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EXAMINATION FOR SHIP DRAFTSMEN will be held 

Peb. 8 to 10 by the U. S. Civil Service Commission in every 

city in the United States where the commission has a 

hoard of examiners, and where applicants will advise the 

commission by letter or telegram stating where they de¬ 

sire to be examined, in sufficient t'me to enable it to ship 

examination papers. The examinations will be be on the 

subjects mentioned lielow, which will be given the follow¬ 

ing per centages of weight in marking the papers: 

Ship Draftsman Examination— 

1. —Applied mathematics . 1.5% 
2. —Ship calculations . 15% 
3. —Ship drafting .30% 
4. —Practical shipbuilding. 15% 
5. —Technical education and experience.25% 

Total.100% 

The time allowed is (our days, divided as follows: First 
day, subject 1, five hours; aecond day, subject 2. six hours; 
thlid day, subject 3, seven hours; fourth day, subject 4, 
six hours. 

Assistant Ship Draftsman Examination— 

1—Pure and applied mathematics .20% 
2. —Practical shipbuilding .20% 
3. —Ship calculations . 20% 
4 —Ship drafting. 20% 
3.—Technical education and ex|>erlence.20% 

ToUl.100% 

The time allowed is three days, divided as follows: 
First day, subjects 1 and 2. seven hours; second day, sub¬ 
ject 3, seven hours; third day, subject 4, seven hours. 

Competitors will be supplied with all necessan’ writing 

papers, drawing papers and tr.scing linens for the examin¬ 

ation; but they must bring pens, inks and all the Instru- 

nents and other materials likely to be used in the exam¬ 

ination. Competitors may bring standard engineering 

handbooks, logarithmic and other numerical tables; hut 

they may, or may not. be permitted to refer to any or all 

of them, depending upon the nature of the questions. In¬ 

structions in this particular will accompany the list of 

questions, and will be rigidly observed. The age limit (or 

entrance to these examinations Is 20 years or over. Fur¬ 

ther information can be bad by applying to the commis¬ 

sion at Washington, D. C., by letfer or In person. 

♦ 
THE DEEP WATERWAYS COMMISSION, on Jan. 4, 

submitted a pro(p'eB8 report to Congress, outlining the en¬ 

gineering work so far done. The work reported on is 

■ onflned to the control of the level of Lake Erie, the pro¬ 

jected Niagara ship canal, the Oswego-Oneida-Mohawk 

mute, and the St. Lawrence-Champlain route (or a canal. 

The discharge from Lake Erie baa been measured and 

the hydraulic slopes In the Niagara River determined. 

Two routes were surveyed for the Niagara River shin 

cansi One leaves the river at Tonawanda, passing west 

of Lockport and reachea Lake Ontario at Olcott. The 

other leaves the Niagara River at La Salle, five miles 

below Tonawanda. and enters the Niagara River again 

near I.cwi8t6n. The Oswego-Oneida-Mohawk route (or a 

'bip canal, ending at Watervllet. haa been surveyed, and 

N has the St. Lawrence-Champlain route, excepting a tew 

miles near Maasena. On all these lines certain rock 

borings have yet to be completed; but two or three months 

work will finish the investigations in the field. 

THE OEORGIANA BAY CANAL SCHEME was dla- 

cuaaed and approved at a mass meeting held in Ottawa by 

order of the Mayor on Jan. 17. The project calls for a 14- 

(t. waterway from Mojitreal to Lake Huron, to cost from 

$17,000,000 to $20,000,(Nk), as estimated by Mr. Thomaa C. 

Clarke, M. Am. Soc. C. E. The meeting passed a reso¬ 

lution to present to the Government of Canada a request 

(or the necessary guarantee to the Montreal, OtUwa & 

Georgians Bay canal. In order to Insure its Immediate 

commencement and speedy completion. 

A PRELIMINARY SURVEY OP THE PHILIPPINES 
and Guam is to be made by the new survey steamer 

"Pathfinder.” The Coast and Geodetic Survey will tend 

the vessel East by way of Suet. 

STATISTICS OF RAILWAY CONSTRUCTION In the 

United States during the year 1808 have been collected 

by the “Railroad Gazette" and the ’•Railway Age." These 

records show totals of 2,867 and 3,U18 miles, respectively, 

as against 1,865 ana 1,828 miles, (or the year 1807. The 

mileage constructed in each state, as given by these two 

Journals, Is tabulated below, and the earlier records will 

be found in our issues of Jan. 7, 1807, and Jan. 2, 1896: 

,-Miles.-, ,-Miles.-, 
States. "Ga- States. “Ga- 

aette.” "Age.” xette.” “Age.” 
Alabama . ..161.23 i:>4.(X) Nebraska. . . 3.50 0.60 
Alaska. . . 20.00 20.00 New Jersey. . 0.’24 2.00 
Arlxona. . , . 88.30 99.40 New Mexico . 90.10 162.88 
Arkansas . . .140 .10 1.57.51 New York . . 64.46 43.95 
California. . .11.5.rrt4 118..55 No. Carolina . 9’2.6.5 121.60 
Colorado. . 33.10 36.85 North Dak. . 77.50 77..50 
Connecticut 6.75 Ohio. . 55.20 91.00 
Delaware. . 1.50 2.00 Okla. Ter.. .157.00 147.00 
Florida. . . 59.00 ,50.80 Oregon. . . . 59 .55 58.00 
Georgia . .104.a3 117.75 Pennsylvania. . .53.44 106.42 
Idaho. , . . 21.00 21.13 So. Carolina . 16.00 16.00 
Illinois. . . 8.50 12.08 South Dak.. . 11.00 11.00 
Indiana. . . 11.00 32.00 Tennessee . . 8.00 8.00 
Ind. Ter. . . 81.75 68.80 Texas . . . .188.83 182.a3 
Iowa. . . . 42.00 48.65 Utah. . . . . 38.00 30.40 
Kansas. . . 51.00 Vermont. . 2.00 
Kentucky. . 0.40 15.40 Virginia. . . 51.00 60.00 
Louisiana. , .171.17 1.58.35 Washington. . 19.70 14.20 
Maine. . , .123.31 124.10 W. Virginia . .30..50 38.50 
Maryland. 15.30 Wisconsin . . 51.00 48.50 
Massachusetts 10.00 Wyoming . . 6.30 7.00 
Michigan. . .104.00 97.30 
Minnesota . .26.3.30 2.50.01 Total, U.S.2.867.14 3,018 .38 
Mississippi. . 41.50 40.50 Canada. . . .448.25 427.28 
Missouri . . .111.50 119.68 Mexico. . . .412.00 442.62 
Montana . . . 39.50 .39.00 

A general review of the most Important lines comprised 

in the past year’s railway construction was published in 

our issue of Nov. 17, 1808. 

THE LONG ISLAND R. R. TUNNEL under the East 

River between Brooklyn and Manhattan Island, which has 

been discussed for several years. Is revived by three 

special bills introduced Into the New York State Legisla¬ 

ture by Senator Marshall. This tunnel scheme was fully 

described In Engineering News of Jan. 14 and Nov. 11. 

1807. The first of the new bills repeals the city charter 

provision limiting the life of franchises to 25 years, etc., 

in the case of "tunnel railways underneath the surface of 

the streets,” and authorizes the Municipal Assembly to 

grant to such tunnel railways, at its discretion, franchises 

In perpetuity. The second bill provides for the proposed 

tunnel under the East River as already planned, and the 

third bill provides for the depression of the Long Island 

R. R. tracks for several miles along Atlantic Ave., In 

Brooklyn. A notable provision of this last bill is one 

Bt)iting that where a company deprcKses Its tracks it shall 

not lose its right to the surface of the streets, but r>ay 

operate another road thereon with any motive power ex¬ 

cept steam. The bill provides also that the city shall 

share the cost of depressing the tracks with the railway. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 

week occurred on the Erie R. R. at Great Bend, Pa., on 

Jan. 21.' As a result of spreading rails the engine and 

two forward cars of an express train Jumped the traek and 

rolled down a 20-ft. embankment. The fireman was 

killed and two men were Injured. The engine was the 

famous 499 built by the Brotherhood of Locomotive En- 

ginerra (or the World’s Fair. 

AN 18-FT. FLYWHEEL burst Jan. 16 at the Deering 

Harvester Works. Chicago. The wheel was built in 

halves, and in breaking the spokea were stripped off close 

to the hub. One man was killed and considerable damage 

was done to the building in which the engine was located. 

THE CAUSE OF THE COLLAPSE OF THE GAS TANK 

In New York city on Dec. 13 (Eng. News, Dec. 15 and 22. 

1898). is still a mystery, and on Jan. 24 the eoroner’s Jury 

rendered a verdict that it was unable to decide what 

caused the accident, which resulted in the death of 8 

persons and the injury of several others. The Jury, how¬ 

ever, recommended that steps be taken to insure mu¬ 

nicipal supervision of the design and construction of hold¬ 

ers built In the future. 

ASPHALT LINING FOR RESERVOIRS is In use at 

two of the reservoirs of the Denver Union Water Co., of 

Denver, Colo. One is lined with Trinidad asphalt and the 

other with California asphalt. These reservoirs have been 

in use aince 1892, and were not leaky before being lined. 

Mr. C. P. Allen, chief engineer of the company, wrote us 

a short time ago. aUting that he was very particular In 

the construction of the banks, rolling them as they were 

built, afterwards trimming and rolling the slope with a 

special roller built (or that purpose. Both of these reeer- 

voirs were lined with a mixture similar to, street paving 

mixture. The first lining, made with Trinidad asphalt, 

contained about 1.5% asphalt, and the lining made with 

the California asphalt contained about 22%. Both wer<> 

painted with an asphalt cement, which waa auppoaed to be 

a pure mixture thick. Mr. Alien found, upon exam¬ 

ination, that the California asphalt above the water line 

is In very good condition, but that the lining below the 

water line is disintegrating in both reservoirs. From the 

experience be has had with this material for lining reser¬ 

voirs, he believes that reservoirs can be lined with au 

asphalt mixture which will be permanent, and his Judg¬ 

ment la that the mistake at Denver was in not using a 

rich mixture of asphalt paint before applying the heavier 

material; that is, he believea that aa much care should 

be employed In making the lining tight upon the surface 

whore the lining ia applied as upon the surface where the 
water cornea in contact with It. 

A NEW WATER FILTRATION ORDINANCE haa 

been introduced In the Philadelphia Select Council. It 

provides for a contract with the Quaker City Water Co. 
under which filtered water would be supplied to the city 

for 75 years. The plant would be at Lardner'a Point, on 

the Delaware River, and would have a dally capacity of 

;UiO,(KlO.OOO gallons at the start, whleh would be Increased 

to KSt.iMKt.iSNi by the end of six years from the date of 

the contract, and still further if the consumption de¬ 

manded It. The city would guarantee to use 250,600,000 

gallops a day at the start and up to 75% of the capacity 

c( the plant at all times thereafter. The city would pay 

S12..">0 per 1,000,000 for all water furnished up to 300,000.- 

000 gallons a day, with decreasing rates for increasing 

amounts until $8 is reached for dally quantities between 

5<K),000,000 and tiOO.OOO.OtH). In addition, $1 Wi per 1,000,- 

(HX.) gallons would be paid for cleaning the filters and 

the city must put $.*{5,000 a year into a guarantee fund (or 

the maintenance of the company’s works. This money 

would be available for repairs to the plant made by the 

city in case the company (ailed to do so. At the expira¬ 

tion of the 75 years the guarantee fund. If any of It re¬ 

mained, might be paid to the company. In return (or which 

the filter plant would be delivered to the city. Slow sand 

filtration would be used, supplemented by sedimentation 

or auxiliary filtration. A 300,000,000-gallon conduit or 

conduits would lead from the plant to the city, with 

branches to the several pumping stations now owned and 

operated by the city. The company would deliver water 

into basins provided at the stations by the city, and would 

not be required to deliver it under a head. The proposed 

contract is silent regarding a bond (or Ita fulfilment and 

the rate of filtration. Regarding the quality of the water 

to be furnished. It merely says the plant "shall at all 

times be maintained by the water company In such a 

state of cleanliness and efficiency that the water passing 

therefrom into the conduits ahali be pure and wholesome." 

The company is the succeaaor. It appears, of the Schuylkill 

Valley Water Co., regarding which there waa such a scan¬ 

dal last year. It was Incorporated on Dec. .30 with an 

authorized capital of but $15,000, and with W. J. Moore, 

32 South at., Philadelphia, as Treasurer. ’The real head 

or manager of the enterprtae la aald to be Mr. Nelaon O. 

Green, of 3UJ Broadway, New York city, who also managed 

the affairs of the Schuylkill Valley Water Co. 

STREAM ANALYSIS of the Deaplalnes, Illinois and Mta- 

sisalppl Rivera, through which the waters of the Chicago 

Drainage Canal will flow, are to be made by the commit¬ 

tees of the Board of Trustees of the Sanitary District of 

Chicago on federal relations, health and public order. 

The analyalB will be conducted under the direction of 

Health Commissioner Dr. W. R. Reynolds, of Chicago, by 

the chemical department of the universities of Chicago, 

Illinois and Misaouri, and the samples will be taken at 

all of the larger cities along the streams mentioned and 

under all kinds of meteorological conditions. *1316 object 

of the analysis is to secure definite evidence of the quality 

of these streams previous to their receiving the Drainage 

Canal waters In case the claim la afterward made that 

they are being polluted. The analyses will be begun at 

once. 
-♦- 

THE MOSCOW A ARCHANGEL RAILWAY is to be ex¬ 

tended from Archangel to the month of the Kuloi River. 

The Russian engineers, Oldendorff and TokaroB, who were 

given up aa lost in the Polar coasts, have returned and re¬ 

port that the Kuloi River la Ice-free throughout the 

year and aSords navigation to Mexen Bay, in the White 

Sea, about 150 miles northeast of Archangel. In this bay 

navigation Is open for four months In the year. 
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the third factor la the Upper Mississippi, which, 
rising later than the Ohio, serves to prolong the 
hi ch-water, and thus Increase the overflow. 

The committee finds no evidence that the de¬ 
struction of timber near the headwaters of 
streams tributary to the Mississippi tends to cause 
or promote floods. Where forests are removed a 
fr.'-owth cf underbrush springs up which holds the 
rainfall quite as well as the original forest The 
Hve reservoirs at the headwaters of the Upper 
Mississippi, already constructed, modify to some 
evtent the floods in the river bottoms above Lake 
I’epin; but they have no perceptible effect upon 
the river below that point. A reservoir on the 
Missouri River, above Great Falls, would be useful 
for irrigation: but It would have no considerable 
effect upon the floods in the Mississippi nor on the 
navigation of the Missouri River. On the Ohio 
liiver and Its tributaries, where reservoirs would 
probably be most effective in suppressing floods. 

there are no suitable locations where they could 
be constructed at any reasonable expense or with¬ 
out doing far-reaching damage; provided that 
they were large enough to retain the outpour from 
innumerable mountain torrents. There are no 
great basins adequate for reservoir purposes on 
the Mcnongahela, Allegheny, Tennessee or Cum¬ 
berland rivers. The only reservoir site sufflclentl> 
large to afford any practical relief is found in the 
St. Francis basin; but the cost of building and 
maintaining reservoirs In that basin would be 
enormous, and would far exceed the cost of levee¬ 
ing the entire river front of the basin. In short, 
the committee found no prospect whatever of flood 
abatement by reservoir construction. 

Relief by artificial outlets was also found im¬ 
practicable. Below Red River the Atchafalaya 
iRver and Bayou Lafourche have, for years, 
formed two important natural outlets, and a third, 
at Bayou Plaquemine, is now closed pending Its 
r*-opening by a system of locks and dams. But 
these outlets afford no perceptible relief to the 
river above; and the St. Francis, Tasoo, White 
and Tensas basins can get no relief from any prac¬ 
tical outlet system. 

The history of levee construction on the Missis¬ 
sippi River begins in 1717, when a levee, one mile 
long, was built to protect the then village of New 
Orleans. This levee was 4 ft. high and 18 ft. wide 
at the top. But 50 years after this levee was built 
the settlements extended only 30 miles above and 
-*0 miles below the embryo city. It was only after 
I.K)ui8lana was ceded to the United States that 
levee extension was undertaken on an en'arged 
and systematic scale. By 1828 inferior levees had 
been extended almost to the mouth of the Red 

River. They were gradually Increased In height, 
beginning with 4 ft., until the present average 
height above New Orleans Is 12 to 13 ft.; and this 
height was found insufflcient in the flood of 1897, 
when the water rose 1% to 3% ft. higher than in 
any previous flood. This Increased flood level was 
partly charged to the increase and improvement 
of levees and the closing of former flood outlets. 

The levees in the Yazoo basin were only 4 ft. 
high In 1858; between 1874 and 1882 they were 
raised to 7 or 8 ft.; and the flood of 1882 caused 
them to be raised to 13 or 14 ft.; even this latter 
height failed to keep out the water of 1897. Since 
the floods of 1882-3-4, the White River basin, the 
Upper Tensas basin and much of the St. Francis 
basin have been enclosed; and this, taken in con¬ 
nection with the raised levees in the Yazoo basin, 
has greatly raised the flood levels on this reach 
of the main river. The flood of 1897 showed that 
a complete enclosure of all the river basins would 

require an Increase of from 4 to 6 ft. In the height 
of the Yazoo levees. 

The White River basin, between 1888 and 1897, 
was enclosed by a levee averaging 12 ft. in height, 
but this was utterly Inefficient in 1897, and It was 
clear that an Increase of 6 ft. was required In tht 
levees of this basin, or 18 ft. in all. In 1897 the 
Upper and Lower Tensas basins had levees 13 ft. 
high; but these, too, should be about 18 ft. high 
Tiie St. Francis basin has a continuous levee, 
about 9 ft. high and 127 miles long, extending 
from Point Pleasant, Mo., to Chute 28, Arkansas: 
but 100 miles more of levee is required to enclose 
the basin, and all the levees should be at least 2 
ft. higher. 

A due consideration of the testimony taken con¬ 
vinced the committee that the flood of 1897 was 
greatly enlarged and aggravated by the extensive 

1 enclosure of basins and enlarged levee construction 
since 1884; but It Is doubtless true that If no 
levees at all had been in existence a larger area 
would have been submerged, as is plainly shown 
by Major Starling In the paper referred to. 

The construction and repair of levees was first 
undertaken by riparian owners; then by parishes 
and counties; then by the State, or levee districts 
under the States, and finally by the Feideral Gov¬ 
ernment and the States combined. The Govern¬ 
ment first gave material aid in 1850, and in the 
same year Congress authorized a survey and in¬ 
vestigation of the Mississippi River. This latter 
work was carried on for ten years under Captain 
Humphrey and Lieutenant Abbott, and they made 
their final report In 1861. This thorough and ex¬ 
haustive report made it clear that no substantial 

relief from floods could be obtained from outlets or 

reservoirs, and that properly-constructed levees 
could alone be depended upon. The Senate Com¬ 
mittee says that all the testimony and data se¬ 
cured by it tend to confirm these conclusions. The 
great flood of 1874 proved the Inadequacy of the 
State levee building, and Congress appointed a 
commission of five engineers to again investigate 
and report upon the best means of relief. This 
commission reported In 1875, and came to the 
same conclusions as did Humphreys and Abbott 
in 1861. Nothing was done, however, until 1879, 
when Congress created the Mississippi River Com¬ 
mission, with power to make plans and estimates 
for permanently locating and deepening channels, 
protecting the banks, improving navigation, pre¬ 
venting destructive floods, and generally pro¬ 
moting and facilitating commerce, trade and pos¬ 
tal service. Between 1879 and 1882 Congress ap 
proprlated $1,475,000 for expenditure by this com¬ 
mission. for surveys and improving navigation: 
but nothing was spent on levee construction. In 
1882 the gross sum of $4,12:{.0<i0 was appropriated 
and from this amount about $1.3<tfl.(i9R was for 
the first time directly allotted for levees. This 
work consisted of the Improvement of the Yazoo. 
Tensas, White and St. Francis basins. In the re¬ 
spective levee districts, the State and Federal en¬ 
gineers, while acting In harmony, each work on 
distinct portions of the river. 

A table prepared by the late Captain Waterman. 
Secretary of the Mississippi River Commission, 
shows that 164,860,375 cu. yds. of levees have been 
constructed under Federal. State, local and private 
authority, at a total cost of $47,031,503. Of this 
total the Federal government built 08,570,431 cu. 
yds., costing $13,320,708. It is estimated that to 
complete the entire levee system, from the head 
of the St. Francis basin to the Head of the Passes, 
at a grade sufficiently high and strong to afford 
complete protection against the highest probable 
stages of water, would cost from $18,000,000 to 
$20,000,(K)0, and four to five years of time. 

At the mouth of the Mississippi River, prior to 
the Improvement of the South Pass by jetties, nav 
igation was chiefly confined to the Southwest Pass, 
with Pass a Loutre utilized to some extent. In 
1839 the Southwest Pass was 15.2 miles long, with 
13 ft. of water on the crest of the bar, and a chan¬ 
nel about twice as wide as that in the South Pass. 
Up to 1877 something was done towards deep¬ 
ening this channel by dredging, stirring up with 
drags and scrapers, etc., and a depth of 18 ft. was 
secured for a short time on the bar. In 1874 the 
Southwest Pass was IS miles long, with 15 ft. on 
the bar; but In February, 1898, this pass was 18% 
miles long, with only 9 ft. of water on the crest 
of the bar. To aid the Improvement of the South 
Pass, commenced in 1874, Captain Eads placed a 
mattress sill across the head of the Southwest 
Pass, and this, with a little dredging. Is all that 
has been done to this pass since 1875. In 1858 
there was an 18-ft. channel in Pass a Loutre, and, 
being the shorter pass. It was utilized until the 
channel was destroyed in 1875 by "a large mud 
lump.” Since then nothing has been done there, 
except the placing of a mattress sill at the head 
of the pass, and the recent attempt to close a 
large crevasse In the south side. 

