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PROGRESS ON THE ST. LAWRENCE CANAL enlarge¬ 
ment Is reported as follows by a correspondent In a po¬ 
sition to know: The enlargement of the Iroquois section 
of the Galops Canal Is practically completed, and the 
canal will be opened In a few days. This section extends 
from Iroquois, on the St. Lawrence River, to a point three 
miles weet, where It connects with the Cardinal Section. 
The work Included 234 miles of excavation and embank¬ 
ment, about one mile of this being through the St. Law¬ 
rence River. The lock Is 800 ft. long, subdivided Into 
two chambers of MO and 270 ft., fM) ft. wide, and 14 ft. 
deep on sin at low water; It has a lift of 12 ft. at nor¬ 
mal river. The masonry walls are extended on both ends 
about 2S0 ft., making a total length of wall about one- 
quarter mile long and averaging about 33 ft. high. The 
contract was let to Larkin ft Sangster early In 1897. In 
the balance of that year considerable excavation and em¬ 
bankment was executed and a crib dam with a puddle 
core was constructed around two sides of the lock pit, en¬ 
closing a part of the river. The greatest depth of water 
was 18 ft. By March 30, 1898, the earth was excavated 
from the pit and the rock work was commenced, and by 
July 30, 40,000 cu. yds. of rock were removed. The ma¬ 
sonry was commenced about July 1 and by the end of 1898 
42,000 cu. yds. had been built, with all the masonry above 
watw level. In the month of September 12,500 cu. yds. 
of masonry were laid. All work Is now done excepting 
the placing of the gates. This work was designed and 
carried out under the direction of Mr. T. S. Rutlldge, with 
Mr. G. C. Carmen as resident engineer, and Mr. R. A. 
Davy, engineer In charge of lock work. 

THE NICARAGUA AND PANAMA CANAL ROUTES 
are to be visited by a delegation of Congressmen. The 
trip Is being arranged by Mr. Hepburn, Chairman of the 
Committee on Interstate and Foreign Commerce, and in 
charge of the Nicaragua canal bill. The government will 
furnish transportation In a revenue cutter, but the Con¬ 
gressmen will otherwise pay their own bills. They will 
land at Oreytown, pass over the line of the canal to the 
Paciflc, and go down the Pacific side to Panama. The 
revenue cutter will again meet them at (Jolon. 

EXPORTS OF AMERICAN MANUFACTURES, says the 
U. S. Bureau of Statistics, made their highest record last 
March, with $36,025,733, or 25% in excess of any pre¬ 
ceding month. In 1888 this value for March was $28,- 
214.450; In 1897, $25,876,861; 1896, $19,125,795. The In¬ 
crease la In nearly all lines, and covers agricultural Im¬ 
plements, cotton cloths, chinaware, scientific Instruments, 
Including telegraph and telephone, builders’ hardware, 
sewing machines, boots and shoes, etc. In this month, for 
the first time In the record of exports, manufactures 
formed more than one-third of the total exports; and In 
tbs nine months ending In March the exports of manu¬ 
factured articles amounted to $242,883,645 against $194,- 
226,695 of imports of manufactures. Both of these, how¬ 
ever, have increased during the fiscal year 1899. It Is 
also Interesting to note that more than one-half of these 
exported manufactures go to the great manufacturing 
countries of the world. Of the 6% millions worth of ag¬ 
ricultural Implements exported In nine months, 3% mill¬ 
ions went to Europe; of bicycles, 2% millions In value oat 
of 4 millions went to Europe; and of appliances for tele¬ 

graph, telephones, etc., nearly 50% went to Europe, and 
even In watches and clocks, Europe took $511,000 out of 
$1,392,000 worth. 

AMERICAN EXPORTS TO AFRICA, says the U. S. 
Bureau of Statlstlea, are now annually nearly alx times 
what they were a decade ago. and nearly three times what 
they were In 1895. In 1889 the total exports from this 
country to Africa were valued at $.3,496,505; In 1898 they 
were $17,515,730; and the figures for 1899, up to the 
present time, exceed those of 1898 by practically a mil¬ 
lion. These exports are of a great variety. Books, maps 
and engravings, for example, were exported to the value 
of $46,940 In the eight months ending February, 1899; as 
compared with $23,864 In the same eight months of 1898 
The other chief gains are In bicycles, builders' hardware, 
typewriters, hoots and shoes, cotton seed oil, lard, lumber, 
etc. These figures are taken from tables In the "British 
and South African Oasette," and that Journal shows that 
the British exports to South Africa for February, 1899, 
are only $32,500 In excess of those for the same month 
In 1898, while the American exports Increased $.362,941 
for the same month over the February of the preceding 
year. 

AMERICAN BRIDGES FOR RUSSIA have been con¬ 
tracted for with the Phoenix Bridge Co., of Phoenlxvllle. 
Pa. The contract comprises twelve bridges, and the order 
came from the Russian Government. TTie bridges are to 
be used on the Eastern Chinese Railway, the southeast¬ 
ern extension of the great Trans-Siberian railway. The 
plans have been received by the engineering department 
of the bridge works; and work on the structural material 
will. It Is stated, be commenced In a few days and pushed 
as fast as possible, so that the material will reach Vladi¬ 
vostok before the winter sets in. The material will be 
shipped to St. Petersburg, and thence transshipped to 
Vladivostok by rail. M. Teperschoff, of the Imperial En¬ 
gineering Corpts, St. Petersburg, Is now In Phoenlxvllle 
looking after the work as It passes through the bridge 
shops. __ 

TOE SIBERIAN RAILWAY, says U. S. Consul Murat 
Halstead, has had opened for It a further credit of $42.- 
626,889 for Improving the western and central portions of 
the line. The sum allotted for the current year Is about 
$8,500,090. This large sum Is In addition to $15,707,500 al¬ 
ready allotted for the Siberian Railway, and $36,566,000 
for other lines. In this year's estimates. Heavier rails 
are to be used; as the .54-Ib. rails laid are too light under 
the traffic already developed, and 72-Ib. rails will probably 
be adopted. There are already eight trains dally between 
Moscow and Krasnovodsk, besides tbe bl-weekly express. 
Last year’s traffic on the western section showed 3.'i0,000 
passengers, nearly 490,000 tons of freight, and 400,000 
peasant emigrants. Of cereals alone .320,000 tons were 
carried. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Rochester ft Lake Ontario R. R.. 
at Rosenbaur’s Comers, N. Y., on April 30. The acci¬ 
dent happened to an excursion train bound for different 
points along the shores of Lake Ontario. From press re¬ 
ports It appears that the engineer lost control of the train, 
which coasted down a steep grade and finally Jumped the 
track on a curve at the bottom. Three persons were 
killed, 12 others seriously Injured, and fully 50 were 
more or less hurt. It Is reported that the air-brakes 
failed to work owing to a leaky valve. 

A TORNADO SWEPT OVER KIRKSVILLB, MO., and 
that vicinity on April 27, demolishing the eastern imrtion 
of the city and destroying everything along a path a 
mile long and 600 ft. wide. The latest reports state that 
52 persons were killed, and fully 130 others were Injured. 

THE EXPLOSION OF A TORPEDO at the Du Pont 
Powder Works, Carney’s Point, N. J., on April 29, killed 
five men, one of whom was Capt. Sidney B. Stuart, Ord¬ 
nance Department, U. S. A., Inspector (or the Govern¬ 
ment at the works. According to reports, the men were 
experimenting with a torpedo, which was one of a quan¬ 
tity ordered by the Government, when without warning 
It exploded. 

THE SAFETY OF THE MANHATTAN ELEVATED 
R. R. is questioned in a report made by Sanitary In¬ 
spectors A. A. Brennan, W. D. Oardiner and De Witt C. 
Wheeler to the Health Board of New York city. The re¬ 
port of the inspectors is acompanled by a letter from 
Chief Sanitary Inspector Dr. M. B. Feeney, which sums 
up the alleged defects and the remedies proposed for them, 
as follows: 

Defects of a serious nature exist In both the material 
and in the construction of the structure on Greenwich 
St., and because of these conditions an element of in¬ 
security Is introduced and the safety of this portion of 
the structure menaced. Cracked base castings; the evi¬ 
dent Insecurity of column No 333; the Improper allne- 
ment of the rails; the defective condition of the old sec¬ 
tions of the superstructure, and the exceeslve strain as 
shown by lateral sway exceeding the vibration, are Indi¬ 
cations for the necessity (or a thorough reconstru^on In 
order to secure a structure that shall be safe and meet 
the requirements demanded by Its present nee. I would 
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recommend that all cracked base eastings of columns be 
replaced by proper new bases; that the base and founda¬ 
tion of column No. 333 be uncovered and such repairs 
made as shall render said column secure, and provide a 
stable superstructure; that the old sections of the su¬ 
perstructure be removed and replaced with a structure of 
quality and design equalling the newer and greater por¬ 
tions; that all decayed ties and guard rails constituting 
the wood portion of tbe road be securely replaced; that 
the track be aligned to gage, and that the two structures, 
the easterly and westerly, be connected with croas- 
girders or connections otherwise designed to resist the 
existing strains: that the entire structure be painted a 
color combining durability and light, and that pending 
such reconstruction and repair the use of this section of 
the road be discontinued If on further inspection It should 
be found necessary. 

TTie officials of tbe road deny that the structure Is un¬ 
safe in any way, and assert that It Is regularly and thor¬ 
oughly inspected and kept in constant repair to Insure Its 
present and continued safety. They assert that the 
changes and repairs urged by the Health Board are un¬ 
necessary. 

THE LONG ISLAND R. R. TUNNEI^under the East 
River, between New York and Brooklyn, is provided for In 
the bill which passed the New York slate legislature al¬ 
most at the closing hour of Its last session. This bill per 
mlts the city of New York to grant a franchise of 50 years 
with the privilege of renewal for 25 years longer, thus ab¬ 
rogating (or this particular work the general 25-year fran¬ 
chise limitation provided (or In the city charter. This tun 
nel scheme was described in our Issues of Jan. 14, and Nov. 
II, 1898. President Wm. H. Baldwin, of the Long Island 
R. R., announces that work will be begun at once, and 
that the company expects to have the tunnel completed in 
2V4 years. 

A GAS RATE WAR IN NEW YORK seems Imminent. 
Two companies, the Consolidated and New York Mutual 
Gas Light, have announced that beginning May 1 their 
rates will be reduced from $1.16 to 65 cts. per 1,000 cu. ft. 
It Is said that this Is due to alleged encroachments and 
individual rate-cutting on the part of one or more rivals; 
also that It Is a move towards consolidating the gas com¬ 
panies of old New York. The Brooklyn companies con¬ 
solidated a few years ago. 

STREET IMPROVEMENTS IN IOWA, and perhaps In 
some other States, have received a setback through a re¬ 
cent decision of the U. S. Supreme CourL It appears that 
the Iowa Legislature has authorised municipalities In that 
State to assess the whole coot of paving, sewers and (pre¬ 
sumably) other classes of public work upon abutting prop¬ 
erty, without regard to bsnefit. A resident of Illinois 
(ailed to pay a paving assessment on some property In 
Des Moines, la. The property was sold (or Uxes, but the 
sum realized did not equal the asseasmeut. Th4 olty 
sought to levy upon Illinois property held by the defsud- 
ant and tbe case went to the U. S. Supreme Court Jus¬ 
tice Peckbam rendered the decision, laying down tha prin¬ 
ciple, long well established In some of the Eastern States, 
and we supposed held universally, that special assess¬ 
ments of this sort could not exceed the actual benefit to 
the property assessed; otherwise private propeny would 
be taken for public purposes without compensation. Even 
where assessments do not exceed the benefits the court 
held this law unconstitutional, since under It such a case 
as that cited might arise. There has been Ulk of calling 
a special session of the Iowa Legislature to pass a new 
act, in order that the cities heretofore depeudlng upon 
this one (or authority to make public Improvements may 
not be entirely stopped from paving and sewerage work. 

WASTE PAPER IN THE STREETS of Chicago U now 
being collected and removed by contract, on a new sys¬ 
tem, which is being tried lor tbe first time. The Clean 
Street Co. has placed boxes at various points. In which 
tbe paper Is thrown. The company has a contract with 
the city for a term of ten years, paying tbe city a per¬ 
centage on its gross receipts. It has also a contract with 
tbe Salvation Army for collecting the paper and keeping 
tbe boxes clean inside and outside, the army having its 
own arrangements for sorting the paper before disposing 
of It. About eight tons of paper are collected each week, 
and the quantity is said to be increasing. Tbe boxes are 
of thin sheet Iron, with light angle-iron frames and legs, 
and are anchored to the pavement. A portion of one side 
Is hinged at the top to swing Inward. They are about tbe 
size of the street mail boxes for the receipt of newspapers 
and parcels, and cost about $4.50 per box, erected. There 
are now 1,010 boxes in use (417 on the South Side, 347 
on the West Side, and 246 on the North Side), and they 
are mainly placed on street comers, at tbe edge of the 
sidewalk. The boxes are emptied twice a day In tbe 
down-town district, and once a day in all other territory 
One-horse wagons of light construction are used for this 
work. Tbs system originated with Mr. George H. Jenney, 
General Manager of the Clean Street Co., Ashland Block, 
Chicago, who baa applied for patents on the boxes, and 
who also informs us that he baa had corrsapondence with 
several other large cities with a view to the introduction 
of the system. We have briefly commented on this sys¬ 
tem In our editorial columns. 
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me NEW RAILWAY STATIONS AT OMAHA. NEB. 

(With tull-pM* plate.) 

built by the Union Pacific Ry. The Burlington 
station is now completed and in use, and, strange 
to say, occupies the site of the old Union Pacific 
Ry. station. 

The financial vicissitudes of the Union Pacific 
Ry. for some years prevented the matter of pro¬ 
viding better station accommodations from being 
again taken up, but during 1898 the reorganized 
company had adopted plans, the contract for the 
execution of which was let in October, 1898, and 
work was commenced very soon afterwards. The 
plans are for a union station, which will be paid 
for and owned by the Union Pacific Ry., but will 
also be used by five other roads as lessees. These 
roads are the Chicago & Northwestern Ry., the 
Chicago, Milwaukee St St. Paul Ry., the Chicago, 
Rock Island St Pacific Ry., the Kansas City, Pitts¬ 
burg & Gulf Ry., and the llllnlos Central R. R. 
The station will be on the north side of the tracks, 
almost on the site of the station begun in 1880. 
and nearly opposite the site of the old Station ot 
the Union Pacific Ry., and the new station of the 
Burlington & Missouri River R. R., above referred 
to. The dally traffic of these six roads will amount 
to about 10 through trains and 47 local trains per 
day, the latter including trains whose initial or 
terminal point is Omaha. 

Pig. 1 is a general plan showing the arrange¬ 
ment of tracks, stations and approaches. Both 
stations abut upon the 10th St. viaduct and have 
entrances therefrom. As already noted, the new 
Burlington station is on the site of the old Union 
Pacific station; while the new Union Pacific sta¬ 
tion is on the site of the union station proposed 
in 1899. They are both through stations, but it 
may be noted that the project brought forward in 
1896 (which never came to anything) was for a 
dead-end terminal station near the business cen¬ 
ter of the city, approached by a spur and Y from 
the through tracks. In our issue of July 16. 1896. 
we discussed this project, and took occasion to 
point out that the dead-end type is ill-adapted for 
stations having a large through traffic. 

Having thus traced the history and development 
of railway station accommodation in Omaha, we 

the ends. The height from the track level t^i 
parapet is 60 ft. It is a two-story structurf, h v- 
ing the main floor on the level of the viaduct, th 
the baggage-room, employees’ rooms, etc., on h,. 
lower floor, at the track level. The building ,f 
light gray pressed brick, with columns and 
courses of pink Colorado (Platte canyon) gr:,* ^ 
and trimmings of buff Bedford limestone. 
roof is of L>udowicl glazed red tile, while c r 
a.ad wire-glass are used for the platform and 
ter roofs. The roof over the carriageway or p t-. 
cochere at the viaduct entrance is of stone, .p. 

ported on 4-ln. brick arches. The granite 
dressed as follows: Column shafts, 8-cut; cps 
bases and all molded work, 10-cut; base cour:.-* 
steps, platforms and walks, 6-cut; the curbln 
pene-hammered. The Bedford stone is all rubl t-,!- 
work. All oi>enings on the lower floor are laid up 
in round-cornered brick of %-in. radius. 

The main waiting-room floor is on the upp r ..r 
viaduct level, and a plan of this is given In Fig. ,”5 
At the main entrance, which is reached by an ap¬ 
proach from the viaduct, there is a portico about 
30 ft. deep, extending the full width of the build¬ 
ing. This portico, including an extension whirh 
forms the roof over the carriageway, is supported 
by 28 columns, 32 ins. diameter at the base and 22 
ft. high. This arrangement was designed not only 
with a view to architectural effect, but also for 
the purpose of breaking up and dividing crowds 
Stone beams rest upon the columns and support 
a paneled masonry ceiling. At the front of the 
portico is a pediment which will be ornamenteil 
with a design of sculptured figures, the models for 
which are now being made by Mr. Bock, of Chi 
cago. The portico roof itself is covered with 
stone. In the middle of that side of the building 
which faces the tracks is a recessed open gallery 
with a pediment supported by six similar col¬ 
umns. This pediment will also be decorated by 
sculpture. 

A somewhat difficult problem arose from the 
fact that the difference in grade between the track 
and viaduct levels was considered too great to b' 
accommodated in a single story. The problem was 

Introductory. 
The city of Omaha, Neb., is a large and im¬ 

portant city, and an important railway and com¬ 
mercial center, with extensive manufacturing and 
Industrial Interests. It has a population of about 
140,500. Some 15 railway lines enter the city, and 
there are about 80 passenger trains per day. The 
city has large and handsome public and business 
buildings, but, strangely enough, it has never un¬ 
til recently had a railway station in keeping with 
its Importance. The numerous railways entering 
Omaha have all used the tracks of the Union Pa¬ 
cific Ry., and their passengers have had to use a 
long, low, one-story frame building, which was 
erected about the time the first transcontinental 
railway was byilt. It afforded only limited and 
fifth-rate accommodation, had no modern con¬ 
veniences, and was for years a shabby and dirty 
structure. 

A new station, for -the Joint use of the Union 

Fig. 1.—(^neral Plan of Railway Stations, Tracks 
and Approaches at Omaha, Neb. 

Pacific Ry. and the ('hicago, Burlington & Quincy 
R. R., was projected in 1880 by the Omaha Union 
Station Co., of which the Union Pacific Ry. was 
the principal backer, while the city voted an issue 
of bonds to assist the project. The site selected 
was nearly opposite the old building, and close to 
the 10th St. viaduct. A bridge from the viaduct 
was to lead to an entrance in the end. while an 
inclined approach was to run from the viaduct to 
the main entrance at the rear end of the building, 
at the ground and track level. The building was 
to be of brick and stone, with iron floor framing, 
and was to have all modern requirements. Messrs 
Van Brunt and Howe, of Kansas City. Mo., were 
the architects of this proposed building, a view of 
which was given in our issue of Aug. 17, 1889, Mr. 
V. G. Bogue, M. Am. Soc. C. R., then Chief Engi¬ 
neer of the Union Pacific Ry., estimated the cost 
at ?17(l0.(H)O. of which the station building repre¬ 
sented Js>25.009. the balance being for the viaduct, 
approaches, tracks, land, grading, paving, etc. 

Work was commenced on this station in 1890, 
but when the construction of the lower part of 
the building was well advanced, the city authori¬ 
ties stepped in and made objections, claiming that 
the company was not adhering strictly to the 
plans approved by them, and that certain dimen¬ 
sions had been reduced, so as to provide for a 
building on a smaller scale than that originally 
planned. As the city threatened to repudiate the 
bonds, the company stopped work during the con¬ 
troversy; next came financial troubles for the 
company, so that work was never resumed, and 
eventually the project was abandoned altogether. 
In 1897 the uncompleted structure was torn down 
and removed. In 1896 a new project was started, 
providing for a union station nearer to the busi¬ 
ness section of the city, but nothing came of this. 
Some of the above particulars were summarized 
in the "Notes of a Transcontinental Trip," in our 
issues of July 16 and Sept. 3, 1896. 

The Burlington A Missouri River R. R. (Bur¬ 
lington System) took the matter up again on its 
own account in 1897, and decided upon the con¬ 
struction of a station more befitting the import¬ 
ance of the city and the traffic. The original in¬ 
tention, we understand, was to make this a union 
station for the use of all the other roads also, but 
this idea was necessarily abandoned when these 
roads arranged to use another new station, to be 

FIG. 2.—VIEW OF THE BURLINGTON STATION, FROM THE VIADUCT, 

solved by placing the main waiting-room floor 
few feet below the viaduct level, and making it 
accessible by a flight of ten broad and easy steps 
extending the full width of the building. This 
feature at first met with some criticism, as pre¬ 
senting a possibility of dampness and discomfor 
at the entrance in wet or snowy weather. We are 
informed, however, that this part of the plan was 
carefully considered in the design, and that durine 
the severe weather of the past winter there has 
been no difficulty in keeping the entrances in 
proper condition, as they are well drained and 
sufficiently protected from snow. 

The three doorways of this main entrance open 
from the portico into the entrance hall, 35 ft. lone 
and 24 ft. wide. On one side of this is a prlvat-- 
office, 8 X 19 ft., and the ticket office, 2f* x 19 ft 
On the other side are a private office and the 
Joint Agency ticket office, of the same dimensions 
The ticket offices have window./ for the sale of 
tickets both in the waiting-room and in the en- 

may proceed to describe the two handsome new 
stations, of both of which that city may well be 
proud. 

The Burlington Station. 

The new station of the Burlington & Missouri 
River R. R., the Chicago, Burlington & Quincy R. 
U.. and the other lines of the “Burlington System” 
Is on the south side of the tracks, and is at an an¬ 
gle to the street layout. A widening of the lOth 
St. viaduct forms a convenient high level ap¬ 
proach, while an Inclined roadway leads from this 
approach to the carriage yard at the rear of the 
station. This yard is also accessible from Mason 
St. and 9th St. A view of the station, reproduce! 
from a photograph, is given in Pig. 2. but the 
pediments will be filled in with sculptured figures. 
The design Is in the Roman Doric order, a style 
which, as applied to railway architecture, is quite 
a novelty in this country. 

The building Is 316 ft. long. 111 ft wide for a 
length of 85 ft. at the middle, and 72 ft. wide at 
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trance hall. The main waiting-room la 80 x 80 ft., 
and 34 high to the top of the domed celling. 
Beyond thla room la a hall or lobby of the same 
size as the entrance hall, leading Into the women’s 
‘,^a!tlng-room. 29 x 66 ft. This hall is flanked on 
one side by the restaurant, and on the other side 
b. the news-stand, parcel-room. etc. 

In the center of the main waiting-room is a 
d uble spiral stairway, arranged with the Intent 
that passengers ascending or descending would 
naturally take different flights of stairs and thus 
prevent confusion. The stairways are about 10 ft 
w Ao. and the steps are fltted with Mason’s com- 
b nfd lead and steel treads. The ornamental rall- 
ines are of wrought Iron and bronze, and the 
newel posts are topped with heads of Rocky 
Mountain sheep. In bronze, after designs by Mr. 
K mys, the sculptor. The stairway Is designed 
after the one built by direction of Francis I., of 
France, at the Castle of Chambord, so that he 
mlKht pass up and down In sight of his courtiers 
without conflicting with them. The conditions of 
movement in the palace, however, are very differ¬ 
ent from those In a railway station, and we are In¬ 
clined to doubt whether such an arrangement will 
meet the convenience of passengers hastening to 
and from the trains, especially at busy times. Per 
sons are likely to take either stairway indiscrim¬ 
inately, except that those coming directly from 
the main platform And one stairway facing them 
As to the situation of the stairway. It may be re¬ 
marked that it adds to the noise and bustle in the 
waiting-room, this room being simply a part of 
the thoroughfare between the trains and the 
street. This Is an objectionable feature which we 
have before commented upon. 

