft pages, gives a very full 
account of numerous trials of gas and oil motors. Chapter 
VTI., 101 pages, contains Illustrated descriptions of the 
principal gas motors, and Chapter VIII., 40 pages, simi¬ 
larly describes the petroleum motors. Chapter IX., 55 
pages, describes the elements of construction of motors. 
Chapter X., 01 pages, treats of the various applications 
of motors. Among these are the use of motors In fac¬ 
tories. etc., receiving gas from a central station (which 
the author claims to be the best system of distributing 
energy). In the raising of water, in electrical sUtlons, In 
locomotives, hoisting engines and cranes, fire engines and 
pumps. In navigation and tramways. Chapter XI.. Ill 
pages. Is devoted to automobile carriag«T flee voltures 
automobiles), and Is divided Into automobiles, past, pres¬ 
ent and future; motors and carburetters; mechanism of 
transmission; and calculation of power. An appendix of 
six pages treats of recent progress in the utilisation of 
blast furnace gas In gas engines. 

The author Is an enthusiast on the subject of motor 
vehicles, and in his discussion sometimes becomes really 
eloquent. We translate the following extract, which 
shows that “automobllism” Is corrupting the French 
language as it is the English: 

Automobllism Is an art. it Is a science. It is a trade. It Is 
a passion (It becomes sometimes a mania) which has Its 
enthusiastic apostles. It has Its organs of publicity and 
Its press. It has Its club, the Automobile Club, founded In 
1885. which counU already 1.400 members: it has its 
vocabulary and its words of Its own. of chaffeurs. chaf- 

of motocycl^. of Toltur^tt^. of Totturolloo. of 
petpolettes. of accumoblles. of pllomoblles. of electro- 
bates, even automobiledon, synonym of automedon. The 
Academy Is urged to open Its dictionary to all these 
neologisms; It has lU capitalists, and each day secs a new 
aoclety bom for Its exploitatton. 
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We are glad to saa that tha author has 
publicity to tha lataat American word In 
“auto-truck.” 

yet ciTen 
automobiiiim. 
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F. Hyatt; U. 8. Consul. SanUago de (^U and 
Hyatt, 0- 8. Vlc^Contul, Santiago de* Cuhs v 

^Wishing c5: CToth, 7V.5 
pp. »11: 16 full-page illustrations. Cloth. $1 sn- 
paper, 60 cents; by mail postpaid. ' 

In this work the authors treat as fully as personal obacr- 

vation, coupled with the somewhat meagre Spanish data 

win permit, of the history, geography and population of 

the Island of Cuba, its cities and towns. transportaUon 

facIllUes. agrIcuHural. forest and mineral resourcer. cli¬ 

mate, methods of trade. Industrial sUtlstIcs. etc. Thrr* Is 
very considerable detail aa to Cuban customs and Institu¬ 

tions. and the American who would succeed In Cnha is 

advised to study and duly respect these peculiarities of the 

people. A large part of the book Is devoted to the tobacco, 

coffee, cocoa, banana and other plantations of the Island 

and an Intelligent Idea Is given of the methods and cost 
of cultivation and the probable crop value. 

As the Messrs. Hyatt have their official headquarters at 
Santiago de Cuba, the center of the Iron producing region 
of Cuba, the mineral products of the Island naturally re- 
celve full consideration. It was not until about IRSil that 
Iron and steel makers awoke to the possibilities of Cuba, 
and tbat any attempt was made to develop the rich mineral 
wealth of the Island. The authors claim that for its jlie 
Cuba is almost unequalled In Its mineral wealth Iron, 
copper and manganese mines, of wonderful extent and 
purity, abound; and considerable deposits of asphalt, 
oulcksllver. sine, antimony and arsenic, with some gold 
and sliver, are already known. There are salt mines on 
the north and south coasts, and Jaspar, beautiful marble* 
and royal serpentine are found. The Iron mines He along 
the southeastern coast. In the Sierra Maestra MonnUIn 
range, and 40 groups of mines bad been opened and ^V» 
mineral claims were filed before the late revoluUon com 
menced. Since 1880 a Pennsylvania syndicate, at the 
Juragna mines, has built 17 miles of railway and has ex¬ 
pended over $0,000,000 In developing the mines and open¬ 
ing communication with the harbor of Santiago de Cuba 
In 1801. 330.000 tons of ore were shipped to the TTnIted 
spates by this company. The Slgrla Iron Co., organised In 
1800. has also built eight miles of railway, and shipped 
12.000 tons of ore In 1804. The Spanish-American Iron 
Co. Is developing a third group of mines, between Juragna 
and Slgrla, and records a maximum output of 20000 inns 
per month, with Its shipping point at Daiquiri. This Cuban 
ore yields from 62 to 68% of Iron, of an excellent quality, 
very free from sulphur and phosphorus. It Is easily and 
cheaply mined In side hill or open cuts; and the labor Is 
eh left V performed by Gallegos, or Spaniards from the 
Province of Galicia. 

Within one hundred miles of Santiago de Cuba. In the 
same mountain range of Sierra Maestra. there are numer¬ 
ous deposits of excellent manganese ore. An American . 
company, of which Mr. John F. Anderson Is the president, 
has recently purchased the Sahanllla y Marote Railway, 
and has extended it ten miles to the Ponupo mines. This 
deposit was uncovered and the first shipment made In 
1805. when work was stopped by the Insurgents. Copper 
was mined at Cobre by the natives before Columbus landed 
on the Island; and between 1828 and 1842 the books of the 
American consulate at Santiago show that the annual 
shipment of copper from that port alone was worth from 
t2.ono.<¥)ft to $3,000,000.' The shafts are from BOO to 1 200 
ft. deep: all but 300 ft. being below sea level. But In 18117 
the mines were abandoned owing to a combination of cir¬ 
cumstances not connected with the exhaustion of the ore. 
Mr. Hyatt believes that these mines, and the numerous 
other copper deftosits In the Island, will now be valuable 
again. He also has great faith In the asphalt and bl- 
tlmunous deposits in various parts of Cuba, and descrlbej 
them at considerable length. 

The authors warn those seeking employment In Cuba, 
at the present time, that there are few or no openings for 
those without capital. A knowledge of Spanish Is also In- 
dlspensihle for any situation. While prospective work Is 
abundant, and the cost of living very low, common labor 
is scarce, as a result of the late war and the abolition of 
slavery. The American with large projects on hand must, 
therefore, be prepared to Import workmen from Mexico, 
Central or South America or from the other West Indian 
Islands. There are abundant opportunities for capital 
everywhere, and one of the first things wanted, says Mr. 
Hyatt. Is the building of the railway link between Sant* 
Clara and Santiago, wltb spurs to the principal coast 
towns. He believes that such a line would open up one of 
the most productive regions In the world, and it would 
yield fabulous profits under intelligent management. He 
claims that the absence of this link, more than anything 
else, finally overthrew Spanish sovereignty on the Island, 
as It prevented the transport and concentration of troops 
and supplies. A business directory for^the chief tosns 
of Cuba, for all trades and profession!, conclude* this 

work. 
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