In 1838 the South Pass was 11.3 miles long, 700 
ft. wide, and 8 ft. deep on the crest of the bar; 
anfl the length and width were about the same .n 
1875, except that the water was only 7 ft. deep on 
the bar. In l875 a board of engineers recom 
mended the Improvement of the South Pass by Jet¬ 
ties; and in March, 1875, Captain James B. Eads 
and his associates undertook this work. The orig¬ 
inal act provided for a channel 30 ft. deep and 350 
ft. wide; but in 1878 it became evident that such 
a channel could not be secured by the work then 
laid out, and In 1878-79, Congress reduced the 
requirements to a depth of 26 ft. and a channel 
200 to 250 ft wide, and on this basis the work was 
completed in 1879. As a part of this Improvement 
the sills were laid across the heads of Southwest 
Pass and Pass a Loutre, and training dikes were 
built at the Head of the Pass. In 1891 the west 
end of the Pass a Loutre sill was carried away 
and a large crevasse was formed on the west bank, 
about 144 miles below the head of the South Pass. 
This break was not yet closed when the commlttse 
reported, in spite of attempts to do so, and as a 
consequence the inflow of water Into Sooth Pass 

FIG. 4.—MOLD AND CENTERING FOR MELBER CONCRETE ARCH BRIDGE. 
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CONCRETE AND EXPANDED METAL HIQHWAY BRIDGE 

CONSTRUCTION IN ALLEOHENY COUNTY. PA. 

We illuatr&te In the accompanying engravings 
two metboda of employing concrete and expanded 
metal in the construction of country highway 
bridges. The bridges illustrated are both located 
on the Evergreen Road, near Pittsburg, in Alle¬ 
gheny County, Pennsylvania, and were erected 
last summer under the super\'lslon of Mr. P. W. 
Patterson, Engineer of County Roads. One of the 
bridges, shown by Figs. 1 and 2, was designed by 
Mr. Patterson himself, but the other was built 
from designs submitted by Mr. F. Melber, Civil 

over all of 38 ft. The rise of the arch ribs is 4 ft. 
1 in., and the width of the bridge is 20 ft. 

The construction of the arch is partly explained 
by Fig. 5. The metal skeleton employed is of a 
compound nature, and Is explained in a general 
way by the following letter from the designer, Mr. 
F. Melber: 

The expanded metal is nowhere inserted to take up the 
strains from the loads. It greatljr assists the members 
oomposed of mortar during their stage of setting and 
hardening and afterwards, of course, reinforces those 
secondary members by what the steel represents. For in¬ 
stance, in constructing the brackets which hold the en¬ 
closures over the end arches, which have to take up the 
pressure from the filling and the passing loads of this 
bridge, have imbedded at the proper place a rod, which Is 

THE MISSISSIPPI RIVER FLOODS AND METHODS FO 

THEIR CONTROL. 

The Committee on Commerce of the U. S. Penat 
has made a report upon the Mississippi ri 

floods in pursuance of a Senate resolution of t... 
55th Congress. The instructions to this commltt. 
embraced an examination of and report upon ti, 
causes of floods, the effect upon them of the ^j.- 
struction of timber near the headwaters of t:. 
Mississippi and its tributaries, reservoi.s i 
these rivers for flood protection, the levee systen 
and its present condition, the continuance of th 
present Mississippi and Missouri commissions, an 
the legislation necessary to prevent the destru- 
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FIG. 5.—CROSS-SECTION OF CONCRETE BRIDGE WITH CON 
CRETE ARCH RIBS AND FLOoR ARCHES. 

F. Melber, Pittsburg, Pa., Designer. 
FIG. 1.—CROSS-SECTION OF HIGHWAY BRIDGE OF CONCRETE AND 

STEEL I-BEAMS, EVERGREEN ROAD. PITTSBURG. PA. 

tion of property by floods. A subcommittee of 
seven Senators made a personal inspection of th - 
river and some of its tributaries, and took a large 
amount of testimony. They credit much of the In 
formation received to the paper on “The Floods 
of the Mississippi River in 1897,” by Major W'm 
Starling, Chief Engineer of the Lower Yazoo Dis¬ 
trict, published in Engineering News in June, 
1897, and also to another paper on the same sub¬ 
ject prepared by Mr. Park Morrill, of the U. S. 
Agricultural Department. We abstract the report 
of the committee as follows: 

The principal territory submerged or affected 
by the floods of this river, below Cairo, are in¬ 
cluded in the basins of the St. Francis, Wliite 
Yazoo, Tensas and Atchafalaya rivers, an 1 Lake 
Ponohartrain, with an aggregate area of 29,79;i 

to transmit this pressure to the floor girders. Besides this 
rod, however, there is through the center of the entire 
w<b a aheet of expanded metal, having no other function 
than to prevent shrinkage In the plane of the web, to 
protect the cement mortar during setting and hardening, 
and afterwards, of course, to add so much to the strength 
of that web, as is represented by the amount of steel in 
the mesh. There is nothing thicker than 2 Ins. in the 
whole bridge, except the main arch girders. If there have 
been places thicker than specified, it was the cause of 
trouble in ramming, which was the only drawback I found 
in the use of expanded metal for vertical surfaces. I 
would certainly give you a minute description of the main 
point at Issue, which makes this system a typically new 
one from an engineering point of view, but before so 
doing I wish to protect the system by letters patent. I 
have used in this case round bars from the mill, and have 
provided steel for shearing and tension purposes. With 
a given cement I figure mathematically correct, both the 
area and location of my steel for tension and shearing, 
and I let, of course, the cement take care of the com- 
presaion and a small amount of tension and shear too. 
I use a mesh of some kind, however, as stated, to resist 
shrinkage in directions where It is not wanted, and to 
equalise the density, so to speak, of the concrete during 

Engineer, of Pittsburg, Pa., who has applied for 
patents on certain features of the construction. 

The simpler bridge of the two is that shown 
by Figs. 1 and 2. The construction here consists 
simply of concrete and expanded metal archer 
sprung between and embedding I-beam girders 
The outside I-beams Were 18 ins. deep, and the 
Intermediate I-beams 20 Ins. deep, and the con¬ 
crete was composed of 1 part Portland cement, 
2 parts sand and .3 parts Ligonler screenings. The 
span of the bridge is 28 ft., and Its width out to 
out is 23 ft. It has a roadway 21 ft. wide in the 
clear and is designed to carry a 12-ton steam road 
roller. Fig 1 shows clearly the arrangement of 
the expanded metal, hand railing, concrete 
guard rail, etc. The reason for the discrepancy 
between the drawing, which shows the outside 

^'0- 3-—Concrete Arch Ribs with Concrete Floor Arches and Expanded 
Fig. 2.—I-Beam Girders with Concrete and Expanded Metal Floor Arches. Metal Binder 

FIGS. 2 AND 3.—CONCRETE HIGHWAY BRIDGE CONSTRUCTION ON THE EVERGREEN ROAD. NEAR PITTSBURG. ALLEGHENY COUNTY, PA 
F. W. Patterson, Engineer of County Roads.) 

setting and hardening. Owing to a simple mechanical 
operation, I assure the perfect adhesion of the cement to 
the steel. Not knowing of a case where these features 
have been covered, I call this my system. 

Tests made after the bridge was completed 
showed no deflection of the arch due to its own 
weight. For the photographs from which illus¬ 
trations have been prepared we are indebted to 
the New York Expanded Metal Co., of New York 
city. 

sq. miles. The Mississippi River, at Cairo, Is made 
up of the Ohio, Upper Mississippi and the Missouri 
rivers, with a great diversity of annual normal 
rainfall in their basins. The greatest and most de¬ 
structive floods generally come from the Ohio 
River, and these floods are frequently reinforced 
after passing Cairo, by floods from the White and 
St. Francis and other central valley streams. Mr 
Morrill summarises the cause of floods on the Mis- 
slppi, by saying that the Ohio basin, with its 
steep slopes, brings down the heaviest rains in the 
spring, when the normal rise in the Lower Mlssi.e- 
sippi has brought that river almost to the danger- 
line from Cairo to the Gulf. In times of greatest 
flood we also find that a heavy rainfjill over the 
great swamp region is an Important factor; and 

girders embedded in concrete and the engraving 
from the photograph, which shows them bare, is 
not explained In the Information which we have 
received. 

The second bridge shown by Figs. .3, 4 and 5 is 
much more complex In its construction, as will be 
seen from the illustrations. It consists of six 
arched girders of concrete, strengthened by round 
metal rods, with a floor system of concrete arches 
sprung between the ribs. Fig. 3 shows the bridge 
complete, and Fig. 4 is a view of the mold and 
centering ready for the placing of the concrete. 
The molds for the arch ribs, arch ring facing and 
railing are all very clearly shown by this last il¬ 
lustration. As will be seen, the bridge Is built on 
a skew. It has a clear span of 28 ft. and a length 

TESTS OF POWER BRAKES FOR STREET CARS are 

proposed to be made shortly In New York city, under the 

direction of Ifr. C. W. Barnes, the electrical expert of the 

State Railroad Commission. Invitations have been sent 

out to persons interested In power brakes to take part in a 

competitive test 
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Mineral conatltuenU: 
Silica (SI Of) . B-0 0.291 
Alumina (trace of iron) (AltOi). 7.6 1.784 
Mauneeluni (Mg) . 10.1 
Sodium (Na). 4.7 0.274 
Chlorine (Cl) . 5.0 0.^1 
Sulphuric (SO4) . 10.7 
Carbolic acid (CO*) (calculated). 66.4 8.813 
Nitrate, leea than. 1.0 . 

The above mineral conatltuenta are probably combined 
as follows; 

Parts per Oraln per 
1,000,000. U.S. gall. 

Sodium chloride . 
Sodium sulphate . 
('alcium sulphate . 
I'alcium carbonate . 
Magnesium carbonate . 

8.25 0.478 
4.67 0.2.7 
11.10 0.042 
70.75 4.120 
35.30 2.000 

The arrangement of the piping above the boilers 
ailows any battery to be cut out at any time, and 
by means of a double system of main steam piping 
that loops completely around both engine and 
boiler-rooms. Figs. 3, 4 and 7, any engine or boiiei' 
or any length of pipe can be cut out should occa¬ 

sion members. The inclined floor of • the bin. 
which is supported by these columns and trusse.s 
Is made up of 12-in. channel stringers, supporting 
12-in. I-beams. Between these are turned arche.s 
of No. 20 corrugated iron, and the whole Is then 
co/ered with concrete. The unit strains allowed 
In the various members of the coal bln are shown 
in Table II.: 

table II.—Unit Strains Permitted in the Steel for the 
Coal Bin. 

Shapes and eye-bars, in direct tension. 15,OUO lbs. pr sq.ln. 
I-beams ft ch'n’ls, extreme fiber stress,lit,IHHJ 
Shapes, extreme fiber stress.12,UU0 
Pins, extreme fiber stress.22,300 
Pins and rivets, bearing.20,000 
Pins and rivets, shearing.10,tMlU 
Columns, 90 radii and under.12,oo0 

1 
Columns, 57 - over 90 radii.17,100 

For bolt stresses allow % above rivet stresses. 
For field rivets allow % above rivet stresses. 

FIG. 7.—DETAILS OF THE TRUSSES, COLUMNS AND FRAMING OF THE COAL STORAGE BIN. 

sion require, without interfering with the run¬ 
ning of the plant. Chapman valves are used, de¬ 
signed for a pressure of 200 lbs., although the 
initial steam pressure is at present only 140 lbs. 
At the eastern end of the boiler-room connection 
from side to side of the loop is made by an Inter¬ 
mediate pipe. The main steam line is of 12-in. 
pipe, the auxiliary of 10-in. pipe, and the Inter¬ 
mediate steam line of 8-in. pipe. At the two 
points where the intermediate pipe Joins the main 
the auxiliary piping, a steam separator is pro¬ 
vided. All piping is protected by a Keasbey & 
Mattison magnobestos covering 2 ins. thick. 

Behind the boilers space has been left for the 
installation of economizers, should their use be 
decided upon. Behind the boilers also have been 
fitted up a bath-room for the engineer and lava¬ 
tories for the men. 

One of the features of this plant of much in¬ 
terest is the large coal storage bln over the boiler- 
room, Fig. 1. Its construction is so fully shown 
in the various illustrations accompanying this ar¬ 
ticle, Figs. 1, 2 and 6, that it is only necessary to 
call attention to the general plan of its construc¬ 
tion. Further details of the bin are shown in'Figs. 
13 and 14. 

The bin consists of two parallel-shaped tro ighs. 
Fig. 2, Joined to form in section the letter W, 
58^ ft across the top, 27% ft. across the bottom, 
and 15% ft. in greatest depth, outside of the I- 
beams, of which it is constructed. The bin ex¬ 
tends the full length of the boiler-room, about 
lti2 ft, and has a total approximate capacity of 
2,000 tons, an amount sufficient to run the entire 
plant under normal conditions for about 20 days. 
The entire structure is supported upon three rows 
of Z-bar columns. Spanning the space from col¬ 
umn to column in the central row are trusses; 
and at right angles to them to span the space 
from each central column to the side columns are 
other trusses, with 6-in. eye-bars for their ten¬ 

The corrugated Iron arches were cut to fit the 
lower flanges of the I-beams and to bring the 
crowns 2 ins. below the tops of the I-beama All 
corrugated iron was laid with one corrugation 
side lap and at least 4 ins. end lap. The concrete 
covering of these arches was made up of the fol¬ 
lowing proportions: 1 barrel Portland cement; 10 
cu. ft. clean, sharp, river sand; 22 cu. ft. clean 
gravel, medium size. , 

The finishing coat on the inner surface rf the 
coal bins and the passage-way was proportioned 
as follows: 1 barrel Portland cement; 9 cu. ft 
clean, sharp, river sand; 18 cu. ft. granolithic 
(granite). 

The Portland cement was slow-setting “Ger¬ 
mania," or “Dykerhoff.” 

The finishing coat was required to be nut ’es.s 
than 1 in. thick, and sloped down to 2 ins., to rest 
on the I-beams. It was checked on the surface 
by grooving along opposite the center of each I- 
beam for the full length, the transverse grooving 
was about 6 ft. apart. 

Owing to the shape of the bin, the coal in the 
rear portion will be used only for an emergency, 
and on such occasions it will be run down diagonal 
chutes into the conveyor, where it runs through 
the ash tunnel under the boilers. ^The conveyor 
then carries it up and over the bin from which the 
boiler supply is taken. 

The coal is taken directly from the canal barges 
on the (Chesapeake & Ohio Canal by coal-hand¬ 
ling machinery furnished by the Steel Cable En¬ 
gineering Co., Boston, Mass., and operated by 
electric motors in the hoisting tower, and at the 
east end of the boiler room Just above the-bin. 

This coal conveyor is of the endless pan and 
bucket type, running on wheels and track pro¬ 
vided with the necessary guides, trippers, sup¬ 
porting chairs and take-up. It is driven by a 
qiecial, dust-proof, Westinghouse motor of com¬ 
pound shunt-wound type, geared for a conveyor 

speed of r»(i ft. per minute at a capacity of 2r> to 
30 gross tons per hour. Trippers are placed to 
dump the contents of the buckets opposite each 
coal spout. Aiiiitlier tri|tper is arranged to dump 
the contents of the buckets into the ash bin out¬ 
side of the boiler-house. The t“onveyor runs upon 
a track of T-rails of suitable stiffness to s|>an the 
supports above the coal bins. Fig. I, anil Tipon a 
similar track in the ash tunnel below the boilers 
Under each boiler is an ash hopper of l,8tH» cu. ft. 
capacity. These are furnished with gates for con¬ 
trolling the discharge of the ashes, so that there 
will be no spilling when feeding into the conveyor, 
or any overloading of the buckets. There are also 
5 feed hoppers, to feed into the conveyor when 
moving the coal in the storage bins, as already de¬ 
scribed. The coal sp-outs for the b tilers are 12 ins, 
in diameter, and are provided with spreaders. Fig. 
6, to distribute the coal in the stoker hoppers, and 
with gates for controlling and measuring the 
quantiy of coal supplied to each stoker. All the 
above coal spouts are hinged and provided with 
lifting chains so swung them oiit of the way when 
required. The spouts supplying the stoker hop¬ 
pers have a measured capacity of 1,0»M> lbs., and 
gates for controlling the rate of dlsch.-irge. 

There is a steel unloading tower. Fig. 1, at the 
end of the boiler-house, covered and roofed with 
corrugated iron, strongly built and braced to re¬ 
sist shocks when hoisting the loaded coal tubs, 
and also to bear a wind pressure of r»0 miles per 
hour. This unloading tower is equipped with fric¬ 
tion hoist, driven by a special dust-proof. West¬ 
inghouse motor, properly geared to give the neces¬ 
sary speed for handling 25 to 30 gross tons per 
hour. 

Below the hoisting apparatus is a coal crusher 
of 30 gross tons capacity per hour, placed in the 
tunnel over the coal conveyor, and arranged to re¬ 
ceive the coal from the weighing hopper. This is 
operated by the motor that drives the friction 
hoist. 

An ash bin is provided in the unloading tower, 
having a capacity of 1,800 cu, ft., and provided 
with a spout and gate to deliver the ashes Into 
canal boats or carts for removal. 

The engine-room. Figs. 3, 4, 5 and 8. at the east 
end of the building, is 134^ ft. long and 62 ft. 
wide, open to the roof and well lighted by large 
windows on both sides. 

The engines. Fig. 8, of which there are flve, an 
Reynolds horizontal tandem compounds, built by 
the E, P. Allis Co., Milwaukee, Wls., with 1890 
frame, each 20 x 40 x 42 ins., rated at 800 HP., at 
100 revolutions per minute, with steam at 1.30 lbs. 
They are provided with double-ported valves and 
double eccentrics, and the ball governors have a 
safety attachment which automatically shuts the 
steam off from the cylinder in case the governor 
belt should break. Each flywheel is 16 ft. in 
diameter, and weighs 50,000 lbs. The engines can 
be run condensing or free exhaust, for which sep¬ 
arate exhaust pipes are provided. Fig. 3. Each 
engine is an entirely separate unit with primary 
feed water heater, receiver and condenser. The 
receivers are each 30 ins. inside diameter and 12 
ft. 6 ins. long. The condensers are of the Jet type, 
built by the Deane Steam Pump Co., and the (ion 
denser valves ars.controlled by valve standards 
on the engine-room floor. In the event of acci¬ 
dent to the condensing apparatus an automatic 
action opens the valve from the engine into the 
free exhaust pipe through which the steam passes 

'to the ‘open air. Bundy steam traps are provided, 
one to each receiver and one to the main steam 
lines. 

Lubrication of the engine cylinders is effected 
from two pressure oil tanks In the basement, pro¬ 
vided with a 3-In. 30-ft. water column to assist the 
steam pressure in forcing the oil through a sys¬ 
tem of brass pipes into the cylinders. A third 
tank supplies' the oil for the boiler-room pumps 
and engines. Ashton tight feed lubricators enable 
the supply of oil to be regulated as desired. Lu¬ 
brication of the bearings is effected by a gravity 
system, the oil descending from a flO-barrel tank 
on the east wall, whither It is pumped up again 
after use, after first passing through Alters. 

The generatbrs are directly connected to the en¬ 
gine shafts, and four are set In pairs, each pair 
facing each other, that is, with the two commuta¬ 
tors on the inside. The commutator of the fifth 
faces engine No. 4. The generators are sat In a 
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was lessened. Before the break the latter pass re¬ 
ceived from 10 to 11% of the water In the main 
stream; after the break this Inflow was only 7%. 
The scouring force In the South Pass has thus 
been somewhat reduced, and some dredging has 
been necessary to maintain the channel. About 
300 ft. of the Jetties at the sea end have been 
washed away, as have about l.'iO ft. of jetty on the 
west side; the east training dike, 1.2f>0 ft. long, at 
the Head of the Pass, has also been destroyed, and 
none of these have been replaced. 

Up to 1880 the channel was maintained at the 
required depth substantially without dredging. 
Since then considerable dredging has been neces¬ 
sary, or an average of 100 days dredging for each 
of the last four years. The committee concludes 
that this pass is not adequate now for vessels 
drawing 24 ft. of water, and modern commerce 
demands from 27 to 30 ft. draft, as being more 
economical than smaller vessels; and it deems it 
doubtful If a channel sufflclent for the larger ves¬ 
sels can be obtained in the South Pass, though 
Major Quinn, of the IJ. S. Engineer Corps, main¬ 
tains that it can. The committee contends that, to 
say the least, the cost would be enormous and the 
results problematical. The committee believes that 
the commerce of the Mississippi Valley Is entitled 
to a much deeper and broader channel to the sea 
than that now afforded, or likely to be afforded, by 

THE POWER STATION OF THE CAPITAL TRACTION 

CO., WASHINGTON. D. C. 

(With two-psgs plats.) 
In two previous issues of Engineering Ness 

(Feb. 24 and June 23, 1898), we have described the 
plant of the Capital Traction Co., of Washing¬ 
ton, D. C. In the flrst article the method of 
changing the road from a cable to a conduit elec¬ 
tric system was explained, and in the second was 
given an Illustrated description of a large pas¬ 
senger station built by this company at Its West¬ 
ern terminal. 

In the present issue we describe and illustrate 
the new electric power station of the company. 
The site of the building is especially advanta¬ 
geous; along one side runs the Che:jap>ake A Ohio 
Canal, affording a supply of fresh water for boil¬ 
ers, condensing and Are purposes, anl b inging 
coal direct from the mines. On the other s de is a 
main street, at a lower level, and the Potomac 
River, only a short distance further to the south, 
and near enough, however, to furnish water, 
should the canal fall, by placing a short pipe line. 