On the lower floor, the plan of which is shown In 
Fig. 4. the circular stairway is In the center of a 
circular hall, 57 ft. 6 ms. diameter, with four ra¬ 
dial arms. One arm leads to the carriageway at 
the street level, while the opposite arm leads to 
the main platform. The other arms lead into 
rectangular halls or lobbies. The circular hall 
cuts off the corners of the central square of the 
building, and these corners thus form the lunch¬ 
room, smoking-room, station master’s room ana 
emigrant rooms. These are about 23 x 26 ft., ex¬ 
cept the first, which Is longer. West of the hall 
is a lobby. 34 x 23 ft., with mall-room, 26 x 19 ft., 
telegraph-room and conductors’ room, the latter 
being about 17 x 19 ft. each. Beyond this is a 9-ft. 
passage for trucks, followed by two large expres.s 
rooms. East of the hall is another lobby, leading 
into a baggage-room, 54 x 65 ft., and flanked by 
the men’s toilet-room, barber shop, kitchen and 

lunch-room. 
At the back of the station is a curved inclined 

roadway, 30 ft. wide, affording access from the 
approach at the viaduct level to the yard at the 
back of the station, at the street and track level. 
It is carried by brick retaining walls, with granite 
trimmings. Under this roadway are placed the 
boiler-room, coal-room, machine-room and two 
storage rooms. The roofs of all these are of brick 
arches, carried by transverse I-beams resting on 
the brick walls. These rooms open upon a car¬ 
riage-yard behind the station, which yard is 68 ft. 
wide, and paved with asphalt. The boiler-room 
contains two horizontal, multitubuiar boilers, 5 ft. 
diameter and 16 ft. long, and also the pump, tank, 
etc. In the outer wall is a hole 35 x 41 ins., for the 
breaching ieading to the brick smokestack. This 
smokestack is octagonal In form, lU ft. 10 Ins. 
diameter at the base, offsetting to 8 ft. diameter 
above the base. It is 3 ft. 8 ins. diameter inside, 
and 74 ft. high above the tup of the breeching. 

The heater pipes are carried from the boiler- 
room to the station building in a brick-lined tun¬ 
nel, 3 ft. wide, having 8-ln. walls, and a 4-in. arch, 
with concrete squared up to a thickness of 4 Ins. 
over the crown of the arch. The heating is by di¬ 
rect steam from the boiiers, on the single pipe, 
low pressure, gravity-return system. There are 
flat radiators against the walls, and circular 
radiators In the middle of some of the rooms. The 
building, platforms and inclined roadway are 
lighted by electricity, taking current from the city 
lighting circuits, and there are 7 arc lamps and 
'•tin incandescent lamps. The latter are arranged 
both singly and in groups, in ornamental flxtures. 

There is no basement, and the framing of the 
upper floor is of steel I-beams. The flosr construc¬ 
tion is partly of brick arches (enameled brick be¬ 

ing used to a great extent) and partly of 8-ln. 
and 10-ln. porous hollow-tlle flat arches. The roof 
Is supported by steel trusses of various spans. 
Over the waiting-room these trusses are of 60-ft. 
span, and of somewhat pecuiiar shape. In order to 
provide for an elaborate flat-domed ceiling of 
plaster laid on metal lath. 

’The Interior flnish consists mainly of white 
enameled brick to a height of 12 ft., with a mar¬ 
ble cap or string course at this point, and plaster 
above. The bases, string courses, window sills, 
etc., are of yellow Sienna marble, and columns of 
the same stone are used at the arched entrances 
of the waiting-room, and at the ticket windows. 
The richly decorated ceilings of the waiting 
rooms, etc., are in distemper on plaster and metal 
lath. The ceilings of the lobbies, the cornices, and 
other decorative work is In ornamental molded 
plaster. The celling of the lower floor, with the 
exception of the baggage and express rooms, is 
formed by white enameled brick arches between 
the beams of the upper floor. The floors on the 
track level are mainly of artificial stone tile, ex¬ 
cept In the baggage and express rooms, where 
mastic is used. On the main floor, mosaic and tile 
are used, with slate and marble inlaid borders, 
etc. 

On the track side of the building is a platform 
30 ft. wide at its narrowest portion, covered by a 
28-ft. shed roof supported by columns and trusses. 
Against the middle portion of the building, how¬ 
ever, is a shelter roof 88 ft. long and 48 ft. wide, 
with triangular steel trusses of 40 ft. span. This 
roof extends across the track next to the main 
platform, affording shelter to passengers going to 
and from trains on the second and third tracks. 
The trusses of this roof have curved bottom 
chords, and are supported on steel columns of 
latticed construction. This roof and the platform 
shelter roofs, are covered with wire-glass. The 
island platform has an umbrella roof 15 ft. 6 ins. 
wide and 550 ft. long, supported by central steel 
columns with cantilever brackets. This roof, like 
the one at the end of the station, is of copper. 
Two tracks separate this platform from a second 
island platform which has no roof. The station 
has thus four through tracks for passenger 
trains, while at the west end of the building are 
four stub-end tracks for local and branch line 
trains whose initial or terminal point is at Oma¬ 
ha. These are served by open platforms. The 
platforms are partly of concrete, and partly of 
brick laid on edge. 

The architects of the building were Messrs. 
Walker & Kimball, of Boston and Omaha, and 
all the work was done under their supervision. 
Mr. I. S. P. Weeks is Chief Engineer of the Bur¬ 
lington & Missouri River R. R. The cost of the 
station was about 1MOO,(X)0. including the build¬ 
ing, platforms, approaches, etc., complete. 

The general contract was awarded in July, 1897, 
to Frank Colpetzer, of Omaha. The sub-con¬ 
tractors were as follows: structural iron work, the 
Kenwood Bridge Co., of Chicago, and the Koken 
Iron Works, of St. Lx>uis; ornamental iron work, 
Wimilow Bros. Co., of Chicago; the Eudowlci root 
tile and sheet metal work. Miller Bros., of Chi¬ 
cago; stone, A. Schall & Co., of Omaha; granite. 
Geddls & Seerie, of Denver, Colo.; brick, Omaha 
Hydraulic Pressed Brick Co.; marble and mosaic 
work. Grant Marble Co., of Milwaukee, Wis. 

The railway company began to use the building 
for passenger business on July 4, 1888. 

In a later issue we shall describe the new Union 
Station, referred to at the commencement of this 
article. 

TEST OP THE NORDBERQ PUMPINO ENGINE OF THE 

PENNSYLVANIA WATER CO., PirTSBURO, PA. 

By R. C. Carpenter, M. Am. Soc. M. B.t 

THE WET-BUL,B THERMOMETER, for determining 

moisture in the air, is made and used as follows, says 

the “Monthly Weather Review"; Provide two ther¬ 

mometers and tie a bit of the thinnest musiin neatiy 

around the bulb of one of these and keep it soaked with 

water. Lift this thermometer out of the water and whirl 

it briskly through the air for two minutes, if the air is 

very dry, and for three or four minutes if the air is 

very moist. Read it quickly, and it gives the tempera¬ 

ture of a thin layer of water evaporated under the In- 

nuencs of the wind produced by the whirling. The dew¬ 

point of the air in which the thermometer is whirled is 

about as far below the wet-bulb as this is below the tem¬ 

perature of the dry-bulb similarly whirled and read 

rapidly. The two thermometers may be hung side by 

side on a short piece of string for convenience; and this is 

then called the “sling psychrometer.” 

The pumping engine referred to was constructed for the 

Pennsylvania Water To., to supply water for the cities 

of Wllklnsburg. Edgewood. Rankin, Braddock and a por¬ 

tion of Pittsburg, by the Nordberg Mfg Co.. Milwaukee. 

Wis. The water is taken from the bed of the Allegheny 

River through an extensive fliter-bed constructed in the 

bottom of the river. A good portion of the water is dis¬ 

tributed to towns situated in the Valley of the Mononge- 

hela River, and It has to be pumped over a mountainous 

ridge. The distributing reservoir for the company Is 

situated on the top of this ridge, and with an elevation 

from 505 to 610 ft., depending upon the stage of the water 

in the Monongehela River, above the surface of the Al¬ 

legheny. The water is drawn to the pump from the cham¬ 

bers below the filter through a suction pipe 24 ins. diam¬ 

eter and 600 ft. long. During the time of the test the 

water in the Allegheny River was quite yellow with mud. 

but all traces of discoloration were removed by the filter, 

so that the water pumped was perfectly clear and trans¬ 
parent. 

The water passes from the end of the force main into a 

basin, from which it is discharged over the sill of a weir 

3.14 ft. long Into the reservoir. The length of the force 

main is 5,200 ft., and its diameter 30 ins. 

The pumping engine is a quadruple expansion engine of 

the direct-acting type, provided with crank and fly-wheel, 

driven by means of links, rockers and connecting rods 

from cross-heads arranged between the steam cylinders 

and pumps. The pumps are two in number, double-acting, 

outside packed, one pump being directly beneath cylin¬ 

ders (I) and (III), the other directly beneath cylinders 

(11) and (IV). This arrangement brings the steam cylin¬ 

ders in tandem, and In each case the lower pressure cyl¬ 

inder is arranged above the higher. Receivers containing 

reheating pipes are located between the steam cylinders 

The lowest part of the machine is a cast-iron base plate, 

which serves as a suction air chamber and as a support 

for the whole engine. The entire frame work rests on a 

base 11 X 18 ft. The total height of the pumping engine 

is 57 ft. The stability is such that during the testa the 

vibration at the top of the engine was scarcely noticeable, 

although the engine In some Instances was operated at a 

speed of nearly 40 revolutions per minute. 

The engine was designed for a capacity of 6,000,000 

gallons in 24 hours, to be delivered against a pressure of 

273 lbs. per sq. in. The boiler pressure to be 200 lbs., 

piston speed 230 ft. per minute. The size of steam cyl 

inders are lOV^, 29, 49Vi and 57Vk ins., the plungers are 

double acting, 14^^ ins. in diameter, the common stroke 
42 ins. 

The valve gears are of the Corliss type, except the ex¬ 

haust valves on cylinders (III), and all valves on cylin¬ 

der (IV), which are single beat poppet valves. The clear¬ 

ances for ail cylinders is given in the accompanying table 

The principal peculiarity of the engine consists in the 

arrangement of a series of beaters through which the 

condensed steam is successfully passed on Its Journey 

from the hot well to the boiler, and In which it la 

warmed by steam drawn from the low pressure cylinder, 

the receivers and the Jackets. The detailed arrangement 

of this system for heating the feed water is as follows; 

A surface condenser is employed which is kept at low 

temperature by large quantities of injection water drawn 

from and discharged into the suction main. The con¬ 

densed steam is delivered by the air pump into a hot 

well, from which it is pumped Into an oil purifying tank 

located on the outside of the building, and standing at a 

comparatively high level. From this tank the feed water 

passes to a heater, in which is arranged a series of 

shelves, over which it falls In drops through the ascend¬ 

ing current of exhaust steam from the low pressure cylin¬ 

der; this heater Is under the same vacuum as the con¬ 

denser, and is termed the exhaust of pre-heater. The 

water discharged from the pre-beater Is pumped Into 

heater (1), which is of similar construction to the pre¬ 

heater, heat being taken from the low pressure cylinder, 

however, for warming the feed water. The steam is drawn 

into the heater through a pair of auxiliary valves in the 

low pressure cylinder, which are opened after cut-off, 

when the piston has traveled % of the stroke. From 

heater (I) the feed water Is discharged into heater (III 

by gravity. In beater (H) the feed water Is further 

warmed by discharge of steam from receiver (HI). The 

water is then pumped from heater (II) to beater (III), 

where it is warmed by steam from receiver (II), and by 

the Jacket discharge from cylinders (III) and (IV). It is 

thence pumped to heater (IV), where it is further warmed 

by steam from receiver (I) and by the discharge of water 

from the Jackets of cylinders (I) and (II) and the re¬ 

beaters of the receivers. 

The temperatures which were actually obtained by the 

admission of steam as described in the various heaters 

were as follows: Starting with the water in the outside 

tank at 88*F., it is raised in the exhaust heater to 103*; 

*Abstract of an article In the April Issue of the “Sibley 
Journal of Mechanical Engineering.” 

tProfessor of Mechanical Engineering, Sibley Colleg';. 
Cornell University, Ithaca. N. Y. 
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In h*«tfr fT). to In hentar (TD, to 198*; In hantar 

fTn>, to 2fl0*. anfl In hantar (TV), to 811*. The tempera¬ 

ture riae actually obtained was about 15* less than ex¬ 

pected by Mr. Nordber*. The rarlous pumps required for 

forcing the feed water through the rarloua haatera are 

compactly arranged, and are alt mechanically drlren by 

attachment to the main pumping engine. The work of 

operating the pumps la Included In the test as a portion 

of the friction of the main engine. The actual work of 

lifting the feed water from the point of discharge to an 

eleratlon equlralent to boiler pressure Is about equlralent 

to lifting inn lbs. per minute against a head of nno ft., 

or about 2.8 HP. 

Steam was supplied by a battery of Hogan boilers, and 

kept during the test at a gage pressure of about 200 lbs 

per sq. In. The steam for the main engine passed through 

a separator, the drip of which was returned to the boiler 

The Tarlons cylinders of the engines were Jacketed on the 

barrels, and the recetrers between the cylinders were 

proTided with reheating pipes. Steam for the Jackets was 

drawn from the main steam pipe between the holler and 

the separator The Jackets of cylinder ft) were supplied 

with steam of holler pressure; It thence passed through 

a reducing ralye and was reduced In pressure to 110 lbs • 

thence Into the Jacket of cylinder (IH: It thence passed 

Into the reheating tubes of recelrer (ITT) at a pressure 

of 100 lbs ; thence Into the recelrer tubes of reheater HI' 

at a pressure of 108 lbs.; thence Into reheater tubes of re- 

celrer (1> at a pressrire of 102 lbs ; thence the discharge 

lead through a trap Into heater (TVl. .Tacket steam for 

the barrels of cylinder HIT) wss taken from the main 

steam line at the same point as the line prerlously de¬ 

scribed. and passed through a reducing ralTe, which 

lowered the pressure to 40 Ihs. per sq. In.. It thence passed 

to Jacket of cylinder (IVl. In which It had a pressure of 

8ft lbs., and from thence was discharged through a trap 

Into heater flTT). 

The contract for the pumping engine guaranteed a dutv 

of 110.000,000 ft. Ihs. per 1.000,000 11 T H.. with a dallr 

capacity of 0.000 000 gallons, the duty and canacity to he 

baaed on plunger displacement. The contract prorlded 

that a premium was to be awarded for any excess of duty 

The results of the test Indicated a total friction head In 

both pipe lines of about S.S ft. 
Three series of tests were planned; the first to be the 

regular duty test 4R hours In length, during which time 

all the condensed steam should be carefully weighed 

pressure and Indicator diagrams should be taken and the 

water dellyered should be measured In order to determine 

the capacity and duty of the pump on the basis of the 

contract requirements. The second run to he six or seyen 

hours duration In order to determine the duty of the 

pump, the economy of the engines, etc., when the feel 

wafer heaters were not In operation In order to determine 

the saving due to the special feed water heaters Th« 

third nin to be six hours In duration to he made with the 

connections so arrsnged that the distribution of heat to 

the yartous parts of the engine could be determined. 

At eleven minutes before the end of 3tl hours duty run. 

a gasket In the feed pipe leading from the engine blew nut 

causing a small leak. On account of this the dutv run 

was closed at the end of 811 hours, making corrections foe 

the leak In the feed pipe for eleven minutes of time 

Next a test tlH hours In length was made without the 

heaters In use. and two days later a run seren hours In 

length was made In which the distribution of heat to the 

various portions of the engine plant was measured. 

The arrangements for testing consisted In disconnecting 

the pipe lending to the boiler and arranging It so that Its 

temperature could be measured when kept under substan 

tially boiler pressure, then passing the steam through a 

cooling coll of considerable extent by means of which the 

temperature was reduced to about 110*. then dellyering If 

to a receiving tank. 

The general results of the duty test show the duty of 

the pump to be 1<t2,ft4S.R24 ft lbs per l.flftO.OOO B T. IT. 

which the steam supplied the engine contained In excess 

of the feed water returned to the holler. 

The duty reckoned on the basis of 1.000 lbs of dry 

steam was 1f>0.2fV4,13ft ft. lbs. per 1,000 lbs. of dry steam 

The Indicated horse-power during the test Is equal to 712 

the dry steam per Indicated horse-power per hour was 

12 203 lbs., the heat uplts per Indicated horse-power per 

minute was IW.ftfl The capacity of the engine on the basis 

of plunger displacement tl.22fi,0R2 gallons against a head of 

002 7 ft During the test hook gage readings were taken 

at the weir; after the teat measurements were made to de¬ 

termine the leakage of the pipe line and pump, also of the 

amount of water drawn back for cooling purposes and for 

use of the boiler. The loss from leakage was small and 

was determined by the rate of settlement In a basin of 

known area at the top of the discharge pipe. It amounted 

to 4.78 cu. ft. per minute, or about O.ft of 1% of the 

plunger displacement. 
The r««ults of the 7-hnur test to determine the dis¬ 

tribution of heat show essentially the same steam con¬ 

sumption, the amount yarylng by only a few pounds. The 

feed water temperature during the heat test was about 

10* higher than during the duty run, thus Indicating 

about 1% higher economy on the basis of the heat used 

by the engine. The test without the heater shows a steam 

consumption of dry steam of 11.4 lbs. per I. HP. per hour. 

a duty of 147.52n.M0 lbs. per 1.000.000 B. T IT. supplied 

and a duty of 15ft.824.700 per 1,000 lbs of dry steam. It 

will be noted from this that the effect of the heaters Is 

to Increase the duty from 147.5 to nearly 103. millions, 

an amount slightly over 11%. The withdrawal of steam 

for use In the beaters, on the other hand, reduced the duty 

on the basis of 1,000 lbs. of dry steam used by the en¬ 

gine In the ratio of nearly 100 to 1.50. This computation 

would Indicate that the gain from the use of the heaters 

wss not compensated for by the higher economy In steam 

consumption of the engine when running without the 

heaters, or. In other words, that there Is a distinct gain 

In using the heat of steam which has done some work 

In raising the temperature of the feed water. 

The results of the test of the engine show on the basis 

of heat used by the engine an economy considerably 

higher than that of the famous Milwaukee engine, even 

when allowing for the higher steam pressure. A portion 

of this economy can be attributed to higher pressure 

steam and a quadruple expansion engine, but the greater 

part Is to he accounted for by the use of the special 

heaters which set to bring the temperature of the feed 

water much nearer the boiling point due to the pressure 

of the steam. 

The accompanying data shows the dimensions of the 

engine, the ayerage of the principal ohseryatlons. and the 

general results of the duty trial: 

Test of Nordherg Ptimping Rnglne, Wildwood Station, 

Pittsburg, Pa.. March 24 to 2fl, 18nB. 

■ Dimensions of Engine and Pump. 

Number of steam cylinders... I HI H IV 
I-ength of stroke.Ins. 42 42 42 42 
DIam. of steam cylinders.. ” lft.5 4ft.5 ^.0 57 5 
Clearance In steam cylind’rs. % 1.25 0.55 1..80 0 80 

Pump cylinders A and B both had 42-In. stroke, and a 

plunger diameter of 14.75 Ins.; cylinder displacement p“r 

reyolutlon, cu. ft.. 15.S3ftO; cylinder displacement per rev¬ 

olution, gallons. 118.383; weight of water pumped per 

reyolutlon, lbs., 088.65; eleyatlon, top of tunnel aboye 

sea leyel, ft., 704; elevation, bottom of tunnel above sea 

level, ft.. 088. 

Steam Pressures.—Boiler pressure, gage lbs.. 18ft.S7; 

absolute pressure In boiler, lbs., 214.00; vacuum gage. 

Ins., 26.00; Jacket, gage lbs.. No. 1. 100.81; No. 2. 116.05; 

No. 8, 30.78; No. 4. 38.74; receiver, gage lbs.. No. 1. 

85 47; No. 1. 24.77; No. 3, .00; reheater, gage lbs.. No. 1. 

102 08; No. 2. 108 00; No. 8. 105.30 

Oeneral Data.—Duration of trial, hours. .80; revolutions 

per minute, 30.52; pressure on gage on force main, lbs . 

258.12; head In ft. on force main. ft.. 505 57; vacuum 
gage on suction main, 6.80; total head from gage, cor¬ 

rected, ft., 002.00; total head by survey, ft., 598.025; feed 

water, lbs. per hour, 8850.4. 

Temperatures, Degs. E.—Outside air, 84.0; Inside air, 

74.1; holler feed. 810.8; water pumped, 42.05; in outside 

upper tank, 88.15; in pipe to exhaust heater, 88.00; be¬ 

tween exhaust heater and heater I. 104.9; between heater 

T and heater II, 136.5; In heater TI. 103.3; In heater HI, 

200.48; In heater IV, 311.0; receiver II to heater III, 

108.32. 

Heat per Pound of Steam. 

Calorimeter In main steam pipe.—Temp. In calorimeter. 

Deg. F., 306.1; back pressure absolute, lbs., 18.65; boil¬ 

ing temp. In calorimeter. Deg. P., 224.3; quality of steam 
to engine, %, 98.74. 

Jacket Calorimeter.—Calorimeter temp.. Deg. F., 298.1; 
Absolute pressure In calorimeter, lbs., 16.70; boiling 

12.208; B. T. tT. per I. HP. per minute (above r.v.* 
temp.), 185.90. 

Results of Pump Tests.—Capacity In 24 hours ."'c -.o 

by plunger displacement, gals.. 0.225,052; work • lirtine 

water from pump diagrams. HP.. 062 67; work «t)inM 
In overcoming friction, HP.. 49.51; work cons ■ 
overcoming friction. %. 6.95; friction head In pip iiy,, 

ence between survey and gage readings, 2 5 ft. tr i q 

friction head tn pipe, difference between survey | 

readings, %, 0.41 to 0.61; reduced friction of epc -o <» 
0.12. 

Duty of Pump. 

595849.49 g 2101 
Per one million B. T. U. -—-— = 1fl'> oicooi 

8850 4 X 909.8 " 
millions of ft. lbs. 

595840 40 ^ 2101 
Per ons thousand Ihs. dry steam ___ 

8782.4 Y 1000 
150.254188 millions of ft lbs. 

AMERICAN LOCOMOTIVES FOR ENOLANH. 

We Illustrate herewith one of the locomotives 
concerning which the British press and publl'’ re¬ 
cently became so excited because the Midland i>y 
placed orders for them In this country, the Eng¬ 
lish locomotive builders being both too busy and 
too slow to be able to furnish them within th® 
time required. In fact, the Kngllsh makers would 
not guarantee to deliver them In less than 18 
months, while the American makers delivered 
them in about four months from the receipt of th® 
order. The Illustration represents one of the 80 
engines built by the Baldwin Liocomotive Works, 
of Philadelphia. Pa., and these works have an or¬ 
der for ten similar engines for the Great Northern 
By. of England. 

The locomotives which have raised so much ex- 
citement and angry talk are plain mogul freight 
engines, of small slse and light weight, and are by 
no means as handsome In appearance as ordinary 
Amerlcan locomotives, owing to certain limit¬ 
ations in slse and equipment. The engine has a 
straight-top boiler, with a short smokebox. and 
the boiler head Is but Just within the cab. Amer¬ 
ican practice Is followed In the position of th® 
sandbox, but a supplementary box Is placed un¬ 
der the running board for back-up movements, all 
the pipes being fitted with Jet devices to blow th® 
sand directly under the wheels. The fittings In¬ 
clude the automatic vacuum train brake, spring 
buffers, chain and screw couplings, and "knives" 
to knock stones or other obstructions off the track 
The tender Is short and heavy, with Its trucks set 
very close together, and this use of trucks for 
tenders Is something as yet very novel In Eng 
land, though not quite without precedent. Th® 
tank extends under the coal space and forms th® 
tender deck. A screen plate holds back the coal, 
the fireman getting his supply through a hole Ilk® 
a fire door. We are surprised, however, to see this 

MOGUL FREIGHT LOCOMOTIVE FOR THE MIDLAND RY., ENGLAND. - 
Baldwin Locomotive Works, Builders. 

temp, on calorimeter. Deg. F., 218.7; quality of steam to 

jacket, %, 97.99; heat per lb. steam to engine, 1189.52; 

heat per Ib. steam to jacket, 1183.23; beat per Ib. of steam, 

1183.62; temp, of teed water, 310.8; heat absorbed per Ib. 

steam, 909.8. 

Work of Steam Cylinders. 

