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THE U. S. BATTLE-SHIP “KEARSARGE,” built by the 

.Newport News Shipbuilding Co., had her official speed 

trial, on Sept. 25, on the Cape Ann course of 60 knots. 

Over this course she averaged 16.84 knots, subject to tidal 

corrections; she made the half course at a rate of 17.32 

knots, but the bursting of a tube in the feed-water boiler, 

is said to have reduced her return speed somewhat. Her 

contract speed is 16 knots, but an average of 17*^ knots 

was expected, and this speed was made at times. As to 

sea conditions, a moderate southeast wind raised a fair 

sea; but the battleship was remarkably steady; the en¬ 

gines worked without perceptible vibration and the ship 

turned with a short radius. The “Kearsarge” Is a sea¬ 

going coast-line battleship with two military masts. Her 

dimensions are as follows: Length on load line, .168 ft.; 

extreme beam, 72 ft. 2^4 ins.; mean draft, 23 ft 6 Ins.; 

displacement, 11..".2.') tons; gross tonnage, 6,832; twin- 

screw, vertical triple-expansion engines of 10,000 HP. by 

contract, with 1,210 tons of coal-bunker capacity. Her 

main battery includes four 13-in. and four 8-ln. guns in 

superimposed forward and aft turrets, working together, 

and 14 5-In. rapid-fire guns. The secondary battery cov¬ 

ers 20 6-pdrs., and 6 1-pdr. rapid-fire, 4 Colt and 2 field 

guns. She carries four Long-Whitehead torpedo tubes. 

Her side armor is 16Vi Ins. thick at top and OVj Ins. at 

bottom, or 13% ins. at water line; the turrets are ovoid, 

17 and 15 Ins. and 11 and 9 Ins. thick, with barbettes 15 

and 12 Ins.; the protective deck is 5 and 3 ins. thick on 

slopes, and 2% Ins. on fiats; she carries 10,800 cu. fL of 

corn-pith obturating material. The contract price of 

hull and machinery was $2,250,000, and the keel was laid 

June 30, 1896. 

A GASOLINE E.NGINE PROPELLED LIFEBOAT was 

recently tested under the auspices of the life-saving ser¬ 

vice at Marquette, Mich. The engine was placed In the after 

air-tight compartment and was geared to the twin screws 

In such a way that either screw could be stopped or re¬ 

versed while the other was going ahead at full speed, 

thus making It possible to turn the boat In a very small 

space. The reservoir, containing 75 gallons of gasoline. 
Is placed in the forward air-tight compartment. This 

supply. It is stated, is sufficient for a run of 280 miles at 

the maximum speed, which Is 7V4 miles per hour. The 

self-righting properties of the boat were not Injured by 

the addition of the engine. 

I THE CAPE COD & NEW YORK CANAL CO. is pe- 

i titionlng the Railroad, Harbor and Land Commission, of 

I Massachusetts, for a modification of the recent order per¬ 

mitting the sale of only a small portion of the $6,000,000 

' stock and $6,000,(X)0 bonds authorized for building the 

1 canal. The canal company contends that the entire $12.- 

E 000,0(X) Is "reasonably requisite" for the work to be done, I and it asks for their issue so that the securities may have 

a market value. The claims of the company were ad¬ 

vanced by a remarkable array of legal talent beaded by 

ex-Qovernor George S. Boutwell, who practically said that 

the projectors would abandon the scheme entirely if the 

authority to issue the whole sum at once were not granted. 

[ The joint committee agreed to assume that competent 

men were behind the enterprise, but it unanimously voted 

to decline to modify their order permitting the issue of 

only $140,006 bonds and $140,000 stock. The canal com¬ 

pany will probably not deposit its $200,000 forfeit, on Oct. 

1, and wait for further legislation. 

MUNICIPAL OWNERSHIP OF ALL THE DOCKS In 
New York city Is advocated by Controller Coler, who 

suggests a constitutional amendment to enable the city 

-*Ol 

to acquire this property. The city docks now pay 6% ou 
the cost of construction, and the construction bonds bear 

only ‘i'x interest. The difference between the income and 

interest on these bonds, placed in a sinking fund, would 

in less than 30 years, pay off the entire principal and 

leave the city absolute owner of a revenue-yielding water 
front. This coustituiional amendment would also lake 

the $20,000,000 oulslaudiug dock bonds out of the debt 

proper of the city and extend the debt limit that much. 

THE PORTSMOUTH, N. H., STO.SE DRY-DOCK CON- 

tracl has been awarded by the Navy Department to John 

Peirce, of New York, for $1,089,000. Mr. Pe.rce owna the 

granite quarries at Frauklorl, Me., and he is President 

of the company owning the Hallowell, Fox Island and 

Stouey Creek granite quarries, also in Maine. Work is 

to begin with.u 00 days and the concrete dock is to be 

lined with about 000,000 cu. ft. of cut granite. 

SOME EXPERIMENTS WITH CENTRIFUGAL PUMPS 

designed to operate against high heads are described by 

Mr. L. A. Hicks in a paper read before Pacific Coast 

Electric Transm.sion Association and published iu the 

July number of the "Jouruat of Electricity." With a 

2i-ih. ruhuer at 920 revolutions per minute the maximum 

emc.eucy of -10',« was obtained when working against a 

head of 98 It., the maximum head obiaihable at this speed 

being 120 ft. The tuial volume of water discharged is 

very hearly consiaut with increase ol head until tue point 
of maximum emclency is reached, alter which it falls 

ou rapidly. 

THE WATER-POWER PLANT ol the Kalamazoo Valley 

Co., at Allegan, Mien., has been completed and is now 

supplying current at 2o,000 volts pressure to the city ol 

Ka.amazoo. A trahsmission line is being built wnich will 

ultimately reach to Jackson, a distance ol 90 m.les, mak¬ 

ing it the longest commercial line lu the world. TO.OOO 

volts will be used on Inis line if climatic coudit.uus do 

nut interfere. 

THE NIAGARA FALLS POWER CO. has called for 

bids lor the constructiou of a hew wheei-pit. This pit is 

to be over 400 ft. long and 20 ft. wide and 180 ft. deep; to be 

cut iu solid limestone. It is to provide room for ten ur 

mure 5,000-HP. turbines and wi.l increase the total power 

to 100,000 HP. The bids are to be upehed ou Out. 5. 

SLOW SA.ND FILTRATION OF THE PHIL.ADELPHIA 

water supply is recommended by the commissiuu appointed 

last April by Mayor Samuel H. Ashbridge, of Philadel¬ 

phia, Pa., to report upon the best method fur the imme¬ 

diate improvement and exteusiuu of the water supply fur 

that city. The Commission appointed by Mayor Ashbridge 

consisted, as we noted at the time, of Rudolph Heriug, 

M. Am. Soc. C. E.; Samuel M. Gray, M. Am. Sue. C. E., 

and Joseph M. Wilson, M. Am. Soc. C. E., and its report 

was presented to the Mayor on Sept 21. This report, after 

considering the various alternative methods available for 

extending and improving the water supply of the city, 

recommends substantially that the water shall continue to 

be taken from the Delaware and Schuylkill rivers, but 

shall be filtered by slow sand filtration before passing to 

the supply mains for use. This work will require some 

extension and improvement of the present pumping plants 

and the construction ol filter beds capable of filtering 

200,000,000 gallons of water per day, at a total cost of 

$10,973,591. It is further recommended that the supply 

shall be metered to reduce the present great waste of 

water. A full abstract of this report will be given in our 

next issue. 

A RECORD-BREAKING RAINSTORM occurred in the 

vicinity of Boston, Mass., on Sept. 20. A record of this 

rainfall, which has been sent to us by Mr. Cbas. R. Felton, 

City Engineer, Brockton, Mass., shows a maximum rate of 

fall of 2 ins. per hour. There are three rain gages in this 

city, separated from two to four miles. Two of these are 

clock gages, and the other is measured by baud. They 

registered respectively 5.21, 5.40 and 5.85 ins., with the 

following extremes: 5 ins. in 7 hrs., 4 ins. in 5 hrs., 3 ins. 

iu 3 hrs., 2 ins. in 1 hr. and 40 mins, and 1 iu. in 30 mins. 