The building is a substantial brick structure. 
298 ft. long. G2 ft. wide and 65 ft. high. Unfor¬ 
tunately, the long, narrow shape of the lot neces¬ 
sitated an arrangement of boilers and engines not 
the most efflcient, and required very long steam 
pipes. A heavy brick partition wall was erected 

long by 2^ ins. diameter in the body with upset 
ends, and wrought-iron foundation plates 2 ft 
square by %-in. thick, stiffened with four angle- 
irons. These foundation bolts bear on heav> 
built-up lugs or brackets attached to the bell ot 
the chimney, and passing through cored holes in 
the cast-iron base plate; these lugs extend at least 
3 ft. above the bottom of the base plate. The 
cast-iron base plate is 15 ft. inside diameter, and 
19 ft. outside diameter and 2*4 ins. thick, with 
flanges 1 in. thick on each side of the bas^ of 
the bell. 

The steel plates are %-In., 5-16-ln. and ^4-in 
thick, with a tensile strength of at least 60.0()*i 
lbs. per sq. In., and elongation of 20 to 25%. Th> 
chimney has an ornamental top and a ladJer. 
The lining is built up of good light red brick, us 
ing mortar made of fresh burned lime and cement 
Care was taken to lay the lining up in sections 
with time allowed for setting before continuing. 

The inside of the chimney was given one coat of 
asphaltum paint, and allowed to dry before the 
brick lining was placed, and the outside of chim 
ney was given two coats of asphaltum paint tn 
the completion of the work. The foundation was 
solid brickwork, 25 ft. high. Into which were 
built the 8 bolts already referred to. The 
stack was built by*the Cambell & Zell Co., B.ilti- 
more, Md., and is provided with Locke reguia 
tors and dampers. The flirnacea are provid il 

I 

FIG. 6.—GENERAL VIEW OF THE BOILER ROOM. (SHOWING COAL CHUTES, ME¬ 
CHANICAL STOKERS AND THE TRUSSES OF 

THE COAL BIN OVERHEAD.) 

FIG. 9.—REAR VIEW OF THE SWITCHBOARD LOOKING FROM 
THE GENERATOR PANELS. (SHOWING VOLTAGE REG¬ 

ULATORS, BUS-BARS, ETC.) 

VIEWS IN THE POWER HOUSE OF THE CAPITAL TRACTION CO., WASHINGTON. D. C. 

CNfa.NtWS, 

the South Pass. Many believe that the Southwest 
I*ass is the cheapest and most feasible route 
through which to obtain the requisite deep water 
navigation. But until the engineers now at work 
on the surveys have reported, under the provision 
made by Congress, the committee believes it )e 
premature to suggest or advise. 

The Missouri River Comnd.«isloh has charge of the 
river from Sioux City to its mouth, and in recent 
years its work has been chiefly conflned to the Im¬ 
provement of navigation on about 46 miles of the 
river, and to protecting the river fronts of towns. 
The committee believes that the work done has been 
beneficial for the purposes intended and the appro¬ 
priated money has been Judiciously expended. In 
view of the great agricultural wealth of the Mis¬ 
souri River basin, the committee recommends tht 
Improvement of navigation by the government, and 
the carrying out of the system recommended bj 
the commission of improving the river by reaches, 
commencing at the mouth. Congress has here¬ 
tofore Interfered with this system by permit¬ 
ting the appropriations to be diverted to local 
improvements, which, being isolated and unsup¬ 
ported, are usually swept away In the annual 
floods. 

separating the building into two portions, of which 
the western, 162 ft. 9V4 Ins. long, forms the boiler- 
room, Figs. 1, 2 and 6, In which, upon suitable 
foundations, were erected the boilers and chimney. 

The boilers, eight in number, are of the Cahall, 
Babcock & Wilcox horisontal water-tube type, of 
300 HP. each. They are arranged in four bat¬ 
teries of two boilers each. The total actual water 
heating surface In each boiler Is approximately 
3.300 sq. ft. The total grate surface per boiler Is 
75 sq. ft. The tubes are 18 ft long, and a steam 
pressure of 150 lbs. Is carried. Previous to 
Installing the boilers the sections and mud drums 
were tested at the works under a hydrostatic 
pressure of 300 lbs. per sq. In., and the steam 
and water drums were tested In the same way 
under a pressure of 250 lbs. per sq. In. When 
erected they tested the complete boilers under a 
hydrostatic pressure of 250 Iba per sq. In. 

The uptakes of these boilers all pass Into flues 
that lead toward the center of the boiler-room 
and Into a brick-lined steel stack. Fig. 1. 

This chimney Is 150 ft high by 9 ft internal 
diameter. The lower part of the chimney has a 
4>i4-ft flre-brlck flue extending 15 ft above the 
base plate. There are eight anchor bolts 25 ft 

with Roney mechanical stokers, driven by tliree 
small Westinghouse engines. 

Water for the boilers is pumped from a well in 
the basement of the engine-room, supplied from 
the canal, into a 4,000-gallon tank. Fig. 3, from 
which It passes into two Loomis-Manning filters 
having a capacity of 300,000 gallons in 24 hours, 
thence through Deane feed pumps to the primary 
heaters, then into a supplementary Berryman 
heater, and thence to the boilers. Water can also 
be taken from the city mains. In which case, 
after entering the main tank its course is similar 
to that of the canal water. Should the main feed 
lines or pumps break down from any cause, two 
Metropolitan Injectors can be brought Immediate¬ 
ly Into action on the auxiliary feed. Previous to 
deciding upon the use of the canal water for steam 
purposes, an analysis was made, with the results 
given in Table I.: 

TABLB I.—Analysis of Water Taken from Chesapeake A 
Ohio Canal. 

Total solids . 
Volatile and organic matter 
Suspended matter . 
Total hardness . 
Temporary hardness . 
Permanent hardness . 

Parts per 
l.OOO.IWO. 

176.0 
no.o 
1(1.0 

124.0 ' 
94.0 
80.0 

Grain per 
U.S. gall. 

10.360 
8.490 
0.874 
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line down the south side of the engine-room. Figs. 
and 8. and are faced by the switch-board on the 

south wall. They are standard Oeneral Electric, 
H-pole, .*525 K-W. dynamos, delivering current at 
.ViO volts at no load and (100 volts full load when 
running at 100 revolutions per minute; or a cur¬ 
rent output of 875 amperes. Each generator 
welgiis, complete, 09,000 lbs. 

In order to compensate for drop on the Mt. 
Pleasant and Navy Yard lines, 4 miles long In the 

out th^room. These clusters are made up of two 
railway lamps, one on each side of a 120-voIt In¬ 
candescent lamp. A similar system is followed in 
the lighting of the basement and the boiler-room. 
All the arc, incandescent and railway branch 
lighting circuits in the engine-room run in tubing. 

The railway feeder cables drop from the switch¬ 
board to the basement, to the ceiling of which they 
are attached by insulators, rise up the partition 
wall and run along it to the canal side of the 

THE REPORT OF THE CHIEF OF THE BUREAU OF 

STEAM ENQINEERINQ. 

The annual report of Commodore Melville, Eng, 
neer-ln-Chlef, the head of the Bureau of Stean 
Engineering of the Navy Department, is a prlnte; 
pamphlet of 55 pages, most of it In fine type, w kt; 
22 large folding plates of illustrations of the ma 
chlnery of recently designed naval ves?el.«. Th 
report is of unusual interest, chiefly on account 
of the lessons it draws from the operations of th> 
navy in the late war. 

One of the lessons learned is the advantage in 
keeping all naval stations equipped with goo i 
tools and well stocked with materials for repaii 
work. The value of this was made evident la.-^i 
summer, especially at the Key West station, whei 
defecting lighting at night, lack of facilities for 
quickly reaching the ships, and small availahl- 
shop-room greatly increased the cost of repali 
work, and made dispatch almost impossible. An 
example of how good work may sometimes be don.- 
in a hurry was the fitting of three old monitor.- 
wlth new boilers at the League Island yard. The 
report says: 

FIG. 8.—GENERAL VIEW OF THE ENGINE AND GENERATOR ROOM. (SHOWING 

ENGINES. GENERATORS, BOOSTERS, DUPLICATE SYSTEM OF STEAM 
MAINS, ETC.) 

FIG. 10.—ONE OF THE “BOOSTER" OUTFITS, CONSISTING 
OF A MOTOR AND SERIES GENERATOR 

DIRECTLY COUPLED. 

General Electric Co., Schenectady, N. Y., Builders. 

first c-ase, and 5 miles in the latter, three boosters 
have bejn provided. Fig. 10, two between engines 
1 and 2 and one between engines 3 and 4. These 
boosters. Figs. 8 and 10, are generators, series- 
wound for a maxinmm load of 550 ampers at 180 
volts, and so proportioned as to give practically a 
straight line from zero potential to 100 volts. They 
are G-pole machines, each of 100 K-W. capacity, 
running at 600 revolutions. Each booster is driven 
by a 6-pole 110-HP., 600-revolutlon motor, wound 
for 550 volts, and taking current from the main 

railroad circuit. 

The switch-board. Figs. 8 and 9, about 50 ft. 
long, stands 5 ft. away from the south wall. It is 
built of standard General Electric panels, and In¬ 
cludes 5 generator panels, 1 station panel, 3 
booster motor panels, 8 pairs of feeder panels, 2 
booster generator panels, 2 pairs of panels for the 
4 booster feeders, 1 rheostat panel, and a special 
panel for controlling the power-house and shop 
motor circuits and 600 volt lighting circuits. 

The lighting of the power-house, shops,and car 
barns, and the Union Station building (Eng. News, 
June 23. 1898), is effected from a 60 K-W. 125-volt 
General Electric machine, directly connected to 
a 75-HP. Harrisburg Ideal engine, the set occupy¬ 
ing a position at the west end of the room next (o 
the partition wall. The lighting is effected by 
General Electric enclosed arc single globe and re¬ 
flector lamps and incandescent lamps. The en¬ 
closed arc lamps In the engine-room are swung 
on brackets. Fig. 8, made up of a 12-ft length of 
gas pipe so hinged that they may be swung 
against the wall to allow of the passage of the 
15-ton Case traveling crane which travels the 
length of the room. Ten arc lamps illuminate this 
room, two over each engine, and each lamp Is pro¬ 
vided with Its own knife switch; 6 arc lamps are 
used in the boiler-room. The incandescent lamps 
are set in three-light clusters scattered through- 

power-house. They are then carried to a rack 
along and over the north side of the boiler-room 
to a bridge crossing the canal. Passing across 
this bridge they drop down into a manhole and 
proceed underground to their several destinations, 
where they are connected to the conductor rails 
by tai>8 and clamps, such as are shown in Fig. 11. 

Mr. D. S. Carll, Chief Engineer of the Capital 
Traction Co., and Mr. W. B. Upton, Principal As¬ 
sistant Engineer, prepared all the plans and su- 

Fig. 11.—Device Used to Connect Feeder Taps to 

Conductor Rails. 

perlntended the construction of the plant, and we 
are indebted to both of them, as weil as to the 
General Electric Co., Schenectady, N. Y., for the 
information from which this description was pre¬ 
pared. 

The old single-turret monitors were susceptible of fair 
use as harbor-defense vessels, if they could quickly be 
made seaworthy, and one of the most notable engineering 
feats was in connection with this work. This consisted in 
the actual cutting out of the old and worn-out boilers of 
the monitors “Manhattan," “Mahopac," and “Canonicus," 
at League Island, and erecting new boilers in their places 
without cutting the decks, and all within the space of 3)) 
days. The boilers as cut up were passed out through the 
smoke-pii>e opening, and the new sections put down the 
same way. The work was done by the Babcock & Wilcox 
(k>., under contract, and this firm deserves great credit 
for the expedition with which the work was done. . . . 
In less than five hours after the new boilers were author¬ 
ized, the work of building them was commenced. . . . 
The performance of the vessels with the new boilers ex¬ 
ceed^ that when their original boilers were first built. 

The greatest amount of labor brought to the 
Bureau was through the necessity of fitting out 
the auxiliary navy, consisting of 110 vessels of all 
kinds, from tugfs and ferry-boats to ocean steam¬ 
ers. Many of these vessels arrived at Key West 
in a crippled condition, the chief cause of which 
was the novelty of the machinery to the inexpe¬ 
rienced crews. The work of preparing them for 
service was done In an almost inconceivably short 
space of time through the earnest co-oi>eration of 
the officers selected to superintend the work, and 
also through the provision of ample funds, ena¬ 
bling the Bureau to purchase all needed material 
by telegraph. Much delay, however, resulted 
through the very slow and uncertain delivery of 
material to Key West. This shows the necessity of 
having this letmt accessible naval station not only 
modernized in outfit, but of having it most amply 
stocked with stores for machinery repair work. 

The record made by the repair-ship “Vulcan” is 
referred to as follows: 

This floating shop was of inestimable value off Santiago, 
and there is no more important feature to-day in the Navy 
than the maintenance of such a ship, well-stocked, with 
every large fleet 

The great need of distilling ships, to accompany 
a fleet in Southern waters, is also pointed out 
The evaporating plants on the war vessels, usu¬ 
ally found sufficient in ordinary cruising, are in- 
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adeiauaie to meet the demands for freah water In 
hot Vlimates, where the high temperature of the 

a-water used in condensing the ateam from the 
e'va!" rators reduces their efficiency below the 

norn;a!. 
Th working of the steam machinery during the 

war IS thus commented on: 
WH'rlnr the torpedo-boats, there was a remarkable ab- 

•pn. e of casualty in the machinery department of the ves- 
.eli of the fighting squadron. Even in action, when forc^ 
Jrafi conditions were in operation, and the excitable 
na- res of the men most wrought upon by the surround- 
1,the reporU show that the machinery not only worked 
«,*'i eenerally, but that in no case was it greatly dls- 
ti-r -cd. This Is as tine a commentary upon the personnel 
•a .<n the machinery. 
*'it IS greatly to bo regretted that the torpedo-boats can- 
nnf «how the same excellent records for their machinery, 
vp'irlv every one has had some accident . . . This 
cn- d lion of affairs seems attributable to two causes, the 
»h'.i-’ire of trained engineering supervision, and the use 
nf the boats for duty to which they were not adapted, 

t experience with the torpedo-boat is. Indeed, 
kn excellent illustration of the benefits to be anticipated 
from the passage of the Personnel Bill. Only a few 
nffi.ers can be carried, but when everyone is an engineer 
hv experience and training, there is an assurance that 
t^hese machines will have trained supervision and be kept 
in good order. 

The report recommends that the Boston Navy 

Yard be thoroughly equipped with modern machln 

erv. Its advantages as a repair station were well 

illustrated during the war. Thoroughly protected 

from attack, and practically on the sea-coast. It 

affords opportunity for work in time of war su¬ 

perior in point of safety to any other yard equally 

accessible to our ships. Recommendations are also 

made for the improvement of the New York Navy 

Yard. The League Island Navy Yard. Philadel¬ 

phia, is said to be the Ideal place for laying up in 

reserve such vessels as are not needed in com¬ 

mission in times of peace. The Norfolk Navy 

Yard is next in importance to the New York yard 

as a repair station, and the shops have the highest 

class of equipment. During the year 72 vessels 

were repaired or fitted out at this yard. New 

shops are urgently needed at the Mare Island 

Navy Yard, Cal. The naval station at Bremer¬ 

ton, Wash., will be the great docking point on the 

Pacific coast, and new tools will be sent there as 

soon as the necessary buildings are erected. 

The report contains a long table showing the 

condition of the machinery, together with useful 

data of the ships of the navy. The Bureau's for¬ 

mer recommendations in favor of water-tube boil¬ 

ers for all naval vessels are repeated. The report 

At the present day it would be hard to find any design 
for the machinery of new naval vessels which does not in¬ 
clude water-tube boilers. The demands upon the engi¬ 
neer for great power on small weight, in order to secure 
the highest speeds for all classes of vessels which are now 
common, have practically ruled out the cylindrical boiler 
on account of its weight and inability to carry the high 
pressures needed. The tacUcal importance of water-tube 
boilers is also being thoroughly recognised, and has been 
emphasized by the conditions which were obtained in our 
blockade of Santiago and the great victory of July 3. . . 
As the new battleships on the contractors’ plans will also 
use water-tube boilers, we have definitely taken the step 
of adopting them for all our vessels, and there can be 
little doubt that the efficiency of the fleet will be increased 
in consequence. 

SOME FORMULAS FOR DISK FANS.* 

By Professor J. H Kinealy.t 

I have been trying for a long time to get some formulas 

for disk fans that would be of practical value in 

designing. I cared very little about the pressures pro¬ 

duced by the fans, as I knew, as I know now, that such 

fans are not adapted for working against pressure, and 

that whenever they are used the entry and exit for the air 

should be made as direct and free from obstruction as pos¬ 

sible. What I wanted were really but two formulas: one 

to enable me to determine the proper number of revolu¬ 

tions at which a fan of a given diameter should be run; 

and the other to enable me to determine the number of 

cubic feet of air which a disk fan of a given diameter 

ought to be expected to deliver per minute when working 

with a practically free inlet and exit. 

It would seem that, when one would be satisfied with 

two such apparently simple things in the way of formulas. 

It ought to be easy to obtain them. But I have found it 

extremely dyflcult to get anything to suit me. I have 

found several formulas based upon theoretical reasonings, 

but they always involved some constant or other which I 

was unable to determine. 

After a good deal of work I have deduced the following 

formulas which I submit to the consideration of the So¬ 
ciety: 

l.et D be the diameter of the fan in inches, and N the 

’Paper presented at the New York meeting of the Ameri¬ 
can Society of Heating and Ventilating Engineers. 

'i'rofeasor of Mechanical Engineering. Washington Uni¬ 
versity, St Lonls. Mo. 

number of revolutions at which It may be run per minute. 

Then 
D N — 21,000. (1) 

This formula enables us to determine the number of rev¬ 

olutions 'at which a disk fan of any type, either stralgbt- 

vaned or curved-vaned. as the Blackman fan. may be run. 

It is based upon the fact that the speed at which a disk 

fan may be run depends only upon the stress set up. In the 

vanes by the centrifugal force. We know that a cast-iron 

wheel may have a peripheral velocity of from 80 to 100 

ft. per second without undue stresses being set up. And 

the peripheral velocity In feet per second of a fan whose 

diameter In inches is D, when making N revolutions per 

minute, is equal to 

3.14 D N D N 

12 X 00 *" 229. 

If we say that this shall be equal to 9<l, we have 

D N 
0^) or 

229 

D N 21,660, about. 

The maximum number of revolutions at which a fan 

should be run may be taken as about 10% greater than 

given by the formula. 

When a disk fan with straight vanes, set at an angle be¬ 

tween 40 and 45°, revolve just outside of a delivery tube 

whose diameter is slightly greater than the diameter of 

the fan, the number of cubic feet of air delivered by it per 

minute is given by the formula 

C = 7 D*. (2) 

C is the number of cubic feet of air delivered per min¬ 

ute, and D Is the diameter of the fan in Inches. 
For a Blackman fan revolving just at the entrance of 

the delivery tube we may say 

C =» 11 D». (3) 

Formula (2), for fans with straight vanes. Is based upon 

the results of experiments made by W. J. Walker, given 

in a paper on “Propeller Ventilating Fans,” read before 

the Institute of Mechanical Engineers in 1897. Mr. 

Walker made a great many experiments, which he quotes 

at length in his paper, but the ones upon which formula 

(2) is based were made with two straight-vaned fans, each 

23% ins. in diameter, revolving at a speed of tiOO revolu¬ 

tions per minute just inside of a deiivery tube 24 ins. In 

diameter. He determined the number of cubic feet of air 

discharged by each fan when the vanes were set at differ¬ 

ent angles, and found that both gave the best results when 

the vanes were set at angles of about 40 or 45°. If we 

call the diameter of the tube equal to the diameter of the 

fan, as we may without much error, the area of the tube 

3.14 D» 
in square feet is-, when D is the diameter of the 

4x144 

fan in inches. The mean velocity of the air in the de¬ 

livery tube is the number of cubic feet of air delivered per 

minute divided by the area of the tube. That is, if V 

be the mean velocity of the air, and C the number of 

cubic feet of air delivered per minute, we have 

4 X 144 C 183.4 C 
V —---. 

3.14 D* EP 

The peripheral velocity, V«, of the fan is 

3.14 D N D N 

where N is the number of revolutions per minute. 

From these two equations we And that 

V, IP N D‘ N 

V ” 3.82 X 183.4 C ” 701 C ' 

From Walker’s experiments I found that when the vanes 

of the two fans were set at e.n angle of about 40 or 45°, 

Vo 
-, was 4.5 for one, and 4.2 for the other. Taking the 
V 

average of these values we get 

V, D* N 
- — 4.35 — -. 

V 701C 

From which we have 
D* N IP N 

C —---. 
4.35 X 701 C 3,050 

If now we take D N as equal to 21,000 we have 

21,000 D* 
C —-— 7 IP, about. 

8,060 

From the results of the experiments quoted by Oeo. H. 

Babcock, in the “Transactions of the American Society of 
V, 

Mechanical Engineers,” Vol. VII., 1886, 1 find that —— 
V 

for a Blackman fan is about 2.68. So that for a Black¬ 

man fan 
IP N 

1,880 

And if, as before, we take D N as equal to 21,000 we 

have 

21,000 D» 
C —-- 11 IP, about. 

1,880 

At the meeting at Munich, In August, 1896, of ths Heat¬ 

ing and Veuttiutiug Specialists, Engineer A. Marx, as¬ 

sistant in th'e Technical High School o( Berlin, read a 

paper on “Screw Ventilators," in which he gave a num¬ 

ber of formulas fur disk ventilators, with the constants 

which make the formulas applicable to the ventilators 

made by two European firms and one English firm. 

Among the formulas which he gave is one which, wbeu 

put into English units and 1) N taken as equal to 21,«iuu, 

becomes for the fans made by the Blackman Ventilating 

Co., London, 

C — 9.3 D>. 

Where C is the number of cubic feet of air supplied by 

the fan per minute when working with free exit and entry, 

and D is the diameter of the fan in inches. 

Fur the fans made by U. Schiele & Co., Frankfurt, A.M., 

Germany, the formula, when English units are used, be- 

I'omes 

C — 9 D-i. 