Number of steam cylinders.... I III II IV 
M. E. P., top. 69.35 12.85 35.16 8.85 
M. B. P., bottom . 70.68 14.02 38.98 9.33 
I. HP., top . 77.56 90..58 88.64 8914 
I. HP., bottom. 77.55 104.09 84.99 93.63 

I. HP., top and bottom. 155.11 200.67 178.63 182.77 

I. HP., total, 712.18; feed water per hour, total. 8850.4; 

dry steam per hour, total, 8732.4; dry steam per I. HP., 

plain rectangular box tank without the flaring 
collar which Is so distinctive a feature in English 

railway practice. 

The leading dimensions of these engines are a.s 

follows: 

Driving wheels (6), diameter ... 
Truck wheele, (2), diameter.... 
Tender wheels (8), diameter.... 
Driving wheel centers, diameter 
Journals, driving axles. 

“ truck axles . 
“ tender axles. 

Wheelbase, driving . 
“ total engine . 
“ engine and tendw. 

_5 ft. 0 in» 
.... 2 "9 " 
....3 "0 
....4 " 614 ■ 
_7 X 8 “ 
_5 X 8 " 
.... 414X 8 ■ 
....14 ft. 9 ■ 
..,.22 "2 •• 

,...43 "0 •• 

i , 

il • 
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;t. How 1« tb« strenstb of » cyUndrlcai bollor d«t«r- 
lutnedT Give rule. 

4. Describe tbe most sp{>roTed method (or brsclng and 
staying tube sbeeu and bat surfaces In steam spaces, 
giving by sketch tbe form of braces and stay bstU. 

b. Describe in detail tbe best method of testing a new 
steam boiler (or strength. 

tf. Describe bow you would test an old boiler In place 
on board a Teasel with tbe conveniences usually found on 
board. 

7. Describe your method of Inspecting small and large 
boilers, old and comparatively new, and their connec¬ 
tions, stating the defects to be look^ for, etc. Slate In 
full for each of tbe types usually found in lake, river and 
canal craft. 

b. For wbai causes discovered In Inspection would you 
condemn a bollerT 

U. It not condemned, state bow you would determine the 
safe allowable steam pressure In an old boiler. 

lU. Required tbe weight on tbe end of a safety-valve 
lever with tbe following data; ateam pressure, bo lbs., 
diameter o( valve (circular), 4 Ins., length of lever (trom 
fulcrum), 113 ins.; fulcrum to center of valve, 1 la., 
weight of valve, tt lbs.; weight of lever, b lbs.; fulcrum 
to center o( gravity of lever, 13 ins. 

11. bnould Uie Inspector ot boilers uud engines make 
any test of ine streugiu uuu quality oi iron in boitsra, 
oin or new? it so, wuat suuuid ue tue nature ot tbe test.' 
(\nal is tbe allowable limit ot tensile streugtu for bullei 
plates tor large boilers? 

13. Wnut determines tbe proper sue of safety-valve 
opening? 

13. Describe tbe steum-eugiue Indicator and its use. 

14. Illustrate tne use of the indicator by sastculug 
good and bad forms o( diagram, and any singular (onus 
of diagram inat deserve uouce. Des^riue tue>r peculiari¬ 
ties and slate tbe deductions to be made tnereirom and 
tue corrections, it any, to be made in operation oi engine. 

10. Wbat IS tbe source oI economy in a compound en 
glue? WUal are Its advantages auu disadvantages? 

10. Describe tbe btepbeusou link moliou and stale Its 
advantages and disadvantages. 

17. Describe tbe operatiou ol an injector. Wbat are its 
advantages and disadvantages? 

lb. For reasons of economy, where should feed water 
be introduced into a boiler? 

11). Should oil be used In tbe cylinders and steam 
chests ol condeusiug engines? Give reasons for and 
against its UBS. 

30. Discuss the use of canal, lake and river waters as 
feed waters (or boilers. Wbat are tne disadvantages in 
their use, and wbat precautions are to be taken to secure 
economy and prevent damage to boilers and appaiatua? 

31-34. Give In detail, an examination such as you would 
give a candidate tor license as chief or brst eugiheer ol 
large passenger steamer having low-pressure beam engine, 
indicate wnether tbe examiuatlou is intended to be 
written, oral or a practical demonstration on me engines 
and machinery, or a combination of these methods. Give 
as far as may be, wnat you would consider a correct 
answer to each question proposed and describe tbe cor- 
lect manner ot performing me practical operations asked 
lor. How far may tbe practical examination ol me en 
gineer be conducted In connection wim tbe inspection of 
boilers and engines? 

35. State wbat inquiry should be made into me charac¬ 
ter and habits of candidates (or licenses. 

.SSAOOlbs. 

.17,160 •• 

.100,250 •• 

. 78,800 •• 

.179,60U •• 

.lb X 35 Ins. 

.Balanced, with vacuum valve. 

.4 ft. b Ina. 

.H-in. 

.IbOlbs. 

.0 ft. X 2 ft. 8^ ina. 
..« •• *%. •• 
. 
Vw and %-ln. 
.263 
.ins. 
.10 ft. 6S ■■ 
i.347.1 sq ft. 

. 125.3 •• •• 

.1.372.4 •• •• 
16.6 •• •• 

.3,900 gallons 

Important works In course of construction during your 

college course, become acquainted with not only tbe offi¬ 

cers in charge, but meet tbe workmen If possible. Do not 

make tbe terrible mistake ol thinking it may detract from 

your own standing as an educated engineer to aasociate 

with intelligent workmen, to talk with mem In detail of 

melr Individual work, and to be interested in meir re¬ 

marks. Nine times out of ten mey can give you valuable 

Information, which will be of use to you In your practice 
of me profession. 

How shall me young engineer enter me field and com¬ 

mence life in earnest? This first step from college is me 

beginning, and it Is all Important to take this first step 

and make these first associations carefully. It is most Im¬ 

portant to shun iufiuential friends, who have it In melr 

power to place you in positions beyond your experience, 

remember, it is just as Important to progress step by step 

In me practical work In your profeaaion as it la to follow 

your regular course in me university. 

1 would suggest as the first step a position In me erect¬ 

ing department of some well-known bridge company or 

firm of erection contractors, and tbe taking up of tbe 

work in me same manner as you would In entering a 

machine shop to acquire familiarity wim me use of tools. 

Start in me gang and learn everything connected with 

tbe erection, and furmer, learn, as you gain in expe¬ 

rience, me power of handling men and me business In¬ 

volved In mis Important part of your work. 

After finishing In me field, 1 would suggest association 

with an inspecting firm, one mat actually and Inielli- 

gentiy Inspects; mere are many so-called inspecting firms 

to which me name is a misnomer. In this position as in¬ 

spector you will be expected to see that your specifica¬ 

tions and plans are adhered to, and mis will nut be hard 

to do if you proceed about It in tbe right manner. Du 

not start in by minking all reputable concerns and con¬ 

tracting engineers are dishonest—on the contrary, they all 

court intelligent, sensible inspection, and will assist you. 

A sly, detective manner is not necessary, or “a-know-it- 

all" air, both of which are sure to bring trouble. While 

inspecting mere is excellent opportunity to study shop 

practice, etc., and everything gained here will be of great 

benefit to you In me next step which I would suggest— 

me drafting-room. The young engineer who has learned 

to be accurate, has made a long step In advance. This Is 

the first habit to be acquired In the drafting-room. A 

beautiful drawing is not essential: a correct one is an 

absolute necessity. A proper experience In detailing takes 

time; one drawing or many drawings might make simply 

a good draftsman, but It requires many months of actual 

work at me drafting-table to make a good engineer. 

After mis training, the next is me designing room, where 

the general outline and main features of tbe bridge are 

decided upon, and where stresses are figured and main 

features are determined. All of tbe training at college and 

me practical experiences gained are needed here, and here 

the same and even greater accuracy and care must con¬ 

tinue. 

The four steps 1 have outlined very roughly compass 

wbat 1 would suggest as me training ol a bridge engineer, 

it can possibly be obtained in ten years, certainly not 

sooner. Don't push yourself faster man you feel you are 

moving. Do not let a salary be your first consideration 

in mese years of training, let me experience you are gain¬ 

ing have me greater weight. A proper salary will come 

later. 

eight on driving whs^ 
■■ on truck wheels . 

total engine. 
of tender, loaded .. 
engine and tender 

llnders. 
de valvee. 
ii.er, diameter of barrel 

barret plate . 
j-king steam pressure .. 
:. box (Copper) . 

depm .- - 
side, back and crown plates 

•• tube plates . 
.bes, number. 

diameter. 
length. 

jiiug surface, tubes . 
firebox . 

“ total. 
ute area... 
.;atlty of tender Unk. 

tRIENCES AND LESSONS FROM THE LIFE OF A 

BRIDGE ENOINEtR.* 

John Stirling Deans, M. Am. Soc. C. Kt 

.be most Important attribute ol an engineer is a 

staunch character. The interests placed In bis hands are 

va.-t and important. Involving me success of great enter¬ 

prises, the expenditure of vast sums, the marring or 

btautifyiug of city streeU and parks and vistas, and in- 

vuUing also me safety of hundreds of human lives—these 

iuieiesis surely can only be trusted to men ol the highest 

character. The engineer must be able to withstand me 

sirungest pressure, and be able, at all times, to reach 

correct conclusions and make trumtul reports. Sharp 

practices once entered into, work slighted, or false re- 

poru made, are not forgotten, and the engineer or firm 

so acting Is more surely spotted and condemned man me 

unscrupulous lawyer or quack doctor. The profession 

IS to be congratulated, mat insUnces of breach ol trust 

and professional dishonesty are rare. The report 

of an experienced and able engineer should, and does, 

carry wim it me same grade ot aumoiity as a judge's 

decision. 
I’loceeding to me designing of the structures—me prep- 

aiation of me stress diagram and me design of me general 

ouiliulng ol the structure, while calling tor a high grade 

of abiUty and experience, demands, 11 possiole, less ex¬ 

perience than me detailing. This important work can 

ouly be left to the most painstaking and thoroughly 

Haloed engineers and draftsmen. The requisite knowledge 

and experience cannot be imparted by books or lectures; 

it IS only obtained by actual and prolonged experience 

over the drafting table. 
With me work designed and specifications written, it 

IS ready lor the construction in the mills and shops. Here 

tbe bridge engineer ceases to be the ruling factor; he 

should, however, maintain a close supervision ol me con¬ 

struction, through a careful, intelligent inspection, during 

the various mill and shop stages and final passing ol 

fiuished parts; but In me rarest instances should he in¬ 

terfere wim or dictate shop practice—it Is the final result 

he is alter, and be is not Interested in the intermediate 

steps leading to mis result. To check mill and shop re¬ 

sults, lull sixe tests are often specified, mainly teats of 

eyebars; me result of mese eyebar tests sufficing to satisfy 

the eugineer that bis structure Is all right. This, how¬ 

ever, has developed. In many instances, into a fad; it 

really adds but little knowledge as to me condition ot 

the finished structure, composed ol many members not 

eyebars. If general testing of various members is not 

done, me testing of eyebais might be dispensed with. 

Wim me work finished in me shop, mere remains one 

more stage to me completed structure, a stage which has 

been neglected by me great majo.-ity of engineers, al¬ 

though It offers every inducement and opportunity for 

the exercise ol every (acuity of me well-trained mind, 

bum m meory and practice. I refer to me erection of tbe 

structure at me site. The engineer, to properly take charge 

of mis field erection, must be familiar with me office to 

be performed by each member of me structure, and me 

method of shop construction. In c jrrying out this work, 

me eugineer must depend upon me skill and fidelity of 

the bridge erector. These bridge erectors are little 

Ituuwn and appreciated, except by those who are brought 

into close contact wim mem. They are a body ot hardy, 

active, (earless young men, leading a life which neces¬ 

sarily makes mem rough; yet mey are tender-hearted to 

a fault to those In trouble. They are men, in omer words, 

whom you can depend upon to stand shoulder to shoulder 

with you in all your efforts—to work for you day and 

eight, without rest it necessary, to make a connection 

safe, when mreatened by storm or flood. 1 number 

among them many of my best friends. 

It is not easy (or all men to make even passing ac¬ 

quaintances, much less to accommodate memselves to 

mose in various walks of life, wim whom mey are neces¬ 

sarily brought In close contact. Tbe successful eugineer, 

however, must have this ability; if not natural, it 

should be cultivated at every opportunity. Start In early 

you cannot begin too soon—In your visits to shops and 

mOH-SPEED SIMPLE PASSENGER LOCOMOflVES.* 

By Clement F. Street. 

The writer has recently collected some details regarding 

the locomotives used in this country in high speed passen¬ 

ger service; and me result will be found In tne accompany¬ 

ing tables. These relate to 31 different locomotives which 

are in use on 18 different roads. Eleven ol mem have lour 

drivers coupled and ten have six coupled, seven being 

eight-wheelers, mree Atlantic or Columbia, nine ten- 

wheelers and one a mogul. Some of mem are of new de- 

tlgns, which have not been in use one year, while omers 

have been in regular and hard service (or many years 

and are still hauling some ol me fastest and- heaviest 

passenger trains In me country, in making a selectlou 

no definite plan was followed, and these particular engines 

are given because mey, in me opinion of the writer, rep¬ 

resent (airly well me prevailing practice (or single ex¬ 

pansion engines In last pasenger service. 

Table No. 1 gives some ol me important dimensions of 
me engines, and Table No. 3 gives tue data regarding me 

tractive power, healing surface, piston speed, etc., to¬ 

gether with averages, in figuring me tractive power 

ou% of the boiler pressure is used, for the reason that this 

la me practice wim some of me lucumouve oullders, as 

well as a number ol tbe railways, it appears that me 

Master Mecuauics' Association has no fixed rule regard¬ 

ing mis proporuon, and me ouly information msreun 

which 1 can find is a committee report read at me annual 

convention m 1887. This report contains a recoiumeada- 

uon that 8o% be used, but me only action ol me associa¬ 

tion seems to have been me acceptance of the report wim- 

out adopting Its recommendations. 

It will be noted that in Table No. 2 locomotive No. 13 is 

not included in me averages. The reason lor mis is that 

it can hardly be called a high-speed engine, and It is la 

many ways a departure from prevailing practice. It was 

mought best to give it, however, as it is claimed mat it la 

me heaviest locomotive in regular passenger service. 

Anomer reason (or giving it is me fact that It has fre¬ 

quently been said that mis engine was over-cyllndered. 

If such la the case, it is not me only one open to this 

CIVIL SERVICE EXAMINATION FOR INSPECTOR OF 

BOILEKo, DEPARTMENT OF PUBLIC WORKS OF 

NEW York. 

Tbe New York State Civil Service Commission 
held an examination at Albany, on April 1, of 
candidates for tbe position of Inspector of Boilers 
and engines in tbe Department of Public Works. 
Through tbe courtesy of Mr. Chas. S. Fowler, Chief 
examiner of tbe Commission, we are able to pre¬ 
sent herewith tbe list of questions used. Tbe du¬ 
ties of the office are akin to those of an Inspector 
of Boilers under the United States Navigation 
Laws. Ue will inspect tbe boilers and engines of 
steamboats plying tbe waters of New York State, 
and examine and license tbe engineers (or tbe 
same. Tbe salary is fixed at |3,0(X1 per annum. 

In marking, the practical questions on boilers, 
engines, etc., counted for 50%, and arithmetic and 
the candidate’s experience and recommendations 
were considered to make up tbe other 50%. A 
mark of 70% was required for eligibility. Tbe 
questions relating to boilers and engines are given 
below. Tbe questions designed to ascertain the 
candidate's education and experience, and bis pro¬ 
fessional and buslneiM record we omit: 

L 'What types of boilers are in use on me steamboats 
of New York State waters? Describe each type in its 
usual form and state me advantages and disadvantages 
of each. 

2. In what way do me sise of craft and use to which it 
is to be put affect me deslrabliity of me different types 
of boUerf 

•Kxuacis from a lecture delivered before me students 
ul Uriiigh University. 

tChlef Engineer Phoenix Bridge Co., PhoenUvUle; Pa. 
'Abstract of a paper presented at me March meeting 

of me Weetem Railway Club. 
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TABLE No. L—DIMENSIONS OP AMERICAN HIGH-SPEED PASSENGER LOCOMOTIVES. 
Boll- 

Drlv- ,-Weight- Heating surface. Boll er / -joumal-v,—Valve—, steam 
Crlln- ing Oo ,-sq. ft-, Gr’to er Tubes-, -Firebox-, min. Diam- Trav- !—ports,—, 

Railway. den. whls.. Total, drivers. Fire- area. prea. Dia.,L'gtb Wdth L’gth dia.. eter. Lgth, el. Lap, LgthWdth.h 
No. Type. Ins. Ina. lbs. lbs. Tubes, box. Total. sq.ft lbs. No. tna. ina. ins. ins. Type. ins. ing. Ing. ing. Ing. Ing. 

1. Penn.8-wnl. 18%x26 80 134,500 93,100 1,746.7 171.4 1,918.1 33.0 185 316 1% 136% 40 119% Belpaire. 58X4 8% 12% 6 1% 20 1% 2. Wabash .Atlantc 19 x26 73 160,000 92,060 2,196.3 175.7 2.366.0 29.7 206 360 2 171 42% 161% Radial sUy. 61 8 10 6 1% 19 1% 3. N.Y.C. ft H.R..8-whl. 19 x24 78 136,000 96,100 1,816.0 164.0 1,974.0 31.2 190 288 2 144 45% 117*., Crown bar. 66 9 12% 3% 1 18 iv. 
4. C.. B. ft Q.Colmba 19 x26 84 128,706 84,450 1.442.3 157.2 1,590.5 31.8 206 210 2 138% 42% 108% Radial stay. 58% 8% 12 •6 1 21 1% 5. C..C.,C. ft 8t.L.8-whl. 20 x26 78 136,000 85,060 1,997.6 166.0 2,162.0 31.0 206 320 2 144 41 108 Radial stay. 62 8% 11% 6 1 26 1% 6. C.. R.I. ft Pac..8-whl. 19%x26 78 125,000 83,000 1,795.0 193,3 1,988.3 24.5 196 296 2 139 32% 108 Wootten. 61 9 11 6 1% 26 1% 7. Lehigh Valley.Atlantc 19 x26 76 142,000 82,666 2,681.2 148.9 2,236.2 64.0 180 216 2 181 83% 114% Wootten. 61 8% 11 6% 1% 19 1% 8. 111. Central ...8-whl. 18 x26 76 120,006 80,600 1,649.0 192.0 1,861.0 27.4 200 274 2 139% 36% 107% Belpaire. 66% 8% 11 6 6% 17 1% 9. C. ft N-W. ...8-whl. 19 x24 75 125,666 78,006 1,715.6 159.3 1,874.9 26.9 a90 287 2 T38 40% 96>u Radial stay. 61 8 11 6 1% 20 1% 

10. Atl. C. Lins.. .Atlantc 19 x24 72 125,800 73,460 1,913.7 133.5 2,647.2 26.0 180 258 2 171 42 89% Radial stay. .58% 8 10 .3% 6% 16 1% 
11. C., B. ft Q.8-whl. 18 X24 69 100,600 06,000 1,298.7 110.0 1,408.7 24.5 186 217 2 138% 42 84 Belpaire. 56 8 9% 6 I'u 17% 1% 

Average .18.9x25.2 76.2 129,782 82,459 1,785.4 160.9 1,942.7 31.8 190 270 160 4 44.3 105 4 

12. Great North’s..10-whl. 20 x30 63 166,000 129,500 2,452.0 225.0 2,677.0 35.4 216 303 2% 166% 41% 123 Belpaire. 70 9 11 •7 1% 18 o 
13. Grand Trunk.. 20 x26 72 166,000 125,000 2,272.0 189.0 2,461.0 33.4 206 291 2 180 40% 120 Radial stay. 62 9% 12 
14 Southern . 21 x28 72 158,000 121,210 2,217.1 192.9 2,410.1 34.9 266 295 2 152% 41% 120 Radial stay. 62 8% 11 19 1% 
15. WIs. Cent_ •• 19 x26 69 150,006 116,066 2,111.6 189.0 2,366.6 32.4 206 3U8 2 158% 41% 113 Belpaire. (‘i6 9 11 7 i% 18 2 
16. Balt ft O. “ 21 x26 78 145.‘200 113,000 1,978.5 176.6 2.155.1 34.2 196 231 2% 174% 41 120% Radial stay. tiO 8 10 
17. Northern Pac.. 20 x26 69 155,560 112,000 2,288.0 196.9 2,485.0 30.8 220 314 2 168 41 108*1. Radial stay. 62 9 11 6% i% ‘20 2% 
18. 111. Cent. “ 19%x26 69 144,560 109,600 1,854.6 177.1 2,031.7 28.0 200 264 2 161 32% 122“,«BelDaire. 64 8 16% 3% 1% 20 1% 
19. C., B. ft Q. .. .Mogul. 19 x24 69 125,000 106,506 1,553.6 135.5 1,689.1 29.7 186 214 2 148% 42 168 Belpaire. 66 8 »% 5 0% 17% 1% 
20. Mich. Cent. ...lu-whl. 19 x24 68 132,000 96,000 1,566.7 137.11.703.8 28.5 186 241 2 150 43 96 Crown bar. 57 7% HV, 3% 0% 18 1% 
21 L. S ft M. S... 18 x24 68 118,000 88,606 l,il6.0 150.0 1,866.0 27.3 196 241 2 159 41% 95‘m Radial stay. 56 7^ 9 3% 1 17 1% 

Average . .19.6x26 69,7 146,0*20 111,921 2,060.0 176.9 2,167.8 31.4 197 270 161.0 40.6 112.6 , 

1 ! 
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rriUcUm, aa tbo relation between the weight and trac- 
tlTc power la onijr 4.63% above the averaga of the other 
ulna ten-wbcelera given; It la onljr 1.2% above the hlgh- 
eat, and among the elght-wheelera there la one engine 
In which thli proportion la greater. The cylinder volume 
In relation to the heating aurfaca la leaa than that of alx 
other ten-wheelera, and it would, therefore, aeem that 
there ahould be no difficulty In aupplylng ateam. 

It will be noted from Table No. 2 that In order to attain 
a apeed of flO milea per hour with tbia engine, the drivera 
muat make 320 revolutlona per minute, and the piston 
speed will be l.UUO ft. per minute. In what Is to-day 
termed high-speed passenger service, this speed and much 
higher must be maintained for long dlsUnces, and as it 
la believed that this la not practical, the statement Is 
made that this engine la not suited tor high-speed pas¬ 
senger service. This engine was, I believe, designed to 
haul heavy passenger trains over very heavy, long grades, 
and published reports state that It Is well suited for this 
service, and Is using much leas fuel than engines having 
shorter stroke and leas tractive power. 

One of the interesting features of Table No. 1 Is the 
variation In the cylinder proportions and the diameter of 
drivers. In the eight-wheelers the cylinders range from 
18 X 24 up to 2U X 2B Ins. Three of them have 19 x 26-ln. 
cylinders, and with these are used drivers 73, 7tt and 84 
Ins, diameter. There are three 19 x 24-ln. cylinders, and 
with them drivers of 72, 75 and 78 Ins. are used. No two 
of the remaining live eight-wheelers have the same site 
cylinders. In the ten-wheelers, the variation In cylinder 
dimensions Is greater, and the variation In diameter of 
drivers Is less. The cylinders range from 18 x 24 up to 
2U A 3U Ins., and only two engines have cylinders of the 
same sise. The average diameter of drivers on the elght- 
wheelers Is 7(1.2 ins., while on the ten-wheelers It is only 
U8.7 Ins. In the former there are five engines having 
drivers 78 Ins. and above, while In the latter there Is 
only one of 78 ins., and the next larger Is 72 Ins. Seven 
of this class have drivers 89 Ins. and under. 

This question of diameter of drivers has been the sub¬ 
ject of many discussions, and It is one on which no hard 
and fast rule can be laid down, as it must be varied to 
suit conditions of service and roadbed. There was, how¬ 
ever, some years ago a tendency to reduce the diameter 
of drivera from former practice, but of late there has 
been a reaction, and we find more large drivers in use 
than ever before In this country. There are good and 
valid reasons for this change. With the high speeds and 

long runs now demanded, a small driver must be turned 
BO rapidly for long periods of time that the high journal 
and piston speeds are liable to give trouble. The wear 
and tear on the track and the engine Itself Is excessive. 