Another correspondent reports a rainfall of 3.34 Ins. in 7 

hrs. 40 mins. Sept. 20 at the recording gages of the Chest¬ 

nut Hill reservoir of the Boston water-works. Rain began 

falling at 3:50 a. m., according to the gage, and ceased 

at 11:30 a. m. During this time of 7 hrs. 40 mins., 3.34 

ins. of rain fell, the average rate thus being 0.44-iD. per 

hour. In the 1 hr. and 33 mins, from 7:07 a. m. to 8:40 

a. m., the rate was 0.90-In. per hour, and the rainfall 

1.40 ins.; and in the 15 mins, following, 0.50-in. of rain 

fell, which gave a rate of 2 ins. per hour. For the 1 hr. 

and 48 mins, from 7:07 a. m. to 8:40 a. m., the average 

rate of fall was 1.06 Ins. per hour. 

SOOT IN PHILADELPHIA, says the "Press" of that 

city, has been a steadily increasing nuisance for ten 

years past. The cause Is ascribed to the increased use 

of bituminous coal. Previous to 1890 about all of this 
coal burned in Philadelphia was included in the 250,000 

torn annually consumed In making gas. Ten years ago 

bituminous coal began to be used for other purposes, and 

in 1893 the total consumption rose to 900,000 tons; In 

1897 and 1898 it was l,«!fi0,lH)0 and 1.45(>.0tKi tons respo. . 

ively, according to the govemment reports on "Miuei.ii 

Resources" for these y<ars. While the increase in the 
use of bituminous coal iu Philadelphia has been 2,U34,'.>'T 

tons iu the period 1893-11.8, the increased consumption <>( 
anthracite coal only amounts lu 5o,4(>8 tons. Thu "Pres> ’ 

calls (ur the suppression of the cv.l, with the alteriialne 

of suou having Philadelphia "as sooty as any Western 
soft-coal city." 

THE .MOST SERIOUS RAILWAY .ACCIDENT of the 

week occurred ou the Denver St Rio Grande R. R., near 

Florence, Colo., Sept. 23. The Phillips-Judson excursion 

train (rum Chicago collided with a last freight. Six per¬ 

sons were killed.-—.\ passeuger traiu on the St. Louis 

tL San Fraucisco R. R. rau into a freight train 15 miles 

from Kansas City, Sept. 20, killing four men.-lu a rear 

end cullisiuu of freight trains on a bridge on the Omaha 

R. R., near Wiudom, Minn., Sept. 21, four uieu were 

killed and three engines and a s|>au of the bridge wrecked. 

THE DESTRUCTION BY ELECTRICITY of Ihu Clinton 

bridge over the Wabash River, in Indiana, is described by 

the Chicago ‘Tuter-Oceau." The bridge was built of wood 

iu 1853, with stone piers and abutineiiu, and eunsisted of 

three spaus, with a total length of 735 ft. The couuty 

authorities decided to replace it by a modem structure, 

and bought the old pier and approaches, while the owner 

of the wooden bridge agreed to remove it in 30 days with 

out iujurlng the piers, etc. He had trouble in tludiug 

parties lu do this and the 30 days had about elapsed. in 

this emergency, .Mr. H. N. Mills, an eleclriciau of Cliutou, 

suggested buruing the chords with au electric current, and 

his plau was adopted. There were 27 timbers lu be cut 

through, each 9 ins. square and made of yellow poplar. 

He looped over each of these an iron resistance wire kept 

stretched by sash-weights, and turued on a powerful elec¬ 

tric current at 5 a. m., and at 2 p. m. tue last span fell, 

it having taken 1 hr, 40 mins, lu wreck each of the three 

spaus. Later examination showed that the wire had 

burned down 5 ins. from the tup and 3 ins. deep ou the 

sides; the timbers then broke. The cut was quite sharp 

and clean with the charred wood nut more than 1 inch 
deep. 

THE CAVING IN OF A TUNNEL ou the Great Western 

Ry. of England, near Swansea, which occurred Juno 19, 

is reported by the government luspecturs to have been due 

to disturbances of the coal working below. The disturb¬ 

ances are thought to have arisen from the pumping out of 

water from the old workings, which are about 3.ai ft. deep. 

The tunnel was cleared out by July 15, and au eight-ring 

brick arch has been built to replace the fallen arch, while 

at the east end heavy steel riba have been put iu to 
strengthen the lining. 

THE l.NDUSTRIAL GROWTH OF MEXICO is com¬ 

mented upon in the last annual message of (’resident Diaz 

to the Mexican Congress. The Mexican railway system 

now aggregates 13,369 km., or 8,289 miles, including 193 

km. of private lines and 432 km. of tramways belonging 

to the state. Among other public works, the northwesteru 

breakwater at the port of Vera Cruz, and the accompany¬ 

ing Jetties, are well advanced, as is the dredging of the 

port to a depth of 29(14 ft., or 9 m. A contract has been 

entered into for the improvement and sanitation of the 

port of Manzanillo, under the law of Dec. 17, 1898, and 

a commission of engineers is planning the removal of the 

port of Allala to Tetuan. A geodetic commission has 

been organized, and in February, 1899, it commenced the 

survey of the Valley of Mexico, and is pushing that work 

towards Puebla to co-operate with the United States and 

Canada iu the measurement of the grand meridian arc, 

which passes near that city. Electrical manufacturing 

plants have been installed by the Vera Cruz Cu. on the 

Rio Blanco, to produce 1,500 HP. (or the spinning factory 

of Santa Rosa; the Industrial Co., of Urizaba, has built 

a dam on the Tlllapaiu River, and installed a plant de¬ 

veloping 2,250 HP., which is to be transmitted to the 

Rio Blanco cotton mills. Uther plants have been put up 

by the San Ildefouso Co., along the .Monte Alto and 

Tlaluepantla rivers, aggregating 5,500 HP., which is to 

be transmitted to the City of Mexico. 

THE ORIENTAL DRY-DOCK, at Shanghai, Is now in 

operation. This dock has an extreme length of 540 ft., 

the entrance is 80 (L wide and the depth on sill is nearly 

24 ft. at ordinary spring tides. A wooden caisson gate 

is used. The bottom of the dock, 75 ft. wide, is made 

of 7 ft. of concrete, covered with 3-in. plank; the sides 

are also built of concrete. The dock can be pumped out 

in 2^ hours by two 27 and 22-in. centrifugal pumps driven 

by a compound engine. The North German Lloyd steam¬ 

ship "Konigsberg" has already been docked here, with 

2,500 tons of cargo aboard and imposing a total weight 

of over 7,000 tons on the keel blocks. The dock yard has 

a frontage of 2,000 ft., with a depth of 26 ft. alongside, 

and the yard is already equipped with extensive shops 

fitted with modern machinery (or repairs to hull, engines 

and boilers. On one side of the dry-dock Is Installed a 

pair of steel shear legs with a lifting capacity of 75 tons. 



AN EARLY DESIQN FOR A LONQ-SPAN CONCRETE* 

STEEL ARCH BRIDGE. 

Many uf our readers will recall the competition 

amoHK bridge engineers some fifteen years ago In 

the [(reparation of designs for the Washington 

Bridge, over the Harlem Ulver, In the u|(per part 

of New York city. The design finally adopted and 

carried Into execution for this structure em- 

l»odied two steel arches of 510 ft. span; but the 

design at first adopted was one made by Mr. Thos 

t'larke, then a member of the Union Bridge ('o., 

which iiro|)osed concrete arches of 285 ft. span, 

the arches to be strengthened by Imbedding steel 

In the concrete and to be faced with stone ma¬ 

sonry. We are Indebted to Mr. Clarke for the priv¬ 

ilege of reproducing a perspective view of his de¬ 

sign. and he sends us the following letter degard- 

ing It 

Sir; \8 the Biibject ot coucrete-stecl bridges Is now 

excitiiig attention. It may interest your readers to see a 

d.-slgii for an arched bridge of concrete with rork-faC€*d 

tlllcs with s contidersble admixture of mica, hornblende, 

feldspar, carbonate ot lime, etc. The allies is bard and 

durable: but the mica, hornblende, feldspar and carbonate 

of lime are soft and friable, and are easily decomposed 

by the gases ot the atmosphere and the acids ot rain 

water. The lake and ocean sands are older geologically; 

and therefore are usually nearly pure quartz, since the 

action of the elements has eliminated the softer and more 

easily decomposed constituents. Some ocean sands are 

nearly pure carbonate of lime, which Is soft and friable, 

and are therefore entirely unfit for use in mortar. These 

are known as calcareous sands. The glacial sands fre¬ 

quently contain so large a proportion of soft and easily 

decomposed constituents as to render them unfit for use 

In exposed work, as, for example, in cement sidewalks 

liisteiid uf conatrueting exposed work with poor drift sand, 

it la better either to ship natural silica sand a considerable 

di.stance or to secure crushed quartz. Crushed granite 

is frequently used instead of sand in cement sidewalk 

construction; but granite frequently contains mica, horn¬ 

blende and feldspar, which render it unsuitable for this 

kind of work. Howerer, as a rule, the physical condition 

of the sand is of more importance than its chemical com¬ 

position. 