For the fans made by Sulzer Bros., of Winterthur and 

Ludwigsbafen, A. Rh., Germany, two formulas are given: 

One, for low pressure ventilators, which is 

C — 8 IP. 

and one, for medium pressure ventilators, which is 

C — 9 D>. 

Mr. Marx gives a number of other formulas besides 

those which I have quoted, such as formulas for determin¬ 

ing the pressures produced by these ventilators when re¬ 

volving at different velocities and delivering different 

quantities of air. But as these formulas are quite compli¬ 

cated, I have not considered It advisable to quote them 
here. 

The formulas which 1 derived were deduced some time 

before I received a copy of the paper read by Mr. Marx 

before that German society, which corresponds to the 

American Society of Heating and Ventilating Engineers. 

And I present the formulas to this Society with the hope 

that they will be thoroughly criticised, and, if the con¬ 

stants which 1 have given are not the proper ones tobe used, 
that others will be given by those who may have more 

knowledge of disk fans than 1 have. The formulas will, 

1 think, commend themselves to all on account of their 

simplicity, and the ease with which they can be used. 

While 1 appreciate that it is more important that a for¬ 

mula should be correct rather than simple, yet I feel that 

it is almost impossible to obtain a formula that will be 

rigidly correct for ail makes of disk fans, even though the 

fans may be of the same geueral type. And, thereforsi, 1 

submit my formulas as simply giving fairly close ap¬ 

proximate result for straight-vaned fans and fans of the 
Blackman type. 

THE PROPOSED EAST CHANNEL IMPROVEMENT 

in New York harbor has been reported upon by the Board 

of Engineers in answer to the joint resolution of Jan. 12, 

1899. The report recommends a channel at least 35 ft 

deep at mean low water, and 2,OUO ft wide; the esUmated 

cost is ;(4,510,UOU. But the board, in anticipation of the 

construction of vessels of deeper draft, says this channel 

should ultimately be 4U ft. deep, and it submits an esti¬ 

mate of $6,688,000 for such a channel. The board pre¬ 

fers the East channel, because it is live miles shorter from 

New York to the ocean than by the main ship channels; 

the bends are slight, while there is a bend of 115° in 

6,000 ft. in the old course; and in the East channel the 

currents are nearly straight, while there are cross-cur¬ 

rents, though not strong, in the main ship channel. 

CHICAGO RIVER IMPROVEMENT is agltaUng the 

navigation and railway interests of Chicago, Ill., and the 

River Improvement Association, at a recent meeting, 

passed resolutions urging the city to adopt coercive meas¬ 

ures to get rid of such of the present obstructions as are 

maintained by private Interests. In a recent report 

made by Major W. L. Marshall, U. 8. Engineer Corps, to 

the Congressional committee upon river and harbor Im¬ 

provements, It is pointed out that it is necessary to lower 

the tunnels under the river and to take out the center 

pier bridges before any money can be spent to advantage 

in deepening and widening the stream. These commit¬ 

tees, as a result, express themselves against making fur¬ 

ther appropriations, and also against taking the Initiative 

in compelling the removal of the obstructions, which, they 

maintain, the city of Chicago is responsible for and must 

get rid of. The cost of removing ail of the center pier 

bridges and substituting bascule si>ans, and of lowering 

the tunnels, has been estimated by City Engineer Mr. 

John Ericson at $6.0UU.0ii6, one-half of this sum being 

for the tunnel work. This great sum is more than the 

city has power or means to raise, it is claimed, and this, 

coupled with the fact that the tunnels are used exclu¬ 

sively by the street railways, has urged the Mayor and 

others, including the River Improvement Association, to 

demand that the railways shall defray the cost of lowering 

them. To bring the street railway companies quickly to 

terms It is urged that all franchises or extensions of fran¬ 

chises asked by them shall be refused until they agree to 

lower the tunnels sufficiently to Insure a depth of water of 

28 ft. In the river over them at all times. The River Im¬ 

provement Association has appointed a oommlttoe to carry 

its resolutions before the citizens, the city officials and the 

business assoclatlona of the city. 
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Ever since Lord Kelvin visited this country, 
some 18 months ago, the American dally press hai 
contained glowing accounts of the possibility of 
furnishing steam to drive electric lighting and 
other power plants from the heat generated by the 
burning of garbage. The number of these articles 
had diminished of late, but with the receipt of 
new Information from England regarding the 
Shoreditch combined electric light and dust de¬ 
structor plant during the first year of its opera¬ 
tions, stories of this so-called “latest miracle of 
modern science" have begun to circulate with in- 
cresLsing frequency and enthusiasm. In our issue of 
Aug. 27, 1887, we commented editorially on “Gar¬ 
bage as a Fuel for Electric Light Stations" and 
showed some of the drawbacks to the plan in gen¬ 
eral and to Its execution In America In particular. 
The chief difficulty In America would be the poorer 
heat producing quality of American garbage, as 
compared with English “dust bin refuse." Even 
where we allow the mixing of ashes with garbage 
there is generally less combustible material in the 
former than in English ashes, which are likely to 
contain much unburned or partially consumed coal 
from open grates, Englishmen being so attached 
to the cheerful open fireplace that they will not 
give It up, regardless of the waste of fuel oc¬ 
casioned thereby. Our garbage not only contains 
less unburned coal and cinders than the English 
refuse, but It probably has a much greater pro¬ 
portion of wet, green vegetable matter, and con¬ 
sequently is more difficult to burn. 

In another column we give, through the courtesy 
of one of the Shoreditch Vestrymen. Mr. Korahaw, 
a brief review of the first year’s work of the Shore¬ 
ditch electric light plant and refuse destructor. 
Unfortunately the figures are not sufficiently com¬ 
plete to enable us to say Just what the plant Is 
accomplishing In the way of supplying steam for 
the generation of electricity. Mr. Kershaw states 
that “the contractors’ guarantees of raising a cer¬ 
tain quantity of steam from the burning of our 
refuse in 24 hours have been amply satisfied,*^ but 

the “Trading Account" which he has sent us gives 
no figures on the subject. The combined undertak¬ 
ing has been profitable during the first year, the 
account states, and with lower lighting rate.s than 
prevail elsewhere In London. The account shows 
no fuel purchased for burning refuse, and Mr. 
Kershaw assures us that none was used. If our 
American garbage furnaces could burn garbage 
without other fuel than that afforded by the 
wastes many of our cities would congratulate 
themselves for that and not ask for the generation 
of electricity in addition. The item in the “Trading 
Account” that strike us as most remarkable, pro¬ 
viding we understand the figures, is a total ex¬ 
pense for labor of only 53 cts. per abort ton of 
refuse consumed. With no fuel to handle except 
the refuse Itself, this figure seems high. Other 
Items, including some that are conveniently 
omitted from American balance sheets, bring the 
cost of consuming the refuse up to. 82 cts. per ton, 
or $1.89 if capital charges are added. The net cost 
is much less, but these are the debit items. Can it 
be that the attempt to utilize the heat contributes 
largely to this expense, which, as staled, includes 
nothing for fuel? The capital charges are ma¬ 
terially increased in this way, both for boiler plant 
and the Druitt-Halpin thermal storage system. 

Thermal storage thus far has not been a sue. 
cess, as is stated elsewhere in this issue, and there 
are at least slight Indications in the information 
at hand that it will never be successful, 'it Is at 
least fair to ask if the storage Is not at the wrong 
end, or if electric storage batteries would not be 
better than thermal storage? The latter Involve.s 
storage capacity for all the losses during storage 
and during conversion of the heat to electricity, 
which would be avoided in the storage batteries 

In our discussion of this subject, we should not 
be understood as criticising, on the whole, tiie de¬ 
sign of the Shoreditch plant. The point which we 
have desired to make clear is that what has been 
done there has been done under peculiar cirium- 
stances, which could be duplicated at few places 
probably, even in England. The wild talk in which 
certain newspapers and certain distingaished 
British scientists have Indulged, concerning cities 
getting their electric light for nothing jy burning 
their daily wastes, sounds very foolish to these 
who are most familiar with the actual wi-rk of 
garbage cremation. 

The question of the advisability of making pub¬ 
lic the names and materials of articles submitted 
to competitive test was discussed incidentally at 
the January meeting of the Western Railway 
Club. The paper presented was one by Mr. Robert 
(Juayle, Superintendent of Motive Power of the 
Chicago & Northwestern Ry., upon testa of loco¬ 
motive boiler coverings. Several different coverings 
were tested, but in the paper they were distin¬ 
guished only by letters, and not even the character 
of the material was given. It was pointed out in 
the discussion that this robbed the paper of much 
of its value. It showed that out of six coverings 
tested some were better than others, but that on 
the whole there was comparatively little difference. 
It does not need a scientifle investigation to tell 
us that boiler coverings are of varying efficiency; 
and in view of the number of coverings on the 
market it may reasonably be assumed that several 
of them are practically equal in efficiency. What 
a man having boilers under his charge wants to 
know, and w'hat he expects to find in a paper on 
this subject, is how specific coverings or kinds of 
coverings compare in point of efficiency. In the 
discussion, Mr. A. M. Waitt, of the Lake Shore & 
Michigan Southern Ry., referred to the policy of 
the Master Car Builders’ Association in giving full 
publicity to names and materials in its very valu¬ 
able report on brakeshoe tests. On the other hand, 
he mentioned a report on paints issued by the Car 
Painters’ Association, which is absolutely value¬ 
less, since the paints are distinguished only by the 
materials of which they are composed, so that 
paints made of the same materials show very 
different results, but what these paints were no¬ 
body knows. Prof. W. F. M. Gess, of Purdue 
University, who was the referee for the railway 
and the manufacturers in these tests, said that 
Mr. Quayle did not feel at liberty to publish the 
names of the manufacturers. It seems to us un¬ 
fortunate that the testa were undertaken with any 

such reservation, whether definite or implied ^ 
that under such coddltions it would have be-n * 
ter to keep the Information for the private 
th* C. & N. W. Ry., rather than to have giv- t 
out in the Incomplete shape as presented ii [■ 
Quayle’s paper. This was evidently the v. 
most of the members present, a resolution t- - 
passed, on motion of Mr. Waitt, to the effect i n 
Mr. Quayle be requested to allow the nan. 
manufacturers and materials of the coverinj 
be given in the paper when published in the 
ceedings, if such action is consistent with h. 
rangements with the manufacturers. 

THE NICARAGUA CANAL IN CONGRESS. 

On Jan. 21 the Senate passed the Nicar.i,';^ 
Canal bill, which it has had under discussion r- 

since the beginning of the present session; bu‘ It 
incorporated such radical amendments bef n 

final passage, as to remove several of the sen.. 

objections which were brought against the 

iginal bill. For example, it is now provided th i: 

the payment to be made to the Maritime Cai al 

Co. of Nicaragua shall be only such an aniou 

as the “rights, privileges, franchises and prop rty 

of the company are actually worth in cash. ” Th 

appraisal is to be made by three commi.-sion 
to be appointed by the President. Another amend 

ment provides that: 

No payments shall be made under the provisions of tliU 
act to or for the benefit of the stockholders of the Mari 
time Canal Co., or for any of Its property, unless thn 
President shall decide to construct a canal under th. 
concessions granted to said company. 

In view of the fact that the concession expires 
next October, it appears extremely doubtf'il 
whether the stockholders of the Maritime Canal 
Co. would be able to secure anything from th 
(Government under the terms of this bill. 

Another amendment was the following: 

If the President shall be unable to secure from the U.)v 
ernments of Nicaragua and Costa Rica such concesHlons 
a* will enable the United States to build and perpetually 
own and control said canal, the President is authorized to 
negotiate (or a control of or a right to construct, maintain 
and perpetually control some other canal connecting th>. 
Atlantic and Pacific Oceans, and the President is re¬ 
quested to negotiate for the abrogation or modification of 
any and all treaty obligations, if any such exist, as shall 
in any wise interfere with the construction, ownership 
and perpetual control of any such canal. 

It will be seen from the above that, under th 
bill as passed by the Senate, the Government i.s 
enabled to open negotiations with the Pi.nami 
company, if Nicaragua and Costa Rica refuse t > 
grant the necessary privileges to the Unite! 
States on reasonable terms. Besides this, th^ 
above quoted section also makes provision fo> 
negotiations by the State Department with Kng 
land for the abrogation of the old Clayton-Bulwc' 
treaty, and it is the general belief that little <Iitti 

culty will be found in effecting this. 
But despite these amendments, the bill, as U 

finally passed the Senate, was conceded to be, even 
by many of those who voted for it, an obJectl»»n 
able and unsatisfactory measure. It keeps alivc 
the skeleton of the old Maritime Co. of Nicaragua, 
and proposes to have t^e Government masquerade 
as a private corporation In carrying out the con¬ 
struction of the canal, and the very general ex¬ 
pression of opinion in the Senate debate was to 
the effect that if the United States'is to undertake 
this work, it should do so outright, without any 
complications in the way of issues of corporation 
stocks and bonds. 

The reason why the bill was Anally passed by 

the Senate was that it was well understood that 
the House would make radical changes in it iti 
any event, and It was deemed best to expedite 
the chances of some legislation upon the subject 
by the present Congress, by sending the bill to 
the House at once without attempting farther 
amendment or modiAcation, inasmuch as the 
whole matter will have to be gone over again in 

any event by a conference committeat 
Meanwhile the House Committee on Commere 

has been holding public hearings on the Can.i. 
question, and from this and other sources it i- 
possible to obtain a clear Idea of the present sit 
nation, and of the prospects of Canal legislation a' 
the present session of Congress. 

Taking up Arst the Maritime Canal Co.’s conces¬ 
sion, the opinion appears to be gaining groun.: 
that the position of Nicaragua that tV concession 
expires next October *s entirely sound, and tha 

ADVEBTUIBO 
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the i ompany has no claim that It can maintain to 
ar extension or renewal of the concession. We 
r^-viewed briefly this matter in our issue of Dec. 
l.' and In the Senate discussion the legal aspect of 
t: case was fully elucidated. 

thus appears that Nicaragua was acting 

V. holly within her legal rights when she granted a 
iiccsslon last fall to Messrs. Eyre & Cragln, to 

i.ike effect when the Maritime Canal Co.’s con¬ 

cession expires. 
'■'here has been a great deal of foolish criticism 

c nrerning this Eyre-Cragin concession. It has 
h n alleged that the granting of it by Nicaragua 
w.is an unfriendly act, and that those who secured 
it lid so, not with any intention of building the 
cniial, but for the purpose of obstructing It. Both 
Uie.se ideas are now known to be absurd. The 
fact that Mr. Warner Miller, who has been for 
yeirs the most conspicuous figure in the Mari¬ 
time Canal Co., has identified himself with the 
.s', ndicate which secured the Eyre-Cragln conces¬ 
sion. is excellent evidence that this syndicate is 
not organised merely to pursue obstructive tac- 
tiis. It is also instructive as showing what Mr. 
.Miller apparently thinks as to the continued va¬ 
lidity of the Maritime Canal Co.’s concession. 

Besides this, we have now a definite statement 
from the syndicate holding the Eyre-Cragin con¬ 
cession, headed by Mr. Wm. R. Grace, of New 
York, as to their purposes. It appears that they 
propose to go ahead and build the canal as a pri¬ 
vate enterprise. The list of those who compose 
the syndicate Includes Messrs. John Jacob Astor, 
Levi P. Morton, Robert Goelet, John A. McCall, 
W. D. Sloane, W. R. Grace and many others 
whose names are synonymous for financial 
strength. This syndicate has expressed its will¬ 
ingness to assent to Government control and par¬ 
ticipation in the enterprise to a reasonable extent, 
including the Government regulation of rates of 
toll, provided the Government will lend its guar¬ 
antee to !F50,000,000 of 3% bonds; but it is appar¬ 
ently the intention of the syndicate to proceed 
with the work whether this guarantee is made or 
not. 

it must be frankly said that at the present time 
the Grace syndicate is apparently the only concern 
which has the legal right to cut a ship canal 
across Nicaragua. Notwithstanding this, so far 
as we have been able to gage current opinion at 
Washington, there seems to be very small pros- 
I'ect that Congress will accept the proposition 
which the syndicate has made. The prevailing 
sentiment is in favor of steering clear of all al¬ 
liances with corporations; and while the prop. si- 
tion that the canal shall be built by private cap¬ 
ital, and at private risk, without draft on the 
national treasury, will probably find not a few 
supporters, the majority are pretty certain to 
favor ’he absolute construction, ownership and 
control by the Government. 

There is undoubtedly a strong popular demand 
from all sections of the country for the passage 
of a Nicaragua Canal bill by the present Congress, 
and'there is an overwhelming sentiment in both 
Senate and House in favor of such action. At 
r resent, however, the prospect seems to be that 
if such a bill is passed it will provide for Qovern- 
nental corstruction. and for such negotiations 
with Nicaragua and Costa Rica as will give to the 
1 nited States a free hand on the Isthmus, and the 
annulment of all canal concessions previously 
granted to other parties. 

A word may be appropriate here respecting the 
Panama enterprise: We gave publicity last fah 
to General Abbot’s excellent paper on the present 
status of that enterprise, as a matter of general 
public interest; but we see small reason to expect 
that the United States will refrain from pushing 
tht* Nicaragua Canal on account of the prospects 
of the resumption of work at Panama. If those 
who are in charge of that enterprise proposed to 
step out and let this Government control and 
' arry out the entire work, they might have some 
small chance of success; but there is as little 
I hanc«^ that they will do this as there is that 
the Grace syndicate will turn over their conces- 
ai >n to the Government—a thing which the con¬ 
cession Itself distinctly forbids. 

's to the relative engineering merits of the 
Panama and Nicaragua routes, too few definite 
facts are made public regarding either to make a 

reliable comparison possible. From the limited 
information at hand, it will apparently take about 
as many years and as many dollars to complete a 
canal’ at Panama as at Nicaragua. We are aware 
that the partisans of each canal have made ex¬ 
travagant statements respecting the cost and the 
difficulties in the way of the rival enterprise; but 
until either party can submit more definite facts 
concerning their own route than have yet been 
made available, such statements deserve little 

credence. 
It seems to us that if the House Committee cn 

Commerce really desires to secure the passage of 
legislation for a trans-isthmian canal at this ses¬ 
sion, the course for them to pursue is plainly 
marked out. Let them discard entirely the absurd 
Senate bill, with its needless perpetuation of the 
bankrupt Maritime Canal Co., its confusion of 
contradictory clauses and its bungling and awk¬ 
ward method for carrying out the canal work. Let 
it frame in its place a simple, brief, measure, in¬ 
structing the Executive to negotiate with Nicara¬ 
gua and Costa Rica for the privilege of construct¬ 
ing and controlling the canal across their terri¬ 
tory; also with any concessionaries claiming prior 
rights to secure a relinquishment of their conces¬ 
sions, and also with England for the abrogitlon 
of the Clayton-Bulwer treaty. All these things 
must be done in any event before actual con«tru>.’- 
tlon on the canal can be proceeded with, and they 
cannot be dispensed with even by an Act of Con¬ 
gress. There is no harm at all either in giving 
the President a free hand, so that if Nicaragua or 
Costa Rica or those who hold their concessions 
be disposed to make unreasonable demands, ne¬ 
gotiations with the Panama company can be un¬ 
dertaken. 

So far as the legal steps necessary to give us a 
right of way across Nicaragua are concerned, we 
do not see that Congress can do any more, or that 
it is its place to do more. It can, however, if it 
desires to hasten the date when actual construc¬ 
tion can begin, lay down the general financial and 
administrative plan on which the canal shall be 
built. If it does this. It should discard wholly the 
clumsy "dummy corporation” scheme lali down 
in the Senate bill, and provide for the carrying on 
of the entire work by means of a permanent com¬ 
mission, the members of which should be rp- 
pointed by the President. Experience has amply 
proved that no system of carrying out large pub¬ 
lic works is so productive of good and sound work, 
so economical of public funds and so free fron. 
corruption and Jobbery, as the method ny ap¬ 
pointive commissions. 

If Congress, in addition to authorizing the Ex¬ 
ecutive to smooth away the legal difficulties, 
should provide for the appointment and organiza¬ 
tion of such a commission, and supply it with 
funds for a year to come, it will have done til 
that it can possibly do to hasten the date v/hen 
the work of construction on such a canal can be¬ 
gin. It must be plainly understood that a great 
amount of further surveying and engineering 
work must bo done, in any event, before contricts 
can be let; and this work can go forward at cnce, 
without waiting for the removal of the legal bar¬ 
riers, if Congress so orders. The months that 
will elapse before the next Congress begins its 
sessions will be none too long for the selection and 
organization of the commission, the formation of 
its engineering staff and the carrying out of finat 
definite location surveys and detailed plans for 
the various structures. This engineering work 
must precede construction in any event; and If 
its beginning is postponed until all the legal ob¬ 
stacles are removed, the chances are that it will 
be so hurried by the public demand for a begin¬ 
ning to be made upon the actual work of construc¬ 
tion that many mistakes will be made. 

The excuse made by many Senators in voting for 
the Morgan bill, which they acknowledge to be a 
highly objectionable measure, was that it was the 
only way to expedite the beginning of actual work 
upon the enterprise. We have opposed the Mor¬ 
gan bill from the beginning, however, because it 
has seemed to us more likely to hinder than to 
hasten the work of canal construction. The 
United States can get a new and perfect conces¬ 
sion on its own account from Nicaragua more 
easily than it can persuade her to extend the old 
Maritime Canal concession, which she has alrea.dy 

declared to bo forfeited, and which Is highly ob¬ 
jectionable on other grounds. It provides, for 
example, that another canal must be built from 
Lake Nicaragua to Lake Managua, a piece of 
work which has absolutely nothing to do with the 
ship canal, and for which no surveys or even ap¬ 
proximate estimates have ever been made. 