Un one of the trunk lines a certain class of engine was 
giving serious trouble from hot journals. Delays from this 
cause became so frequent that there was talk of putting 
the engines in another service, but before doing so the 
drivers on one of them were Increased 6 ins. in diameter. 
The result was that the trouble entirely disappeared, and 
the other engines of the same class were changed with 
like result, and are now giving satisfactory results where 
they bad formerly failed. 

The Increase in the diameter of the drivers naturally 
follows an increase in steam pressure. With the former 
pressures of 140 to 160 lbs. it was, with large drivers, 
difficult to obtain sufflclent tractive power for starting 
heavy trains, but with the present practice of carrying 
190 to 200 lbs., this does not obtain. It Is true that the 
weight of the trains to be hauled has also been Increased, 
but, on the other hand, the number of stops made by 
through fast trains Is much less than formerly. Runs 
of from 80 to 100 miles without a stop are now made 
regularly on a large number of roads, while only a few 
years ago they were exceptional. 

Another change In high-speed passenger service is the 
introduction of the Atlantic type of engine, and the indi¬ 
cations are that this will eventually be the most-used 
type for heavy high-speed work, where the demands on 
the boiler are so great that It must be made too heavy to 
carry on two axles and the truck. This type has many 
advantages ovA the ten-wheeler, and it is not apparent 
just where there can be any advantage in using .. third 
pair of drivera for passenger service, excepting tor s. 
few Involutions at starting.* When it comes, hoe.ever, to 
a regular heavy, fast passenger service, with compara¬ 
tively few stops, the Atlantic type is an easior riding, 
smrrther working machine, and is fast coming in'o luui'e 
extended use. 

There has, of late, been considerable talk about long 
stroke engines, and some are arguing in favor of them for 
passenger service. These arguments have, however, very 
little, if any, solid foundation, and are more In line with 
the old rule-of-thumb methods than in accordance with 

*Ten-wheel engines are largely used where heavy trains 
have to be taken over steep grades at high rates of rpeed. 
The B. O. R. R. engine. No. Iti, in the table. Is a good 
example.—Ed. 

modern engineering practice. By referring to Tabic .No 
1 it will be seen that only two of the engines given have 
a stroke of over 26 ins. If a greater tractive power was 
found desirable in any one of these engines, it is be 
lleved that It would be much better to obtain it by in¬ 
creasing the diameter rather than the stroke of the cyl 
inder. For example, take engine No. 4. The cylinder Is 
19 X 26 ins., and the tractive power 17 x 72 lbs.. An In 
crease of 1 in. in the diameter of the cylinder would give 
19,897 lbs. without changing any other part of the tna 
chine, excepting a slight Increase in the counterbalance 
to take care of an increase in the weight of reciprocating 
parts. An increase of 2 ins. in the stroke of the engiue 
would give 19,252 lbs. tractive power, and would in¬ 
crease the piston speed, while running 60 miles per 
hour, from 1,056 to 1,137 ft. per minute. This increase in 
the piston speed increases the cylinder wear and the lia¬ 
bility to trouble with piston rings. It also maxes a much 
harder riding engine, and increases the wear and tear uii 
both the engine and track. Just why an increase in trac¬ 
tive power, by lengthening the stroke, is better than a 
corresponding increase obtained by increasing the 
diameter of the cylinder is not apparent. It is stated tbai 
with the long stroke more work is obtained from tbe 
steam, owing to a greater expansion. This is true, but 
at high speeds and the short points of cut-off which gu 
with them an extra inch or two on the stroke amounts tu 
very little. If an engine is working at a cut-off of half 
stroke or over, as in heavy freight service, each extra 
inch of stroke means a considerable Increase in the power 
of the engine and also in the work obtained from the 
steam. Even in this service, however, it is a very easy 
matter to get the stroke so long that when high speeia 
are attained, as they must be, and when running down 
hill the “slam banging" of the machine is hard on tbs 
crew and roadbed as well as the engine itself. 

No. 1, Pennsylvania R. R.—Eight-wheel type, hauls 
Pennsylvania Limited, Jersey City to Pittsburg, 444 miles 
Station stops, 3. Running time, 11 hours. Average 
speed. Including stops, 40.3 miles per hour. 

No. 2, Wabash R. R.—Atlantic type, hauls Continental 
Limited between St. Louis and Detroit, 431 miles. Num 
ber of cars, 3. Weight, exclusive of engine and tender, 
164 tons. Heaviest grade, 48% ft. per mile; length, 2i« 
miles. Station stops, 17. Running time, 11 hours 6U 
minutes. Average speed, including stops, 40.7 miles per 
hour. Aug. 20, >1888, run from Palmer to Norrlsonvtlle, 
4.6 miles, was made at the rate of 90 miles per hour, 
from Mitchell to Nameobi, 2.5 miles, was made at tbs 
rate of 100 miles per hour. October 6, 1898, run from 
tjlarksdale to Palmer, 3.3 miles, was made at the rats 
of 99 miles per hour, and from Palmer to Norrisonville at 
the rate of 90 miles per hour. 

No. 3, New York Central A Hudson River R. R.—Eight- 
wheel, Empire State Express, New York and Buffalo, 440 
miles. Number of cars, 4. Station stops, 4. Running 
time, 8 hours 15 minutes. Average speed, 53.3 miles per 
hour. 

No. 4, Chicago, Burlington & Quincy R. R.—Columbia 
type, Chicago to Burlington, 205 milea. Number of cars, 
4. Weight, exclusive of engine and tender, 200 tout. 
Number of stops, 2. Running time, 3 hours 52 minutes. 
Ave. steep, including stops, 53.1 miles per hour. 

No. 7. Lehigh Valley R. R.—Atlantic type. Black Dia¬ 
mond Express, New York and Buffalo, 450 miles. Number 
of cars, 5. Weight, exclusive of engine and tender, 225 
tons. Heaviest grades, 47 ft. per mile for 4.5 miles, and 
62 ft per mile for 9.8 miles. Station stops, 14. RunnlDg 
time, 10 hours 40 minutes. Ave. speed, including stops, 
42.25 miles per hour. Alpina to Geneva Junction. 44 
miles In 42 minutes. 

No. 9, Chicago ft Northwestern Ry.—Eight-wheel type, 
Chicago to Omaha, 400 mllss. Weight of train, exclusive 
of engine and tender, 128 tons. Number of stops 1^ 
Running time, 12 hours. Ave. speed. Including stops. 40.8 
miles per hoar. Run is frequency made in 11 hours or 
at an average of 44.5 miles per hour. This engine hauls 

TABLE No. 2.—Tractive Power, Etc., of American High-Speed Passenger Engines. 
Tractive Piston 

t—-power-^ Cylinder speed. 
Trac- With <-volume-, Revs. ft. 
tlve M.E.P. Grate Cu. ft. Cu. ft. re- per M. 

power « to Weight area into into quired while 
* Railway. per 86% of on Into heat’g grate to ruu ruu- 

lb.. boiler drlv’rs. beating s’rface area, 66 ing 66 
No. Type M.B.P. pregg. surf. sq. ft. sq. ft. M.P.H. M.P.H. 

1. Pennsylvania . 8-wheel. 111.2 16,457 17:67 58.12 237 4.08 252 1,091 
2. Wabash . Atlantic. 128.5 26,566 22.34 79.63 277 3.49 276 1,195 
3. N. Y. Central ft Hudson River, 8-wheel. 111.0 16,872 18.i 3 63.2(> 251 3.97 259 1,036 
4. Chicago, Burlington ft Quincy.. Columbia. 111.7 17,872 21.04 50.29 187 3.73 244 1,056 
5. Cleve., Cin., Chic, ft St Louis. 8-whael. I:t3.3 21,328 25.09 69.74 229 3.28 244 1,121 
6. Chicago, Rock Island ft Pacific; 8-wheel l-*(i.7 19,258 23.20 81.15 221 2.72 259 1,121 
7. Lehigh Valley. Atlantic. 123.5 17,784 2L69 34.84 261 265 1,147 
8. Illinois Central . 8-wheel. 112.3 17,968 2*2.46 66.73 235 3.87 269 1,264 
9. Chicago ft Northwestern. 8-wheel. 115.5 17,566 22.60 69.32 238 3.40 269 1,076 

10. Atlantic Coast Line. Atlantic. 120.3 17,323 23.60 78.73 266 3.30 280 1,120 
11. Chicago, Burlington ft Quincy., 8-wheel. ll’J.e 16,214 24.56 67.49 199 3.46 290 1,160 

■■■ ■ — ^ . . ■ W II ■ ■ 1 ■ . -- 
Average . 118.5 18,108 22.08 64.88 235 3.53 266 1,126 

12. Great Northern (not in avg.).. 10-wheel. 190.4 31,987 24.70 75.62 245 8.24 820 1,600 
IS. Grand Trunk . •* 144.4 2:1,164 18.48 73.61 260 3.60 280 1,212 
14 Southern . *• 171.6 27,446 22.63 69.05 215 3.11 280 1.304 
15. Wisconsin Central. *• 136,0 21,760 18.75 70.98 269 3.91 290 1,256 
16 Baltimore ft Ohio. •* 147 0 22,344 19.77 62.90 207 3.30 259 1.121 
17. Northern Pacific . *• 150.7 26,523 23.68 80.68 263 3.33 290 1,2S5 
18. Illinois Central. ** 143.2 22.912 21.02 72.53 226 3.11 296 1,255 
19. Chicago. Burlington ft Quincy. Mogul. 125.5 18,072 16.96 56.77 214 3.77 296 1.160 
•20 Michigan Central . 10-wheel. 127.3 18,331 18.51 59.78 216 3.63 29(; 1,184 
21. Lake Shore ft Mich. Southern. 114.3 17..37.S 19.74 68.35 164 3.86 296 1,184 

Average . 1399 21,984 19.95 68.29 *J26 351 285 1,214 



The consumption of gas by this type of engine, 
of course, varies with the character of gaa used, 
but in units of 2U HP. and upwards tests show 
the consumption to be from 10^ to 12 cu. ft. of 
natural gas per brake HP. hour. In the case of 
larger units, of say 1,5(X) HP., one of which the 
company is now building, it is expected that a 
considerable saving will be effected over tht.s 
flgure. The makers state that less than one 
pound of coal burned in an ethclent gaa producing 
plant will be required per developed horse-power. 

The accompanying table gives particulars of a 
few large Westinghouse gas engines In use at the 
present time. 

10 or la cars, weighing 423 to 513 tons, 138 miles in 3V4 
hours, making 8 slops, or an average of 38.4 miles per 
hour. New Fast Mall makes the run In 10 hours 15 
minutes, or 46.6 miles per hour, and has hauled this train 
138 mllM in 133 minutes. 

No. 16, BalUmore * Ohio R. R.—Ten-wheel type, Phila¬ 
delphia to Washington, 137 miles. Heaviest grade, 40 
ft. per mile; length, 1 mile. Number of cars, 4. Weight 
of train, exclusive of engine and tender, 168 tons. SU- 
llon stops, 2. Running time, 2 hours 53 minutes. Ave. 
Ipeed, Including stops. 47.2 miles per hour. Special runs 
with '4-car trains weighing 192 tons, Baltimore to Wash¬ 
ington, 40 miles, at 66.3 miles per hour. Laurel to Wash¬ 
ington’, 19 miles, at 74 miles per hour. Regular run, Cam¬ 
den to* Washington, with 9-car train weighing 339 tons, 40 
miles In 50 minutes, or 48 miles per hour. 

No. 19, Chicago. Burlington & Quincy R. R.—Mogul type 
Burlington and Creston, 190 miles. Number of cars, 4. 
Weight, exclusive of engine and tender, 200 tons. Number 
of stoDS 5. Running time, 3 hours 68 minutes Average 

upright self-contained construction and the seif- 
lubricating features being closely followed. 

The cylinders are so arranged that an explosion 
takes place at each revolution of the engine shaft. 
The ignition of the explosive mixture Is accom¬ 
plished by an electric sparking device or “Igniter” 
mounted in a small casting, which can be easily 
removed and replaced. 

The fact that the working stroke of the piston 
alternates so that an impulse is received once 
each revolution permits close speed regulation. 
This is further controlled by a sensitive gover¬ 
nor, arranged to regulate the amount of explosive 
mixture admitted with each stroke, and hence 
control the force of the explosion. In this respect 
the engine is much the same as a steam engine, 
and light loads or no loads are accompanied, not 
by a reduction in the number of impulses, as with 
the ordinary forms of gas engine, but by a 
smaller charge of the explosive mixture. Owing 
to these two factors the engine works remarkably 
well when direct connected to an electric gener¬ 
ator, as shown in the illustration. This is about 
as severe a regulation test as it is possible to im¬ 
pose, for the slightest variation in speed, one way 
or the other, is accompanied by a rise or fall of 
the voltage of the generator, which makes itself 
unpleasantly apparent at the lamps. 

Another example of the satisfactory working of 
this type of gas engine Is afforded by a 60-HP. en¬ 
gine installed at the works of the Consolidated 

E.N«i.Nevvs. 

A 650-HP. GAS ENGINE DIRECT CONNECTED TO AN ELECTRIC GENERATOR. 

Westinghouse Electric <&, Mfg. Co., Pittsburg, Pa., Builders. 
% 

Gas Co.. New York city, at its 41th St. plant. 
This engine has two 12 x 14-ln. cylinders and is 
belted to a centrifugal blower. This engine was 
started on Oct. 15, 1898, and during the 4% 
months between that date and Feb. 28,1898, the en¬ 
gine ran 3,068 hours out of a possible 3,288 hours, 
or an average of 22.32 hours per day. During this 
period the engine was shut down 230 hours, of 
which only 49 were occupied in taking care of the 
engine; 26% hours for changing and improving 
the Igniters, and 12% hours in taking up bearings 
and for other adjustments. From Jan. 23 to Feb. 
19 a run of 638 hours was made without a single 

stop. 

gas engine in existence at- the present time. It 
was installed over a year ago, and has been in 
constant operation ever since, 

Referring to the illustration, it will be seen that 
the engine is of the vertical three-cylinder type 
with two overhanging fly-wheels, and in general 
appearance bears a striking resemblance to the 
well-known Westinghouse steam engine. It is 
direct connected to an 8 pole 400 K-W. 550 volt 
Westinghouse generator, capable of carrying a 
30% continuous overload, furnishing current for 
operating a yard electric locomotive. In general 
design the engine embodies the main mechanical 
features of the Westinghouse steam engine, the 

Particulars of a Few Large Westinghouse Gas Engines. 

Purpose. 
(Operating coal conveyor- 
) Centrifugal blower . 

Dlrect-connctd. to generator 
Belted to generator. 
Power. 

Generators . 

Belted to generators. 

No. Type. 
1 2 cylinders. 
12 
1 3 cylinders. 

Operated by 

Consolidated Gas Co., New York, N. Y... 
Westinghouse Co.’s power bouse. East Pittsburg. Pa 
Consolidated Gas Co., Long Branch, N. J. 
Detroit Copper Mining Co., Buffalo, N. Y. 

Bradford Light A Power Co., Bradford, Pa. 

I>aconia R. R. Co., Laconia, N. H. 

'll X 12-in. cylinders. tl2 x 14-in. cylinders. 



SUPPLEMENT TO ENGINEERING NEWS. MAY 4. 1899. 

Restaurant 
,pmkinf 

Fountain 

Entrance 

Hall 

Fountain 

FIG. 3. PLAN OF UPPER FLOOR, 

I 48x6*1 

S3'x34‘ 

Cokfnm 

Ibutmm* 

Ptatform 

FIG. 4 PLAN OF LOWER FLOOR AND PLATFORMS. 

NEW RAILWAY STATION FOR THE BURLINGTON SYSTEM, AT OMAHA, NEB 

Walker & Kimball, Architects. I. S. P. Weeks, Chief Eng., B. & M. R. R. R. 



384 ENGINEERING NEWS. Vol. XLI. No. i8. 

ENGINEERING NEWS 
AND 

AHERICAN RAILWAY JOURNAL. 

JtWemI al Ote ffne York Poit- Ofiet at Seemd- Clou Matter. 

l\iblitkei ererf nurtdat 

at SI. Paul Buiidiug, ttO Broadteai/, Sew York, &y 

TUB BSIll.SEERIXa XEWB PVBLISHINU VOMPANT 

OEO. H. FROST,.PSEIIIDEHT. 
D. McN. STACFFEE, ..... TlCB-PBUIl>E]rr. 
THARLKS WHITI.Va BAKER, Secbbtabt abd Marasixo EormB. 
F. F. BURT, TBBAArREB aid Bi'aibem Maxaoeb. 

WM. KENT, R. E. R. TRATMA.V, M. N. BAKER. > AtaociATE 
(•HAS. H. HU.I, J- J. SWA.NN, i EuiToBA. 

A. B. <IIL,BF.RT,. 

CHAR. W. HF.ISHARUT, 

ALFRED E. KoR.SFEI.D, New York, 
F. A. PE('KHAM,('hk;BCo, 
B. B. READ, BoMtoo, 
C. F. Walker, ClevelBnd, 

AnaiBTABT Mabaueb. 

Chief DBAmHAB. 

Fi'bi.i<'atiob Office, *£» Broadway, New Yobk. 
Chicaoo Office, 106 Mobadbooe Buwe. 

Bodtob Office, 2W Devobbbibe 8t, 
(^lAVELABO OFFICE, OsBUBB BCILDIBO. 

LOBDOB OFFICE, EFFIBUHAH HOI'BE, 1 ABDBDEL 8T., STBABD. 

incalculable benefit to the (X>mpanie8 themselves. 

It will tend to e<iualize the gross inequalities of 

taxation. By placing a fair proportion of the 

burden of taxation on the franchise companies a 

better feeling towards them will arise on the part 

of the general public, unless the measure is resist¬ 

ed unfairly and unwisely. The companies should 

see this and govern themselves accordingly They 

should realise that this measure, properly car¬ 

ried into effect, may serve to check the wave of 

municipal ownership now sweeping over the 

country, and the demand for radical measures of 

many kinds affecting the interests of franchise 

companies. 

There may be attempts to repeal or cripple the 

law, but the public is too fully convinced of its 

Justness to tolerate anything of the kind. Grace¬ 

ful acquiescence will be of far more value to the 

corporations than resistance. 

SVBSCklPTWS KATES: Cnited Siatea, Canada and 

Mtneo, Itne Year, g.’i.OO; 0 montha, |I2.50: 2 month*, 

f I .UU. To all other counirie* Im the J'oalal Union : Regular 

Edition, ttne Year, g7.0U (31 ihillingt); Thin Paper Edi¬ 

tion, (Me Year, lil6.31 (2tt ihUlingt). SIKULE COPIES 

of any number in current gear, lb cent*. 

In ordering ehtinge* of mailing addreeaet, elate BOTH 
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A measure of far-reaching Importance, known 

as the Ford franchise tax bill, passed the New 

York Legislature in its closing boura The gist of 

the bill is that hereafter, throughout the great 

State of New Y'ork, all franchises for the use of 

public streets will be classed and taxed as real 

estate. At present, where franchises are taxed at 

all, it is as personal property, and the taxes can 

be sworn off or offset by indebtedness, such as 

mortgage bonds. Under the new law the valu¬ 

ation placed by assessors on water-works, light¬ 

ing, street railway, telephone and other public 

franchises, cannot be reduced any more than the 

assessments on lands or houses. What this act 

may mean to New York city can only be con¬ 

jectured as yet. An increase of hundreds of mill¬ 

ions of assessed valuation and some $10,OOU,UUO 

to $15,UUU,UUU of taxes is predicted. 

Naturally such a measure was strongly opposed 

by the Interests affected. The public was so 

thoroughly in favor of it, however, that the final 

votes showed large majorities in each branch. 

The Senate passed the bill almost unanimously, 

but the House leaders determined to kill It. This 

they nearly succeeded in doing, notwithstanding 

a majority of all the members of the House signed 

a petition in favor of the measure, and the Gov¬ 

ernor sent in two messages urging its passage. 

One of these messages was actually suppressed, 

but Governor Roosevelt took (»re that the next 

one should be so presented as to make its sup¬ 

pression impossible. W'ben it was seen that the 

bill must go through most of the members of the 

House took good care to reexird themselves on the 

right side, the majority being some 3 to 1. 

With the passage of the bill certain franchise 

stocks in New York city declined sharply, but 

most of them re<»>vered quickly, indicating that 

the lasting effect of the proposed tax on such 

stocks will not be great. 

We believe this is one of the most wholesome 

pieces of legislation ever placed on the statute 

books of any state, and that It will prove to be of 

The removal of waste paper from the streets is 

being done in Chicago on a new contract system. 

This enty is notorious not only for the filthy con¬ 

dition of its streets and alleys, but also for the 

astonishing amount of waste paper which litters 

the streets and gutters. Under the new system, 

which is briefiy described in another column, the 

company which has the contract places sheet iron 

boxes on the sidewalks, and arranges for the reg¬ 

ular collection of the paper which is thiown 

therein. 

The contractor's main object, of course, is to 

make as much money out of his system as pos¬ 

sible, and be is doing this by utilising the boxes 

as advertising bill-boards, and they are now so 

covered with staring placards as seriously to dis¬ 

figure the streets. Another objection which has 

been noted is that of fire in the boxes, caused by 

lighted matches or cigars being thrown into them 

through carelessness or mischief. Already a num 

ber of boxes have been destroyed in this way, the 

thin metal being warped out of shape by the in¬ 

tense beat The police have been notified to look 

out for such practices, and large placards offer¬ 

ing a reward for the detection of offenders have 

been pasted on the boxes. 

The contractor proposed to extend the system 

to other cities, one of his main ideas being to 

make the boxes in different cities of uniform size 

and shape, so that an advertiser’s printed placard 

may fit on any box. 

We fail to see, however, why cities should enter 

into any arrangement of this sort. If it were 

seriously proposed in any city to grant a franchise 

to a bill-posting concern to place such disfiguring 

bill-boards in the public streets, or upon the side¬ 

walks, a general public protest would be beard; 

but this waste-paper <x>llecting scheme practically 

amounts to the same thing. It may be argued 

that the boxes, even with their staring placaras, 

are less objectionable than it would be to have 

the soiled paper inside them blowing about the 

streeL This is doubtless true; but the <fity should 

itself provide for the (xillection and disposal of 

waste-paper as it does for cleaning the streets 

from other dirt and refuse. If waste-paper re¬ 

ceptacles in the streets are an aid in this work 

there is no reason why the city should not itself 

provide them. 

Among the encouraging signs of the times are 

the recent organization of State Municipal 

Leagues. According to "City Government" such 

leagues have been established in Connecticut, 

Florida, Ohio, Illinois, Wisconsin, Iowa, Kansas, 

North Dakota and California, making nine in alL 

The general objects of these leagues may be 

shown by quoting ArL 1 of the Constitution of 

the Wisconsin League, as follows: 

Tbs objects of this organlcation, wbicb sbBll be known 
aa the League of Wisconsin Municipalities, shall be the 
general ImproTement and facilitation of every branch of 
municipal administration by the following means: (1) 
The perpetuation of the organisation as an agency lor the 

co-operaUon of Wisconsin clUas and Incorporated vi 
in the practical study of all questions peruiau - 
municipal administration. (2) The holding of anuudi 'csn 
venUons for the discussion of contemporaneous u. .a a 
pal affairs. (3) The establishment and maintenance ( i 
central bureau ot informaUon tor tbs collection, cun a 
Uon and dissemination of statistics, reports, and a.,~ nds 
of information relative to municipal governiuei. 
To secure such legislation as may bo beneficial n me 
municipalities of the State and the taxpayers ti eul 
and to oppose and prevent such as may be in, 
thereto. J • us 

We think it obvious to all who have paid 

attention to municipal affairs that associa uas 

with such objects as are outlined above .<,ay 

prove to be of great benefit to the participa u 

both as individuals and cities. The exchaiig oi 

opinion and social intercourse among vsu.l-i. 

works officials, for instance, at their meetings ;ur 

years past has undoubtedly been of great beiiuiii 

to the members and the country. Most of Liie 

other classes of city officials who have engin i-r- 

Ing work in charge also have their organizati us, 
which are ot great profit to ail concerned. L ea 

if the reasons for forming associations for the . ss 

technical branches of municipal service are h- id 

by some to be less, and the difficulties invol.ed 

greater, there is still much to be said in favui ui 
their creation. The fact that the tenure of oHkc 

of mayors and counci'men is shorter than that of 

water-works officials and city engineers, whil. n, 

some respects an obstacle to municipal leagius, 

renders them all the mure necessary, tor they ai- 

ford opportunity for the new otticials to beiieiit 

by the experience of those who are older in seiv- 

ice. We are indebted to Mr. S. K. Sparling, oi 

Madison, Wis., Secretary of the Wiscunsin 

League, for a copy of the constitution and hist 

bulletin of his organization. 