shall be used in making mortar, a small quantity u- 

finely powdered clay will not materially decrcas -e, 

strength of the mortar. In some Instances clay t'> • 

amount of 10% of the sand seems not to decrea.- 
strength of the mortar.* Mortar containing consH. 

rlay is much more dense, plastic and water-t 

and Is occasionally convenient for plastering 8urf;i 

and stopping leaky Joints. Such mortar is not aff 
by the presence of water. 

Fineness.—Coarse sand is preferable to fine, since (i 
the former has less surface to be covercil 

hence requires less cement; and (2) coarse sand -. 

quires less labor to fill the interstices with the c m. 
The sand should be screened to remove the pebbl.s t! 

fineness of the screen depending upon the kind of w-.r 

in which the mortar is to be used. The coarser the ."a- 

the better, even If It may properly be desigiiati-d tit 
gravel, provided the diameter of the largest pehbl. 

not too nearly equal to the thickness of the mortar [..in 

Voids.—The smaller the proportion of voids. I. e.. the i. 

AN EARLY DESIGN FOR A LONG-SPAN CONCRETE-STEEL ARCH BRIDGE. 

Sharpness.—Sharp sand, 1. s., sand with angular grains, 

is preferred to that with rounded grains because (1) the 
angular grains are rougher and therefore the cement will 

adhere better; and (2) the angular grains offer greater re¬ 

sistance to moving one on the other under compression. On 

the other hand, the sharper the sand the greater the pro¬ 

portion of the interstices between the grains (compare line 

d uf Table I. with the preceding lines of the table); and 

consequently the greater the amount of cement required 

to produce a given strength or density. But a high degree 

of sharpness is more important than a small per cent, of 

voids. The sharpness of sand can be determined approxi¬ 

mately by rubbing a few grains in the hand, or by crush¬ 

ing it near the ear and noting if a grating sound is pro 

duced; but an examination through a small lens is better. 

Sharp sand is often difficult to obtain, and the requirement 

that "the sand shall be sharp" is practically a dead letter 

In most specifications. 

t'leaninss.—Clean sand is necessary for the strongest 

mortar, since an envelop of loam or organic matter about 

the sand grains will prevent the adherence of the cement. 

The eleaiiness of sand may be judged by pressing It to¬ 

gether in the hand while it is damp; if the sand sticks 

together when the pressure is removed. It is entirely unfit 

for mortar purposes. The cleanness may also be tested by 

nilddiig a little of the dry sand in the palm of the hand; 

if the liand is nearly or quite clean after throwing the 

sand otit. it is probably clean enough for mortar. The 

cleanness of the sand may he tested quantitatively by agi¬ 

tating a quantity of sand with water in a graduated glass 

fiask; after allowing the mixture to settle, the amount 

of precipitate and of sand may be read from the graduation. 

Care should be taken that the precipitate has fully settled, 

since It will condense considt'rabiy after its upper surface 

is clearly marked. 
itand is sometimes washed. When only comparatively 

small quantities of clean sand are required, it can be 

washed by shoveling Into the upper end of an inclined 

V-shaped trough and playing upon It with a hose, the clay 

and lighter organic matter floatiiig away and leaving the 

clean sand in the lower portion of the trough, from which 

it can be drawn off by removing for a short time plugs 

In the sides of the trough. Sand can be washed fairly 

clean by this method at an expense of about 10 cts. per 

cu. yd., exclusive of the cost of the water. For a sketch 

and description of an elaborate machine for washing sand 

teratlces between the grains of the saud, the less the amount 

of cement required, and consequently the more eeonnml 
eal the sand. The proportion of voids may be determine.! 

by filling a vessel with sand and then determining the 

amount of water that can be put into the vessel with the 

sand. This quantity of water divided by the amount of 
water alone which the vessel will contain is the proper 

tlon of voids In the sand. The quantities of water as 

above may be determined by volumes or by weight. The 

proportion of voids may be determined for the sand loos.' 
or rammed, the latter being the more appropriate, slnc< 

the mortar Is either compressed or rammed when used 

In cither case It Is more accurate to drop the sand 

through the water than to pour the water upon the sand 
since with the latter method it is dIflBeult to eliminate 

the air bubbles- particularly if the sand be first rammed 

If the sand is dirty and the water is poured upon it. there 
is liability of the clay’s being washed down and puddling 

a stratum which will prevent the water penetrating to 

the bottom. If the bubbles are not excluded, or if the 

water does not penetrate to the bottom, the result ob 
tained is less than the true proportion of voids. Again, 

if the sand is dropiH‘d through a considerable depth of 

water, there Is liability that the saud may become sepa¬ 

rated into strata having a single size of grains in each, 
in which case the voids will be greater than it the several 

sizes were thoroughly mixed. The per cent, of voids 

varies with the moisture of the sand. A small per cent 

of moisture has a surprising effect upon the volume and 

consequently upon the per cent, of voids. For example, 

fine sand containing 2% of moisture uniformly distrlbute.t 

has nearly 20% greater volume than the same sand when 
perfectly dry. This effect of moisture increases with the 

fineness of the sand and decreases with the amount of 

water present. 
Table I. shows the voids of a number of both artificial 

and natural sands. An examination of the table sbow!( 

fhat the voids of natural sand when rammed vary from 

30 to 37%. Sands Nos. 10, 11 and 12 are very good; but 

Nos. 13 and 14 are very poor. All five are frequently 

employed in actual work. The best sand is that which 

has grains of several sizes such that the smaller grains 

fit into the voids of tbq larger, the proportion of any par¬ 

ticular size being only sufficient to fill the voids between 

the grains of the next larger sixe. 

stone niasKiirv, designed by me In 1S,S5, when a member 

(it the ITiiiun Bridge To. 
The three large arches were to have spans of 28.' ft. 

••ach, the bridge was to be I<lO ft. wide, and the height 

from water to arch soffit was laO ft. The total length was 

to be about 1.200 ft., and the estimated cost, $3,r>00,000. 

It was not Intended to apply metal as extensively as would 

now be done. The tension in the soffit of the arch at 

the center, and in the top of the haunches only, was to 

he resisted by Iron beams built Into the concrete. 
This design was accepted by the Bridge Commissioners, 

i(ut was afterwards given up, on their learning that its 

proposed dlnienstons were so mueh greater than had ever 

before been attempted. In the present state of the art 

no doubt, many engineers could be found who would guar¬ 

antee tile safety of sueh a bridge. If allowed to reinforce 

■ I fully with steel Very truly yours. 
Thomas C. Clarke 

I'J" Ptisne 8t., New York elty. Sept. 21, ISfli* 

THE CHOICE OF MATERIALS FOR AND THE MANUFAC¬ 

TURE OF CONCRETE FOR ENGINEERING WORK.* 

AKf^regates of Mortar and Concrete. 
Sand is used in making mortar; and gravel, or saud and 

broken atone. In making concrete. The qualities of the 

sand and broken stone have an Important effect upon the 

strength and cost of the mortar and the concrete. The 

effect of the variation in these materials U generally 

overlooked, even though the cement is subject to rigid 

specifications. 

Sand. 