Why, then, should the United States urge the 
renewal of this old concession? Why not secure 
on Its own account the necessary rights from the 
Central American states? Why not, while this 
work ,s in progress, let the administrative and en¬ 
gineering organization necessary to carry out this 
work in a proper manner be perfected? If the 
House shall pass a simple measure to effect these 
ends, there can be little doubt that it will receive 
the approval of the Senate. * Such a bill, more¬ 
over, might, without objection, carry a clause pro¬ 
viding for the payment to the Maritime Canal Co. 
of the actual cash value of its plant and its sur¬ 
veys, to be determined by disinterested appraisers. 
It would then do everything for the stockholders 
of this company that the Morgan bill, as amended 
in the Senate, apparently will do, so far as its 
vague, ambiguous and contradictory phraseology 
can be understood. 

LETTERS TO THE EDITOR. 

The Capsize of aa Eagliih Freight Steamer ia Tacoma 

Harbor, Wash. 

Sir: An unusual and remarkable disaster occurred in 

tbe harbor of Tacoma, Wash., on the night of Jan. l.t, or 

early tbe next morning, when the ship "Andelana" 

"turned turtle" and went to tbe bottom, with all on board. 

The "Andelana" was a four-masted, bark-rigged British 

ship, .'104 ft. long, 4;: ft. beam, and US ft. deep, built en¬ 

tirely of steel, and of a gross tonnage of 2,ttlNI tons. She 

entered the harbor a week previous In ballast, to load 

wheat for England. On Jan. l.'l, the work of unloading 

ballast was completed, the ship lying at tbe City buoy 

(marked in the accompanying sketch) while this was 

going on, aa, owing to the great depth of water, there are 

no restrictions placed upon dumping ballast overboard 

anywhere In the harbor. She was to be hauled into berth 

at tbe elevator on tbe next day, and, meanwhile, as a 

precaution, bad fastened two stays, or ballast logs, on 

either side by chains. 

lu tbe night a strong southwest wind blew, reaching .'tu 

miles an hour in one 6-miDute record, and 42 miles an 

Sketch of Portion of Harbor, Tacoma, Wash., Show¬ 

ing Location of Wreck of Steamer “Andelana.” 

hour for one minute at 2:20 a. m. (Jan. 14). Other ships 

In the harbor reported minor mishaps and had extra men 

on watch. For several hours after daylight no one no¬ 

ticed tbe absence of tbe “Andelana.” When search was 

made for her only one of her boats, a few oars, and tbe 

starboard stay log were found. A tug was put Into ser¬ 

vice dragging over the ground, where she lay the day be¬ 

fore, and It soon brought up on some wreckage which It 
was unable to move. 

As this wreck lies In 23 fathoms of water the task of 

wrecking will be a difficult one. As tbe extreme distance 

from keel to truck la only 145 ft., she might stand upright 

and still be entirely submerged at high water. As may be 

seen from the sketch, the slope of tbe bottom in the ship's 

vicinity ia too steep to admit of "beaching” by lifting 

with the tides. As tbe ship is nearly new and worth fully 

$150,000, strong efforts will he made to raise her by some 

means. Very truly, A. McL. Hawks. 

Tacoma, Wash., Jan. 16, 1800. 

A Proposed Stsidird Size aid Forai for Baslaefs 

Cards. 

Sir: Tbe various sixes and styles of business cards make 

it exceedingly difficult to preserve them In a convenient 

form, and the consequence Is that they generally And their 

way into the waste basket In a short time after being 
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preacDted. It !■ tbe practice of the writer to trmnecribe 

the iofonnatioD contaiocd on a buaineas card to an ordin- 

urjr biank card aucb aa ia uaed tor fliins in the cabinet of 

the Library Bureau Company. By doing tbia, all addreaaea 

are raally preaerred and the carda are filed under the 

name of the bualneaa Inatead of the name of the firm or 

Individual preeenting the card. Thia tranaferring of the 

record from the original card to the card in filing cabinet 

would be avoided If a uniform aiie and atyle of bualneaa 

card were adopted, and it would appear that it would be 

In Intereat of all concerned if tbia could be accompllabed. 

it waa expected before thia time to note aome defenae 

taken in behalf of our maligned brethren. 

The author of thia paper opena with tbe atatement “that 

being an engineer, It la bia privilege to critlciae aharply 

that department—ita paat deeda and Ita future weakneaaea, 

due to ita atructure and ita hiatory." Tbe writer haa in 

vain attempted to aacertaln what the author really in¬ 

tended to convey by tbia atatement. That he intended to 

cover the entire ground ia the only obvioua inference. Hla 

right to critlciae ia not queationed, and, indeed, no oppor¬ 

tunity haa been loat to exerclae that right, even to the 

The aize of the atandard card for filing in the cabinet extent of making bia paper nothing but a crtUciam of en- 

mcntioucd la 3x5 ina., which ia aufflclently large to 

permit of all neceaaary matter to be printed thereon. Tbe 

aainple card, aent herewith, abowa the face of a plain 

bualneaa card with bole punched In proper place. The 

Drat line or beading deuotea tbe buaineaa of tbe company 

uReiing the card, and tbia ia placed aa an Index for filing, 

and with tbia ayatem all carda would be filed under the 

title of tbe bualneaa or the article manufactured. Tbia ia 

dmie to aecure a ayatem of filing which will at all timea 

furniah tbe information dealred. Aa an example: There 

are a number of makera of car wheela. If tbe card were 

filed under the name of the Individual preaentlng it, or 

tbe title of the manufacturer, the peraon a<«king infor¬ 

mation from the card muat remember at all timea either 

tbe name of tbe Individual or tbe manufacturer; whereaa, 

if theae carda were filed under the name "Car Wheels" 

aa Indicated on tbe upper left hand corner of the card 

they would all be together in the file, and no effort of 

memory would be required. In this manner the name 

of the various supplies necessary to be purchased would 

be together in alphabetical order, and If It were desired 

to have a card under tbe name of the individual or tbe 

manufacturer, a separate drawer in the cabinet could 

be used. 
Bach drawer will bold about 800 cards, and with this 

system we have a complete Index of all firms manufac¬ 

turing the various supplies, which is especially desirable 

tor Purchasing Agents, and this cabinet will not occupy 

a space of more than OMi x 13V4 ins. on tbe desk. 
Tbe back of tbe cards may be used for noting quotations 

and will be found of great convenience in recording tbe 

visits of the representatives and quotations made at that 

lime, and aa such quotations cancel any previous figures, 

the old card will be removed from the cabinet and 

destroyed and a new card inserted in Its place. We be¬ 

lieve that a neatly printed card in this form will be of 

much greater value to all than the most expensive litho¬ 

graphed one which is not made in such a manner as to be 

SIGNALS. INTERLOCKING A SWITCHES 

Cbt Union .9uiilch 5$lgnal Co. 

The National Switch A Signal Co . 

Thi Johnson Nsilnoao Signal Co. 

preserved. The only catalogues which are sure to be kept 

and referred to are those which are made to conform to 

the standard size, and If the Purchasing Agents of tbe 

Railroads and other large corporations would request 

all business houses with whom they deal to furnish their 

representatives with a card made in tbe manner herein¬ 

above described, we believe that it will be but a short time 

before ail busineas cards conform with this principle. 

' Yours truly, Charles Hansel. 

43 Cedar SL, New Y'ork, Jan. 11. 1899. 

(We reproduce herewith Mr. Hansel’s own 
business card, reduced In slse one-half. On the 
back of the card Is printed In red ink headings 
and blanks for "Quotation, Month, Day, Tear." 
The advantages of such a uniform style and sue 
of business cards as Mr. Hansel suggests are ob¬ 
vious and we commend his suggestion to the Mas¬ 
ter Car Builders' Association and the American 
Society of Mechanical Engineers, the two organi¬ 
sations which have hitherto done most toward 
standardisation of the sises of trade publications. 
—Ed.) 

Tke Orffiilsatiofi o4 a Railway Eatlaeeriaf Departtaeat. 

Sir: In tbe Issue of Dec. 10, 1898, of the "Railway and 

Engineering Review,” appeared an extract from an article 

read before tbe St. Louis Railway Club, entitled "Organi¬ 

zation of a Railway Engineering Department,” by W. Bea- 

han, C. E. It is tbe opinion of the writer that many of 

the statements set forth in the srticle referred to do an 

inlustlre to hundreds of the faithful, conscientious and 

painstziklng railway engineers of American railways, and 

gineers and their practices, with tbe result that no new 

Ideas or valuable informaUon found room in tbe paper. 

Past misdeeds have been criticised, but no good deeds 

eulogized. As to future weaknesses, "due to its structure 

and history," tbe writer’s judgment is that the engineer 

and his profession will in the future not be ashamed of 

Its history, nor will tbe structures that be rears by bia 

earnest efforts lose any of their strength ,when compared 

with tbe efforts of any other class of men in the railway 

or other fields of activity. have faith that its past 

deeds will guarantee that iis future weaknesses" will 

prove of all requisite strength. 

Again the author states that "tbe service rendered by 

maintenaucq-of-way engineers is too little." The writer 

knows one Instance, at leasL where one engineer has 

charge of nearly 5UU miles of line, and is personally per¬ 

forming the duties formerly devolving upon four men. 

There are, doubtless, bunureds of similar instances on the 

railways of America to-day, and tbe service rendered by 

these trained men la as lauatul and conscientious as any 

rendered tbe railways, and less richly rewarded than any 

other service considering the training and capability ol the 

men. The popular idea oi the engineer is fairly set forth 

in the paper as credited to the iate G. 8. Noble, of the 

Texas A Pacific Uy., that "an engineering department is 
a necessity during location and construction, and a ne¬ 

cessary evil in operating a railway.” The author furtner 

states that many railway managers to-day have an engi¬ 

neering depariment because they have nut succeeded in 

avoiding it, and that "the managers do nut know how to 

use their engineers and must of the money paid for them 

is wasted." 

'Ihe tacts fall so utterly to bear out these statements 

that it is useless to controvert them. But this idea ol the 

superfluity oi the engineer, is happily not shared in by the 

best railway executive umcers ot the day. We need point 

to out one instance to prove mat when tbe engineer has 

located, constructed and completed the railway ready lor 

operation, the same saiii inai solved me diuicult feats 

making necessary tue upeiaiion, was found to be ready 

and able to successtuiiy carry out the "operation.” Tbe 

Pennsylvania Railroad stands to-day the peer among 

American railways, its late lamented President, Geo. B. 

Roberts, began his railway career as a rudmau on tbe en¬ 

gineering corps in locating tbe lines. He won his way 

by successive steps uuul he reached tbe bead ol that vast 

corporation. No such statement could be attributed to 

him that “the engineering oeparuneut was a necessary 

evil in operation." lie wisely chose from his department 

the operating omcers tor the system, a practice that is be¬ 

ing tollowcd out almost exclusively to-day on this sys¬ 

tem, and the results show the wisdom of the policy. It is 

not difficult to determine why this policy has been so 

successful on the Pennsylvania Railroad, as well as other 

lines where it has and is now being adopted. Tbe tech¬ 

nical training of the engineer, tbe subsequent handling 

of problems requiring thought and close attention to de¬ 

tail, tbe handling of men and materials, naturally qualify 

him successfully to undertake the problems of "opera¬ 

tion.” Compare this training and experience with that of 

a trackman, roadmaster, train conductor, telegraph opera¬ 

tor and train dispatcher, and which would make the most 

“capable operating otficerT" The results on railways man¬ 

aged by two classes referred to may be appealed to for an 

answer to this question. 

Tbe author would put in charge of maintenance-of-way 

a division superintendent, even though be knew absolutely 

nothing about track, bridges, etc. In other words he 

would place in charge ot important matters a person 

ignorant ot these matters. It would be as rational a pro¬ 

cedure to call in a lawyer to discharge tbe functions ot a 

physician, or vice versa. The maintenance-of-way is 

Important enough to be under the jurisdiction of men who 

understand it and its principles, and the best results are 

not otherwise attained. 

It appears to the writer, therefore, that tbe best or¬ 

ganization of an engineering department would be to have 

the maintenance-of-way work entirely under engineers, 

be they Superintendents, who are engineers. Engineers 

Maintenance-of-Way, or Chief Engineers. The Chief 

Engineer should report to the General Manager; the En¬ 

gineer Malntenance-of-Way or Division Engineer should 

report to tbe Chief Engineer. This is at once most direct 

and satisfactory for tbe operation of the railway. What a 

useless waste and extravagance of both time, correspond¬ 

ence and money to have Engineers Malntenance-of-Way 

reporting to an operating officer, who in turn must refer 

all these matters to » Chief Engineer,who in turn instructs 

the operating officer to instruct the Engineer Malntenance- 

of-Way? It is a system ot interpretation that in fact re¬ 

quires no interpreters. 

FTnaily, as the ability of engineers to make op>r.-,-'Q 

officers and succesatul ones, is appreciated and the 

tlce of the beat lines of the country followed, the S' . e 

of railway oi>eration, whose foundations are laid I' 

"Engineering profession" will be perfected, and the p.- pr 

organization of the engineering as well as other d ..rt- 

ments of tbe railway will be established beyond p- 

venture. Railway Engin 

Jan. 17, 1899. __ 

Notes sad Qnciies. 

C. M. P., Toledo, O., asks for information as to the 

paratlve strength of buckle plates when laid with r 
convex face up and when laid in the reverse position 

Buckle-plates are always laid with tbe convex fa' 

so far as we are aware. If laid in the reverse p.. . ,on 

they would fail by the tearing out of the bolts or r ..-u 
securing them to the floor beams. 

E. A. Leigh, 35 Mason Building, Boston, Mass., A: ri- 

can representative of Mather & Platt, of Manchester, Kn^- 

land, informs us that his firm controls United State.< pat¬ 

ents on tbe Arebbutt-Deeley process of water purification 
described in our issue of Dec. Zi. 

ANNUAL REPORT OP THE CHIEF OP THE BLRF.aIJ 
OF YARDS AND DOCKS, U. S. NAVY. 

^ The first annual report of Commodore End . ntt 

is a decided innovation compared with previon.- 
reports from this bureau in the amount of pia. ti- 
cal information contained. In addition to tl.t re¬ 
ports upon operations at the Individual navul es¬ 

tablishments under the direction of the Buieau 
this report contains plans showing each establi.sh- 
raent in detail, including in these the new sta¬ 
tion at San Juan, in Porto Rico, and the coating 
station at Pago Pago, on Tutuila Island, in the 
I’acific Ocean. This is information both new and 
interesting to the public, and it makes the report 
correspondingly valuable for reference. The totai 
expenditures at navy yards and stations, during 
the year ending June 30, 1898, was $l,772,iri5, in¬ 
cluding in this $832,378, for yard improvements 
and $537,570 for repairs and preservation. The reg¬ 
ular estimates for the year ending June 30, I'.mki 
call for a total expenditure of $(>05,225. 

In concluding his report Commodore Endicutt 
calls the attention of the Department and Con¬ 
gress to the importance of organising the Corps 
of Civil Engineers of the U. S. Navy upon a some¬ 

what different basis from that now existing. The 
Corps now numbers only 18 officers, all with the 
grade of full civil engineers. The suggestion is 
made that Congress should permanently fix the 
method of admission to this Corps, so that ap¬ 
pointments to it should be made from civil life 
only after a competitive examination, or, after 
careful selection, from the Naval Academy. Tht 

grade of Assistant Engineer should be created; 
and the number in this grade should be variable, 
at the discretion of the President, to suit the re¬ 
quirements of the service. There would be no ad¬ 
ditional expense to tbe government, as the estab¬ 
lishment of this grade would obviate the present 
necessity of employing an equal number of young 
men from civil life, under the various titles of 
draftsmen, transit men, levellers*, etc., now paid 
from appropriations ,made for the works upon 
which they are engaged. The new assistants, be¬ 
ing commissioned officers, would have the re¬ 
quisite authority and status for performing work 
to which they are assigned and could prope ly 
represent the Civil Engineer in his absence. Grad¬ 
uates of the Naval Academy, who have completeo 
the two years’ cruise and final examination, and 
are naturally fitted for and inclined to become 
civil engineers, might be assigned to such duty- 
under the Civil Engineer of some navy yard. 
After three months of such duty, if found qualified, 
tbe Chief of the Bureau of Yards and Docks could 
then recommend to the Department that such 
officers be ordered to some engineering school for 
such a post-graduate course as would best fit 
them for the duties of a civil engineer in the Navy 

On the completion of such a course they would be 
commissioned as "Assistant Civil Engineers. U 
S. N.” Commodore Endicott proposes later to sub 
mlt the draft of a bill making examinations for 
admission obligatory and embodying these rec¬ 

ommendations. 
-♦- 

1 FIRE DESTROYED THE STEAMER "OUACHITA." of 

the Memphis ft Vicksburg Packet Line, on Jan. 19, while 

she lay at her wharf in Memphis, Tonn., Three personz 

were killed. 
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fx^^ple of electrolysis of water mains 

IN BROOKLYN. N. Y. 

on l'e< IL 1898, a 4-ft water main, located In 
the ea tern part of the city of Brooklyn. N. Y,. 
b rst doins a great amount of damage to adja- 
““ t property, and cutting oft the water suppl> 
^•er a large area of the city. A brief description 

acoident was given in Engineering News for 
^ Ij, in which the cause of the break was 
tateJ 1>« ^ defective casting. We have since 

ir.r-rmed, on the authority of an engineer 

who examined the pipe shortly after the break oc¬ 
curred. iliat the broken section displayed unmls- 

partlcular locality, as tar as the buildings are concerned, 

would have been completely wiped out of existence, and 

lives would certainly have been lost in the general panic. 

This statement is not made by the undersigned tor the 

purpose of appearing as an alarmist, but simply as an 

actual state of affairs as they exist to-day, only In tar 

worse condition in other parts of Brooklyn. For in¬ 

stance, one of the bead employees of the water-works in 

Brooklyn made the statement to the writer that one of 

the railroads was absolutely using a 6-in. water main as 

a return feeder, and the authoriUes were not objecting, 

Admitting, if you please, that this is a fact, what would 

be the natural result in a short space of Ume? You can 

form your own opinion when intelligent expert engineers 

have proved beyond peradventure that 1 5-lU volts dif- 

the tracks below. The ceiling extends over a por¬ 
tion of the railway yards, where, with a clear 
height of 17 to 18 ft., a great amount of switch¬ 
ing had made all previous attempts to keep the 
metal covered with paint utterly futile. The hot 
steam would hardly allow the paint to harden, and 
even when it became hard the cinders thrown 
out from the smoke stacks against the metal¬ 
work, It Is stated, scratched the paint off as 
effectively as sand blast could have done. The 
steel work of this bridge had therefore suffered 
very much during the six years since its erection 
and the adoption of some other mode of protec¬ 
tion had become a necessity. 

The details of the celling are shown in the cross- 
section, Pig. 1. The Joists are of yellow pine (it 
is important to make them of hard wood, so that 
they hold the spikes btdter when the lumber 
shrinks), knd are supported by the bottom flanges 
of the floor beams and by hangers The sheath¬ 
ing consists of 2x6-ln. white pine planks, planed, 
and tongued and grooved, to keep cinders out and 
to present an even surface where hot cinders can¬ 
not lodge, so that the risk by fire is reduced to a 
minimum. The corners of the ceiling are further¬ 
more protected by a galvanized Iron flashing The 
loss of clear height from top of rail to the under¬ 
side of the structure is less than .1 ins. The 
metal-work thus protected is accessible and can be 

(Showing the Result of About Four Years of Electrolytic Action.) 

takable evidence of electrolytic action. The place 
where the break occurred is in the vicinity of an 
electric railway power station, and it is generally 
understood that ground currents from the electric 
railways are to be found on the water mains in 
many parts of Brooklyn, and were recently shown 
to have even crossed the Brooklyn' Bridge and 
made themselves evident on the lower part of 
Manhattan Island. In self-defense, the Fire I’n- 
derwriters may be forced to increase insurance 

rates in cities where water mains have been in¬ 
jured by electrolysis. 

The accompanying illustration is reproduced 
from photographs of a section of an 8-in. water 
main recently taken up. It Is of Interest as 
an example of the effect of electrolysis in thin¬ 
ning iron pipe, and also as a piece of circumstan¬ 
tial evidence upon the causes of the break in the 4- 
ft. main above referred to. The hole in the upper 
side was originally plugged by a brass corporation 
cock. Tlie pipe was origrinally of fairly uniform 
thickness (about one-half Inch) throughout its cir¬ 
cumference, as shown by inspection of the pipe at 
a point two or three feet from the corroded section. 

This specimen of corroded pipe was recently pre¬ 
sented to the Executive Committee of the National 
Board of Fire Underwriters, together with a re¬ 
port upon it by the expert engineer of the Board, 
from which we quote as follows: 

Owing to the bureUng or giving way of a 4-ft. water 

main in Brooklyn, the attention of the community of 

Greater New York has recently been somewhat startlingly 

called to the destruction that is going on underground 
upon the water-pipe systems, and an examination made by 

the undersigned of a portion of the removed pipe once 

more gives evidence of what has been claimed would hap¬ 

pen If the authorities did not take necessary and proper 

Btepa. In other words, the imperfect construction of 

trolley roads Is causing slowly, but surely, the destruction 

of water and gas services throughout the country. 

In regard to the probable condition of the water pipes 

in Brooklyn and that portion of New York city imme¬ 

diately above and to the north of the Harlem River, the 

undersigned begs to state that a careful inquiry made 

among the employees of the Water Board in Brooklyn 

brought to light the tact that they (the employees) were 

fully aware of the conditions as they existed and do exist 

at the present time, as they have been knocked down by 

the current while working upon water mains, and, in 

some cases, severely Injured, and in other cases badly 

burned. Yet in this community such a state of affairs 

la permitted to exist, and, as far as the records show, no 

effort has been made on the part of the insurance authori¬ 

ties to prevent it And yet it could have been pre¬ 

vented, and If I may be permitted to say so, must be 

•topped now or the community at large will Inevitably 

meet with nothing less than a conflagration when the con- 

diUons (or such an event happen; and when they do hap¬ 

pen, the events will be coincident, and it may not only be 

h large loss of property by Are. but it may mean the toss 
®f a great number of lives. 