The railways of the United States pay annually 

in interest on their mortgage bonds about 25u mil¬ 

lion dollars. In round numbers. They paid in divi¬ 

dends to their BtCKfithoiders only about one-ttiird 

of this spm, or about Hi million dollars, in the last 

year for which figures are available. There are 

not wanting inditaitlons, however, that in future 

the tendency will be to increa^ the payments tu 

stockholders, and decrease those to the bondhold¬ 

ers. The fall in current rates of interest on fir:>t- 

class securities offers an opportunity tu refund 

debts and reduce fixed charges, of which one great 

company after another is taking advantage, 'f'ne 

refunding of the bonded debt of the Lake bhurc 

Michigan Southern, in IbUi, on a 3Vb/e basis, is 

still fresh in mind. The old bonds which these re¬ 

place bore 7/i interest. The interstate Commerce 

Commission’s statistics show that about LOy, of 

the railway bonded indebtedness bears interest at 

and upward, and 48% mure bears interest of 

from 4 to U%. Under the financial conditions whicu 

will probably exist in the near future, it is likely 

that at least tiU% of the outstanding railway bonds 

(xin be funded at 3Vs%, Rffd 5% will doubtless be 

reached on issues of firsi-ciass roads. 

The Chicago, Burlington & Quincy Co. has Just 

announced the authorization of a new issue of 5ti- 

year bonds to the amount of 4>85,UUU,UUU, of wbicli 

bearing interest at are now of¬ 

fered to the stockholders, to retire outstanding is¬ 

sues bearing interest at 5 to 8%. This is but a 

sample of the change in railway financial methods 

now in progress which will place railway prop¬ 

erties on a sounder financial basis, their fixed 

charges being reduced to such a point that they 

can be readily met, even in the worst of years. 

Klsewhere in this issue is an abstract of a re¬ 

port of a test of a Nordberg pumping engine oper¬ 

ated by the Pennsylvania Water Co., at Pittsburg, 

Pa. The results obtained indicate a remarkably 

efficient engine, and in comparison with the duty 

and economy figures of the engines given in the 

accompanying table it has established a new rec¬ 

ord for efficiency. 

Location. 
Pump. 

Nordberg.... Pittsburg, Pa .i With boaters.... 
{Without heaters. 

Leavitt.Chestnut Hill, Boston, Maas. 
Snow.Indianapolis, ind. 
Allis.Milwaukee, Wis. 

Actual capacity. 
,-Duty,-1 

Per 
Lbs. of 
steam 

gallons per Per 1,000,900 1,000 lbs. dry per I. 
HP. hr 24 hra B. T. tl. steam. 

6,225,962 162.948,824 150,254,138 12.26 
147,626,550 lo9,824.700 11.4 
14L855,000 . U.2 

29,600,900 160,100,000 ie7.8«L.OOO 11.26 
18,33L364 137,656,Ou0 154,048.704 U.678 

J 
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iNmnOATINO THE NEW YORK BUILDING DEPART. 

MENT. 

The iavestlgatlon by a committee of the New 
York IjegiBlature of various departments of the 
Vew Vork City Government, which was begun 
on April 8, has resulted In exposing to public at- 
tenf;cn some very curious things In connection 
with ihe New York Building Department! The 
gesa. us which have been held at Intervals dur¬ 
ing the past month are to be resumed on May 10. 
This eems a favorable time, therefore, to gather 
up and summarise what has been brought out 
thus far by the committee investigation in this 

especial field. 
Reo iers of Engineering News will remember that 

gome peculiar things in connection with the New 
York Building Department were made public in 
this journal in 1897. In our issue of February 
4 of that year we reviewed at length the action of 
the P >ard of Examiners of the Building Depart¬ 
ment in refusing applications for the use of fire¬ 
proof doors of concrete construction and requiring 
hollow tile to be used In Its stead. The fight of 
the makers of concrete floor systems to have their 
systems approved by the Department was car¬ 
ried on all through 1897. They went to great ex¬ 
pense to make elaborate tests showing the 
strength of these floors both under loads and un¬ 
der the most severe ordeals of Are and watei 
that could be devised. The Board of Examiners, 
although the tests were arranged for by the Su¬ 
perintendent of the Building Department, refused 

! to recognize the tests or to take them into consid 
I eration as an argument for permitting the use ot 
I the doors which passed the ordeal successfully. 
! They continued to refuse applications for per- 
I mils to use concrete floors and to give no reasons 

whatever for their refusal. They in effect de¬ 
clared that they were the supreme authority, em- 

i powered by law to exercise their discretion and 
I not obliged to state any reasons, as to why they 
I granted a permit here and refused one there. 
I uf course, under these circumstances, the con- 
i Crete fireproofing companies were practically 
• driven out of business. Eve.y architect knew of 

the way the owners of the Bowling Green build¬ 
ing were harassed because of the use of the Hoeb- 
iing door system in it, and of the treatment 
which Hon. D. O. Mills and his architect. Mr 
Arthur Flagg, received because of the use of the 
Expanded Metal floor' system in the first Mills 
Hotel. Naturally no architect would continue to 
specify any system of construction, no matter 
what its merits, with the knowledge that Its 
adoption would mean a long fight with the Build¬ 
ing Department, vexatious delays and probably a 
tinal refusal. Those in charge of the Roebling 
system made a gallant fight for the adoption of 
their system In the Park Row 30-story building. 
The owners strongly desired to use it, since it 
meant a saving of |25,UUO in the fireproofing 
cost besides a much reduced load on the iron¬ 
work and foundations. They even carried the 
matter into the courts and endeavored to have the 
Board of Examiners show cause why the system 
should not receive their approval. All the efforts 
were unavailing, however, and the building was 
fireproofed with hollow tile, .some specimens of 
the work being illustrated in our issua of April 
14. 1898. 

So much by the way of preliminary explanation, 
now let us turn to the facts which have been 
brought out by the testimony before the Maxet 
Committee. It appears that early in the present 
year the Roebling Construction Co. was formed 
and took over the fireproofing business of the 
John A Roebling Co., Mr, Frank Croker, a son 
of Mr. Richard Croker, was made secretary of the 
new company at a salary of $2,500 a year, and he 
owns 170 of the 500 shares. Mr. Croker is a 
young man Jiut past 21, who graduated from col¬ 
lege last June, and he testified that he was “learn¬ 
ing the business” to earn his salary. He also de¬ 
clared that his father gave him $17,000 in cur¬ 
rency which he paid to the treasurer of the com¬ 
pany for the stock which he holds. 

Since this new company was formed the Roeh- 
llng construction appears to be no longer turned 
down as of yore. On the contrary, everything is 
made smooth for It. Recently the specifications 
of a new school building for the city were altered 
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to permit either hollow tile or the Roebling con¬ 
struction, specifying the latter by name. General 
specifications for the fireproofing of school build¬ 
ings were issued by the City’s Department of Edu¬ 
cation In February and contain a verbatim copy 
of the description of the Roebling system in 
the Roebling catalogue. This system, and this 
only, was specified as the fireproofing to be used. 
Even the tile was turned down. In the Borough 
of Brooklyn, an architect who specified expanded 
metal floors, which are practically identical with 
the Roebling, for an addition to the Brooklyn 
Warehouse & Storage Co., was told at the Depart¬ 
ment of Buildings that only one concrete system, 
the Roebling, could be used. It Is also of in¬ 
terest to note that the Roebling Co. some time ago 
retained as counsel one Chas. E. H. McCann, a 
nephew of Richard Croker and a Deputy Assist¬ 
ant District Attorney. Mr. McCann is a young 
man, apparently under 30. His retaining fee was 
$5,000. 

It further appears that Mr. McCann’s name is 
one to conjure by. The Roebling Company had 
found such good results from his employment as 
its counsel that the manager, Mr. Uimmel- 
wright, suggested to Mr. Watson, of the Expanded 
Metal Co., and Mr. Wright, of the Columbian Co., 
that Mr. McCann was a very proper person to 
iook after their interests in certain lines. 

It should be explained here that a commission 
to revise the New York Building Law was re¬ 
cently created, and has been holding “hearings" 
preparatory to the work of framing amendments 
to the law. The Roebling company employed Mr. 
McCann to appear before this commission and 
advocate such a framing of the law as would 
permit the use of the Roebling system, and Mr. 
Himmelwright proposed to Messrs. Watson and 
Wright that their companies might also employ 
Mr. McCann for the same purpose, his fee for 
such appearance being only a little matter of 
$5,000 to $10,000. 

The suggestion to Mr. Wright appears to have 
borne fruit, as we shall see later on. The sugges¬ 
tion to Mr. Watson also bore fruit, but of a differ¬ 
ent sort. Mr. Watson testified that in accordance 
with Mr. Himmelwright’s suggestion he had an 
interview with Mr. McCann in the Roebling com¬ 
pany’s office, lasting some three-quarters of an 
hour. Mr. McCann offered to appear before the 
Building Code commission to present the claims 
of the Expanded Metal Co. and said that if the 
law as finally framed permitted the use of the 
Expanded Metal system in buildings not over lOU 
ft. in height, his fee would be $19,000. If its use 
was made iegal for buildings of a greater height, 
the fee would be larger. If the law was not framed 
so as to permit the use of the Expanded Metal 
system, notwithstanding Mr. McCann’s persua¬ 
sive oratory, then be would make no charge at all. 

To this proposition Mr. Watson replied that he 
would have to consult his principals. A week or 
so later Mr. Chess and Mr. Golding, of the Ex¬ 
panded Metal Company, met Mr. McCann by ap¬ 
pointment and be repeated substantially bis offer 
to Mr. Watson. They asked him why, when the 
Roebling construction was approved without 
trouble, under the present law, it was necessary 
to have the law altered to obtain approval for the 
Expanded Metal system, which, so far as strength 
and safety is concerned, is practically identical 
with the Roebling. This question, however, was 
too much even for Mr. McCann’s expensive legal 
mind. 

The Expanded Metal Company’s construction 
is being erected and accepted without question 
in all other cities of the United States, and is 
also in use abroad. It is nothing new, but has 
been in use for many years. The managers of 
the company, we understand, have no idea of 
employing Mr. MoCann. They propose to do busi¬ 
ness in New York in an honest business way, and 
they have refused and will continue to refuse to 
pay tribute to anybody for the priviiege, preferring 
rather to abandon their business if compelled so 

to do. 
Mr. McCann, in bis testimony, was compelled 

to assent to the correctness of the statements of 
Messrs. Watson and Himmelwright. He modestly 
remarked that be thought that he was a rather 
young man to handle the matters in question 
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alone. We extract the followiag gems from the 
verbatim report of his testimony: 

Mr. Moss—Was the amount ot your compensation men¬ 
tioned at that time? A.—We had some little discussion 
as to what my services would be worth. 

Q.—Name the amount. A.—In a rough way. It I remem¬ 
ber, Mr. Himmelwright was present at the time. 1 think 
It was $6,000 or $10,000; something like that. I am not 
sure. 

9.—Is a matter of $6,000 or $10,000, the difference be¬ 
tween the two, so slight that you don’t recollect which It 
was? A.—No, not that. 

Q.—You don't undertake to say you don’t know which 
It was, $5,000 or $10,000? A.—Let me explain that. That, 
at that meeting, was not considered ot any importance 
The first thing was whether this law could be compiled 
with and whether these people could come under that law. 

Q.—You don't mean to say that your professional fee 
was so slight a matter as not to enter Into the business 
engaged In? A.—In this case, 1 thought I could handle 
that, but at that time, 1 Imagine, under the law. that 
some constituUonal questions might come up, and- 

Q.—What constitutional questions could come up In the 
construcUon of a fireproof plan like that? A.—As 1 say, 
the question might come up whether the system was in¬ 
fringement, whether there was an Infringement of a 
patented system, in the sense- 

Q.—What constitutional questions belonged to that? 
A.—In Interpreting that law- 

Q.—You thought there might be constitutional queatlona 
which would arise? A.—In the construction of the law. If 
you want to put it that way. 

Q.—You phrase It. What was this question which was 
troubling you? A.—Whether the systems, as they made 
their construction at the present time, could be used in 
view ot the law, supposing they would be legal. 1 bad 
not looked at the matter at this time. 

Q.—You were considering the great constitutional ques 
tions that were involved more than you were the engi¬ 
neering questions? A.—1 did not lay great stress on 
them. I laid stress on the merits ot their fireproofing ma¬ 
terial, and they placed in my possession everything neces¬ 
sary pertaining to the merits, so that it could be laid be¬ 
fore the commission, so when we went before the com¬ 
mission we could answer such questions. 

No more lucid explanation could be obtained 
from Mr. McCann as to his reason for setting so 
exalted a value upon his services. Certainly If 
his proposed arguments before the Building Code 
Commission were to be similar examples uf clear 
statement, the value of his services could hardly 
be estimated. 

Naturally, in view of the above relations as to 
the position of Mr. McCann and Mr. F’rank 
Croker in the Roebling Company, and the happy 
fortune which appears to attend that company 
of late, the public were anxious to hear what 
Mr. Richard Croker might have to say in ex¬ 
planation. Mr. Croker was given an opportunity 
to explain upon the witness stand; but he refused 
to say whether he had given his son money to 
buy bis stock in the Roebling Company, declar¬ 
ing that it was his private business. 

Next let us see how some other concrete fire¬ 
proofing companies are faring. Mr. Geo. S. Hayes, 
Assoc. M. Am. Soc. C. E., is associated with Mr. 
Wm. P. Tostevin, as the Tostevin-Hayes Fire¬ 
proof Construction Co. Mr. Hayes testified that 
John A. Dooner, Superintendent of Buildings of 
the Borough of Manhattan, advised him to go and 
see one Con. Daly and agree with him on 
“terms," and he would then have no more 
trouble with the Building Department. Mr. Tos¬ 
tevin testified that he went to see Daly, whom 
he found behind the bar in bis saloon. After 
some conversation Daly said that the Building 
Department’s approval could be secured If be, 
Daly, were given $2,000 of stock. He also stipu¬ 
lated that be should be made a director of the 
company. 

Messrs. Tostevin and Hayes did not care to do 
business on that basis, and Mr. Tostevin Informed 
Commissioner Brady of the acts of Dooner and 
Daly, and Brady promised to Investigate the mat¬ 
ter. Mr. Dooner still bolds bis place however. 
Later a client of Hayes and Tostevin. who de¬ 
sired to use their system, again saw Daly and 
was told by him that he had seen Commissioner 
Brady and had been told that the Hayes-Tostevin 
system could not be used on any building in New 
York. A system practically identical. Installed 
by a competitor, however, received approval. 
Mr. Hayes also testified that his company was the 
lowest bidder for the fireproofing of the Catholic 
Protectory building. Both the general contractor 
and the architect for the building told him, how¬ 
ever, that the Columbian Company, who were 
higher bidders, “bad the Department fixed" so 
that the Hayes company had no chance. Not¬ 
withstanding this Mr. Hayes persisted in his ap¬ 
plication and appeared before the Board of Ex¬ 
aminers in support of It, offering to explain any¬ 
thing the Board desired to know. Mr. Samuel Mc¬ 
Millan, of the Board, then asked why he did not 
use the Columbian system, and informed him that 
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proval of that advice with the other. Let t 
why oratorical argument before it by yo 
potential relationship commands so higti a 
Let us know why all the attempts of wei: 
citizens to have the new Boaid made vr 
knowledged experts In engineering ar ’ 
tecture were fruitless. Let the publi 
formed why the same old “New York L 
Appraisement Co.” coterie. Fryer, it 
O’Reilly, who have so long dominated t; 

of Examiners, are put ui>on the comn 
frame a new law. Let all these men, 
their colleagues, Gallagher, McCafterty. ■ 
et als., be given an opportunity to dlspla. 
witness stand the depths of professlona 
edge and high expert attainment whi 
caused their selection for such important 
sponsible duty. 

LETTERS TO THE EDITOR 

The Calcslitios of Stresses in the Boon Bridit. 
sir: Reterrlng to the latter part of Mr. A. R .McKtm'i 

letter, published In your issue of April 27, In wl,.ch com 

ment is made on an engineering feature of the Bonn 

Bridge, vis., on the curvature of the chord menib-rs of the 

arch libs, I do not agree with Mr. McKim’s statcmenu 
for the following reasons: 

There is no reason why a curved chord member of the 

arch truss, and, in consequence, the eccentricity of the 

stress acting in said member, should affect the remainder 

of the framework any differently from what the aam. 

member would If it were not bent, and was subjected to 

axial stress only. Therefore, the eccentricity has a purely 

local effect on the respective member, and does not com¬ 

plicate or render more statically indeterminate the frame¬ 

work as a whole, and can, without Involving objectionable 

statical complications in the rest of the truss, be readily 

taken care of by a handy and perspicuous formula, such 

as given. The only real objection to the bending which 

might be made, and the designer was well aware of it, it 

the apparent waste of material, which, as before stated, 

amounts to 20% or even more, and forms a conalderable 

item in a heavy and large structure like the Bonn Bridge 

But if it is considered that additional metal In the chord 

members, and thus in the most appropriate place of a 

bridge, greatly adds to the general rigidity of the structure 

and also provides against oscillation and unforeseen condi 

tions of strains, then the seeming waste of material loses 
a good deal of its objectionableness. 

Finally, I beg to differ from Mr. McKim’s opinion tliat 

the two-binged arch is “a form of truss full of dilBeultles 

and uncertainties.” The two-^hinged arch is a single 

statically indeterminate framework for which it does not 

afford any difflculty correctly and reliably to establish the 
true values of stresses under any load. The practical ap¬ 

plication of mathematical resources known as the “theory 

of elasticity” In connection with the theorem of Maxwell 

and others, has been developed to such a high standard 

within recent years that the well versed civil engineer 

will hardly find any problem beyond his efforts to calcu¬ 

late successfully. There undoubtedly exist—outside of the 

indeterminate quantity—unknown moments and stresses at 

every panel point, owing to the fixed Joint connecUrns, 

but because of these stresses we should no more designate 

the system as complicated than we would in speaking of a 

simple riveted Howe truss where the same secondary 

stresses occur. As a practical proof of the fact that the 

stresses figured in the manner above outlined are not after 

all a work of fiction, I beg to draw your attention to 

measurements of stresses made by means of meastring 

appliances directly attached to a member of the bridge I 

do not recall whether such measurements have been lakea 

at the Bonn Bridge, but I know that the carefully figured 

stresses of the well-known Muengsten Bridge In Germany 

have beun satisfactorily corroborated by such means. ThU 

latter structure is an arch writhout hinges, therefore it li 
threefold statically Indeterminate, and tor that reason 

would be far more than the Bonn Bridge subject to un¬ 

certainties if such actually existed. 

Respectfully yours. 

Frits Mueller von der Werra, C. E 

22 William St.. New York city, April 28, 1899 

Eifilceiilf N*tct la Porto Rico. 

Sir: In the past week I have seen some of the most 

interesting portions of the interior of the western part of 

the Island. In this time we have Journeyed over short 

stretches of military road near the coast, but the larger 

part of the trip was over so-called second-clas- or cart 

roads, which are in no place better than poor trails, and 

in some places over trails which were scarce worthy of 

being dignified by that name. 
At Ponce we were provided by the army with good West¬ 

ern saddle mules, a couple of pack mules and two civilian 

packers. The first short dsV s Journey was to .AdJuntM^ 

about 18 miles northwest of our starting point. The first 12 
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U.» £ the way waa up the valley of the Rio Masueyea to 

*h *ivlJe between that river and the headwaters of the 

RIO i -tuguee. which was crossed at an altitude of 1,720 

!! . t descended In the next mile to the Portu«ues, the 
'11 of which at this point is 1,550 ft. -Thence two 

* fj o-ore of travel brought us to the main summit at 

' "^ide of 2,320 ft, distant 15 miles from Ponce. Throe 
.,£ steep descent, to a height of nearly 900 ft., 

r. • ' us to Adjuntas, the altitude of which is about 

1 That the grades on this road are heavy is evi¬ 

dent fim the above. They are still heavier than Is there 
“ d tor the reason that the first three miles is along 

, tal plain and the ascent Is scarce 20 ft. Thence 

the i. cot is gradual to Corral Vielo, 6 miles from Ponce, 

jlfi " too ft. At 0 miles out the attitude is but 1,200 

(t ib. liCe Ihb ascents and descents are as already stated 

T nrst 0 mites from Ponce Is over a macadam- 

,> ,ad as well constructed and maintained as is the 

aiaii- military road to San Juan. Thence to Adjuntas 
ihs sides have been blasted out and the roadway 

gran, d by the Spaniards, but the roadbed has not been 

u,.iaiv.l. and it Is, therefore, very much cut up Into deep 

ruu by the teaming which has been recently done over 

It by the Army wagons. It is to be said, to the shame ol 

the present military government, that they have greatly 

injured this portion of the road, and have not put a 

day of work into repairing the damage done. It is about 

all the inhabitants can do to haul their heavy two-wheeled 

ox carts over It with from 6 to 8 yoke of oxen. With but 

coniparaUvely little work at this time In laying a proper 

road surface and In maintaining it this road will be In 

excellent condition to stand the heavy service to which 

it la put in hauling produce to and from the Interior 

Beyond Adjuntas to Utuado the temporary military road, 

known as the “Roy Stone” road, from the name of the 

American officer who built It, was put In fairly good con¬ 

dition at the time of the conquest of Porto Rico. At 

that time a great deal of money and a tremendous amount 

of labor were expended on this short bit of military road. 

To day, but a few months after its construction, this bit 

of road is as Impassable as any of the worst of the cart 

roads on the island, and is in striking contrast with the 

excellent work done by the volunteer engineers in re¬ 

pairing bridges and other portions of the military road 

towards San Juan. 

The Rio Portugues has a minimum discharge of about 

•Kl-sec. ft., and the Rio Mayagues discharges about 35 cu. 
ft. a second, the former discharging at the ford near the 

summit about 25 cu. ft. a second. During the larger por¬ 

tion of the year both of these rivers, like all others on 

the island, discharge much larger volumes. It Is there¬ 

fore seen that they are capable of furnishing an excel¬ 

lent and abundant supply of water for Ponce, and in their 

1.. ’i00 ft. of descent are capable of providing a large 

amount of energy If It were only properly developed 

through the agency of modern water wheels. All these 

streams have steep rocky channels, and in places they 

descend abruptly in series of cascades for considerable 

heights. From the summit to Adjuntas the roadway is 

down the gorge of the Rio Qrande de Areclbo, the mini¬ 

mum discharge of which at Adjuntas Is 35-sec. ft., while 

at Its mouth near the city of Arecibo its discharge is 

nearly as great as that of the La Plata or Loisa rivers. 

The descent of this stream from the summit to Adjuntas 

is extremely abrupt, and the amount of water power 

available at this point is unusually large for the volume. 

From Adjuntas to Lares the way was over a fair cart 

road for the first couple of miles, a low summit, altitude 

1.. 'iUU ft., separating the headwaters of the Rio Arecibo 

from those of the Rio Yahueca, a branch of the Rio 

Prieto, which enters the western ocean near Anasco. 

Where this stream is first encountered its minimum dis¬ 

charge is about 20-sec. ft., while at the point at which 

the tiail leaves it at Casa Bernasal, distant about 7 

miles from Adjuntas, its discharge Is 50 cu. ft. a 

second. At this point, the altitude of which is 1,350 

ft., the trail goes by way of Dulce, and rapidly climbs to 

the summit of the steep ridge separating the drainage 

of the Rio Prieto from the numerous small streams which 

flow to the north coast. This summit, called La Torre, 

has an altitude of 2,000 ft., and from it one of the most 

magnificent views to be had in any portion of Porto 

Rico was obtained. To the south and east the high sum¬ 

mits of the cordillera, dominated by El Ouilarte, the 

second highest on the island, were in plain view. This 

ridge stretched westward to near Mayagues. To the 

northeast and to the west great mountain masses, sep¬ 

arated by deep gorges, were to be seen in every direction. 