Requisites for Good Sand.—To be suitable for use in 

mortar, the sand should be sharp, clean, and coarse; and 

the grains should be composed of durable minerals, and 

the size of the grains should be such as to give a minimum 

of voids, i. e.. tntsrstices between the grains. 

nurabllity.—As a rule ocean and lake sands are more 

durable than glacial sands. The latter are rock meal 

ground In the geological mill, and usually consist of 

'Kxtraets from advance sheets nf the ninth edition of 
"A Treatise on Masonry Construction," by special psrtnls- 
slnn of the sutbor. Prof. Ira O. Baker, University of 
Illinois. Champaign, III., and of tbs publftksra. John Wiley 
A .8ons, New York elty. 

*Report of Chief of Engineers, U. S. A. 
3001-10; and Trans. Atner Soe. of C E.,< ol. 



September 28, 1899. . F. N G I N R E R I N G NEWS. 

TABLE I. 
-Showing FlnoneM, Vold», and Weight of Different Kinds of Sands for Mortar. Arranged In Order of 

Per Cent, of Voids. 

84t>4 from mtink-ipal work, DHoob.. 
SuKi miK'b u»M in ('hicttfro .. 
Sand from municipal work, Cbica^. 
Cniahcd Iiincutone (flinty) . 
Cn»hod araniia .. .. 
Sand artificially mixed. 

Voids. 
Pkn c'bkt 

* THX VoU'M 

!Pw C^t.. Kjr wHifht, rnu^ht ooSier** No. 

rnifthod quart* .•.. 
Cruabed framte. .. 
(Ytiab^ Timeatone (flinty). 
Oannan rtai'dard •and .. ...... 
Bibbus'a mukI. Vrbaaa, lU.. tifted.. . 

•• •• “ unaifled . 
Sand from (mmt walk. Champai^. It) 

Torpedo aaod.” Chicago. 'i s 

* Vrj and well abakeo. t on No. 10; \i\^ 00 No. 15; l:f4C on No. SO. ; paaking No. 100. 

.-Jtono Serrenlng.—The finer particles screened out of 

rushed stone are aometlmes used Instead of sand. For 
The physical characteristics of stone screening see Nos. It! 

inrt 17 Table 1. Experiments show that sandstone 

screenings give a slightly stronger mortar than natural 

sand probably because of the greater sharpness of 

the grains. Crushed limestone usually makes a con¬ 
siderable stronger mortar. In tension and compression, 

than natural sand, and this difference seems to increase 

with the age of the mortar. Part of the greater strength 

,a unquestionably due to the greater sharpness of the 
limestone screenings, and the part that increases with 

the age of the mortar seems to be due to some chemical 

action between the limestone and the cement. 

Cost and Weight of Sand —The price of reasonably good 

sand varies from 40 ets. to $1.«0 per yard, according to 

locality It weighs, when dry. from 80 to II.t lbs. per cu. 

ft. (see Table I.), or about 1 to m tons per cu. yd. 

(travel and Broken Stone. 

C.ravel.-To be suitable for use in making concrete. 

..ravel should be clean, and It should be composed of 
,durable minerals, and the size of the pebbles and grains 

should be such as to give minimum voids. The physical 

Characteristics of pebbles and gravel are given near the 

foot of Table 11. Judging from the date that can be 
found In engineering literature and from all the Information 

irathcred by an extensive correspondence, gravels No. Ifi 

ind No. 17 of the table are representative of the gravels 

employed In actual work. Concerning No. 18 notice that 
iftcj passed a No. .5 screen; and therefore this mixture 

. ould more properly be called gravelly sand. If one-fifth 

Ilf the material passing the No. 5 sieve be omitted, the 

voids of the remainder will be only 15% when rammed: 
in other words. If one-tenth of this gravel were sifted on 

.1 No. 5 sieve and that portion retained on the sieve were 
mixed with the remainder of the original, the voids would 

lie reduced to 15%. which would Improve the quality of 
the gravel for making concrete. This Is a valuable hint 

.IS to the possible advantage of sifting even a portion of 

the gravel. 

Broken Stone.—Any hard and durable stone Is suitable 

fur use In making concrete. It Is usual to apeclfy that the 

stone for concrete shall be broken to pass, every way. 

through a 2-ln. ring, although It Is sometimes broken to 
iiass a 1-in. ring. The stone should be broken small 
enough to be conveniently handled and easily Incorporated 

with the mortar. The finer the stone is broken the greater 

its cost, and the greater the surface to be coated; and 

. onsequently the greater the amount of cement required. 
Approximately, cubical pieces are preferable to long, 

thin, splintery fragments, since the latter are liable to 
break under pressure or while being rammed Into place, 

.ind thus leave two uncemented surfaces. 

Voids.—The proportion of voids. 1. e., Interstices between 

the fragments, may be determined In either of two ways, 

Ks follows: 

1. The voids may be found by filling a vessel with the 
.iggregate. and then pouring In water until the vessel Is 

full. The amount of water required to fill the voids di¬ 

vided by the amount of water alone in the vessel will con¬ 

tain is the proportion of voids in the aggregate. The 
.•mount of water in each case may be determined by 

weight or by volume. It the material la porous, it is best 
10 wet It, so as to determine the voids exterior to the 

fragments. The proportion of the voids Is found to de- 
lermine the amount of mortar required to fill the voids 

of the concrete in place; and therefore It (e better to de- 

lermlne the voids in the compacted mass, since the con¬ 

crete Is usually rammed when laid. The compacting may 

be done by shaking or by ramming, the latter being the 

better, since it more nearly agrees with the conditions 

under which the concrete is used; and further, aince In 

compacting by shaking the smaller pieces work to the 

bottom and the larger to the top, which separation In- 
reases the voids. 

Table II. shows the per cent, of voids in various grades 
of broken stones used In making concrete. The i»er cent, 

of voids in broken stone varies with the hardness of the 

.stone, the form of the fragments, and the relative propor¬ 

tions of the several sizes present. The last Is the most 

Important. If broken stone passing a 3'4-In. ring and not 
a '4-in. screen be separated Into three sizes, any one slxi’ 

will give from .52% to .54% of voids loose, while equal 

parts of any two of the three sizes will give 48% to 50%. 

and a mixture In which the volume of the smallest size 

is tsiual to the sum of the other two gives a trifle less 
than 48%. Notice, however, that unscreened crushed 

stone has only 32%. to 35% voids (see lines 7 and 11 of 

Table II.). This Is a very excellent reason for not screen¬ 

ing the broken stone to be used in making concrete. A 

mass of pebbles has only about three-fourths as many 

voids as a mass of broken stone having pieces retained 

between the same screens. Notice, however, that gravel, 

1. e., pebbles and sand, has a less proportion of voids 

than pebbles alone. 

Cost and Weight.—The cost of breaking stone for con¬ 

crete varies from .50 to 7.5 cts. per cu. yd., according to 

kind of stone and size of plant. The original cost of the 

stone and transportation expenses are too variable to at¬ 

tempt to generalize. Ordinarily the cost of broken stone 

is not more than $1.50 to $2.00 per cu. yd. f. o. b. cars at 

destination. The weight of broken stone varies from 8.5 

to 120 lbs. per cu. ft. (gee Table II.). or about 2,200 to 
.■•.200 lbs. per cu. yd. 

Concrete. 

Oonercte consists of mortar In which Is embedded small 

pieces of some hard material. The mortar Is often re¬ 

ferred to as the matrix; and the embedded fragments as 
the aggregate. Concrete is a species of artificial stone. 

It is sometimes called heton, the French equivalent of 
concrete. 

The Aggregate.—The aggregate may consist of small 
pieces of any hard material, as pebbles, broken stone, 

broken brick, shells, slag, coke, etc. W’hatever the aggre¬ 

gate It should be free from dust, loam, or any weak ma¬ 

terial. Other things being equal, the rougher the surfaces 
of the fragments the better the cement adheres, and conse¬ 

quently the stronger the concrete. 