Let us suppose, for instance, a case which can be readily 

Imagined. What would have happened if a Are bad oc¬ 

curred in Brooklyn among the frame buildings in the 

heighborbood of the break in the 4-ft water main? This 

ference in potential between the water pipe and rail is 

dangerous; and here we have a railroad company delib¬ 

erately transmitting an enormous current at a voltage 

anywhere from 2.''>0 to 400 between the trolley wire and 

the underground pipes. If they were simply trans¬ 

mitting a current with a difference of potential of 15 or 20 

volts, enough facts have been presented to prove that this 

amount of voltage carries with it a current that would, of 
necessity, under the natural laws, cause enormous de¬ 

struction. In proof of this, permit me to call your atten¬ 

tion to another exhibit and complete report recently pub¬ 

lished by the trustees of the Dayton, Ohio, water-works. 

I will quote from that report for your information; “At 
4 5-10 volts it has been shown that 6-ln. pipe can cer¬ 

tainly become useless in flve years." Query: What is 

now the condition of the 6-ln. water pipes in Brooklyn, if 

what the employee has said is true, that a 6-in. pipe has 

been used as a return feeder with from 200 to 300 volts 

pressure upon ItT Again; “It is known to the depart¬ 

ment that certain pipes have been destroyed beyond the 

limit of the danger district at 1,300 ft.” 

The natural query is. Can the destruction of these pipes 

be prevented, and how? It can, and there are several 

methods. The most absolute way of preventing the de¬ 

struction of underground pipes in a large community like 

I ; 

this (New York and Brooklyn) is to compel the overhead 

trolley to go underground, and use double-metallic cir¬ 

cuits, as has been done on the Metropolitan Ry. lines on 

Manhattan Island. Admitting, for argument's sake, how¬ 

ever, that the railway cannot, without undue expense 

make this change, they should at least be compelled to im¬ 

mediately rebond their roads and run return feeders, hav¬ 

ing a conductivity and capacity equivalent to the greatest 

amount of current that may be required at any one par¬ 
ticular time during the operation of the road, and they 

certainly should not be permitted to humbug the authori¬ 

ties in the matter of bonding as they do now in the ma¬ 

jority of cases. For instance, they should not be per¬ 

mitted to bond or electrically connect two sections of 70- 

lb. rails with a No. 0000 B. & S. wire, and consider that 

they have done their duty in the way of providing a return 

path for the current; inasmuch as a single track of two 

rails (70lbs.) has an equivalent of 17,405,(XX) circular mils, 

whereas a No. 0000 bond wire is equal in circular mils to 

212,000, a difference of 17,193,000 circular mils. 

WOODEN CEILING PROfECTION OF AN OVERHEAD 

BRIDGE FROM LOCOMOTIVE GASES. 

We illustrate in the accompanying cut the 
method adopted to protect the undersideof the2l8t 
St. bridge in St. Louis, Mo., from corrosion by 
the smoke and gases from locomotives passing on 

painted and inspected, not conveniently, but effec¬ 
tively. It is stated that possibly the celling will 
be extended. Portions of the 18th St. bridge In St. 
L.<5ui8 were similarly protected last summer. 
This method of protection was designed by Mr. 
Carl Gaylor, M. Am. Soc. C. E.. Bridge Engineer. 
St. Louis, Mo., to whom we are indebted for the 
information from which our description has been 
prepared. 

A NEW PAINT FOR PRESERVING IRON WORK. 
An English patent—No. 28,484, 1807—has recently been 

taken out by H. Loesner, who is well known to all readers 

of German Industrial chemistry as a painstaking Investi¬ 

gator of the relative protective capacity of different va¬ 

rieties of paint and varnish. His process sonsists in grind¬ 

ing some color into linseed oil In the presence of a certain 

proportion of hydraulic cement, or cement diluted with 

sand. Precautions are taken to prevent the cement from 

absorbing water before the paint is applied to the iron¬ 

work; so that when the film Is Anally exposed the new 

Ingredient Is slowly caused to set by means of the moisture 

present in the surrounding atmosphere; at length pro¬ 

ducing a thin layer of hardened cement, or cement-mortar 

embodied in a paint of conventional composition. In which 

the former provides the waterprooflng qualities, and the 

latter the color and general appearance of ordinary paint. 

The patentee claims that the introduction of cement In 

this fashion does not militate against the proper spread¬ 

ing of the material, and that the product Is satisfactory 

In every respect, being absolutely damp-proof and per¬ 

manent. 

The same chemist has also elaborated a quick method of 

testing paints to determine their moisture-resisting power. 

This Is known as a “steam test,” and, being simple to 

carry out, may conveniently be described here. Pieces of 

sheet Iron are thoroughly treed from rust on one side by 

friction with emery cloth, then coated with a thin Aim of 

paint, and set aside to dry for four days. A second coat 

is next applied, and also allowed to harden tor the same 

period of time. A vessel containing water is made to boll 

vigorously, narrow strips of wood are laid across it, and 

over them are placed the pieces of iron, painted side 

downward, in such a manner that the Alms are completely 

surrounded by the rising steam. The water bath Is so ar¬ 

ranged that the level of the liquid can be maintained at a 

uniform position, which is, throughout the whole test, 

always 50 mm. below the metal plates. After about flfteen 

hours' boiling the paint la dried at 100® Cent, removed 

from the iron by the aid of aniline and a brush, and the 

surface of the metal is carefully examined for spots of 

rust. If the Iron be not corroded the paint may be con¬ 

sidered fairly weatherproof; for the author calculates that 

one hour of his steam test is equivalent to two or three 

6criv.lrtn 
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ted fr«’r* the refuse Is used to operate the ma- 
ehlnerj- a^out the destructor plant, we suppose, 

how mi’ch we do not know. 
The combined destructor and lightlnk plant 

made a profit of some $6,000 for the year, after 
llowinp for interest charges and reduction of the 

debt and including a credit item for the saving 
ffected by burning the refuse Instead of towing 

U to sea. It appears from the sUtement that this 
last itetn might have been made larger, as tht 
actual c St of barging the refuse was 50% greater 
than tl-.e allowanace, without Including capital 
charge.^. The combined plants, therefore, seem to 
^ making a good financial showing, especially for 

the first year of service. How much of this Is due 
to the rates collected from consumers of electric 
current, rather than steam raised by the destruct¬ 
ors we cannot say. The electric lighting rates are 

said to be the lowest In London. 
One thing is certain, and that is that the Drultt- 

Halpin storage system has thus far been a draw¬ 
back. In.stead of an aid to the scheme, for It was 
not used at all during the year under review, and 
consequently did not meet Its own capital charges. 
We have this Information from Mr. Kershaw, who 

wrote UR on Dec. 28, as follows: 

The thermal storage cylinder haa never been perfected 
It Is DOW working farlly eatlsfactorlly. but is not doing all 
thst was r1 aimed for It, mainly because we have not that 
use for It now, as our electricity load la far away In excess 
of the steam we can get from the burning of the aata-bln 
refuse and we are now firing up with coal under our 
aeeondary furnace—that la, the ordinary grate under the 
tubular boiler—every night. But the Item of coal you re¬ 
fer to for our first year’s working was what we used In 
the same secondary furnace during the period stated 
when we could not get sufflclent refuse from our acaveng- 
Ine dep.Trtment—such as on Saturday evenings and Sun¬ 
days until early Monday morning; but In no instance do we 
ever mix the coal with the refuse, and the contractors’ guar¬ 
antees of raising a certain quantity of steam from the 
burning of our refuse In 24 hours have been amply sat- 
isfled. 

Brief descriptions of the Shoreditch plant were 
given in our issues of Aug. 5 and 27, 1897. In the 
last-named issue was an editorial discussion on 
“Garbage as a Fuel for Electric Light Stations,’’ 
in which we expressed the opinion that the pos¬ 
sibilities in this line had been overestimated, espe¬ 
cially for American conditions. 

HEATING A PRIVATE RESIDENCE WITH A WARM-AIR 

FURNACE.* 

By B. Harold Carpenter. 

After all has been said and done regarding the heating 

cif residences by various methods. Is not the much abused 

warm-air furnace system, at least theoretically, the best 

adapted for residences of moderate size? Acting on th's 

line, we have endeavored to overcome some of the weak 

points I'ommon to this mode of heating. 

In the first place, all the air to be warmed should b-* 

brought from outside of the building. To accomplish this, 

we have set the furnace over a pit built of brick and 

itmcnt, which Is connected to the outside of the build¬ 

ing by a brick duct as straight as possible, avoiding an¬ 

gles, and of ample site to admit the air freely. 

In the second place, gases and overheating the air 

should be avoided. To accomplish this a furnace was 

provided with as few Joints as possible, these Joints so 

i-onstructed that they could be made practically airtight. 

To prevent overheating the air the furnace should have 

a large radiating surface. 

In the third place, all the rooms should be heated evenly 

at all times, by concentrating and combining all the warm- 
air outlets. 

The furnace Is the round, portable type, with base, 

lire pot and body of cast iron, body of dome and radiator 

of wrought Iron or steel, top of dome and top and bottom 

of radiator of cast iron. All is encased in a double gal- 

ranited iron Jacket. The grate being 30 Ins. In diameter, 

has a surface of 4.0 sq. ft. The total rstdiating surface of 

lire pot, body, dome and radiator Is 107 sq. ft., or a ratio 

between grate and radiating surface of 1 to 21.7. The 

contents of the house heated Is 38,800 cu. ft., which gives 

s ratio, between the radiating surface and the cubical 

contents of the house, of 1 to 396. 

The crates used are of a triangular pattern and cad 

l>e used with pea coal, though for heavy firing in se¬ 

ver* weather larger coal is more effective. A point fre- 

luently overlooked In the selection of a furnace and yet 

one of considerable Importance Is to have a reasonably 

deep ash pit, so that the ashes may be kept free from the 
pate with ease. 

The air passage between dome and radiator Is 8 Ins., 

*nd the air passage between radiator and casing is 4AA 

lb*.; this gives a total of 12.5 sq. ft. warmed flue space 

for th^lncomlng air. The bonnet on the furnace ia 24 

hsed from a paper presented at the New York 
American Society of Heating and VentHat- 

IbR Engineers. 
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ins. high above the radiator, or somewhat higher than 

nsual. This Is necessary so that the larger pipes can 

be taken off above the radiator. Prof. Cari>enter gives 

the Telocity of air at this latitude to the first floor from 

2.5 to 4 ft per tec., to the second floor 5 ft. per tec., and 

to the third floor 6 ft. per sec. This would give an aver¬ 

age of 4.8 ft. per sec., or 288 ft. per min. By multiplying 

th^ flue space by the' speed we have 3,000 cu. ft. of air 

per min. This being rightly distributed throughout the 

Longitudinal Section. Tronsvett* Section. 

Flues for Securing an Even Distribution of Air from 
a Warm Air Furnace. 

ducts and registers would be sufllclent (the contents of 

the house being 38.800 cu. ft.) to change the air through¬ 

out the building every eleven minutes. 

The furnace is set over a brick pit, which is connected 

to an opening on the north side of the building by a brick 

duct 12 sq. ft. in area. Partitions extend from the top of 

bonnet to the top of the pot in the hot air chamber. 

The furnace bonnet is connected to the rising pipes by 

galvanized ducts. There are but five rising pipes in the 

building. A, B, C, D and R. A is connected to six 

rooms, B to six rooms, C to four rooms, D to three rooms 

and B to one room. 

The cut gives a detail of riser A. with its various 

branches; it also shows the valves V at the foot of riser, 

which are placed to control the amount of air admitted 

to the various rooms. For a flrat-floor room a division 

is placed in the main duct, extending down to the elbow 

and about two feet into the horizontal duct In the base¬ 

ment where the valve V Is placed. This also shows the 

method of running risers to second floor. In ail cases 

where branches are taken off the main riser, the branches 

or divisions extend into the main riser 2 to 4 ft. All 

elbows, where possible, are made round. Ail rising pipes 

are well covered with asbestos paper wired fast. We 

have endeavored to proportion the rising pipes so that 

each branch may get its proper proportion of air, the risers 

being reduced in size as each branch is taken from it. To 

obtain the proportion for size of pipe we use the follow¬ 

ing rule: 

To find cubic feet of air passing through pipes to— 

Ist floor, multiply area in sq. ins. by 1.25 
2d floor, “ " “ 1.66 
3d flooc. “ “ “ 2.08 

There Is a large return register under wash basin In the 

rear bail. This Is connected to the cold-air duct In the 

basement, and may be used at any time to warm the 

house quickly and economically by opening the return reg¬ 

ister and closing the valve in cold-air box at the en¬ 

trance to the basement. This allows the air In the rooms 

to return to the basement, where It is again warmed. 

We know from experience that this arrangement of 

heaters, pipes, etc., is very satisfactory in operation and 

economical in fuel. The loss by radiation of exposed pipe 

surface in basement is reduced from one-half to two 

thirds. 

’The shove arrangement has been used in a number of 

residences in our city, and by anemometer tests it shows 

that every room in the house gets its proportion of warmed 

air, pure and freah. 

Discussion. 

Ths discussion of tbs paper covered a wide range, in¬ 

cluding the comparative merits of warm air furnace, steam 

and hot water systems. The lack of experimental data 

upon which to design warm sir systems was commented 

upon. The construction described in the paper was 

praised by some members, but others doubted whether the 

combined flues were as good as separate flues. It was 

pointed out In critlclam of a few of the statements made 

in the paper that the requirement that all the air warmed 

should be brought from the outside of the building entailed 

a great waste of fuel, that it was violated even in the 

design proposed, in having an air inlet from the hall as 

well as from out doors. It was also shown that the 
calculated quantity of air warmsd. 3,600 eu. ft par min¬ 

ute, could not bo hosted from 0° to TO* or upwards by the 

furnacs, and thst if it could be it would require an un¬ 

reasonable expenditure of fuel. There was no need of 

changing the air for ventilation every eleven minutes, a.-* 

stated in the paper; once or twice an hour Is sufficient in 

residences, and if such an amount of heated air is re¬ 

quired for heating purposes then the greater part of it 

should be taken from within the building and only a 

sufflclent amount for ventilation from out of doors. 

CAPACITIES FOR CULVERTS AND FLOOD-DISCHARGE. 

At a recent meeting of the Institution of Civil 
Engineers, Mr. George Chamler, M. Inst. C.E , pre¬ 
sented a paper with the above title, which Is here 
given In abstract: 

All calculation of flood-discharge are primarily 
based on the catchment-area, rainfall, amount of 
discharge surface, and the diminution In propor¬ 
tionate flood-discharge due to area. In connection 
with the catchment-area. It is Important to note 
the form and greatest length, the outlines of the 
principal valleys, and the distances traversed by 
the main water-courses. The general declivity of 
the ground and the average fall of the valleys to¬ 
wards the outlet are also of importance as affect¬ 
ing flood-velocities. In taking this catchment- 
area as a factor for calculating maximum flood- 
discharge it must be assumed that the rain Is 
general over the whole area, and that the rainfall 
Is of sufflclent duration to allow the flood waters 
from all parts of the drainage area to reach the 
cutlet at one time. 

The amount of rainfall and duration of the rain 
are the important elements. The average rate of 
I)recipltatlon ia found everywhere to vary Inversely 
as its duration. In temi>erate zones ns much as 
one-fourth of the mean yearly r.ainfall has been 
known to occur in one day: andaboutone-fourthof 
the maximum daily fall haa been registered in one 
hour. In designing drainage works for towns, 
therefore, it is required to decide on the greatest 
rainfall In one hour; and for highway and railway 
culverts provision may have to be made for the 
greatest anticipated fall in one-half hour. The 
.safest rule Is to take the greatest rainfall, as re 
corded, for such a time as Is required for the flood- 
water to reach the outlet from the extremes of the 
catchment-basin. 

A certain portion of the rain falling on the sur 
face need not be taken Into account in calculating 
flood-discharge. Some is lost from absorption, 
depending mainly on the porosity of the soil and 
Its condition at the time; a part is evaporated, de¬ 
pending on temperature and time of exposure; an¬ 
other part passes by percolation into subterranean 
channels. The coefflclent of discharge, or the por¬ 
tion that immediately flows off the surface. Is thus 
extremely difficult to estimate. As a general rule, 
the coefflclent of surface-discharge may be taken 
between one-third and two-thirds of the total rain¬ 
fall, In times of flood. The author gives the fol¬ 
lowing approximations: 

Per cent, 
of run-off. 

Plat country, sandy aoil or cultivated land.2.'> to a"> 
Meadows, gentle declinations, absorbent soil....,’Vi •• 45 
'Wooded bill-slopes and compact or atony aoil.45 “ S,*. 
Mountalnoua and rocky country, or non-abaorbent 
■urface.55 “ 6.'. 

For naked, unfissured mountains, very steep 
ground or paved streets, the coefflclent may ex¬ 
ceed 80%; but a coefflclent of 05% may be assumed 
as a maximum for ordinary cases. 

Flood-volumes are inversely proportionate to the 
extent of the catchment-areas, though the ratio Is 
not determined with certainty. The rainfall and 
physical conditions of various countries differ so 
widely that no formulas admit of general applica¬ 
tion. But Judging from experience and a number 
of observations the author proposes for average 

Mi^4 
cases- as the ratio of decrease due to area. 

M 

Here M = area of catchment in square miles. 

With the above data ascertained, the calculation 
of the greatest discharge is simple. In the formula 

M% 

Q = AxRxCx-: for A we may substitute 
M 

Its value In square miles, or 640 acres; Q = dls- 
c;harge in cu. ft. per second; R — the average rate 
of greatest rainfall anticipated, In Inches per hour, 

r 
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montbt' pzpoaure to wind and rmln. Twelre hour* may 

h« taken a« the minimum period of realatance for a good 

paint; ararcely any kind of composition will withstand the 

steam longer, except the patent material described In the 

last paragraph.—“The Engineer." 

REPAIBINQ A TUNNEL ON THE WESTERN ft AT* 

LANTIC R. R.t 

By W. H. Whorley.* 

The Weatem A Atlantic R. R. passes through a ridge in 

the Chattanooga Mountains by a tunnel 1,477 ft. long. 

This tunnel was one of the first built In the south, be¬ 

ing constructed in the years IS48 and 1A49. Work was 

begun on July l.l, 1H4A, and was carried on from both 

ends. A Junction was effected on October 31, 1849, and 

the first train passed through on May 7, 1830. The work 

was executed by J. D. Gray A Co., contractors, under 

direction of Chief Engineer W. V. Mitchell, and the im¬ 

mediate supervision of Assistant Engineerr D. C. Morse 

and D. B. Wells. 

The tunnel is lined with a full-centered arch, built of 

biick resting on stone walls, the springing line being about 

10 ft. above the base of the rail. The arch was Intended 

to have a radlua^of 0 ft. 6 Ins.; but In building It was 

allowed to vary considerably. At the junction point of 

the excavation from each end, there occurred a bulge in 

the alliiement, the wall on one side being set back and 

the ether wall projecting out Into the tunnel. 

The track at this place was nearly one toot out of line, 

In order to conform-to the walls as built. In aeveral 

plaet s the walls gave evidence of failure, and were push- 

11 g out into the tunnel. This, In connection with the tact 

that large cars suffered more or less damage In paasing 

through the tunnel, by striking projecting points on the 

V alls, and low plac* s In the arch, made It advisable to 

do acme repair work on the walls and to Increase the 

kize of tunntl at the smallest places. 

i*r< llnilraty to determining the amount of work to be 

done, a center line was run through the tunnel and cross 

However, owing to the slow setting quality of Howard 

ceicent. it was deemed best to use Louisville cement In 

the repair work. On account of the contracted working 

space and the greater ease with which brick could be 

handled, it was decided to rebuild the walls out of brick 
instead of stone. 

In tearing out the old wall, a hole was first cut through 

the three bottom courses of the arch and gradually wid¬ 

ened. As a stone in top course of masonry was uncov¬ 

ered, It would be removed. When the opening became 

four or five feet long, a small jack was placed near the 

center of It and brought to a bearing against the arch to 

sustain it. After rutting the opening to a length of from 

seven to ten feet, depending on the stability of the earth 

backing, the jack was removed and a piece of 8 x 16-in. 

timber placed in the opening under the arch and brought 

up to a bearing with jacks. One end of the timber rested 

on the old wall; the other, on a seat built Into the ad¬ 

joining section of new wall. Wedges were then driven 

under the ends of timber and the jacks removed. With 

this timber In place, the old wall could be taken down 

with ease, the only trouble being that small stones and 

earth would fall In from above and behind the arch. This 

was obviated by placing a 2-in. plank across the opening 

and just back of the 8 x 16-ln. timber. At several points, 

however, the earth backing was saturated with water, and 

it became necessary to put in lagging as the old wall was 

removed. This timbering would be taken out as the new 

work was built up. 

A suitable foundation for the new wall could generally 

be secured at a depth of 2 ft. below the base of the rail; 

but in the wet places, 3 or 4 ft. below would' not secure 

it, and a concrete footing bad to be used. The section of 

new wall would then be built up as near to the 8 x 16-ln. 
timber as the men could work, the timber removed, and 

the new wall built up and keyed under the arch. Pieces 

of slate were used in keying up, being driven into the 

mortar joints of top course of brick. 

With the timber removed, the old arch sustained Itself 

for a span length of 10 ft, without sign of failure, but 

was allowed to remain in this position for only a few 

Longitudinal Section. 

SECTIONS OF TUNNEL ON WESTERN d, ATLANTIC R. 

REPAIRING LINING. 

R., SHOWING METHOD OF 

sections taken every 30 ft. From these sections a mini¬ 

mum width of 11 ft. at base of rail and of 12 ft. 10 ft. 

above, was determined on as being a sise that could be 

obtained without excessive work. A template was made 

conforming to this sixe and passed through the tunnel. 