To the northwest the ocean waa visible, and between it 

and the view point was a curious topographic feature 

consisting of a long ridge of low sugarloaf-shaped coral 

hills, a striking feature In the landscape. Prom this sum¬ 

mit the descent waa quite rapid for about 6 or 8 miles to 

Lares, altitude 907 ft. The larger portion of the en¬ 

tire route from Adjuntas was over comparatively narrow 

trails. In the red clay soil which was encountered near 

3au Juan. In this the native animals have tracked 

ruts like steps, so that our mules plunged into these 

mud bolee at each step, and if by accident they placed 

their feet upon the smooth summits, 18 to 20 ins. in 

height, which separated them, they were sure to lose 

their footing and flounder or fall. No more difficulty 

should be encountered here, however, in building a well¬ 

surfaced and well-drained road than has been met else¬ 

where on the island. Hoad metal of all sorts is abundant 

In the form of hard limestone and trap rock, and near 

Lares there Is an abundance of excellent hard coral rock, 

which forms a natural road metal. Some of the rough¬ 

est road surface passed, however, waa between Lares and 

San Sebastian, where coral reef rock had been washed 

about so as to leave great bowlders, or where bullock 

carts bad worn the rock into deep ruts. 

Prom Lares to San Sebastian the way lay along the 

slope of the ridge which descends toward the Rio Cule- 

brinas. For half of the distance the way was over low 

coral bills, and in many places an excellent green sand 

marl, which will make a valuable fertiliser, was ob¬ 

served. The grade was comparatively uniform, ascents 

and descents being of but little amount. For the remain¬ 

ing 6 miles of the journey the road descended rather 

gently, from altitude 99U ft. to 270 ft. at San Sebastian 

in the neighborhood of this city are several deposits of a 

fairly good lignite, which may be developed into a fuel 

of some value. About 0 miles beyond San Sebastiau, at 

Alto Sano, is the terminus of the narrow-gage rail¬ 

way which runs thence to Anasco, a distance of about 

15 miles. The railroad is partly graded between Alto 

Sano and San Sebastian. The grade is easy, and there 

are practically no summits of any moment, the railway 

following the course of the Rio Prieto. The highest 

point between San Sebastian and Anasco is Alto Sano, 

elevation 360 ft.; thence the descent la rapid to the river 

for about two miles, where the elevation is about 8U ft. 

Our way was by the so-called cart road, the route of 

which followed closely that of the railway. It differed 

irom the latter, however, in that the Rio Prieto bad to be 

forded nearly a dozen times, and was everywhere suffi¬ 

ciently deep to render fording not the easiest of processes. 

The Rio Culebrinos below San Sebastian, at elevati.'.i, 

140 ft., has a discharge of 100-sec. ft., a bed wid'*! cf 

125 ft., and a velocity of about 4 it. a second. Ths Rio 

Prieto, where it was first crossed, at elevation 80 ft., has 

■i bed width of 150 ft., water surface of 75 ft., veloil'.y of 

5 ft. a second and a discharge of about 600-sec. ft. This 

stream, therefore, discharges about the largt st low-water 

volume of any upon the island. Near Anasco the grades 

are so low that the river has, in order to discharge Its 

full volume, such a depth and width as to be unfordable. 

Just outside of Anasco on the road to Mayagues the 

Rio Prieto, here called the Rio Anasco, Is crossed on a 

typical American cable ferry. Wagons and animals are 

driven on to a flat-bottomed scow, which is moored to 

an overhead wire cable, and sculled or towed across the 

stream, just as is done in our own southern and western 

states. Whether this institution was introduced from the 

United States or not I was unable to learn. At this point 

the military road approaches the river on a high embank¬ 

ment terminating in masonry bridge abutments. It was 

proposed to have spanned the river at this point with a 

bridge, but I was unable to learn whether such a struct¬ 

ure bad been erected and bad been carried away, or 

whether the Spaniards had only gone so tar as the con¬ 

struction of the approaches. The latter 1 judged to be 

the case from the appearance of the surrounding country, 

as I doubt from the character of the near topography that 

sufficient volume of water could have been carried in the 

Rio Anasco to have destroyed a bridge built on the ex¬ 

isting abutments. 

In spite of its distance from the coast, and consequently 

from markets, the whole of this interior mountain area 

is well inhabited and is comparatively well cultivated 

From a point about 12 miles out of Ponce, where the 

road enters the coffee elevation, to within about an equal 

distance of Anasco, the prevailing crop is coffee. The 

country is practically deforested, as everywhere else on 

the Island, only a little original timber being left on the 

highest summits, as El Ouilarte. Yet the whole country 

appears to be well covered with woods, the shade for the 

cedfee. In this portloi. of the Island there are many great 

plantations, the largest in Porto Rico being near Ad¬ 

juntas, ths plantation of Mr. Pietrl, an American, whose 

cleanup for this year was 450,000 pounds of coffee, which 

netted about |75,000. On the Pletii plantation one of the 

few specimens of machinery other than in sugar 

bouses observed on the island was to be seen. 

All the coffee crushing and roasting apparatus was 

modern in type and arrangement, and was operated 

by turbine water wheels, which derived their power 

from a nearby stream. There Is no other staple 

agricultural product In this region, yet a vary excellent 

grade of oranges are grown abundantly, and bananas and 

plantains of an inferior quaiity are also extensively cul¬ 

tivated for consumption by the natives. A variety of 

cotton grows wild, the bush of which is so large as to 

appear almost like peach or apple trees, the plants us¬ 

ually being 8 to 12 ft. in height, and often having a trunk 

4 to 6 ins. in diameter. After the valley of the Rio 

Anasco waa entered, the character of the agriculture 

(Thanged entirely. The river bottom waa extensively cul¬ 

tivated in beans and Indian com, and nearer the eosist 

great plantations of sugar were found, in which, as else¬ 

where upon the island, the best modem machinery is 

employed. Between Lares and Anasco were seen some of 

the first evidences of over-cultivation of ths soil, the 

latter having become so worn out as to have much of the 

appearance of the "old fields'' of the South. These barren 

or "minate” lands, as they are called in the West In¬ 

dies, could easily be brought into bearing condition again, 

however, by the use of fertilisers, of which a great abund¬ 

ance exisu all through this portion of the Island In ths 
form of green sand marls. 

The demand here for modern transportation methods is 

of the most urgent kind. Every pound of coffee moved 

to the seacoast for shipment, and many hundreds of 

thousands of pounds are so moved, has to be carried on 

the backs of ponies. Even the cumbersome bullock cart 

cannot be used until the larger cities near the seacoast 

are reached. In addition, all the merchandise purchased 

in the cities has to be carried back to the Interior by the 

same means, and were transportation convenient and 

cheap, there are great posaibllltles here for the develop¬ 

ment of fruit industry in the cultivation of oranges and 

the propagation of marketable grades of bananas No en 

glneering difficulties are presented in the matter of loca 

ting or constructing electric or steam railways, in the 

ascent of one or two of the highest summits some ex¬ 

tensive developments must be made In location lu order 

to obtain grade, but the topography lends itself naturally 

to such location. On the southern slopes of the mountains 

the soil is of a kind in which construction will not bo 

expensive, though some heavy rock work will necessarily 

have to he encountered near the summits. From near 

Adjuntas summit to within a few miles of Lares ths cost 

of maintaining a roadway would be great because of the 

character of the red clay soil which I have described in a 

previous letter. Thence the rest of the way is through 

coral rock or gravelly limestone, where both construction 

and maintenance are easy, the rock being so soft as to 

be almost wholly workable with a pick, and yet of such 

kind as lends Itself well to maintenance as road ballast 
or road surface. 

The little narrow-gage railway from near San Sebastian 

to Anasco, where it connects with an existing portion of 

the French railway, which extends part way around the 

Island, Is crudely constructed and poorly maintained. A 

train runs over this road twice a week only. No difficult 

construction was observed anywhere along the line of this 

road, there being a little heavy aide hill excavation and 

a few short Iron plate girder bridges croeslng side drain¬ 

age. The water supply, as already noted. Is abundant 

everywhere throughout this portion of the island, and no 

difficulty whatever should be experienced in obtaining all 

the power from this source necessary for the operation 
of electric railways. 

One American syndicate is already in the field In Porto 

Rico acquiring water powers. They have employed a 

bright young American engineer and a lawyer, who have 

already purchased or obtained options upon some of the 

best powers on the Island. I understand from this engi¬ 

neer that three such water rights, of 5()0-HP., and a 

couple of 1,000-HP. each have already been obtained on 

the headwaters of the Plata, Manati, Arecibo and other 

rivers. I believe that the most profitable way to develop 

a transportation system on this Island Is the reverse of 

that employed by the French railway company. The line 

of this latter clings closely to the coast where It has to 

compete with coasting vessels. It does a considerable 

business in handling the great quantities of sugar raised 

In the coast playas, but that constitutes the bulk of iu 

trade. The Interior of the Island Is equally productive 

and Is capable of producing or already produces just as 

much material for shipment as does the coast. Yet this 

is entirely Inaccessible at present. The main line of the 

electric road near the summit, from the extreme eastern 

to the extreme western end of the Island, with a few 

branches to the Important sea porta, would, 1 believe, 

control the transportation of the island. It this were of 

the typical suburban American type it would be most 

useful to the Inhabitants as Veil as to ths owners. This 

should consUt of a well-macadamized highway con¬ 

structed in conjunction with the electric railway, and the 

latter should be built especially with a view to handling 

freight. The highway, with such branches as may be 

built later by civil authorities, would naturally attract 

the pack animals and carta of the natives toward it, and 

in addition it would become one of the most beautiful 

and picturesque drives in America. 

The aesthetic side of this island should not be over¬ 

looked, as its development will undoubtedly have great 

Influence upon its future. Porto Rico Is naturally one of 

the healthiest of tropic countries. With proper sanita¬ 

tion in the cities it should be almost Ideal as a winter 

resort. The interior of the country la exceedingly pic¬ 

turesque, and It should soon, with encouragement, at¬ 

tract a large winter population from the United States 

Many of the class of people who will go thsre will doubt¬ 

less invest in coffee properties in the mountains and live 

upon their plantations during the winter months. These 

are the months in which their presence Is necessary, be¬ 

cause it Is then that coffee Is being gathered, the picking 

season being from November until March. They may be 

absent during the summer with little risk to their prop¬ 

erty. This class of people will have their horses and 

carriages for driving, and their preeence will be greatly 

encouraged by the construction of good highways on 

which to take their drives and from which to snjoy the 



magnlllcent acmary. Tha oalj objaetton can ba 
urgad to tha eonatruetion ot aucb an arUrlal hlgb- 
way upon the btgber aummtta. la that apparantly tha 
baarlar trafllc, that from tba plantation to tba railway, 
would bara to ba hauled up hill. In point ot fact, this 
la not tha caaa, lor wheraaa tha highway will follow the 
geuaral llna of tha commanding aummlta. It will naoaa- 
sarlly aklrt thaaa, and aa my prarloua atatamenta ot the 
topographical faatnraa will Indloata, Ita alaTatlon near tha 
uighar pointa ot tha laland will narar axcaed 2,000 ft., 
and will avaraga about 1.300 to l,{i00 tt. Practically, all 
ut tha coBae la grown abora tha alaration of 1,200 ft., ao 
that ita movement to the highway will ba down grada. 
Such a trunk Una of alactrlc railway aa haa baan aug- 
gaated might axtand from Palardo to Naguabo, Oorabo 
and Caguaa, thence via Aguaa Buanaa, Comarlo and 
Barroa to Utuado or Adjuntaa, from which point It might 
extend via Marlcao or Liaraa to Mayaguaa. Main branchaa 
ot thia would naturally extend to tba coaat porta of San 
Juan and Uuayama, Ponce, Aracibo and Aguadilla. 

Prom Anaaoo to Aguadlllo on tha north, and to Ma¬ 
yaguaa toward tha aouth, there la an axcallant piaca of 
macadamlxed military road almilar to tha other llrat- 
claaa roada on tba laland, and thara alao la In operation 
a portion of tba French railway. The augar plantatlona 
In thia portion of the laland are of tha moat axtanalva 
kind, numaroua great augar bouaea balng operated, to 
which the cane la haulad over temporary tramwaya, which 
are moved from one part of tha plantatlona to tha other aa 
tha gathering ot tha crop requiraa. Tba cara on tbeae 
tramwaya are aometlmaa hauled In traina of halt a doxan 
or more by aa many aa eight or tan yoka ot oxen. Tha 
Hpaad made la, therefore. In keeping with tha general dla- 
rcgard for time evinced by the Spaniah-Amerlcan. 

Prom Mayaguea, via San Uerman and Yauco, to Ponca 
tha character of tha country la quite dtflerent from any¬ 
thing aean alaawhara on tba laland. Thara la a groat area 
In the aoutbweatem portion of tha laland which conalata of 
low llmeatoue hlUa aeparated by broad valleya at com¬ 
paratively trifling elevation above the aea. Tba char¬ 
acter of tha aoll la not unlike that found In weateru 
Texaa, and the climate being exceedingly arid, the cropa 
ruaeffible thoae of our aouthweat. Ueana and Indian corn 
predominate, though augar la extenaively grown In the 
low alluvial playaa. Over portlona ot tha way the mili¬ 
tary road la In fairly good condition, for though not 
macadamlxed, the roadway la ao dry aa to ba eaaily paaa- 
able with army ambulancaa and wagona, and iltUa work 
will be required to put It In flrat-claaa ahape. At Yauco la 
the terminua of another portion of tha French railway, 
which extenda thence to Ponce. Tba atreama which 
reach thia portion ut the coaat ara fairly numeroua and 
large, becauae they drain greater areaa than do the aver¬ 
age atreama of the laland. Their varloua dlachargea, 
however, are comparatively amall, becauae ot tha aridity 
of tha climate. 

The cltlea, excepting the larger onea, ara of the aame 
general type. The raaidencea in the amaller onea are 
neat wooden atructuraa, aometlmea ot maaoury, however, 
and ara cottage-like In appearance. The bualneaa houaea 
are all of brick maaonry, plaatered with atucco work and 
colored In oriental flat tlnta, aa In San Juan and Ponce. 
Lnrea baa 1.UUU Inhabltanu; San Sebaatian about 1,2UU; 
Auaaco, 4.UUU; AgnadlUa, &.3UUi Uormlguaroa, 3.0UO; Ma¬ 
yaguea, the third largeat city on the laland, haa ll,UUUi 
Adjuntaa 2,11UU, Yauco baa a municipal Jurladlctlon of 
24,oUU, and la one of the moat important coSae centara 
on the laland. Tha aanltatlon of all thaaa cltlea, except¬ 
ing Mayaguea, la of tba aame type aa heretofore deacribed. 
All bouae drainage la Into the atreet guttera, with the ex¬ 
ception of a little which la occaalomUly dlacharged Into 
the ceaapuula. A few of theae cltlea ara even more un- 
aauliary than aume 1 had prevloualy vlalted. Thua in 
Han Sebaatian no caaapuola were ubaerved, and the houae 
drainage waa generally Into the backjarda, where tha aoll 
la deep-auaked with foulneaa. Anaaco, which la one of 
the few cltlea on the laland built on aa alluvial plain, 
muat be relatively vary unhealthy, aa tba country la ao 
flat aa not to permit of natural drainage. Moreover, it la 
at acarcely any elevation above tha river, which here 
haa an atcet'dlngly aluggiab couraa. Adjuntaa and Larai 
ara much mure cleanly than the otheni, the latter being 
unique la having a* good ayatem of open aeweraga, while 
all the bouae and atreet drainage la paaaed through under- 
dratna to tbeae open guttera. Aa the gradea of the atreeta 
are quite ateep in lArea, and the rainfall relatively heavy, 
ebuwera occurring almoat daily, the aewage la quickly 
Uuahed oS. Adjuntaa enjoya naatfly equal advantagea, and 
recelvea a fairly good water aupply from a mountain 
atream, which la piped to nearly all the Important houaea. 
The water aupply of LArea la. however, chiefly from rain¬ 
fall, aa la that of Anaaco. Theae two cltlea will prove 
two of the healthieat winter mountain reaorta on the 
laland. 

Mayaguea la the cleaneat, moat wbolaaome and moat 
aanltary and modern-looking city on the laland, acarcely 
excepUng San Juan. It la the only city, moreover. In 
which a modern atreet car Una, operated by horaea and 
mulea, la In exlatence. Thia Une of atreet cara extenda^ 
about a mUe and a half, from the Plaxa la the heart of 
tha city to the Playa or Port of Mayaguea, through a 
main thoroughfare aomewhat almilar to that betwaan 

Ponce and Ponce Playa, only much better built up, re- 
aembUng In many reapecU a main atreet In a dty. Ma¬ 
yaguea Impreaaed me aa the moet promialng dty on the 
laland for preaent winter habitation by Americana. The 
people themaelvea are even more eodable and friendly 
toward America than thoae mat elaawhere. The atreeta 
are well macadamlxed. and are kept acrupuloualy clean. 
Tha alopea and gradea ot the atreeta are good, and aa a 
reault no atagnant drainage waa obeerved anywhere upon 
them. The buildlnga are eapecially well conatructed, the 
atorea and warehouaea being moat aubatantlal, and the 
private realdencea are all of maaonry and aeparately con¬ 
atructed In portlona ot the dty devoted to reddentlal 
puipoaea, rather than being aandwicbed among the buai- 
neaa houaea, aa la the prevailing cuatom elaewbere. The 
atreet car line la wall managed, the cara running regu¬ 
larly at intarvala of five mlnutea, and doing aa a reault 
a fairly good bualneaa. The dty of Mayaguea recdves an 
excellent gravity water aupply from the Rio Mayaguea, 
the perennial diacharge which la auffldent for Ita preaent 
and near proapecUva wanta. Thia la delivered, flrat. Into 
two dtetrlbuting reaervolra having a combined receiving 
capacity of three daya. Thence It la carried In well-con- 
atructed underground condulta into the city, from which 
water la piped under preaaure to every bouae of any im¬ 
portance. A modem aewarage ayatem haa been planned 
for Mayaguea, the detaila of thia and an additional water 
aupply having been carefully worked up by competent 
Spanlah englneem, and In all likelihood thia aewerage 
ayatem will ahortly be conatructed, aa ita coat and the 
difflcultlea of eonatruetion are not mattera of aerloua 
moment 

Before cloalng thia farewell letter, aa 1 am about to 

moat readily met by the eonatruetion ot electrl 
conceaaiona for which ahould make It obllgatury 
prove the adjacent wagon-way. H ' 

Ponce, Porto Rico, Feb. 25, 1809. 

covered with large gravel and bouldera. It aeen 
that the boring outflta commonly uaed, or at led 
which have come to my notice, will prove uaeles- 
work, aa moat of the gravel will aUck In the su 
nular apace between the 1-ln. Inaide pipe and t 
calaaon pipe. 1 have aeen no larger outflta uaeii 
a regular well-boring plant (S-in.), which waa ex 
Even with 3-ln. calaaon pipe I think the large g 
tba river bottom would atick between the pipes, 
can recommend me to any Arm making toola auii, 
thia work, or to any article deacrlblng an appara' 
able. 1 will be greatly obliged. 

With the amall outfit, by ualng expansion bita, w< 
of course, drill through the large gravel, but tba 
be slow and expensive. 

We shall be glad to hear from any of our read 
have had experience with almilar difflcultlea. 

A URGE CASTING FOR A 4,000-HP. RAILWAY 

GENERATOR. 

A description of the new iron foundry <.f the 
General Blectric Co., at Schenectady, N. Y., was 
given in the issue of Engineering News of .April 
13. It is our priviiege at this time, througli the 
courtesy of Mr. A. L. Rohrer, Eiectricai Superin- 

CENTER CASTING FOR A 4,000-HP. RAILWAY GENERATOR, 
General Electric Co., Schenectady, N. Y., Builders. 

teadent of the Schenectady works, to present a 
view of a large casting poured in this factory on 
March 24 (Eng. News, March 30, 1899) in the pres¬ 
ence of a pArty of editors of prominent technical 
Journals. 

This casting will form the hub and spokes of 
a large railway generator. As shown in the 
illustration, cleaned and ready for the maetiine 
shop, it tips the scales at 37,600 lbs. As will be 

noticed, the hub is cored out to reduce the weight. 
When finished the spider will have an ImmenBe 
cast-steel tire, to the outside of which will be 

bolted the meusive i>ole pieces and bobbins used 
in the revolving-field type of generatora 

The bosses noticed on each spoke are for the 
bolts which will lock together the engine flywheel 
and the revolving field. This arrangement is em¬ 
ployed to prevent the great torsional strain which 
would otherwise occur In the engine shaft with 
sudden changes in the load on the generator. 

leave PoDce for Santiago de Cuba, I with to say a little 
of the general aajiecta ot the various clUae noted. I was 
agreeably surprlaed in every case by the substantial 
cbaractar of the buildings, the excellent pavements and 
sidewalks, and the general cleanly appearance of the 
atreeta and plaxas in evan the smallest cities. Places which 
we would call vlllagea, as Aibonlto, Adjuntaa and San 
SebasUan are invariably well paved, either with mac¬ 
adam, gravel, or. quite frequently, cobblestones. The gut¬ 
ters are well lined, and flagetonea are used to span the 
street crossings. Nearly all of these cities are provided 
with some form of gravity water supply, a few only being 
wholly dependent upon rainfall, and though there U no 
proper system lor the collecUon ot garbage or the hand¬ 
ling ot sewage, there is generally some municipal street 
cleaning. Many of these ciUes, even the emalleet. are 
lighted either by electricity or by the ordinary oil lamp 
on a auitable lamppost. In tact, most of these cities 
would put to shame in many reapects towns of equal 
else In our aoutbern atataa. But little la needed in Ute 
case of any of them In the way of money expenditure 
to put them In flrst-claee sanitary condiUon and to render 
them safely habitable by people from the United States. 
In nearly every case, the topography, eapecially the street 
grades and alopea, and the adjacent water supply, lend 
themselves admirably to Inexpensive improvement of the 
aanltatlon and water supply. 

The moet difflouit and expenaive probiam connected 
with the Improvement of the public works of the island 
la in cennecUon with the construcUon of highways. This 
is chiefly because of the heavy rainfall and tha cbaractar 
of tha aeil over two-thirds of the Island. This dlffloulty 
as i hava andaavored to point out. will, 1 bellava, Im 

THE SHIELD USED IN CONSTRUCTING THE ORLEANS 

RAILWAY TUNNEL, PARIS. 

The extennion of the Orleans Railway Into Parii, 
along the left bank of the Seine, is being carried 
out partly by open excavation and partly by t^a- 
nellng work. The shield and the methods of on- 
struction employed are deibribed and illustrated in 
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.‘Le Genie CtvU" for Feb. 11, and from this article 
th?following brief abstract Is made: 

The dimensions of the masonry arch are as fol¬ 
lows Span at springing line of arch, Inside, 29.62 
ft from level of rail to springing line, 6 ft.; rise 
of arch 10.38 ft.; thickness of side wall masonry, 
at base and springing line, 2.62 ft.; thickness at 
crown, 2 ft. The execution of this work presented 
egnoclkr difficulties. The extrados of the arch is 
but a short distance below' the street surface 
abt>ve: and, in places, the foundation is below the 
nor.mal level of the Seine; the allnement is a suc¬ 
cession of curves of large radius, and many sew¬ 
ers are cut by the tunnel. In addition to these 
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rollers, b. The ten hydraulic Jacks, V—double-ac¬ 
tion and independent movement, advance the 
shield, and have an Interior diameter of 9H Ins. 
The horizontal beams, H, form the floor of the 
shield, and the resistance to the Jacks Is provided 
for by 40 centers, 1, spaced 3.28 ft. apart, and tied 
together by bracing. 

To guide the shield laterally, rollers, C (Fig. 3), 
are provided which roll upon planks of hard wood, 
d, covered with sheet steel and attached In ad¬ 
vance to the Inside of the side wall masonry. This 
plan was found to be successful; and In figuring 
the weight of the shield, the earth above and the 
rolling load on the base, we arrive at a total of 

Driving Advance 
Galleries. 

Building Sidewall 
Masonr 

Working Face* 
Bock of Shield. Masonry. Bock or ohield. 