It is sometimes specified that the broken stone to be 
used In making concrete shall be screened to practically 
an uniform size; but this is unwise for three reasons; 

viz.: (1) With graded sizes the smaller pieces fit Into the 

spaces between the larger, and consequently less mortar 
Is required to fill the spaces between the fragments of the 

stone. Therefore, the unscreened broken stone is more 

economical than screened broken stone. (2) A concrete 

containing the smaller fragments of broken stone Is 
stronger than though they were replaced with cement and 

sand. Experiments show that sandstone screenings give 

a considerably stronger mortar than natural sand of equal 

fineness, and that limestone screenings make stronger 

mortar than sandstone screenings, the latter giving from 

10 to 50% stronger mortar than natural sand • Hence, 

reasoning by analogy, we may concinde that Including the 

finer particles of broken stone will make a stronger con¬ 

crete than replaelng them with mortar made of natural 

sand. Farther, exporimenta show that a eonrrrte eontain- 

(ng a considerable proportion of broken stone is stronger 

than the mortar alone. Since the mortar alone Is weaket 

than the concrete, the less the proportion of mortar the 

stronger the concrete, iirovidcd the voids of the aggregate 

arc filled; and therefore concrete made of broken stone 

of graded sizes Is stronger than that made of praetleallv 
one size of broken stone. (3» A single size of broken 

stone has a greater tendency to form arohea while being 

rammed Into place than ston<‘ of graded sizes. 

Therefore concrete made wllli screened alone la more 

expensive and more liable to arch In being tamp, d Inin 

place, and Is les.s dense and weaker than eonerete made 

with unscreened stone. In short, sereenlng the stone te 

nearly one size la not only a needless expense, but Is 
also a positive detriment. The dust should be removed, 

since It has no strength of Itself and adds greatly to the 

surface to be coated, and also prevents the contact of the 

cement and the body of the broken stone. Particles of the 

size of sand grains may be allowed to renmln If not too 

fine nor In excess. The small particles of broken stone 

should be remiived if to do so reduces the proportion of 
voids. 

Oravel vs. Broken Stone.—In the pns'cdlng section It 

was shown that finely crushed alone gave greater tensile 

and compressive strengths than equal proportions of sand: 

and hence, reasoning by analogy, the cnnelnslon is that 

eoneri'lP composed of broken atone Is stronger Ilian that 
oontaining an equal proportion of gravel. This element 

of strength is due to the fact tlint Hie cement ndtieres 

more closely to the rough surfaces of the angular frag 

menta of broken stone than to the smooth surface of ttn 

rounded pebbles. Again, part of the resistance tif eoneret. 

to ernshing Is due to the frictional reslatanee of one pi.e. 

of aggregate to moving on another; and eonsequently for 

this reason bniken stone Is better than gravel. It Is well 

known that broken stone makes better macadam than 

gravel, since the rounded pebbles are more easily dis 

placed than the angular fragments of broken stone. Con- 

orete differs from macadam only In the use of a better 

binding material; and the greater the frictional resistance 

between the particles the stronger the mass or the less th. 
eeinent required. 

Since frequently gravel Is cheaper than broken atone, 

a mixture of broken atone and gravel may make a more 

efficient concrete than either alone, 1. e., may give greater 

strength for the same cost, or give less cost for the same 
strength. 

Theory of the Proportions—The voids In the aggregate 
should always be filled with mortar. If there is not 

enough mortar to fill the voids, the eonerete will be weak 

and porous. On the other hand, more mortar than enough 
to fill the voids of the aggregate Inere.-iaes the coat of the 
eonerete and also decreas<>8 Its strength. The decrease fn 

strength due to an excess of mortar is usually greater 

than would be produced by substituting the same amount 
of aggregate, sliice ordinarily the sand and the aggregate 

have approximately the same per cent, of voids, while the 

sand has the greater, and also the smoother, surface. 

A correctly proportioned concrete Is also stronger than 
either a richer or a leaner mixture. For the strongest and 

densest concrete, the voids of the aggregate should be 

filled with a rich strong mortar; but If a cheaper concrete 

is desired, fill the voids of the aggregate with sand and 
add as much cement as the cost will Justify. In other 

words, to make a cheap concrete, use as lean a mortar 

as the circumstances warrant, but use enough of It to 

'Annual report of Chief of Engineers, U. 8. A ISIKI 
Part 3, p. 3015: do.. 181M. Part 4. p. 2:{21; do., 1805 Pari 
4, p. 2053; Jour. West. Soc. of Engineers, vol. II.. nn ;(l)l 
and 400. 

TABLE II.—Showing Voids and Weight of Oravel and Broken Stone for Concrete Arranged In the Order of the 
Voids. 

Rv. 
No. 

Matbiiial 

* 

FnisKBaB. 

Per cmt. bjr 
w^ifrht not 

pABBtDfC hnir 
bBTinir 

dUtmet^r of 

Pbr rat. bj vHffat oo 8i«*« No.* Per cent. 
PMBillff 

No 
75. 

r' 1" W 3 to 80 60 75 

1 0 100 0 
2 33 33 33 0 
3 " . 0 25 75 0 

4 Granite (sersened). 0 100 0 
5 0 100 0 
6 M M 0 84 18 0 

'■ (crasher run).. 0 27 82 21 9 4 8 2 2 
8 Limestone (screened).. 0 100 
9 i< .S d 100 d 
10 " •* 0 51 19 0 
11 ** (crasher run). 4 28 24 17 19 4 2 1 5 

12 Pebbles (screened).... 0 100 0 
18 

• • «• **** 
0 20 80 0 

15 0 28 14 60 0 

18 

1
 

1
 

o
 0 18 9 86 39 0 

17 ** (OAicrMDed).. • 0 10 7 24 84 10 5 7 1 
18 0 11 8 88 7 9 15 1 

1 VoioB, PBB enrr. 
1 or VoLCKB. ! 

i 

WBinnrm. 1.m. 
rBB c«'. rr. 

j XsOOM. 
’ 

lUmmed l>OOBP. Ranimed. 

1 53 49 77 79 
48 48 88 M9 

! 89 . 85 101 

48 ** ! 83 88 
48 44 84 87 

. 44 39 9-3 94 
35 30 104 . 113 

1 61 45 84 95 
45 38 93 105 

' 38 28 110 118 
' 82 27 112 121 

45 42 82 90 
44 39 84 9'-> 

i 44 40 90 97 
: o 87 lUO 117 

I >7 82 115 124 
! 34 27 , 120 131 
! 80 
: 

20 125 145 

• Til* di*ni*t*r of Ih* mMb«* Is u follows: Ifo. S, MS’*! (To.». «.0S»- , Vo. ». 0 Olt", Vo. U. D.mf, Vo. ts. 
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nil thr void* of llip anKrcKatP. Sand 1* *0 rhpap that 

ihcrp la no KnvinK f>y omitting It; and the uap of It makp« 
tho conrn-to more den*e. The strength of a conerete 

varies nearly »llh the amount and strength of the cement 

used, provided the mortar Is not more than enough to fill 

the voids. 
When mortar Is mixed with broken stone, the nim of 

mortar surrounding each fragment Increases the volume 

of the resulting concrete. The result of fifteen experi¬ 

ments to determine this Increase In volume, shows that 
If the mortar is equal to the voids, the volume of the 

rammed concrete la 1%% more than the volume of the 

rammed broken stone alone. 

Water lle<|Ulri-d.—There Is a considerable diversity of 
opinion among engineers as to the amount of water to be 

used In making concrete. According to one extreme, the 

amount of water should bo such that the concrete will 

quake when tamped; or In other words. It should have 

the conslsteticy of liver or Jelly. According to the other 
extreme, the concrete should be mixed so dry that when 

thoroughly tamped moisture just Hushes to the surface. 

The advocates of wet mixture claim that It makes the 

stronger and mure dense concrete; while the advocates of 

dry mixture claim the opposite. The difference In practice 

la not as great as In theory; the apparent difference Is 

chiefly due to differences in condition. 

It la unquestionably true that dry mixtures of neat ce¬ 

ment, and alao of cement and sand, are stronger than wet 

mixtures, provided the amount of water la suflielent for 
the cryatalllzation of the cement. It Is alao certainly true 

then In even dry mortar or concrete, the water is con¬ 

siderably In < xcess of that neccHsary fur the crystalliza¬ 

tion of the cement, this excess .ncreasing with the amount 
of sand and aggregate. Uf course the excess water Is an 

element uf weakness. liut the amount of water to be 

used In making concrete is usually a question uf expe- 

■ilency and cost, and nut a question uf the greatest attain¬ 

able strength regardless uf expense. 