All projections that would not clear the template were 

marked and afterwards bull-pointed off. When this was 

Impossible, owing to the proximity of wall, the wall was 

taken down and set bark. The new work was set back to 

6 ft. from renter line at base of rail, and 6^ ft. 10 ft 

above. 
When tom out, the portions of the wall which bad given 

way were found to have been buitt on the sloping sides of 

large bowlders, and the insufficient footing bad caused 

fiiilnre of the wall. Fig. 1 shows a section of the wall 

as torn out at Station 113 +10 and as rebuilt. The small¬ 

est cross sectirn occurred at a bulge, near Stations 114- 

115, and It was determined to take down all of the project¬ 

ing wall, about 170 lin. ft., and set it back to correct 

position. 
Owing to contracted space In the tunnel. It was neces¬ 

sary to remove all men, tools, and material, whenever 

trains were to pass through, and In order to do this, a 

work train of three cars was fitted up with the necessary 

scaffolds and supplied with gasoline torches for lighting 

purposes. Mortsr was mixed on the cars, and all mate¬ 

rial remained on them until used. Debris torn out of the 

old wall was loaded on the cars and hauled to the waste 

bank. A siding was built near the west end of the tunnel 

for the use of this train, and a telephone system in¬ 

stalled. This consisted of three stations—one in ofBcs of 

the agent at Tunnel Hill, one at this siding, and tbs third 

at the east end of the tunnel. Semaphore signals at each 

end of the tunnel, in connection with the telephone sys¬ 

tem, were used to protect the workmen and work train. 

In the original work, Howard cement, manufactured on 

the line of Western A Atlantic R. R., was used, and eras 

found to be very hard and extremely difficult to cut out. 

•Engineer Western A Atlantic R. R.. AtlanU, Os. 
tA paper read before the Engineering Association of the 

South. 

momenta at a time, as care waa taken to maintain a bear¬ 

ing under the center of span, except at the time of put¬ 

ting In and of removing the timber. 

The new wail has a minimum width of ft. at the 

top, and 4 ft. at base of rail, and was provided with weep 

holes at intervals. In the wet portion of the tunnel the 

water does not come through these holes, but forces its 

way through the thickness of the wall, and wets the en¬ 

tire face of same. To facll tate matters, work was car¬ 

ried on simultsneously at two or three different places, 

the intention being to get one place tom out and ready 

for the bricklayers by the time they completed a section of 

the new wall at another place. 

Pig. 2 shows the method of underpinning the arch and 

ot rebuilding a section of the wall, and also a section of 

the arch. 
In rebuilding the arch, sections extending from the 

springing line up as far as was necessary to obtain the 

desired clearane,c and from 2% to 4 ft. in length, would 

be removed. Near the sides, the earth above the arch 

was a stiff clay, which waa self-susUining; but near the 

renter occurred a stratum of gravel and clay saturated 

with water. This gave considerable trouble, falling 

through almost continuously until timbering could be 

placed. One end of this timber rested on the old arch; 

the other, on the adjoining section of the new work. As 

the new work was to be set back from the old from 6 to 

18 Ins., it was necessary to block up this distance on top 

of the old arch, to carry the end of the lagging timber. In 

order that the timber would be clear of the new arch. 

Clearing a place for this blocking was a patience-trying 

Job, owing to the regularity with which mud and gravel 

fell from above. At one point, before lagging could be 

placed, material had fallen through until there was a 

balloon-shaped hole above the arch, about 10 ft high and 

8 ft acroas at the widest place. This void could not be 

found when the adjoining section of the arch waa tom 

out material having fallen from above and filled It 

Owing to the small clearance between the car roof and 

the arch, a special form of centering was required, one 

that would occupy as small space as possible. Bar iron, 

_V°l- XLI. 

1 in. thick, 4 Ins. wide, and 20 ft. long, wax 

radius of 6V4 ft., and on the underside of thi- * 

a 6-In. plate. VJ-ln. thick. This plate proje. . 

the side of the centering and carried the end? tljp”, 

boards used for lagging. The rivets were cou r-gut *” 
the ouUlde of the centering, to present a sme •, 
next the arch 

In keying up a section of the new work, a .v,. 

18 ins. square had to be left ooen for th. of”"' 

workmen. As soon as the next section had b tom ^ 

this space could be, and was, built up. in Idlnr*"^ 
the last section, this space had to be tilled m bei 

and proved to be a tedious undertaking opfo"* 

was gradually reduced to a sixe of 10 x 18 i j?* 

top ring then completed and keyed up, the .'.Hgion 

the mortar holding the bricks in place until t. oouh 

be driven home. The next ring was treated a simiij, 
manner, and so on to the face ring. 

Of the walls 412 lln. ft. were Uken down j mbmn 

and of the arch 178 lln. ft. None of the aroi, 
down from one wall acroas to the other, but nly gu® 

dent to gain the required clearance and to br; ^ the anh 

over to the new wall. The width tom out vat d from ' 

ft. to 14 ft. at the widest point, or about two-t!nr ia of th^ 
distance across. 

302,000 brick and 592 bbls. of cement were uted in the 

work, which amounted to 607 cu. yds. of masonry. 

The total cost of the work amounted to $7.4(it. dividd 
as follows: 

Labor cost of tearing out old work. $1 7r>a, 
Coot per cu. yd., including halt train crew $3.8“ ' 
Labor cost of building In new work. 1 i- 
Coot per cu. yd., including half train crew 3.3.8 ' 
Labor cost of train crew. 1 

Cost of material. 3.82 2 :!>l¥, 
Company service, freight on material_ 1.22 " ii:,?:! 

ToUl . $8 42 $7l40(¥, 

Nine alcoves, or niches, were built at suitable distances 

through the tunnel, to secure for trackmen a place of 

refuge from passing trains. They are 18 Ins de. p 30 Ins 

wide, and arched over at a height of 6 ft., except that the 

two nearest the center of the tunnel were made I ft. vide 

The regular trains arrived at Tunnel Hill so froquentlr 

that slightly over two hours was the longest working time 

between any two schedules, and usually less than one 

hour at a time was all that could be used. In uidttinn to 

the regular trains, a large number of extra irul i? tnorinit 

troops, had to be avoided. 

Work was in progress eight months, and duri ig that 

time there was not one moment’s delay tu a passenger 

train, and only once was a freight train bebi longer than 

twenty minutes. This showing and the sue- ess of th* 

work are largely due to the care and good judgment of 

Foreman of Construction A. H. Richards The repairs 

were completed last August, and a recent examination 

failed to reveal any sign of settlement cracks at the junc¬ 

tion points of new and old work. 

THE FIRST YEAR’S WORK OF THE SHOREDITCH. 

ENGLAND. GARBAGE FURNACE. 

The Shoreditch Dust Destructor, or garbage fur¬ 
nace, located In London, England, regarding which 
there was bo much talk during Its Installation, 
consumed 25,913 short tons of garbage during tV 
year ending June 24, 1898, or an average of 71 
tons a day. The total charges of the plant for 
wages, supplies, carting away clinker, insurance, 
taxes, lighting, water and sundries were $21,281 
or 82 cts. per ton. The cost of labor alone ww 
53 cts. a ton, and carting away the clinker, 11 cts. 
a ton In addition. No fuel was used to aid the 
combustion In t,he garbage furnaces. On the con¬ 
trary, the waste heat of the plant was used to 
generate steam for the electric lighting station, 
in connection with which It is operated, and m 
heat the public library. Theamountof thissteamis 
not stated In the printed report, or “Trading Ac¬ 
count," of the destructor and electric lighting 
plant kindly sent to us by Mr. H. E. Kershaw 
chairman of the committee having the plant In 
charge. The destructor Is credited with labor for 
other departments of the vestry, trade refuse re¬ 
ceipts, and a charge of 47 cts. per long ton saved 
the scavenging department for relieving it from 
towing the refuse to saa, leaving the net cost of 
operating the destructor $8,550, about 33 cts. per 
short ton. To both the gross and net cost, as 
given above, should be added $6,970, or about 27 
cts. a ton, for interest and repayment of capital- 

This would make the total charges for the de¬ 
structor $1.00 a ton, and the net charge.- without 
allowance for heat utilised, 60 cts. a ton. What 
should be allowed for heat furnished the electric 
light plant cannot be stated, as the report gicii 
no data from which even an estimate can b’ 
made, except the tonnage of garbage burned. It 
has been claimed for the plant that every 10 be 
of refuse destroyed by it ibould raise us much 
steam as 1 Ib. of coal, but some of the heat gecer- 
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now, that meant are proTided for fumlthing a tuppljr of 

pure air. The Increased cost of a renttlating system over 

the ordinary beating job would make such a slight addition 

to the cost of a large building that it would seem good 
engineering on the part of the architect to provide for It. 

and a good business investment on the part of the owners 

to pay for it. Of course, the cost of operating the ventil¬ 

ating system is greater than the cost of heating alone, but 

the increased cost would have such a slight effect upon 

rental values that the Installation of a ventilating plant 

certainly ought to attract raher than keep away tenants 

In considering the cost of a ventilating system it should 

not be forgotten that the number of really cold days in 

a year in the latitude of New York and Chicago is not 

very great, and also that in almost oil the tall buildings 

there is considerably more exhaust steam than is needed 

to do the simple htaUng of the building. 

which Mr. Bruce Price was the architect. Mr. Alfred 

R. Wolff, who designed the ventilating system, provided 

an extensive Sturtevant hot-blast plant In the basement, 

supplying about four changes of air per hour to the seven 

lower stories. From each of those foul air was drawn 

by flues to fan chambers on the roof. The plant of th« 

Singer Building, in New York, and that of the Carnegie 

Building, In Pittsburg, both designed by Mr. Wolff, are 

arranged with the direct-indirect system of supply with 

an exhaust ventilating system, and both are said to have 

been very satlefrctory. In all probability this last-men¬ 

tioned type of plant or that used in the Buffalo building 

mentioneo will be most used in the future, as the flues 

required in the system where the air is both supplied and 

removed by a blower system takes up so much room as 

to render them objectionable, particularly if the building 

is a tall one. 

the span. About II. oi me ow-m. waiei iiiaiii 

and also of the 12-ln. gras pipe were exposed un- 

supr^'t^^*- 
AViih the culvert stopped up the roadway em¬ 

bankment acted as a dam to the stream above, 

and the water rose to a height of 10 ft. above the 

top of the culvert by 4 p. m., Jan. 14, and to 15 ft. 
above by 4 p. m., Jan 16. The next day, Jan. 17, 
the rise was 1 ft. more, and finally at 12 m. (mid¬ 

night) the water broke through the embankment 

wh re it was weakened by the cavity caused by 

the bursting water pipe. The four pedestals of 

the <!<>-ft. span were soon carried down (Fig. 1) 
with the crumbling earth, but the girders and 

tresiie columns were upheld by the adjacent spans 

CONTRACTS FOR SANITARY WORKS AT HAVANA. 

Cuba, were nearly ready for signature when the Spanlsh- 

Amerlcan war began. The negotiations were resumed 

after the conclusion of peace and were nearing the point 

of Anal execution when the U. S. Kvacuatlon Commission 

requested and secured the suspension of these and some 

street railway franchise negotiations then in progress. As 

far back as 1894, M. J. Pady & Co., Brooklyn contractors, 

sent an engineer, Mr. A. T. Byrne, to Cuba to make plans 

and estimates for sewers, paving and garbage disposal 

Mr. Byrne made a comprehensive report on the subject 

In April, ISP.", and a contract, based on these plans and 

the report, has been under consideration for a long time. 

The contract price for the improvements named was 

about $12.*i<K).0O0, and the contractors were to take tl% 

bonds at 10% discount for the work, or about $ll.O(K),0Ot> 

in ail. The work was to be done In five years, but re- 

eently the contractors have offered to do it in much less 

time. A partial separate system of sewerage was pro¬ 

posed, with chemical precipitation for the sewage proper. 

The effluent was to be discharged Into the bay, but on the 

recommendation of a Spanish engineer the plans were 

changed and the price Increased to provide for pumping 

the effluent over a ridge and out to sea. the sewage to be 

lifted some 120 ft. or more altogether. The eontractors, 

M. J. Dady & Co., 4ti Court St., Brooklyn, N. Y.. have 

issued pamphlets containing Mr. Byrne’s report and a 

transcript of the lengthy proceedings of the Havana City 

Council and other officials In this matter. A brief has 

been submitted to the U. S. Government asking that the 

negotiations be allowed to proceed. On Jan. 2.'!. the U. S. 

Attorney-General recommended that the restraining order 

be continued until affairs In Havana become more settled. 

FIG. 3.—VIEW LOOKING EAST TOWARD WILSON AVE. BRIDGE. SHOWING EXTENT OF 
THE WRECK. 

(The foreground shows evidence of the outrush of the water, which fore through the embankment 
from the opposite side.) 

of the structure. Fig. 2 shows the appearance of 
the washout and the bridge at 9:15 a. m., Jan 18 
At this time the deflection In the top chords of the 
girders was about 4 or 5 Ins. The reason why the 
masonry pedestals were torn away from the 
trestle legs with so little damage to the latter was 
because the nuts of the holding down bolts had 
been removed In anticipation, probably, of just 

what occurred. 
At about 10 a. m., Jan. 18, the west pedestal ot 

the pair still standing south of the opening, which 
is shown at A, Figs. 1 and 2, was carried down, 
and the bridge commenced to settle slowly, and 
Anally, with scarcely anj^ noise, it reached the 
bottom of the washout, leaving a gap of 180 ft. 
between the portions of the bridge undisturbed. 
The water which had accumulated above the em¬ 
bankment soon passed off without doing any 
further damage to amount to anything. Figs. 3 
and 4 show the extent and appearance of the 
wreck so clearly as to make a description o'f it 
unnecessary. Fig. 4 was engraved from a photo¬ 
graph taken within an hour after the final col¬ 
lapse, and Fig. 3 is from one taken the day after 
the wreck, and looking east. 

The city is preparing to construct a temporary 
trestle across the opening made in the viaduct 
for the accommodation of the street cars and other 
traffic pending the reconstruction of the damaged 
portion of the structure by the railway company. 
For the information from which this description 
of the accident has been prepared we are indebted 
to Mr. James T. Pardee, Assistant Engineer in 
Charge of Bridges and Viaducts, Engineering De¬ 
partment, Department of Public Works, Cleve¬ 
land, O. The photographs and rough sketch 
from which our illustrations were made, were fur¬ 
nished us by Mr. C. H. Haupt, Assistant Engi¬ 
neer, in the same department. 

One of the earliest really tall buildings In wh'ch pro¬ 

vision was made for an air supply was the Manhattan 

Life Building In New York city. In this the building is 

warmed by direct radiators placed inside of the windows. 

Long narrow slots were cut In the window sills admitting 

fresh air over the radiators, so that it would meet and 

mingle with the column of heated air rising from the 

radiators. To make the air supply Independent of the 

force and direction of the wind, each room is connected 

to one of four systems of foul-air ducts carried above a 

suspended ceiling In the corridors, each of the ducts con¬ 

necting with a flue or shaft leading to a fan chamber on 

the roof, where a powerful exhaust fan tends to create a 

vacuum throughout the building, which insures a flow of 

fresh air through the window openings. Messrs. Kimball 

ft Thompson were the architects of this huilding, and 

Messrs. Gillis ft Geoghegan the heating contractors. 

A novel ventilating plant for a tall building is to be 

found In the 11-story Real Estate Exchange, in Buffalo, 

where a blower system Is relied upon entirely for heat 

and ventilation, there being no direct radiation In the 

hffilding. Two indeoendent hot-blast coils and fans are 

employed. The building Is E shaped in plan. Near 

each angle in the building is a shaft running from the 

cellar to the upper floors and containing a number of gal¬ 

vanized iron flues, one Independent flue being carried up 

from the colls to each of the upper floors. Each flue sup¬ 

plies one-half of a floor, and does this by means of a duct 

located above a suspended ceiling, the duct supplying reg¬ 

isters opening into the top of each room. The air passes 

out of the rooms through registers Into the corridor and 

leaves the building through openings over the elevator 

shaft. The architects ot the building, Messrs. Green ft 

Wicks, of Buffalo, Informed the author but a few weeks 

ago that the plant cost but little more than the ordinary 

heating system, and had given excellent satisfaction, so 

much so that they would Install the same system again if 

opportunity offered. The Buffalo Forge Company were 

the contractors for the heating system. In this huilding 

the temperature of the rooms Is regulated by controlling 

the amount of heated air admitted, as all of the air 

must be raised to a temperature necessary to warm the 

most exposed rooms. The Ideal arrangement would be to 

have a double-duct system, that Is, a hot and cold air 

duct, with a mixing damper for each room, but the cost of 

such a plant would make It almost out ot the question. It 

might be well, therefore. In such a system of air supply, 

to depend partly on direct radiators, say to put In enough 

to supply the heat transmitted by the walls and windows, 

and depend upon the blower system for air for ventilation 

only. 
Still another type of ventilating apparatus is found in 

the American Surety Building, in New York city, of 

THE DESIGNING OF DRAW SPANS.—By Charles H. 
Wright, M. Am. Soc. C. E. New York: John Wiley 
ft Sons. CIcth, fix 9 ins.; pp. .'klT; Illustrated; $3..'>0. 

Although the author does not mention the fact in his 

preface, this book is really an enlargement of the work 

hearing the same title which was published by him about 

18 months ago (Eng. News. May 27, 1897), and we are 

pleased to say that It is a much superior work In many 

respects. Many of the faults of the original book, and 

they wore quite numerous and Important, have been 

remedied, with the result that the author has produced a 

usedul treatise on a branch of bridge engineering concern¬ 

ing which there was not much information In bandy 

shape for consultation. 

Part I. of the book takes up Plate-Girder Draws, and is 

practically identical with the original \olume mentioned 

above. A fault which this part of the author's work 

still contains Is the publicat.on of a large number of 

drawings of different forms of turning and end-lifting 

machinery without any text to describe them and to 

point out their salient features and points of advantage 

and disadvantage. In this part also are given formulas 

and tabular Information of various sorts relating to the 

design of shafting, gearing, bearings, pivots, springs, 

cams, lever ruptures, etc., which are likely to be useful 

to the designer. Many of these are taken from the shop 

records of prominent bridge companies, and have been 

proven by practice, while others are «.elected from the 

works of such well-known authorities .is Reuleaux and 
Unwin. 

In Part II. the broader questions of the design and con¬ 

struction of draw spans of various types, including swing 

spans, bascule spans, rolling draw spans, etc., are treated 

of. The principal headings explain the scope of 

the treatment, and these are as follows: Types 

of Draw Spans; Weight and Coat of Draw Bridges; 

General Formulas and Tables for Determining 

Stresses; Deflection of Truss Spans; The Forces to 

be Overcome in the Operation of a Draw Span; 

End Lifting Machinery; Turning Machinery; Power for 

Operating Draw Spans—Steam. Electricity, etc.; Descrip¬ 

tions of Various Existing Bridges; Tables and General 

DaU for Ropes, Chairs, EelU, Friction Clutches, Brakes, 

Strength of Pipes, Cylinders, etc.; Speclfleatlons. The 

text is copiously illustrated by single cuts and large 

plates of engravings, and an adequate Index Is provided. 

Altogether the book is a very satisfactory treatise, and 

well deserves a place In the library of every bridge en¬ 

gineer. 

the ventilation and heatino op tall buildinos.* 
By Henry C. Meyer, Jr. 

The demand for proper ventilation in the modern office 

buildings is of recent origin and it Is very seldom, even 

‘Condensed from a pspsr read at the New York meet¬ 
ing of the American Soriety ot Heating and Ventilating 
Engineers. 
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<2) Area, 2% sq. miles; creek bed very crooked; 
2 miles to foot of steep hills; greatest, distance of 
water-travel 4 miles, taking fully 2 hours; coeffi¬ 
cient of surface-discharge taken at 50%; greatest 
rainfall not certain, but estimated at nearly V4-ln. 
per hour. 

Maximum discharge by formula « 819 eu. ft per sec.' 
" “ by measurement — 210 “ “ " 

(3) Area, 49 sq. miles; principal valley, 13 miles 
long, with a rise of 20 ft. to the mile; water-travel 

for such a duration as will allow the flood-water 
to reach the outlet from the farthest extremity 
of the catchment-area; C » coefficient of surface- 
discharge, giving the proportion of rainfall that 

may be expected to flow off the surface; - 

is used where the water-shed exceeds one square 
mile In area. 

To illustrate the application of this formula to 
a particular case, the author assumes the follow¬ 
ing data: Rainfall, 12 Ins. for 24 hours, with a 
maximum of 3 ins. in one hour; coefficient of sur¬ 
face-discharge at full value of 06%; catchment- 
area of 75 sq. miles, with 14 miles from outlet to 
extreme point of basin; a rapidly discharging 
basin with compact, steep ground; the inclination 
of valleys such as to give the main stream an 
average velocity of 3^ miles per hour. It follows 
that the duration of rainfall would not be less than 
4 hours, and as the greatest downpour In that 
time could not be expected to exceed 6 ins., the 
average rate would be 1% Ins. per hour. Then 

4 _ 
Q S3 «40 X 1^ X % X = 16,384 cu. ft. per sec. 

The author says this is twice the quantity given 
by Mr. J. T. Panning in his table of “flood-vol¬ 
umes from given water-sheds” for an area of 75 
sq. miles, lie explains this by saying that while 
the Panning tables are based on a maximum rain¬ 
fall of 12 ins. in 24 hours and a two-thirds dis¬ 
charge, as alxive, the rainfall Is taken as uniform 
for the whole day, or IH ins. per hour. This the 
author objects to as Inaccurate. He claims that 
with 12 ins. rainfall in one day, the maximum for 
one hour should not be less than 2 ins. In Sydney, 
for example, the records of 25 years show that the 
heaviest rain for one day was nearly 12 Ins.; for 4 
hours nearly 6 Ins., and for one hour about 214 Ins. 