FIG. 1.—THREE STAGES OF PROGRESS IN THE EXCAVATION OF THE ORLEANS RY. TUNNEL, 
PARIS. 

conditions, the abutments of bridges and the walls 
of quays were encountered over great lengths; old 
masonry and many cellars were met with, and the 
soil itself was very irregular In character, repre¬ 
senting the rubbish of many different epochs. 
Finally, the contract required that the work should 
be done without Interrupting traffic upon the 

quays. 
These conditions necessitated the shield method 

of excavation, and the plans of Mr. Chagnaud were 
adopted, after a somewhat similar shield had been 
successfully employed In building the Cllchy col¬ 
lector. Fig. 1 shows the successive methods of at¬ 
tack. galleries being first driven for the erection 
of the two side walls of the tunnel. In the Cllch> 
tunnel the shield was supported upon the soil it¬ 
self; but In this case the character of the soil va¬ 
ried so much that It was deemed safer to support 
the shield upon the side walls, as was done in the 
building of the Boston subway. The timbered ad¬ 
vance galleries were 6.56 ft. wide at the top, and 
8.8,’; ft. wide at the base, with the roof 2.29 ft. 
above the springing line of the arch. As these gal¬ 
leries advanced the side walls were built within 
them. Work was carried on In three shifts of 8 

90 to 1(K) m. tons, or about 43 lbs. to the sq. In. 
on the side walls, or less than the load of the com¬ 
pleted arch. 

To sustain the earth behind the shield, the fol¬ 
lowing plan was adopted; L,atticed beams, E (Fig. 
5), were placed longitudinally upon the centers, 
resting between angles fixed upon the centers 
and forming guides. These beams carried a series 
of small hydraulic presses, u, with the upper end 
of the piston buried In a timber, f, about 8 Ins. 
thick and covered with sheet steel next to the soil. 
This arrangement kept the soli above In place 
and stopped all "runs” behind the shield. The 
small screws, g (Fig. 2), were used In separately 
pulling forward the timbers, f, and the beams, e, 
the latter slipping between the angle-iron guides. 
There was very considerable friction Involved In 
this operation, and It constituted the one very se¬ 
rious difficulty In putting this method into prac¬ 
tice. In any similar plan It will be very Important 
to carefully calculate the power required, depend¬ 
ing upon the dimensions of the shield, and the na¬ 
ture and weight of the soil. 

The beams, e, are of different lengths, corre¬ 
sponding to the different stages of construction In 
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more than 1,320 lbs. each., Fixed hoisting tackle 
attached to the exterior skin facilitate the raising 
of these center members. These centers rest, 
through a shoe, on wooden sills, J, covered with 
thin steel; under the sills are ordinary wooden 
wedges, K. and a second sill, 1, resting on posts, 
m, braced to the side walls. 

The ten hydraulic Jacks used In forcing the 
shield forward exercise a force of l.(XK) metric 
tons, and it is necessary that their point of sup¬ 
port upon the first center should be as large as 
possible, and the same caution applies to the brac¬ 
ing, h. The pumps and the dynamos which oper¬ 
ate them are placed In the apace, q. Fig. 3. Two 
dynamos and two batteries of pumps are employed, 
the one of three and the other of six elements. A 
reservoir of water Is placed in the space, r. Fig. 3. 
raised above the pump level. An arrangement of 
copper pipes and three-way valves, permits the 
application of the power, either together, or upon 
a single Jack. 

When the shield has advanced Its length under 
the push of the hydraulic Jacks, V, the pistons are 
withdrawn, and the next step Is prepared for. 
This consists In placing the rollers, b. under the 
forward end of the beam, C, and laying the sills 
and wedges for the next center. The pistons of the 
hydraulic presses, V, take their support from this 
new center, when In place, to advance again; at 
the same time the small hydraulic presses areoper- 
ated to raise the beams, e, and fill up the space 
left by the rear of the shield. The masonry la 
built as the timbers, f, advance; and on the 
haunches of the arch this masonry Is built In front 
of a thin sheet of steel extending from one rib of 
the center to the other. This latter arrangement 
ensures a clean, regular arch. The arch Itself 
is made of beton blocks, molded at VIgneux, and 
delivered on boats. The proportions are; 225 kilos, 
of Portland cement to 0.9 cu. m. of pebbles, and 
0.6 cu. m. of sand. 

The masonry was laid continuously, day and 
night, requiring the work of ten masons on the 
sides and one at the key. Tracks of 2-ft. gage 
carry tip cars of 1 cu. m. capacity, or platform 
cars of 3 m. capacity; these are used In conveying 
away the material excavated, and the trains are 
hauled by a small 8-ton compressed air locomo¬ 
tive of the Mekarski type, which will haul 40 tons 
up a considerable grade at a speed of 3.6 miles per 
hour. For five advances of the shield In 24 hours 
about 4*/^ hours are necessary for carrying away 
the material. Three workmen at one time are 
employed at the front of the shield, and about 82 
cu. yds. are taken away at each advance. The 

SHIELD AND FIG. 2.—LONGITUDINAL SECTION THROUGH CENTER OF TUNNEL, SHOWING 

hours each; two being devoted to excavation and 
the third to the building of the walls. 

The shield employed covered the section above 
the springing line of the arch, and was practically 
the same as that by which, at Cllchy, an advance 
of 30.5 ft. w.is made In 24 hours. Two Important 
modifications were made, however, one being the 
guiding of the shield by lateral rollers, and the 
second related to the sustaining of the soil behind 
the shield. This shield, as shown In Figs. 2 and 3, 
Includes a metallic skin. A, made of two steel 
plates, 20 mm. thick. The forward part forms a 
cutting edge In form of a hood to protect the 
workmen. The two beams, B D and B' D' support 
this skin, and are tied together at their extremi¬ 
ties by the horizontal beams, C, resting ui>on the 

the arch masonry. The longest, at the key, are 
26.24 fL long, and the shortest are 9.84 ft., at the 
springing line. Notwithstanding the difficulty In 
handling the beams, e, the system Is believed to 
possess important advantages as compared with 
building the masonry under a solid shield. All 
openings in the arch provided for are easily made 
though this is Impossible In the other method; 
there Is no danger of the displacement of the ma¬ 
sonry by the forward movement of the shield; 
and, lastly, we have no voids between the mason¬ 
ry and the soil, which may be nearly 4 ins. In the 
case of a rear-shield. 

The centers, 1, which support the beams, e, are 
made of beams with a rectangular section, and 
they are constructed in two parts weighing not 

contract price for this work is 1,070 francs per lin¬ 
eal meter, or $65.24 per lineal foot. The arrange¬ 
ments adopted permit the keying of the arch about 
two days after the advance of the shield; the cen¬ 
ters are removed from 4 to 6 days after the key¬ 
ing, and the working force at all the different 
points includes two shifts of about 200 men each. 

QENERATINQ AND DISTRIBimNU ELECTRIC POWER 

FOR THE QUSQOW CORPORATION TRAMWAYS.* 

By H. F. Parshall, M. Am. 80c. M. B.t 
(The following report, while pertaining particu¬ 

larly to Glasgow, Scotland, contains a statement 

'Abstract of a report presented by tbe author to tbe 
Tramway Committee of tbe City of Glasgow; printed In 
“Engineering” of March 34, llw. 

tSB Cannon St, London, E. C., England. 



of current electric rmtlway practice which is of »en- 

erai interest and application. The expression of 

opinions by Mr. Parshall is also noteworthy, as he 

is one of the foremost electrical enslneers of Eng¬ 

land.—Ed. Eng. News.) 

At present the Olssgow tramway system operates 38r) 

cars by horse and 27 by electric traction. Extensions and 

the usual growth accompanying the conrersion of horse 

traction systems Into electric tracUon systems will call 

for about 800 cars, for which generating and distributing 

arrangements must be made. In the city of Boston, which 

Is of somewhat lens population and of not greater area 

than the city of Glasgow, double this number of cars is 
being operated at a proflt. 

Capacity of Generating Plant.—The consumption of 

power per car-mile Tarles In different cities with the con- 

return is a point of primary consideration In determining 

the nature of your distributing system. This becomes 

more erident when we consider that the maximum Tolt- 

age drop allowed by the Board of Trade is 7 Tolts, and 

that in some of the central streets in Glasgow, with the 

increased traffic contemplated, the drop would amount to 

15 Tolta per mile, or double that which is allowed by the 

Board of Trade. Practice has demonstrated that, under 

such conditions as those existing In Glasgow, a maximum 

Toltage drop of not more than one-half of that permitted 

by the Board of Trade, namely, 3H Tolts, Is all that 

should be entertained. In other words, haring reference 

to the safe conditions to be maintained in the track and 

return, in many cases In Glasgow the current should not 

be taken for more than half a mile from any point of dis¬ 
tribution. 

trie traction* the question of time is of great imp" 

The single generating station can be installed 

in working order mere quickly than sereral stall. 

Recommendations as to the Nature and Arran 

of Plant In Generating Station.—Owing to the etra 

between the average knd maximum load_that i- 

load factor common to traction systems—the 2'' < 

K-W. hours of electricity per annum could be 

ated in a plant of nominal capacity of not more tb 

third that at which it could be generated in a llgb 

tion, owing to the machinery working at its fu 

city for many hours per day. Glasgow would be 

the cars, approximately, 16 hours per day, at full 

and four or fire hours per day additional at . 

service. This distribution of load for so many h 

day would be very satisfactory. In that the go:. 

Cross Section 

Len^it. Section. 

Fig. 5.—Details of Tem¬ 
porary Lagging with 
Supports. 

FIG. 4.—CROSS-SECTION OF TUNNEL SHOWING 
PLACING OF MASONRY ARCH. 

FIG. 3.—CROSS-SECTION OF TUNNEL BACK OF THE 
SHIELD. 

station could be designed with but few units working at 

the best economy during all hours in the day. Four gen 

eratlng sets would give the best result—three of these 

to be worked during noriyal conditions of load, and th* 

fourth unit to provide for abnormal conditions and enter 
gencles. 

Three-crank tandem compound engines would give best 

results. These should be provided with massive fly 

wheels so as to give a uniform turning moment, and tn 

provide the maximum effort for fluctuations of load. In 

order to obtain the best results these engines should not 

work beyond 75 revolutions per minute, and should b*’ 

specially constructed, having in view the nature of the 

load and the conditions peculiar to an electric traction 
system. 

The engines should be direct-connected to three-phasi' 

generators of the fly-wheel type, with rotating magnets 

and stationary armatures. Machines of this type have 

been constructed, with entirely satisfactory results, for as 

high a working pressure as 13,000 volts. Having refer 

ence, however, to the comparatively short distance of 

transmission, and the small Investment in copper re. 

quired, 6,500 volts is a satisfactory working pressure, all 

conditions considered. 

The station should be provided with a coal conveyor, 

so that the coal would be automatically conveyed from 

the railway trucks, or other means of transport, and dls 

tributed to different boilers or stored in bunkers. 

The stationi should be designed with electrically driven 

auxiliaries throughout, thereby securing the greatest pos 

sible economy. The switching arrangements in the gener 

ating station would be comparatively simple, owing tn 

the small number of generating units, and to the feeders 

being comparatively few in number, depending on the 

number of the sub-stations. 

The method already adopted in Glasgow, namely, draw¬ 

ing cables into ducts with manholes approximately 100 

yds. apart, represents the best practice in electric trac¬ 

tion. With a density of from 400 to 600 amperes per sq 

In., according to the distance, high-tension cables can be 

run through the same set of ducts, but where they eme- 

the same manhole, the manhole should be of ample siie. 

so that the high-tension cables could be carried on one 

side, and clear the low-tension cables. 

Comparison of Lighting and Tramway Plants.—It is 

scarcely possible to avoid reference to the question of 

Joint supply of electricity for the two purposes of trac¬ 

tion and lighting. On a large scale the two systems can 

be kept separate with advantage, owing to the dlfTerence 

in the nature of the plant and in the supply of power. 

The following are points which militate against a Joint 

supply from lighting stations: 

(1) On many days in the year the maximum load in 

lighting, and that In traction, occur at the same time, to 

that the same maximum total capacity in plant has tn be 

provided, whether or not the supply is from a common 

station. 

High-Tension Generating Station, with Sub-Stations, 

versus several .'•OO-Volt Generating Stations.-Having de¬ 

termined the probable increase in trafllc. the amount of 

power necessary to meet the demand, and that at least 

live centers of distribution are necessary, it remains tn 

decide whether the energy can be the more economically 

aupplid from a single station generating polyphase cur¬ 

rents at high voltage, to be transformed into continuous 

currents at 500 volts in a number of sub-stations, or from 

the same number of generating stations, suitably located, 

and generating continuous currents at 500 volts. 

The following is a summary of the advantages of the 

three-phase system over the other: 

(a) I.,ess capital expenditure in buildings, generating 

plant, and In real estate investments. 

On the one hand, you have to provide a site for a gen¬ 

erating station, in the choice of which there is a consid¬ 

erable latitude, inasmuch as there are several sites avail¬ 

able at such a distance from the center of Glasgow that 

the power can be economically transmitted at moderate 

cost in transmitting mains, and where you will be able 

to obtain the advantages of good coal delivery by more 

than one railway system, and also to provide for exten¬ 

sions. 

On the other hand, the separate generating stations 

scheme would involve the purchase of four or five sites, 

the choice of which would be limited, if fixed with due 

regard to the proper working of the tramway system and 

suitable railway sidings for coal supply. 

(b) The three-phase system has the advantages of less 

working cost and repairs. On the other hand, there Is a 

skilled staff at the generating station, together with the 

unskilled labor at the several sub-stations. On the other 

hand, there is a skilled staff at each of the generating 

stations, which are equal In number to the sub-stations. 

It has been conclusively shown at Niagara and other 

places which have now been working a sufficient length 

of time so that reliable conclusions can be drawn, that 

rotary converters require less attention than ordinary 

.'00-volt railway generators, and that no skilled labor 

is required. 

There will also be a saving in supplies and repairs, 

owing to the use of a few large steam generating units 

instead of numerous smaller ones. The concentration In 

load also effects a saving tn fuel and water. Also better 

facilities as to coal-handling arrangements can be affordsl 

In a single large station than in several smaller ones. 

(c) The three-phase system has greater flexibility, and 

is better adapted to the requirements of future exten¬ 

sions. Should your lines extend further in any direction 

into the country, sub-atations can be installed at any con¬ 

venient point or points. These sub-stations do not rs- 

quire special buildings; the 2,500-HP. stations of the Cen¬ 

tral London are contained in two vertical cylinders, each 

22 ft In diameter and 100 ft. below the surface of the 

ground. 
(d) In considering the transition from horse to elec- 

ditlons of the permanent way. frequency of stops, gra¬ 

dients, etc. In Glasgow the track construction adopted 

Is admirably suited for electric traction, since the rails 

are of the best possible cross-section and of ample weight. 

The policy of charging low fares Increases the number of 

passengers carried per car-mile as well as the number 

of stops, the result being that the amount of power 

which would be consumed in Glasgow is greater than that 

which Is consumed in many other ciUes. 

Prom actual measurements taken on your present elec¬ 

tric traction works, your average consumption of power 

at the car is 7.2 K-W., or 0.65 HP. 

Taking, therefore, 600 cars, the amount of power to be 

delivered to the car for average working conditions In 

ri,H00 HP. In traction systems the ratio of the average tn 

the maximum load varies greatly at different hours of the 

day. on account of the stops for passengers and the num¬ 

ber of passengers carried, also on different days according 

to the weather and other conditions. For this reason 60^,. 

should be added to the average working load to provide 

for the maximum load that would occur under normal 

working conditions. This means that the capacity of 

your machinery must be such as to deliver H.250 HP. tn 

the cars, or, allowing for loss in transmission and distri¬ 

bution. approximately, IL.^tXI electrical HP. must be 

generated, as a maximum working load at the power sta¬ 

tion. Taking 8,5% as the ratio of electrical HP. at the 

busbars to the Indicated HP. of the engine, the engine 

capacity for the maximum working load would amount to, 

approximately, 13,000 HP. Allowing a safe margin for 

spare plant, an aggregate of 17,000 Indicated HP. will be 

required in the generating station. 

CondiUons of Electrical Distribution —Having deter¬ 

mined the amount of power required for working the 

tramway system. It remains to be decided, having regard 

to the distribution of cars and frequency of service, 

whether th'i supply of energy to the cars can be the more 

efficiently controlled and economicallv supplied from one 

central point or from several points. To meet the condi¬ 

tions obtaining in Glasgow would require several centers 

of distribution, for the following reasons: 1. The dls 

tances to which energy has to be conveyed are so great 

and varied as to preclude an economical supply at .500 

volts. 2. The maintenance of property in gas and water 

mains, and the conditions to be complied with In regard t> 

difference of potential on the rails specified by the Board 

of Trade, would entail In the case of a single center of 

distribution an elaborate and complicated return system 

Involving great outlay in cables and machinery, which 

would necessarily require subdivision Into several com¬ 

paratively small units in order to meet the varied condl 

tlons and the distances to which the cables would need to 

be carried. 
The amount of current that would be returned through 

your rails In Glasgow to a central point would be suffi¬ 

cient to eat away 50 tons of iron per annum from the 

pipes, which is a sufficient demonstration that the earth 
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o* owing to the difference In the nature of the loade. 

,h," apltal coat for a glren watt-hour production la three 

or four Umea a> great for lighting as It Is for tracUon 

n other words, the traction plant Is worked at lU great- 

• rapacity three or four Umea as many hours In the 

” .r as the llghUng plant: consequenUy It can be of a 

Lo-e BubstanUal type with adrantage. 
(3. Machinery of a different type Is commonly used for 

listiting, and the switching appliances are absolutely 

rt ffr-rent. In the Glasgow llghUng sUtlons numerous 

80 ill high-speed engines are In use; such engines are un- 
for the generation of current for electric traction 

pu-; sea. 
{U The electrical arrangements for electric llghUng are 

necessarily much more complicated and elaborate than Is 

the case for electric tracUon. Electric lighting baa to be 

r*rried on with reference to the delicacy of the human 

retina; In other words, the TolUge at the point of con¬ 

sumption has to be regulated to a nicety. In electric 

fraction the same condlUons do not obtain, since uniform 

acceleration and speed of the car can be obUlned within 

a much greater range of Toltage. 
(5) From a business point of view the different condi¬ 

tions In electric supply are sufficiently shown by the dif¬ 

ference In cost of energy between electric traction and 

electric llghUng. The cost of energy for electric traction 

owing to Its better load factor, would not be more than 

of that for llghUng. The present cost of electric 

lighting In Glasgow is 2.52 cts. per K-W. hour, which 

compares favorably with that of lighting for other clUea 

■etna figure Is 4.8 Umea as high as would bo expected in 

the traction service outlined. 
(6) It has been suggested that economy In staff will be 

gained In a Joint station. This does not apply provided 

the tramway business is attended to as a business by 

itself. In the station outlined this staff will, as I have 

said, be regularly employed during 16 hours of the day 

at practically full load, and for five more hours at one- 

third load, so that the staff would be fully occupied dur¬ 

ing the hours of working. Owing to the difference In the 

nature of load, a different class of attendants would be 

required for the two classes of work. 

Having regard to the nature of the tramway system as 

a whole, a single generating station, with high-tension 

multiphase transmission to sub-stations located in some 

existing car-sheds and stables, will be found the most 

economical to work. Involving less capital outlay, taking 

less time to Install, lending Itself to compliance with the 

Board of Trade requirements and to the safety of prop¬ 

erty in gas and water mains, and being of a type least 

likely to be superseded when further demands are made, 

either as an increase In the area to be served, or increase 

of traffic over the existing system. 

Comparative statement of cost. In pence, per K-W. hour, 

delivered to cars on the basis of 600 cars running for 16 

hours per day, with 200 of these running between four 

and five hours additional per day. taking an average of 

7.2 K-W. per car. 

(a) A Three-Phase Generating Station Containing Four 
2,.’i00-K-W. Units, with Transmission at 6,5(M Volts, 
and Five Sub-Stations Containing .'iOO-K-W. and 800- 
K-W. Units, and Located In Present Car Tlepots. 

Generating 
and sub¬ 
stations. 

Cts. 
0.24.80 
0.0164 
0.0282 
0 0172 . 

Generating Sub¬ 
station. station. 

Power expenses: Cts. Cts. 
Coal, delivered & handled 0.2480 .... 
Water, 8 cts., 1,000 galls. 0.0164 .... 
Oil, waste and supplies.. 0.0176 0.0106 
Labor . 0.1000 0.0720 

Total power expenses. 0.3820 0.0826 
Maintenance . 0.(K14 0.0056 
Fixed charges; ) 

nepreclatlon, interest, In-iL^' • . * 

aurance, rates and Uxes 0.4162 0.1232 

0.4646 
0.0.570 

0.5,394 

Total 0.8496 02114 1.0610 

To the above figures must be added the cost of main¬ 

tenance. depreciation, ahd Interest upon the high-tension 

cables for connecting the generating station to the sub¬ 

stations, amounting to .038 cts. This makes the toUl cost 
of the three-phase scheme 1.0090 cts. 

(b) Five Generating SUUons Containing .500-Volt Rail¬ 

way Generating Plant. 

Power expenses; 
Coal, delivery and handling. 
Water, at 8 cts. per 1.000 gallons. 
Oil. waste and supplies ... 
Labor . . 

Cts. 
0.3100 
0.0206 
0.0220 
0.4000 

power expenses . 0.7526 
Maintenance .; 
Fixed charges; Depreciation, Interest, Insurance', 

rates and taxes.| 0 75^;, 

Note.—The above figures do not Include Interest on the 

rost of sites and railway connections. The difference as 

Mtween 1.0990 cts. for the single multiphase station, and 

■4i34 cts. for the five 500-volt stations, based on 600 cars, 

smounu to |101,400 per annum as the saving In working 

costa in favor of the single multiphase station. 

OM.N'ERSHIP OF THE DRAINAGE AREAS, either 

•holly or In part, from which English surface water sup¬ 

plies are impounded, now prevails or is proposed in a 

number of Instances. Torquay has received authority to 

expend about $200,000 for the purchase of the whole 

drainage area from which its supply Is derived. Dublin 

will buy 9,000 acres of land forming the drainage area 

of a new source of supply. Birmingham has authority to 

buy the 45..562 acres embraced In Its new rivers Elan and 

Claerwen scheme, and has bought some, although the 

population In the drainage area is only 362. Bolton 

owns lj9S3 out of 3.166 acres. Edinburgh has bought 

6,000 acres connected with a new source. Manchester 

has bought the 11,000 acres from which the supply of Its 

new Thirlmere works Is gathered, and owns 1,400 out of 

19,300 acres of Its original gathering grounds. Liverpool 

owns nearly all the drainage area of the Lake Vyrnwy 

supply. These figures are from a report by Mr. W. In¬ 

graham. Assoc. M. Inst. r. E., W’ater Engineer to the 

Torquay Corporation. From this report, published In the 

London "Surveyor.” of Feb. 24. It appears that of 44 

municipalities In Great Britain and Ireland 2 now propos* 
• c nectrp their whole drainage areas: 4 already have 

from 40% to 60%, or more; 6 own from 10% to 1.5%. and 

some 10 or so own under 10%. In general the percentage 

of cultivated land In these drainage areas Is small and 

the Inhabitants few and far between 

ASPHALT FOR JOINTS IN VITRIFIED SEWER PIPE 

la being used quite extensively in Germany, and evidently 

with satisfactory results A long paper on the subject. 

In which the objections to clay and cement Joints were 

reviewed, appeared In "The Contract Journal" for Jan. 

18. 1899. The paper was prepared by Mr. A. Unna. City 

Engineer of Cologne The materials used are either a 

compound of pure Trinidad Goudron and mastic asphalt 

or pure Trinidad with "a suitable bulking addition " Mr 

Llndley, of Frankfort-on-Malne, recommends 2 parts 

Goudron to 1 part Vorwohler mastic asphalt, but Mr. Unna 

prefers 1 to 1 of the same materials. The preliminary 

step In the calking process Is the use of tarred rope, great 

care being taken that no holes are left through which the 

asphalt can pass to the Interior of the pipe. The asphalt 

Is reduced to a fluid state and poured Into the Joint with 

the aid of a collar. In Cologne the asphalt Joints cost 

as much as cement for the smaller sizes of pipe, but less 

than cement for the larger, owing to the diminution in 

the relative cost of the fuel as the sizes increase. The 

claims for the asphalt Joints made by Mr. Unna are as 

foiini>-s' Complete Impervlousness to llnuids; perfect ad¬ 

hesion to glazed surfaces: elasticity: adaptability to all 

climatic conditions, and to temperatures up to 50* C.; 

proof alike to acids and alkalis: permits immediate use of 

sewer If desired, qnd obviates necessity of bailing or 

pumping out water after Joint is once made; asphalt joints 

may be melted by blowpipe flame and the pipe reclaimed 

for subsequent use. 