1 Itry mixtures set mure quickly and gain strength 

more rapidly than wet ones, and therefore If qu.ck set 

and eaily strength are desired, dry concrete should be 

preferred. 2. Wet eoncrete euutalns a great number of 

invisible pores, while dry conerete is liable to contain a 

euiisiderable number of visible voids; and fur th.s reason 

there Is liability that wet concrete will be pronounced the 

mure dense, even though both have the same density. 3. 

Wet eon>i<-te Is more easily mixed; and therefore if the 
com rete Is m.Xed by bund and the supervision is lusuffl- 

cleiit or the labor is careless, or If the machine by which 

It Is ml.xid Is inclllcicnl, wet mixtures are to be preferred. 

■4. Wet mixturis can be compacted into place w.tb less 

effort than diy; but, on the other hand, the excess of 

water makes the muss more porous than though the con- 

ei'eie had been mixed dry and thoroughly compacted by 

■ aiiiming. Dry euiierete must be compacted by ramming, 

or it will be Weak and porous, tlierefore, if the coucrele 

> aiiuut be rammed into place, it should be mixed wet and 

then tile Weight uf the stones will bury themselves in the 

mortar, and tlie mortar will flow into the voids, a. A 

rich coiicri'te cun be compacted much easier than a lean 

one, owing to the lubricating efTiH;t uf the mortar; and 

lienee rich cuucretea can be mixed dryer than lean ones. 

The quaking of concrete frequently is due more to an ex¬ 

cess of moitar than to an excess of water, ti. Lean con¬ 

cretes sliuuld be mixed dry, since if wet the cement w.ll 

llnd its way to the bottom of the layer and destroy the 

uniformity of the mixture. 7. Machine-made concrete 

may be mixed dryer than liand-mude, owing to the more 

thorough liicurporation of the ingredients. 8. Uravel con¬ 

crete call be more easily compacted than broken stone, 

and hence may be mixed dryer. Cement and sand alone 

is more easily compacted than when mixed with coarser 

material, purtieulurly broken stone; and therefore mortar 

to be deposited in mass should be mixed dryer than con¬ 

crete. II. In mixing dry by hand there is a tendency 

for the Cement to ball up. or form nodules of neat cement, 

while In m.xing wet this does not occur. 10. If wet con¬ 

crete is deposited in a wood form, there Is liability of 

tlie water exuding between the planking and carrying 

away part of the cement and thus weakening the face— 

which should be the strongest part of the mass. The 

conclus:on Is that Bonietimcs wet concrete must be used 

regardless uf any question of strength and cost; while with 

thorough mixing and viguroue ramming, dry concrete is 

strongest hut also most expensive to mix and lay. 

The following experiments are the only ones of any 

Importance made to determine the relative strength of wet 

and dry concretes. The mean erushing strength of four 

hundred and ninety-six 1-ft. cubes* made with mortar as 

"diy as damp earth" was ll'c stronger than cubes made 

with mortar of the "ordinary consistency used by the 

average mason," and 13% stronger than cubes that 

• quaked like liver under moderate ramming." The cubes 

are made of five brands of Portlaiid oernent, with broken 

stone and five proportions of sand varying from 1 to 1 to 1 to 

.■>; half the cubes had a little more mortar than enough to 

fill the voids, while the other half had only about 8t)% 

as much mortar as void*. One-quarter of the cubes were 

stored In water, one-quarter in a cellar, one-quarter un¬ 

der a wet cloth, and one-quarter In the open air; and all 

•Oro. \V. Rafter, In report of the New York State Rngl- 
iiciT for IStlT, pp. 375-400, particularly Table 4. p, 308. 

were broken when approximately two years old. The 

difference In the amount of mortar made no appreciable 

difference in the strength. The mean of 12 cubes of dry 

concrete was '>1% stronger than correaponding cubea of 

quaking concrete.! 

The amount of water required to produce any particular 

Idastictty varies so greatly with the proportions of the 

Ingredients, the kind and fineness of the cement, the 

dampness of the sand, the kind of aggregate, etc., that It 

is scarcely possible to give any valuable general data. 

The water variea from 10 to 40 lbs. per cu. ft. of concrete. 

The only general rule that can be given la that for dry 

concrete the aggregate should be wet but have no tree 

water in the heap; and that the mortar should be damp 

enough to show water only when It Is thoroughly rammed, 

or so that water will flush to the surface when it Is 

tightly squeezed for a considerable time In the band. 

In the experiments referred to the average quantity of 

water for the different grades of dry mortar was 19.8 lbs. 

per cu. ft., and for the plastic 21.4, and for the wet 22.5, 

the sand being reasonably dry. 

T.4liLK III —Showing Crushing Strength of Portland Cem¬ 
ent Concrete, with Voids of Broken Stone Practically 
Killed with Mortar; Age when Tested, (iUU days. 

CoiuposUlon of 
f-Ulortar.-> No. of 

,—Crushing strength—, 
Lbs. Tons 

ColIKMll. Sand. cubea tested. per aq. In. per sq. ft. 
1 1 3 4,4<i7 3.-22 
1 2 U 3,731 2.68 
1 3 (1 2,553 1.84 
1 4 U 2,015 1.45 
1 5 2 1,796 1.‘29 
1 U 1 1,365 0.98 

Compressive Strength.—The cubea summarized In Table 

III. were stored under water. Companion blocks stored In 

cool cellar gave 82% as much strength; those fully ex¬ 

posed to the weather, 81%; and those covered with burlap 

and wetted several times a day for about three mouths 

and afterwards exposed to the weather, 8U'^. The cubes 

were mixed as "dry as damp earth." Companion blocks 

of which the mortar was mixed to the "ordinary consist¬ 

ency used by the average mason," gave 9U% as much 

strength; and those mixed to "quake like liver under 

moderate ramming,” 88%. 

Table IV. shows the results of a series of experiments 

made by A. W. Dow, Inspector of Asphalt and Cement, 
Washington, D. C. 

TABLE IV.—Showing Crushing Strength of Concrete in 
Pounds per Square Inch, with 1 to 2 Mortar and Other 
Conditions as Shown. 

Voids in 
Aggregate In ,—aggregate.—, 

sizes from 2Mi-ln. P. ct. of Age of cubes when 
r—-to 1- lO-ln.—, P. cL voids ^_ —broken-, 
llrukeu of vol- fil’d with 10 ^-Mos.—^ 1 
stone. Gravel. ume. mortar, days. 

Natural cement. 
3. 6. year. 

6 45.3 83.9 228 375 795 915 
(!* 45.7 83.9 696 ... 8-29 
6t 39.5 96.2 . 8IX> 

’ll 29.3 129.1 '87 361 344 76;i 
'3 3 35 5 107.0 108 593 632 841 

4 37.8 100.6 
Portland cement. 

. 915 

<1 4.5.3 83.9 908 2.260 2,510 3,060 
6* 45.7 83.9 1,630 1,530 1,850 
6t 3i) 5 iHt.2 .2,700 

’ll 29.3 1-J9.1 ♦H»4 2,680 1,840 2,8‘20 
3 Xi 5 107.0 9.50 ... 2,070 2,7.V) 

4 2 

*Coar8e. 

37.8 100.6 .2,840 

tThree-fourtbi ordinary stone, one-fourth granolithic. 

TABLK V.—Showing Relative Strength of Rich and Lean 
Concretes. 

r-Crushlng strength,-* 
Propor- r-1 week.-*,^ weeks-, 

tioo. Lbs. Lbs. 
broken per Rela¬ per Rela¬ 
stone. sq.in. tive. sq.in. tive. 

3 412 0.77 490 0.60 
1 to 1% mortar- 4 446 0.83 »r79 0.92 

4% R36 1.00 741 1.00 
Portland 4 316 0.61 441 0.60 

sand- 1 to 2 mortar.. ■ 5 275 0.53 477 0.64 
cement 621 1.00 639 1.00 

5 144 0.69 274 0.85 
1 to 3 mortar.. - 6 110 0.52 182 057 

210 1 (¥> .T22 1.00 
2 494 0.60 665 0.81 
3 611 0.76 6.V. 0.80 

1 to 2 mortar.. - 4 810 1.00 613 0.88 
English 5 681 0.71 680 0.97 

Portland 6 600 0.61 698 1.00 
cement ' .T 333 2a5 O.M 

. 1 to 3 mortar.. 4 366 0 96 
R 386 1.00 
6 357 0.92 

German ' 4 626 0.86 
Portland -1 to 2 mortar.. 703 097 

cement 0 7-28 1.00 

Transverse Strength.—Table VI. Is a summary of 191 

tests on concrete bars 30 ins. long and 4 ins. square.* The 

cement stood 497 lbs. per sq. In. neat at 7 days, and 209 

lbs. with 3 parts sand at 4 weeks. In most of the bars 

the mortar waa made of pulverized sandstone, although in 

some rases river and pit sands were used. The aggregate 

was generally broken sandstone, but gravel and broken 

whinstone were also used. "In each case the voids 

in the 'sand' were filled with cement, and those in the ag¬ 

gregate with mortar.” 