With the greatest discharge at the outlet calcu¬ 
lated, the area of the opening will depend on the 
greatest velocity of flow deemed safe or advisable. 
If the culvert or conduit is subject to a constant 
discharge, as in sewers, a slow and steady flow is 
best, to avoid erosion; under such conditions 5 ft. 
per second Is a usual limit. But for short water¬ 
ways, used at long flood Intervals, a velocity of 10 
ft. per second may be safely allowed. As a maxi¬ 
mum of rainfall has been provided for in the cal¬ 
culation, there is no necessity for a margin of 
safety in the dimensions of the outlet. 

, In cases actually tested by the author, he found 

me vaiiey oi ivingsoury Kun extends fr .m the 
Cuyahoga River east about 1% miles t Wilson 
Ave. About a quarter of a mile further . as*, it 
branches, one branch extending southeist, and 
this branch was dammed at a point ab )ut fou, 
miles from the mouth of the run, formin;.; what 
was known as Herron’s Pond. The flow of water 
in the run was west toward the river. 

The bridge was built directly over the nadway 
embankment, and consisted of a 60-ft. plate 
girder span crossing the roadway track.< and a 
60-ft. lattice girder over the culvert, and a series 
of lattice girder spans, each 3t> ft. long, for the 
remainder of its length. Trestle tower.s suppi.ne.l 
the spans, and the legs of these towers rested m 
stone masonry pedestals built in the old roadway 
The metal portion of the bridge was ft 
long, and carried a 45-ft. roadway and two Ttj.ft 

sidewalks. Its approaches were earth etnbank- 
ments 230 ft. and :d45 ft. long, respectively. Th" 
steelwork was calculated for a double-track street 
railway and for general street traffic. 

On Jan. 13 a heavy rain started at 7;4.1 p. m 
and continued until 5:30 a. m. the next morn¬ 
ing; started again at 7:46 a. m. (Jan. 14), and con¬ 
tinued at Intervals until 3:t)5 p. m., with quite a 
heavy shower between 10:30 a. m. and 11 a. m 

The U. S. Weather Bureau reports the raitifal. 
during this time as follows: 

For 24 hrs. ending at 8 p. m., Jan. l.S. n.ii-iit 
“ 12 " “ 7 a. m., Jan. 14. ott-in 
" 12 “ •• 7 p. m., Jan. 14. O il-ln. 
This rainfall increased the flow of water through 

the run. Early on the morning of Jan. 14, about 
3 a. m., the dam at Herron’s Pond, about miles 
east of Wilson Ave., broke. At about the same 
time one of the 8-ln. water pipes in the Wilson 
Ave. embankment also broke directly over the 
culvert, washing the earth through the manhole 
into the culvert and choking it up. From appear¬ 
ances the brickwork of the manhole was evidently- 
broken up and with the earth broke through the 

SHTflif/- 

EmbankmtnT 

. 1.—Sketch Showing Cause and Progress of 
Washout Which Wrecked the Wilson Ave. 
Bridge, Cleveland, O. 

over 20 miles, requiring 7 to 8 hours; rainfall, 
3-7-ln. per hour; coefficient of surface-discharge, 
•10%. 

Maximum discharge by formula — 2,03.5 cu. ft. per sec. 
’* “ by measurement •» 1,820 “ " “ 

(4) Area, 418 sq. miles; main water course ex¬ 
tending back 26 miles, with many miles of 
branches; a flat valley inclined 142 ft. in 15 miles; 
one day assumed as time to travet-se the whole 
length of the basin; rainfall, nearly 4 inS. in one 
day had fallen, but an average rate of 1-6-in. per 
hrur taken; land partly arable, but hills steep and 
wooded; coefficient of surface-discharge taken 
at 45%. 

4 

Q ■- 640 X .45 X 1-6 x V 418f — 4,435 cu. ft. per sec. 
Actual discharge by measurement — 4,681 ’’ ’* “ 

THE WILSON AVENUE BRIDGE DISASTER. CLEVE¬ 

LAND, 0. 

The accompanying Illustrations show very 
clearly the cause and nature of the wreck of the 
bridge carrying Wilson Ave. over the Cuyahoga 
River at Cleveland, O., which occurred on Jan. 18, 
and was briefly noted in our last issue. This 
bridge was opened for traffic on March .3, 1898, 

FIG. 2.—VIEW OF WILSON AVE. BRIDGE JUST PREVIOUS TO COL¬ 
LAPSE, SHOWING EXTENT OF WASHOUT. 

(The damming up of the water was against the oppsite side of the embankmeiU. 
At A Is shown the masonry whose collapse immediately preceded the fall of the 
bridge.) 

the following results between calculation and 
measurement of discharge: 

(1) Area, 586 acres: flat gully with steep hills at 
sides; clear, grassy land; coefficient of surface- 
discharge taken at 40%; heaviest rainfall, %-in 

per hour. 

Maximum discharge by formula 176 cu. ft. per sec. 
" by measurement —122. 

FIG. 4.—VIEW LOOKING EAST INTO WASHOUT, SHOWING APPEAR 

ANCE OF WRECKED STEELWORK. 

(This view was taken one-half hour after the collapse occurred.) 

culvert. The iron cap of the manhole, weighing 
between 300 and 400 lbs., was afterwards found 
in the bed of the creek several hundred feet down¬ 
stream. A hole (Pig. 1) was soon made in the 
roadway of the embankment under the 60-fi span, 
about 40 ft. in diameter and 20 ft. deep, the edges 
of the opening being f,-om 8 ft. Ao 2 ft. from ’he 
faces of the four pedestals immediately Bupportl i? 

and was built by the New York, Chicago & St. 
I»uis By. and the city of Cleveland, under an 
agreement made in 1882. Its total cost was about 

$115,000. 
To understand the accident the nature of the 

bridge site needs a little explanation. In 1872 
Wilson Ave. was extended across the valley of 
Kingsbury Run by constructing an embankment 
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BOILERS AND FURNACES CONSIDERED IN THEIR 
RELATION TO STEAM ENOINEEKINO.—Br William 
M. Barr, M. Am. Soc. M. B. Philadelphia; J. B 
Llpplncott Co. Cloth; Sve; pp. 405; IlluatraUooa; 

The author of thia work In 1880 publlabed a book on 

"High Preaaure Steam Bollera," which la now out of 

print. The preaent book la entirely new, the former one 

being "aet aaide aa a thing of tbe paat. ' The book treats 

chiefly of boiler conatructlon, and flta tbe needa of de- 

Blgnera and bulldera of bollera, ratber than thoae of boiler 

uaera. Tbe flrat chapter, of only 15 pagea, la all that Is 

glyen to the aubjert of "Furnace Conatructlon." It treats 

It in the usual descriptlTe method. It Is scarcely up tu 

date In some of Its flgurea, giving 772 Instead of 778 

rt.-lba. aa the value of the mechanical iquivalent of a 

heat unit, and 14,,'iOO, instead of 14,000, •os tbe heat value 

(it a pound of carbon. It contains a table covering tour 

|iag€>s, giving proilmate analysis and caloriflc value of 

selected American coals. The calorific values are calcu¬ 

lated on tbe assumption that the volatile matter of all 

tbe coals has a heating value of 20,000 heat units per 

|K>und, and that 5,000 beat units are absorbed "in tbe 

process of dissociation of tbe gases from the coal;" two 

very erroneotis assumptions. They are based on experi¬ 

ments of Prof. E. T. Cox, on Indiana coals. Very differ¬ 

ent figures would have been found from experiments on 

coals of other states. Tbe table gives 13,20.'i heat units 

fur Cumberland coal, containing 9.79% ash and 1.2.*i% 

moisture. This 14 about 0% below tbe probable beating 

value of such coal as shown by recent tests. 

Chapter II discusses tbe materials of construction; cast 

Iron, wrought Iron and mild steel. This chapter Is also 

scarcely up to tbe times. It contains tbe old designations 

of wrought Iron, C H No. 1 flange, and tbe like, which 

have passed Into oblivion, since iron toller plate made 

from hammered charcoal blooms has been dlsolaced by 

steel. Cast Iron is said to have a crushing strength of 

from 50,(KI0 to 75,000 lbs. per sq. in., figures far below the 

actual strength. Tbe old style test piece for steel plates, 

with a circular groove 1 In. wide, which has been con¬ 

demned by authorities for over 20 years, is said for a 

tcnille test only, to be "perhaps good enough, the groove 

simply indicating where the break will take place." This 

Is a remarkable statement, especially In view of the fact 

that on the next page the author gives a table which 

shows that the apparent tensile strength of a grooved test 

piece Is 03.000 lbs. per sq. In., when that of a test piece 

w ith parallel sides 8 Ins. long is only .Vi,200 lbs. 

Chapter 111 is devoted to riveted Joints. It Is very fully 

Illustrated, and contains many tables of results of tests 

made at the Watertown arsenal. Chapter IV treats of 

welding and flanging. Chapter V discusses details and 

strength of construction. It contains tables of working 

strength for various diameters, and many extracts from 

the rub's of the U. 8. Board of Supervising Inspectors, and 

the i’biladelphla rules. Many drawings of details are 

given. Externally flrcKl shell boilers are described and 

Illustrated In Chapter VI. Chapter VII describes boiler 

furnaces and settings. Including different forms of grate 

burs, mechanical stokers, etc. Chapter VllI describes In¬ 

ternally fired boilers, and Chapter IX sectional and water- 

tube bollera. A table of performances of 21 different 

boilers, of a variety of types, is appended to this chapter, 

which the author says may prove "Interesting, even 

though It had no special value." The results given are 

not strictly comparative, for the coals and the conditions 

of the tests were not the same. Chapter X describes and 

Illustrates boiler mountings and safety appliances. Chap¬ 

ter XI, only 9 pages, treau of chimneys. Two tables of 

dimensions are given, based on certain assured condi¬ 

tions. 
On the whole the book Is an interesting and more or 

Icss^ useful compilation on the subject of conatructlon of 

boilers. It contains many things that are not new, and 

some things that are not good, but It may be worthy of 

a place In an engineer's library for the good things that 

are In It. Tbe printing is well done, and the Illustrations 

are excellent. 

COMMERCIAL CUBA; A Book for Business Men.—By 
William J. Clark; with an Introduction by E. Sherman 
Oould, M. Am. Soc. C. E. New York; Charles Scrib¬ 
ner’s Sons. Cloth; lIVi x 6 Ins.; pp. 514; with maps 
and Illustrations. $4. 

This work, by Mr. Clark, who la at the head of the 

Railway Department of the General Electric Co., Is a 

very timely production. As Mr. Gould remarks In 

his Introduction; "The Intolerable previous condi¬ 

tion of affairs having been demolished by the 

events of tbe past year, the vaster task of reconstruction 

must now be taken In hand." Before beginning this latter 

work, cold facts must be ascertained and the peculiarities 

of tbe people and the resources of the islands must be 

carefully studied. It Is tbe material for this study that 

Mr. Clark places before his readers, and in a pleasing and 

Interesting style. Much valuable Information is conveyed 

upon a great variety of subjects. Commencing with the 

manners and customs of the people, successive chapters 

deal with popu.ation, c’.lmite, descriptive geography, trans¬ 

portation, flnancial and legal administration, animal and 

vegetable life, etc., and finally various Important provinces 

and cities are separately described. In a lengthy appen¬ 

dix Is a directory, with the names and occupation of busi¬ 

ness men In the cities and towns of Cuba with whom it 

might be profitable to correspond for further business 
Information. 

According to the census of 1887, the last taken, the 

population of Cuba was 1,631,687; and of the 1,102,689 

whites in this aggregate, 35.1% could read and write, and 

11.7% of tbe negroes and Chinese could do the same. In 

1887 the negroes formed 30.5% of tbe total population, 

as compared with 45.8% in 1804, and 50.75% in 1850. Mr. 

Clark estimates tbe preaent total population of Cuba at 

about 1,380,000 souls. Tbe present railway s/Stem ap¬ 

proximates 1,100 miles of track, exclusive of over 100 pri¬ 

vate railways of varying gages used In connection with 
plantations. This railway system commences In the east 

at Santa Clara and ends in i,ie west at Pinar del Rio, tbe 

city of Havana being always the chief objective point. In 

this connection. Hr. Clark warns bis readers of tbe many 

Incorrect maps of Cuba lately given to the public. Tbe 

Spaniards were themselves bad map-makers; and their 
mistakes have been copied, and many new errors have 

been made through misunderstanding of Spanish data. 

As to common roads, tbe author remarks that, instead of 

being a lost art, rosd-mak!ng is an art never yet 
acquired by tbe Cubans; and tbe great majority of the 

highways laid down on the maps are simply routes of 

travel with an inconceivable depth of mud in wet weather, 

and a most* objectionable dust In tbe dry season. While 

there are some good roads Immediately about the chief 

cities, they rapidly deteriorate as they radiate from these 

centers. The excuse Is that road-building In Cuba Is 

expensive, owing to tbe character of tbe soil and tbe 
tropical rains. 

Under the head of animal and vegetable life, we are told 

that the almost untouched forests of Cuba cover from 

15 to 18 million acres, with a wonderful variety of Im¬ 
portant trees, nearly all of which are useful for some 

purpose. But with all this forest wealth, the total ex¬ 

port of lumber and timber from Cuba has never much 

exceeded $220,000 per year. Lack of transportation 

facilities is largely responsible for this small trade In a 

valuable product. 

Mr. Clark plainly points out the needs and the possible 

vast output of this rich Island, now that It is cut loose 

from the commercial fetters which bound It to Spain and 

the oppressive duties and internal taxation which effect¬ 

ually prevented local development. But be also shows 

that very much must be done in prov....,ng facilities and in 

teaching tbe people new methods before tbe natural 

wealth of this country ran be utilized In commerce. But 

as an intelligent knowledge of existing conditions is a 

first step in all advance, this publication is exceedingly 

valuable and the best, for tbe purpose intended, that has 

yet appeared. ' 

ANNUAL MEETINa, AMERICAN SOCIETY OF CIVIL 

ENGINEERS. 

The forty-sixth annual meeting of the Society was held 

at the Society bouse in New York city on Jan. 18 and 19, 

1899. There was a large attendance of members. Includ¬ 

ing quite a number from distant parts of the country, and 

the business meeting, lecture, reception, and tbe various 

excursions were well attended. 

At tbe business meeting on the 18th, the time was taken 

up for the most part In receiving the reports of tbe Board 

of Directors, Secretary and Treasurer, and in the discus¬ 

sion of the reports of special committees. The following 

is an abstract of these various reports: 

Membership.—The changes in membership during the 
year are shown by the following table. 

Honorary members . 

.-J 

Resi¬ 
dent. 

.... 2 

an. 1, It 
Non- 
res¬ 

ident 
7 

199-, 

ToUl. 
9 

Changes 
during the 
r—Tear.—Y 
LfOas. Qaio.« 

Corresponding members.. .. 3 3 
Members . ...253 1,078 1..3.31 53 83 
Associate members . ...75 295 370 29 74 
Associates. ... 35 61 86 4 9 
Juniors . ... 95 164 259 70 39 
Fellows . ... 10 28 38 3 
Subscribers . .. 3 25 28 2 

ToUl . ....473 1,651 2,124 161 205 

It will be seen by tbe table that the net increase during 
the year was 44. Tbe total number of applications for 
membership received during the year was 222, and action 
was taken as follows: Passed to ballot as members, 86; 
passed to ballot as associate members, 8U; elected asso¬ 
ciates, 8; elected Juniors, 39; total, 213; applications 
now awaiting action, 52. Tbe losses by death during the 
year were 22. 

Library.-During tbe year $141.08 have been expended 
on the library, and 1,240 bound volumes, pamph¬ 
lets, charts, speclflcatlons, etc., have been added. 
The present number of titles in the library Is now 23,161. 
Since Dec. 16, 1897, the house of the Society has been 
open every day, except Sundays, between tbe hours of 
9 a. m. and 10 p. m.. On Sundays tbe hours for opening 
have been from 2 p. m. to 9 p. m. Tbe resulting attend¬ 
ance has been gratifying. During 1898 the total attend¬ 
ance was 2,401, and the total attendance In the reading- 
room, 1,696, .89% of the latter being between the hours of 
5 p. m. and 10 p. m. These figures are exclusive of the 
attendance at meetings. The attendance In the reading- 
room shows an Increase of 91% over that of 1897. 

During the year much attention has been given to a 
complete reclassification and indexing of tbe library. 
This work, which Is well under way, will require consid¬ 
erable time for Its completion. It has however, been 
taken up on general lines of classification, so that each 
section may be finished in Its turn and be complete in 
itself. The new Index for the largest section in the U- 

VoL XLI. No. 

brary, that of railways, which now contains 3,106 ' «■ 
Is nearly completed, tne total number of cards requireu for 
It being about l^,tAiU. 

It Is tbe hope that arrangements may be perfected lu 'ijs 
near future which will enable non-resident members t> de¬ 
rive some direct benefit from the library, and the v^ork 
above outlined is a necessary preliminary step for tb- at- 
tainment of that object. The Impossibility of making tbe 
library a circulating one Is well understood, but It is 
lieved that a plan can soon be formulated by which ir.. fi¬ 
bers may Secure, through the Secretary, Information to 
tbe contents of the library on any particular line of i' g. 
tlgation; that tbe usefulness of this large collectic.- of 
engineering works will thus be much Increased, and .nat 
such service will be appreciated by those who are u..aide 
to consult the library in person. 

Tbe loan on tbe new Society bouse has been fixed at 
$8.’i,UU0. Tbe net cost of publications during tbe year ;;aa 
been $7,374. 

Meetings.—Nineteen regular semi-monthly meetings and 
one special meeting have been held during the year at 
which the average attendance was 115, an Increase of 
over tbe meetings held during 1897. Twenty-one formal 
papers were presented for discussion during tbe year, in 
tbe oral discussion of these papers 88 persons took pirt. 
and correspondence from 132 persons was presented. ^ 

Treasurer’s Report.—The report of the Treasurer shows 
the following receipts and expenditures: 
Balance on band Dec. 31, 1897.$11,75*' Ji 
Receipts from current sources, Jan. 1 to Dec. 

31, 1898. 46.1<-,.M.-5 
Received from subscriptions to new Society house 195 oo 
Received from sale of Historical Sketch. lio.iio 
Received on mortgage, new house.15,OOimio 

ToUl .$73.42') 54 
Payment to audited vouchers for cur¬ 

rent business Jair. 1 to Dec. 31, 
1898.$37,450.90 

Payment of audited vouchers, extra¬ 
ordinary expenses, Jan. 1 to Dec. 
31, 1898. 28,274.73 

Balance on hand Dec. 31, 1898: 
In Union Trust Co.$381.66 
In Garfield National Bank. .6,333.25 
In hands of the Treasurer. 985.00 

- $7,699.91 
ToUl ..$73,42.'. .54 

The Norman medal was awarded by the committee to 

Mr. B. F. Thomas for his paper on "Movable Dams." Mr. 

Henry Goldmark received the Thomas Fitch Rowland prize 

for his paper on the “Power Plant. Pipe Line and Dam of 

the Pioneer Electric Power Co." The Collingwood prize 

for the best paper presented by a Junior member was not 

awarded, no paper in the opinion of the committee having 

been presented which merited the reward. 

The Committee on the "Proper Manipulation of Tests of 

Cement" reported progress. Numerous replies have been 

received to the committee’s circular of inquiry and an at¬ 

tempt will be made to add to this number during the next 

few months. The answers thus far received have been 

summarized and abstracted. Upon vote of the convention 

tbe report was received and the committee continued. 

Mr. B. L. Corthell presented a communication relating 

to the organization of an Engineering Congress to be held 

at Paris, France, during the Exposition of 1900. This 

matter was at Mr. Corthell’s request referred to the Board 

of Directors for future action. Mr. Willard A. Smith, of 

Chicago, recently appointed commissioner in charge of the 

enflneering transportation exhibit of tbe United States at 

tbe Paris Exhibition, addressed tbe Society respecting its 

participation in the exhibit. This matter was also referred 

to the Board of Directors by vote of the convention. 

Quite a long discussion took place regarding the 24- 

hour notation of time used by the society. Mr. Sanford 

Fleming, the chairman of the Committee on "Uniform 

Standard Time,” presented an informal report of progress 

by letter, and suggested that the time was approaching 

when tbe Society could advisably discontinue the committee. 
Following the reading of this letter Col. H. G. Prout pre¬ 

sented a resolution instructing the discontinuance of the 

24-hour notation by the society whenever in the opinion 

of the Board of Directors it could properly and courteously 

be done. After considerable discussion, during which va¬ 

rious amendments were offered, tbe resolution was by vote 

of tbe convention laid on the table. Mr. Joh.i F. O’Rourke 

then presented a motion that the Committee on "Uniform 

Standard Time” should be Instructed to make its final re¬ 

port at the next convention of tbe Society, which was 
passed. 

Mr. Francis Collingwood presented a resolution in¬ 

structing the Board of Directors to take under considera 

tion the matter of holding regular and Independent meet¬ 

ings of the Junior members of tbe Society, which wa.s 
favorably voted upon. 

Tbe ballot for officers showed tbe election of the follow 

ing: President, Desmond FitzGerald, of Boston; Vice 

President, Robert Moore, of St. Louis, and Robert Cart¬ 

wright, of Rochester; Treasurer, John Thomson, of New 

York; Directors: John A. Bensel, C. W. Buchbolz, and 

Samuel Whlnery, of New York; Edmund K. Turner, of 
Boston; Palmer C. Ricketts, of Troy, and Jas. D. Schuyler, 

of Los Angeles. 

On tbe afternoon of Jan. 18, excursions were taken to 

visit the foundation work of the New Bast River Bridge, 

and to the dock, pier and bulkhead wall work of the De¬ 

partment of Docks. On Jan. 19 an excursion was made 

by steamer to the Crescent Shipyards at Elizabethport. N 

J., and to the Brooklyn Navy Yard. At 8:30 o’clock in 

the evening a lecture was delivered at the Society house 

by Mr. E. Weyman, on "The Old Roman Aqueducts." On 

Jan. 20, the last day of the convention, an all-day excur¬ 

sion was taken to the New Croton Dam for the New York 

water supply, which is now under eoBstruetJAa. 
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