A WATER POWER PUMPING PLANT is being in¬ 

stalled In the power station of the Niagara Falla 

Power Co. for the Niagara Falls Water-Works Co., which 

is associated with the power company. The plant will In¬ 

clude two 6.000,000-gallon duplex RIedler pumps, ordered 

from Fraser A Chalmers, of Chicago. The pumps will 

be direct-connected to Pelton wheels, under a head of 

about 120 ft. The pumps will be arranged for operating 

one side only. The water will continue to be taken from 

the Niagara River and filtered before passing to the 

pumps, as Is now the case. The new plant will be In 

operation bv the end of the year, when the steam pump- 

irg nlant will be abandoned, the space gained becoming 

available for the addition of more mechanical filters. The 

company supplies a part of Niagara Falls. N. Y. 

ONE HUNDRED TONS OF CALCIUM CARBIDE per 

day Is the estimated output of the new plant of the Union 

Calcium Carbide Co., now being built at Niagara Falls 

N. T. This new factory Is located on the lands of th* 

Niagara Falls Power Co., east of the Industrial village of 

Echota and north of the tracks of the New York Central 

and the Erie railroads. In raw material and product the 

company expects to handle between 30 and 40 cars every 

day. When the facilities of this plant are fully devel- 

ope»l It will use 25,000 electrical HP., the output of’ no 

less than five of the great 5.000-HP. generators In the 

central station of the Niagara Falla Power Co. In order 

to supply the Carbide Co. with this amount of electric 

power, the Niagara Falls Power Co. Is now laying a now 

cable conduit, which consists of 36 314-ln. vitrified tile 

ducts, laid In a nest, and sheeted with cement. A drain 

is laid beneath the conduit tile The length of this con¬ 

duit will be 12.000 ft., and the work is being done by 

Thomas Dark A Son. of Buffalo. The contract for the 

building is In the hands of Wentworth A Taylor, of Ni¬ 

agara Falls. ITiere will be an ofllce building and two 

buildings for factory purposes. The first of the factory 

buildings is 864 x 75 ft. on the inside. Brick and Iron 

are the principal materials used in their construction. The 

front section of the first building or pulverising, depart¬ 

ment Is three stories high, 1.32 x 75 ft. Next comes a 

two-story section 30 x 75 ft., to be used for dust collect¬ 

ing, and in the rear of this Is the furnace room, which 

is 395 x 75 ft., and on each side of It are three small 

rooms to be used as transformer rooms and distributing 

points for the current. ITie rear end of the building, a 

section 300x75 ft., will be the packing and shipping de¬ 

partment. There will be about 3t4 mllea of railroad track 

In and about the plant. With the exception of the three- 

story front, the second building will be a duplicate of the 

first. The Iron for the structural work Is supplied by the 

Berlin Iron Bridge Co., while the Penn Bridge Co. will 

furnish the storage bins, and the Jeffrey Manufacturing 

Co., the elevator and conveying apparatus. Contracts for 

the electrical installation of this plant has been made 

with the Wagner Electric Manufacturing Co., St. Louis. 

Mo., for seven static transformers of 2,000-HP output 

each, and two static transformers of 500-HP. output each 

all complete with switchboards and apparatus ready for 

operation. With the Westinghouse Electric A Manu 

factoring Co. the Union Carbide Co. has contracted for 

about 10,000 HP. in transformers, while the Niagara Falls 

Power Co. has contracted with the same company for 

seven 2,500-HP. transformers, which will Involve the 

largest units ever manufactured. These transformers will 

be of the Westinghouse standard oil Insulated, water 

cooled pattern. In these machines the cooling Is to be 

effected by the circulation of water through colls of brass 

pipe immersed In the oil. They will be used for step¬ 

ping-up the two-phase. 2.200-vo1t current as It comes 

from the generators in the power house to the three- 

phase, 4,400-volt current for the use of the Carbide com¬ 

pany. The company’s superintendent at the Falls is Mr 

E. F. Price. 

THE PARIS EXPOSITION AUTHORITIES have 

granted to the United States an additional allotment of 

space, amounting to 56,000 sq. ft. This space Is located 

In the Vincennes annex, and will be used by the U. 9 

transportation and machinery exhibits. The plans for the 

five U. S. buildings in the main grounds have been sub 

mitted and approved. Dr. Tarleton H. Bean, late Chief 

of the Division of Fish Culture, In the government ser¬ 

vice. has been appointed Director of the Forestry and 

Fisheries Department of the American exhibits. 

THE OMAHA GREATER AMERICAN EXPOSITION 

will open Its gates on July 1, 1899, and keep them open 

for four months In the grounds of the Trana-MissIsstppI 

Exposition of last year. The chief exhibits are Intended 

to Illustrate the peoples, manners, customs, products and 

capabilities of the insular countries acquired by the United 

States through the late war with Spain. The managers 

of the Exposition says that the material Is already in 

hand to Insure success, and applicants for space are al¬ 

ready receiving short allowances. 

AN ELECTRICAL EXPOSITION will beheld altheMadi 

son Square Garden, New York city. In May, Special at 

tention will be devoted to automobiles, wireless teleg¬ 

raphy, electrotheraphy and a government exhibit, which 

will contain models of the apparatus used by the United 

States army, navy and light-house service. Mr. Marcus 

Nathan is general manager for the Electrical Exposition 
Co., whose offices are at the Madison Square Garden, New 

York city. 

ILLUMINATING SHELLS for lighting up large areas 

of ocean in life-saving work, or to obtain the range of the 

vessels of an enemy are proposed by the American Illumi¬ 

nating Shell Co., of Baltimore, Md. The shell used Is a 

hollow cylinder made of steel tubing, and charged with 

calcium carbide, which, coming Into contact with water, 

generates acetylene gas. The end of the shell re¬ 

mains above water, and at this end are burners 

lighted by an electric device contained In the shell. It is 

claimed that the light produced Is of 1,000 c. p. and cannot 

be extinguished by water. The shell Is to be shot from a 

gun to a distance of two miles, and floats with one- 

quarter of Its length above water. 

A VELOCITY OF 3,000 FT PER SECOND was recently 

recorded In the late tests, at Indian Head, of the new 45- 

callber 6-in. U. S. naval gun. This Is claimed to be the 

best record made by a gun of this class. The Krupp 

15-cm. (5.87-In.) and the 16-cm. (6.3-ln.) use projectiles 

weighing 88.2 and 110.2 lbs., respectively; but the high¬ 

est muzzle velocity recorded for these Is 2,635 ft. seconds 

These guns are 50 calibers long. The Krupp 21-cm 

(8.24-in.) uses a projectile weighing 238.1 lbs., and is 

credited with a muzzle velocity of 2,822 ft. seconds; and 

the same velocity has been obtained with a Krupp 24-cm 

9.45-In.) gun, with a projectile weighing 3,52.7 lbs. The 

nearest French gun In type Is the Schnelder-Canet quick 

Are, 5.91-In. caliber, using a projectile weighing 88.2 lbs 

With lengths of 45, 50 and 00 calibers this gun shows 

velocities of 2,625, 2,756 and 2,953 ft. seconds respectively. 

The 60-caliber length Is an experiment, and the 45-caIlber 

Is the one to be compared with the American gun. The 

6-In. Elswick guns of 50-rallbers claim a velocity of 

2,940 ft. seconds, but the British naval authorities say 

that the velocity Is not desirable, owing to the great 

wear on the gun. The American full testa are not made 

public; but It is claimed that the results were due to a 

new smokeless powder recently adopted by this gov 

ernment. 

THE PROPOSED CORPS OF ENGINEERS for the Sec¬ 

ond Brigade, New York State Militia, has progressed to 

the point of applying to the Governor for authority to or¬ 

ganise. The schsmo has the approval of Col. Glllsspie, 



292 ENGINEERING NEWS 

TT. 8. En(r. Corpa, and Col. OrtSn, late commandliiB the 
First Radment of Bncloeera, U. 8. V. The three ofBeers 
already aeleoted for the propoaed corpa are First Lieut. 
Austin B. Allen, Second Lieut. W. D. Farrington and Bec- 
nnd Lieut. L. H. Conklin. Applications for membership 
hare been recelTed from 44 persons, 10 of whom are prac¬ 
ticing engineers, and IR are engaged In technical pursuits. 
This Rngineer Corpa has temporary headquarters at the 
Sd Battery Armory, 18B Clermont Ats., Brooklyn. 

BOOK REVIEWS. 

KXAMINATTON OF WATBR —Chemical and Bacteriologi¬ 
cal.—By Wm. P. Mason, Professor of Chemistry, Rens¬ 
selaer Polytechnic Institute. New Yorkr John Wller 
* Rons. T.,nndoo; Chapman A Hall. Cloth; R x 7H 
Ins.: pp. 1^: Illustrated. Price, $1.2R. 

This Is sn excellent little prulde to the sanitary examina¬ 
tion of water by the aid of chemistry and bacteriology 
Knowledge of quantltatlxe chemical analysis Is assumed 
and no attempt Is made to Indicate the steps to be taken In 
the dIFerentlatlon of spedee of bacteria. The Interpre¬ 
tation of analyses Is clearly presented. The author be- 
tleres that for the present baeteiial studies of water hsTS 
little or no practical yalue except In so far as they relate 
to numbers present, but In this respect they may be 
classed with chemical analyses tn Importantce. 

HiarOIRR HE L’ARCHTTECTtTRE —By Auguste Cholsy. 
Paris; Oauthler-Vlllars. Paper- « x 10 Ins.; two yol- 
umes; pp 042. 800; 800 Illustrations In the text. 
Price. In France, 40 francs. 

The author has aimed to ahow the deyelopment of an¬ 
cient and modern architecture In relation to the social 
deyelopment of the aeyeral peoples In question. The sub¬ 
ject la therefore Uken up largely by countries and 
periods. The order followed. In a number of sections. Is 
to discuss methods of construction, forms, proportions, 
decorations and special features, concluding with a gen¬ 
eral historical sketch for each country. The yery numer¬ 
ous Illustrations aid greatly In conyeying a clear Idea of 
the subject. Many of them combine In one diagram a 
plan, section and yiew, all Isometric. 

HOW TO no BrSINRSS AS BPSTNESS IS DONE IN 
OREAT COMMERCIAL CENTERS. — By Seymour 
Eaton, Director of the Department of Industry and 
Finance. Drexel Tnsfltufe. Philadelphia, Pa. Philadel¬ 
phia; P W. Zelgler A Co. 8yo., cloth; pp. .'124; Illus¬ 
trated. $2.00. 

This book Is calculated to All a real need. The methods 
and customs of modem commercial life are not taught 
systematically either In high schools or colleges, and the 
young man entering business or professional life has to 
pick them up as best he can. Oftentimes he Is ashamed to 
display his Ignorance by asking questions concerning some 
simple matter of business or accounting, and his lack of 
knowledge may gometlme cause him a loss. This book Is 
designed to glye to the reader a clear understanding of the 
methods upon which business Is conducted at the present 
time. It la written In so elementary a style as to be easily 
understood, and yet Is complete enough and coyers a broad 
enough fleld to make It of use to men eyen of considerable 
business experience. Wo are Inclined to advise professors 
In engineering schools to obtain and examine this book, 
and consider the plan of giving some elementary Instruc¬ 
tion of this sort to the pupils In their classes. Wo are far 
from being sure that this book as It stands would be at all 
suitable for a text book; but It may at least point the 
way In which Instruction In a new fleld can be profitably 
Imparted. In Its general mechanical make-up the book 
deserves severe criticism. It contains neither Index nor 
table of contents, and In many respecta Its treatment of Its 
subject Is Inadequate, while there Is much matter In It that 
la more curious than useful. Yet It contains enough In¬ 
formation of yalue to be well worth Its price to any one 
desiring to Inform hlmaelf as to modern commercial cus¬ 
toms and usages. 
GOOD CITY GOVERNMENT —Proceedings of the Indian¬ 

apolis Conference for Good City Government and 
Fourth Annual Meeting of the National Municipal 
League, held Nov. 30. Dec. I, 2, 1898. Clinton Rogers 
Woodruff, Editor. Philadelphia; National Municipal 
I.«ague. Cloth; 6x9 Ins.; pp. 273. Price, $1. 

This volume is devoted almoiit wholly to a presentation 
and discussion of the Report of the committed on Mu¬ 
nicipal Program, appointed In 1897. The committee sub¬ 
mitted a model charter, which was reviewed at length In 
our Issue of Doc. I, 1898. The principles Involved In the 
program were elaborated In the report by Messrs. Horace 
E. Deming, Frank J. Goodnow, Albert Shaw and Chas. 
Richardson, each of whom presented separate papers. At 
the Indianapolis meeting a large number of municipal 
ofllclals and reformers presented written and oral dis¬ 
cussions. Practically all the speakers were in sympathy 
with the program, but, as would be expected, adverse 
criticism was made of some details. Altogether the vol¬ 
ume is a most valuable contribution to the discussion of 
the essential features of city charters, and the whole 
question of the best form of municipal government. The 
committee recommended a cessation of legislative Inter¬ 
ference In municipal affairs; large powers for the mayor, 
including the appointment of nearly all officials outside 
the city council; a great extension of civil service prin¬ 
ciples; short term franchises; and freedom for dtles to 
acquire and operate all public utilities. It they see lit, 
bonds for tnvesUnenU yielding a revenue to be ouUide 
the debt limit. The report should be secured by all per¬ 

sons who are trying to frame or secure the adoption of 
new charters and by students of municipal government 
In general. 

MITNICIPAL FTTNCTIONS.—A Study of the Development. 
Scope and Tendency of Municipal Socialism. By Milo 
R. Maltble, Ph. D. Vol. H., No 4 (Dec.. 18981. of 
"Municipal Affairs.'* New York; Reform Club, Com¬ 
mittee on Municipal Administration, R2 William St. 
Paper; 6x9 Ins.; pp. 223. Price, fiO cts. 

TTils Is a moat excellent nummary of the extent to which 
the dtles of the world have assumed control of the va¬ 
rious services upon which the health, comfort, conveni¬ 
ence and recreation of their dtlxens so largely depend. 
Police. Fire Denartments, Charities, Education. Recrea¬ 
tion. Street Facilities and Industrial Functions are some 
of the main chapter headings. Dnder "Street Facllltleo." 
streets, sidewalks, sewers and bridges are some of the 
subjects discussed. Cemeteries, markets, water, light¬ 
ing and street railway plants are some of the most Im¬ 
portant topics under "Industrial Functions.” 

An occasional slip, or at least the conveying of a par¬ 
tial or wrong conception, occurs In a few Instances where 
technical subjects are being discussed. Thus, under 
Garbage Disposal. It Is stated that “most large Ameri¬ 
can cities have garbage cremators." while, as a matter of 
fact, nearly all our largest dtles that have any Improved 
system of prarbage disposal emnloy one of the reduction 
processes. Sewage disposal works. "In a large number of 
British and some Inland German dtles.” are deflned. In 
short, an chemical predpitatlon plants, after which the 
author speaks of broad Irrigation and filtration. He also 
says. In speaking of the works now being constructed by 
Providence, that the sludge will "meet part of the coot 
of operation.” TTils would be good news to Providence 
Such slips, though to be regretted, do not greatly Impair 
the usefulness of the monoprraph, which Is designed to 
show what public services are now being performed bv 
municipal corporations In all countries, rather than In 
what manner the work Is being done. With this In mind, 
the study may be pronounced both unique and eminently 
successful. 

MUNiriPAL MONOPOLIES—A Collection of Papers hv 
American Economists and Snedallsts Edited hv Ed¬ 
ward W Bemla. Ph. D., Professor of Economic Sdsnee 
In the Kansas State Agricultural College. New York; 
Thos. Y. Crowell A Co. 8vo., cloth; pp. 680; Illus¬ 
trated. $2.R0. 

It has come to be generally understood by intelligent 
men everywhere that certain classes of Industries are, and 
of necessity most he, carried on without competition, and 
hence cannot be subjected to the same economic or statute 
laws as ordinary commercial Industries. One Important 
class of these natural monopolies, as they are frequently 
railed, consists In supniying the Inhabitants of towns and 
cities with water, drainage and light, and with facilities 
for passenger trayel and for telephonic communication. 

The book before ua Is an extended discussion of the ex¬ 
perience of American cities, and, to some extent, of Euro¬ 
pean cities also. In connection with these municipal mo¬ 
nopolies, and of the legal and economic principles which 
underlie their treatment. It Is the work, not of one author 
but of several, each one writing a chapter on a special 
subject. TTie titles of these chapters with their respective 
authors are as follows; “Water-Works,” by M. N. Baker, 
of the editorial staff of Engineering News; "Municipal 
Electric Lighting,” by Prof. John R. Commons, of Syra¬ 
cuse University; "TTie Latest Electric Lighting Reports,” 
by Professor Bemis; "Validity of Electric Light Compari¬ 
sons,” by Prof. F. A. C. Perrine, M. Am. Inst. Elec. E., of 
Leland Stanford, Jr., University; "The Telephone,” by 
Frank Parsons, Esq., of the Boston School of Law; "Mu¬ 
nicipal Franchises In New York,” by Dr. Max West,of the 
Agricultural Department; "Legal Aspects of Monopoly,” 
by Frank Parsons, Esq., and three concluding chapters on 
"Street Railways,” "Gas,” and "Regulation or Owner¬ 
ship,” by Professor Bemis. 

Electric lighting is given more attention than any other 
topic In the book, as is natural In view of the extent to 
which cities In this country have undertaken to supply 
themselves with electric light. One of the very best 
chapters in the book is the concluding one. In which the 
author discusses the relative merits and demerits of public 
regulation or ownership of these monopolies. His dis¬ 
cussion is a fair and comprehensive one, and cannot (all 
to interest as well as instruct the reader. The chapter 
on the "Legal Aspects of Monopoly,” Is also deserving of 
especial commendation. 

We cannot too strongly urge upon our readers to obtain 
and study this book. Its subject is one on which not only 
every engineer tn the least interested In municipal work, 
but every Intelligent cltlsen as well,needs correct Informa¬ 
tion. It should be at least In the library of every engi¬ 
neer's club, in every public library, and in the library of 
every city official. The questions it discusses are bound 
to attract even more attention in the next decade than 
they have in the past one. and the engineer who engages In 
municipal work and neglects to inform himself on these 
much-discussed questions is likely to have occasion to 
regret his Ignorance. 

LIQUID AIR and the LiquefacUon of Gases. Theory, His¬ 
tory, Biography, Practical Applications, Manufacture. 
—By T. 0'<3onor Sloane, Ph.D. New York: Norman W. 
Henley A Co. 12mo.; cloth; pp. 365; Illustrated. $2.50. 

The "llquefacUon of air” has become a popular tad. The 
newspaper, the magaslne and the lecture platform have 
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famillarlxed the public with this new wonder - ,1111 .. 
become as great a topic of Interest as the X-r ™ 
few years ago. Now, when anything become, 5 * 
fad. all sorta of exaggerations concerning it t an, 
rent, and are accepted as truth by the publl- whlth"^ 
technical matters, is generally unable to t»l’ the t ^ 
from the false. All sorU of ridiculous cUlm- n-ere 
a few years ago for the X-rays. They were to be idX* 
to a score of uses, where later and fuller knowilt” 
has shown them to be wholly inapplicable. The sam* tki** 
is being repeated In the case of liquid air. The non 1 * 
lecturer or magazine writer who tells the puhHc 
liquid air wanU to bring forward something his to int * 
est his audience, and he generally leaves them with tT 
impression that In some way or^other liquid air hw * 
great commercial future before it. Perhaps i* has bw 
It is yet to be proved. At present It Is a 8< 'entlflc to ' 
and Investors In the stock of liquid air promoting oom^ 
panles should part with their money with the ‘'ill unde 
standing that Its commercial value is at best n«k 
lematleal. 

The book before us is the flrst upon its suhject which 
has appeared, and It will doubtless attract a wide circle of 
readers. It Is written In an enterUlnlng style ita di« 
cusslon Is designed to be intelligible even to those who are 
not technically educated, and it brings together 
mass of historical matter which was buried In pamphlets 
and proceedings of scientifle societies. Notwlthstandlnt 
these merits, the book is one to be used with the utmost 
caution. The reader does not finish the author's flrs* 
chapter on elementary physics before he discovers that 
the author is writing upon a subject which he has not 
mastered. And thereafter. If he be wise, he will read 
with caution and keep a sharp lookout for other statements 
that wrlll not bear critical analysis, and which, if accepted 
would lead the reader far astray. For example, take the 
following definition of entropy; 

T^e world's energies which can be utilized by man are 
called available energy, or entropy. The world's coal li 
being buraed up. Its forewU are being destroyed mschin. 
ery is adding to the Irreclaimable energy of the world 
and by the doctrine of the conservation of energy is de 
stroying that same quantity of available energy' hener 
the entropy of the universe Is becoming smaller 'dsv bv 
day. ’ ' 

TTie author then proceeds to explain what he calls "a 
popular paradox.” TTils Is the old conundrum, "What b«. 
comes of the energy stored In a steel spring If It be placed 
In tension or wound up and then dissolved In add." Our 
author suggests that there Is no energy stored In such 
a spring. He puts forward the idea that the energy nssd 
in winding the spring is all transformed Into heat, and 
that the reason it can do work after winding. Is: 

As it drives the clock it gets cool, and the energy re¬ 
quired to drive the clock Is represented by this coollnz 
As air elrculatee around it. it recovers Immediately any 
loss of temperature. But the clock is driven primarily 
by the heat of the air. 

Such statements as the above would do credit to that 
once famous work, "Steele's Natural Philosophy," which 
misled many thousand school children a generation ago 

It may be said: What has all this to do with liquid air* 
It has everything to do with it, for the author uses this to 
build a foundation on which to harmonize Tripler'i 
famous power-multiplication claims with modern science 
Listen: 

The liquefaction of air has in it a germ, dimly recog¬ 
nizable, which may enable us to utilize the low forma of 
energy with which nature is charged. • • • • • 

Clerk Maxwell saw the posslblities of the utilization of 
the unavailable energies of the universe. It is provoking 
to know that our great ocean of air is pulsating with 
molecular energy which we do not utilize. Yet we do 
utilize it in a sense in compressed air motors, we call 
upon it in liquid air work, and Clerk Maxwell's dream 
of the utilization of the lost energies of the universe may 
yet come true by the application of liquid air and lique¬ 
fied gases to motors. 

Again, on pp. 288, 289, he has the following to say con¬ 
cerning Trlpler's work: 

The key to his life's work has been the effort to use 
gases (or motive power, Carnot's cycle giving the clew to 
what he has desired to accomplish. He desired to use the 
heat of the sun. If the first chapters of this book have 
been followed out to their conclusions, it will be seen that 
the utilization of the low grade heat energy of the uni¬ 
verse. in accordance with Clerk Maxwell's dream, pre- 
smits nothing of the essentially impossible. This heat 
Tripler hopes to utilize. If It is utilized, there will be a 
further demand made upon the heat of the terrestrial 
system, which will involve a reduction of temperature due 
to the conversion of low grade heat energy into mechani¬ 
cal energy. This involves a theoretical loss of tempera¬ 
ture by the earth and its atmosphere from self-contained 
causes, and the loss would have to be replaced by beat 
derived from the sun. 

It was a pity to drag tn the honored name of Clerk 
Maxwell to bolster up a perpetual motion delusion of the 
present day. 

The book is well printed, and has a good index. We 
notice that several of the cuts have been reproduced direct 
from this journal, but its name has been cut off and the 
customary acknowledgment is omitted. The book contalni 
a good deal of matter concerning the history of the lique¬ 
faction of gases, which would be interesting if one could 
rid one's seif of the recollection of the serious breaks 
which are quoted above. The description of the apparatus 
used by Dewar, Pictet, Uampaon, Linde, Tripler aad 
others is good as tar as it gtms, which la not very tar. 
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