The results are tabulated in the order of the ratio of the 

cement to the total sand and aggregate. Notice that the 

tFeret, Engineering News, vol. xxvil., p. 311. 
•A. F. Bruce, In Proc. of Inst, of C. E. (I.a>ndon), Vol. 

CXIIL, pp. 217-28. 

results In the last line are proportionally higher 

those in the remainder of the table. This ditferen 

probably due to the fact that the specimens for the 

four lines were made with natural sand and stone, 
in those for the last line only crushed sand.«tnne was 

for both the sand and the aggregate. 

TABLE VI.—Showing Modulus of Rupture of Por' 
Concrete Bars, In Lbs. per Sq. In. 

I-Composition-, 
Cem- Aggre- ,- —Age In we eks w hen tested 
ent. Sand. gate. 1 4 8 12 

1 2 3 9.V 145 215 .'kil .'{0:’, 
1 2% 6 37 144 ItM 194 268 2;k; 
1 3 6 88 129 176 191 214 
1 2% 6 81 LtO 1.56 l9;i 19<( 
1 3 7 37 113 1.54 187 216 -.M.-! 

Economic Concrete.—The strength of both broken 

and gravel concretes are given In Table IV., for b 

natural and Portland cements at different ages. .\ sci. 

of these results shows that the relative strength of naiu- 

and Portland concrete is different at different ages. I' 

example,taking averages for 10 days, the Portland Conor' 

was tt times as strong as the natural concrete; while ui 

year the Portland concrete was only 3 times as strong . 

the natural concrete. At 45 days and also at t> months, th 

Portland concrete was 4 times stronger than the iiaturu. 

eoncrete; and at 3 months 5 times as strong. Takii 

averages for like dates and compositions, the Portlui. i 

cement concrete was 3.7 times as strong as natural cenu n 

concrete. Since the proportions are the same in both, th- 

relative cost of the two concretes will vary as the relatl,- 

cost of a barrel of each kind of cement. Hence if ti. 

cost of a barrel of Portland cement is more than 3.7 tinn 

that of a barrel of natural, the latter Is on the average th-- 

more economical; but if Portland cement costs less than 

3.7 times as much as the natural cement, then the furuor 

Is on the average the more economical. Uf course the- 

relatlons would be different at different dates. 

A TYPE OF HEAVY ELECTRIC SIDEWALK ELEVATOR 

In the description of the elevator equipment of 
the Ivins Syndicate Building of New York city, 
given In our Issue of April 27, mention was mad 
of two sidewalk hoists. With this Issue we are 
able, through the courtesy of the Sprague Klectric 
Co., to continue the description of this interesting 
plant by giving the details of these hoists. 

Both of these elevators have a G% x 4-ft. plat¬ 
form, and the same general construction, which 
can be seen In the accompanying illustrations. 
One, however, has a carrying capacity of .S,(hio 

lbs., and a lift of 2UV^ ft., and is Intended for low 
ering safes to the sub-basement, across wliidi 
they can be rolled to the main freight elevator 
without interfering with persons entering or leav¬ 
ing the building. The other has a capacity of 
4,000 lbs., and lifts from the mezzanine basement 
to the street level, a distance about half that of 
the heavier hoist. 

The points of Interest in this equipment, asid- 
from the general construction and the use of tlie 
automatic controlling device for the motors, is 
the suspension of the platforms from four corner 
chains and the use of four special corner rack 
guide rails, and also the use of dogs or safety 
catches, which are thrown should any one of the 
lifting chains break. 

The general construction of both hoists is shown 
quite clearly in Fig. 1. The details of the safety- 
catches and the method of their operation are best 
understood by referring to Fig. 2. In this it will 
be seen that each of the four lifting chains is an¬ 
chored to the long end of a right angle bell crank 
(A), the short arm of which is connected by the 
links (B) to the levers (L), which are mounted 
upon what may be termed the “catch-shaft.” 
Adjacent to this shaft is another, the "trip shaft,” 
upon which is a loose grooved pulley (P), a trigger 
lever (T), and two double-ended levers (S). The 
latter have thrust rods arranged to swing out the 
pendulum corner dogs until they engage the rack 
guide rails and bring the platform to rest. 

From one side of the top of the shaft to the 
center of the bottom extends a rope, which passes 
under a loose pulley at the side of the platform 
and makes a quarter turn around the pulley (P). 
On one side of this pulley are two pawls, held 
against the shaft by links connected with a coll 
spring, seen at (K) In Fig. 2. As the elevator 
moves down the pulley (P) revolves, and there is 
In consequence a tendency for the pawls to fly out. 
The distance to which they spread depends upon 
the speed of descent, and the tension of the spring 
is so adjusted that when a certain predetermined 
safe speed is exceeded the pawls spread sufflciently 
to strike the trip (R). This rele^ves the trigger 
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bottom of tlie suit ilt‘i>osit has not lieon fouiul; 
though, at the Jefferson {ilace, u lH>re of 'J.ltHI ft 
was inuUe, and eneonntered only solid, I'lire salt, 
oontalnliiK from to , sodinni ehlorlde. I'n- 
like other salt dt jiusits In the l’nit>‘d States, the 
salt is continuous, without InterealatiiiK strata of 
foreign material. 

In the iiresent niethoil of workint;. the "ehain 
her-and-plllar" system Is followed, with the .'^alt 
excavated l)y underctittiiiK. The shaft is sunk li.'nt 
ft. or more below the apex of the deposit; then 
stations are i>pened and :iu underetit is laun- 
meneed, 7 ft. hlKh and To-ft. f.ic e. \\ hen this has 
advanced 2tK( ft., the roof Is attacked ainl bl.asted 
down for about ‘Jtl ft.; this tlnally leavi-s a ehani 
her T.'i ft. w i>le by JtKi ft. Ions and 'Jit ft. hiKh, and 
in this the roof Is apaln broken down to a tlnal 
height of 70 ft. hi the center and ft at the pil¬ 
lars on each side. This thial exe.avation Is made 
by the aid of tripods, tnaile of short ladders, upon 
which Is erected a temponiry scaffold for the met' 
and machines. A battery r>f holes, lit ft. dei-p, 
Ls drilled near the brow of the «‘haniber anil alon*: 
the whole f.'ice, and charged with low exidoslves; 
the liidders and scaffolds .are then removed .and 
the salt Is blasted down. On the pile of this ma¬ 
terial new scaffoldinK is erected and the drllltiik; 
and blastiiiK repeated until the top of the final 
chamber Is reached. Mach chamber, of the sl/.e 
ih’scrlbed, yields about ."iit.tKKl tons of s.alt; and 
the pillars left between chambers ar- (In ft thick 
AVhen one level Is worked out on this pl.an, tie* 
shaft Is sunk deejier and atiother level is ojieneit 

These Kr**at v.aulted chatnbers, especially wtien 
Illuminated by calcium or electric liKhts. tiresent 
a very Impressive aiipear.ama*. Two <-onn>nnles 
are now erectlns: plants for mlnltm- salt. The Otiif 
Co. will operate on Itelle Isle, and the .\very Sab 
Mlnltifj Co., at Petite .Anse. The first-named de- 
l>oslt, helnp adjacent to deeji-w.ater transporta¬ 
tion, has the best peoKraiihleal position. 

within 2d ft. of the surface, while digRlng a well; 
and this deposit was utilized by the Confederate 
g'overnment until the I’nlon forces destroyed the 
works. They were again worked in lb7l). but the 
company failed, owing to a too costly system of 
transportation which Involved three handlings of 
the product. It was succeeded by the New Iberia 
Salt Co., of New York, which built a 10-mlle 
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\ lOO-FT. STAPK, r> ft In lU-imeter arel welsihlng r>o 
tons, was recently tnnved by the Phoenix Iron To to a 

point ir> ft. from Its original setting. Mr, M. II. Qulinhy. 

Superintendent of the engineer ng department of the com 
pany, was In cli.arge. 

Plan. i I Transverse Section A-B. 

PLAN AND ELEVATIONS OF THE ELECTRIC SIDEWALK HOISTS, IVINS' 
SYNDICATE BUILDING, NEW YORK CITY. 

Sprague Electric Co., New York City, Builders. 

THK MARCONI tVIUKLKS.'t TKLKORAPM |s to be use 1 

In reporting the International yacht races for the New 

York "Herald" and Philadelphia "Publle I.edger," and 

tlieae journals say that Prof. Marconi comes to the I'nlted 

Slates for this purpose. He arrived at New York on the 

"Aiiranl.a” on Sei>t. "Jl, aeeompanleil by Mr. \Vm. flood- 

body, one of the laindon dlreetors of the Wireless Tele- 

drums, which are threaded so that the chains do 
not "climb.” The drums are mounted upon a 3-in. 
steel shaft, which has on one end a large spur 
gear meshing into another and smaller gear placed 
above and forming part of the elevator machine 
proper. This smaller gear, which gives a speed 
reduction of 1 11-17 to 1, is mounted on the shaft 
of the worm wheel of a "Type Q" Sprague elevator 
machine in place of the usual cable drum. This 
arrangement gives a powerful lift, and the slow 
speed which is desirable for this class of elevator. 
The motor is operated by an automatic controller 
similar in principle to those described in Kngi- 
neeriiig News of April 27. These controllers are 
mounted against the wall upon substantial brack¬ 
ets. The motor and controller are covered to keep 
out dust and dirt, which is an especially necessary 
precaution, owing to the use of both elevators at 
times as ash and refuse hoists. 

branch to the then Louisiana & Texas Itailway, 
and thus obtained satisfactory transportation. In 
1M)0 salt was discovered on the plantation owned 
for many years by Mr. Joseph Jefferson, the vet¬ 
eran actor, and used by him as a winter residence. 

ROCK-SALT IN LOUISIANA. 

At the California meeting of the American In¬ 
stitute of Mining Engineers, Mr. A. F. Lucas, of 
Lafayette, La., presented an interesting paper 
upon the above subject, of which an abstract is 
here given. 

At the present time four deposits of rock-salt 
have been found in Louisiana, occupying so-called 
islands, or elevations of from 80 to 250 ft. above 
tide, and lying In a N. W. and S. E. line near the 
shores of Vermillion, Cote Blanche and Atchafa- 
laya bays. These deposits are known by the 
names of Jefferson, Petite Anse, Grand Cote, Cote 
Blanche and Belle Isle. These "Islands” are sur 
rounded by low marshes; though the last-named 
is really an Island In Achafalaya Bay. Geologic¬ 
ally, this series of islands Is undoubtedly of Qua¬ 
ternary age, while the salt deposits are of th» 
Tertiary Period, and are supposed to rest on the 
cretaceous. With the exception of abi-ut 2 ft. of 
rich loam, all the islands art covered wl*h drift 
sand. 

Salt was first dlscov red In 1802. at Petite Anse, 

I^Dorn 

Side Elevation. 

FIG. 2.-DETAiLS OF PLATFORMS AND SAFETY CATCHES OF THE SIDEWALK HOISTS. 

The salt Ij found at the depth of 290 ft., but Is 
not yet worked. 

The exploration for rock-salt was made by Mr. 
Lucas with the "jetting" system, starting with a 
0-ln. pipe and telescoping down to 3-ln. or 2-ln., 
and then using a diamond drill when the salt Is 
reached. Notwithstanding repeated attempts, the 

-- ■ -:“1 i 
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THE RAILWAYS OP AFRICA. 

Thp r<T*-nt public excitement In Europe over the 
projec t for a railway to extend the whole length 

• «f the- African continent, from the Mediterranean 
to t'ajee Colony, has arouaed aoine Interest In the 
dc-veloptnent of railway'H In the "Dark Continent,” 
and we, therefore, place bc-fore our readers a map 
showing the principal lines completed, under con¬ 
struction ancl projected, with some particulars of 

these lines. The steady growth of railways In 
Africa and the po.sslhilltles of the further devel¬ 
opment of the export trade of the T'nlted States In 
connection therewith, also makes the matter of 
more- than popular Interest. For much of the In¬ 
formation plotted on the ma|> and contained In 
the article, wc are Indebted to the "Revue Oen- 

erale de.s I’heinins de Fer.” 
\V<- have referred to the African-Continental 

Itallway as an "alleged” project, because there 
seems gooil reason to believe that even the ag¬ 
gressive Sit (Ve il Rhodes does not contemplate the 
Immediate construction of an all-rall line, but 
merely the construction of railway links between 
the navigable rivers and lakes and the lines al¬ 
ready completed. The present object Is to de¬ 
velop the country, rather than to accommodate 
any existing through traffic, and for this purpose 
a combination line of communication, comprl.slng 
railways and Internal navigation, will afford all 
the neces.sary facilities. It Is to be noted that 
there is no uniformity of gage in Africa,the south- 
.■rn lines being of ft. t> ln.s. gage, while those 
of Kgypt are of 4 ft. Ins. and IJ ft. (► Ins. gage, 
and others are of ID Ins., .10 Ins., and meter gage. 
The popular phrase “Cape to Cairo” is also incor- 
r<‘ct, since Cairo Is not a port, but Is llld miles 
from the Mediterranean imrt of Alexandria, with 
which it Is connected by rail. On the map which 
accompanies this article we have marked the ap¬ 
proximate route of the railway line, which will 
eventually extend southward along the valley of 

the Nile to the northern end of Lake Tanganyika. 
From the southern end the lake there will be 
either a direct railway to Fort Salisbury and 
Huluwayo, or a line across to I^tike Nyassa, with 
another line from Lake Nyassa to Fort Salisbury. 
The total distance by this latter route would be 
about miles. Of the 4,90<» miles of railway, 
about are already built, and 1,24<» miles un¬ 
dertaken. The route will be approximately as 

follows: 
.Miles. 

Itallway, Cape Town to Lake Nyassa . l.tlUO 
Navigation on Lake Nyaaaa . dlo 
Railway, Lake Nyaaaa to Lake Tanganyika. ISO 
Navigation on laike Tanganyika . -too 
Railway, Lake Tanganyika to Albert .Nyanza. 310 
Navigation on Albert Nyanza . IHO 
Railway, Albert Nyanza to Khartoum . 1,120 
Railway, Khartoum to Alexandria. 1,600 

Total . h.hhO 

Ry the alternative route, omitting Lake Nyassa. 
the tlistance would be about r»,800 miles. The Si¬ 
berian Railway will be ."r.HTO miles In length, from 
St. I'etersburg to Port Arthur, while the Canadian 
I’jicillc Ry. Is 2,SkM: miles long from .Montreal to 
Vancouver, or il.IlST miles from St. John to Van¬ 

couver. 

We may now proceed to consider .some of the 

less gigantic schemes for African railway develop¬ 
ment. which, while they attract less popular atten¬ 
tion, are really of much more importance than the 
spectacular “Cape to Cairo" project. 

In the French protectorates of Algeria and Tu¬ 
nis. there are about -,17y miles of railway, of 
w hich 1,8;U) are In Algeria and ;{4(i in Tunis, while 
about otm miles are now under construction in the 
latter state. In Algeria, light railways or tram¬ 
ways. aggregating about lOo miles, are proposed 
in the neighborhood of Algiers, and three pioneer 
lines Into the Sahara d. sert arc also proposed. 
»»ne of these will extend from .Algiers to Berroua- 
ghla; the second now reaches from Constantine to 
Hiskra, but will be extended to Ouargla. The third 
is for an extension of the line from Oran to Ain 
Sefra as far as Djenlenbou-Resz. There are also 
l>roject8 on foot for a railway across the Sahara 
to connect the French possessions of Algeria with 
those of Senegal and Guinea, and the interior of 

Africa. The line to the Niger (in the province of 
Timbuctoo) would be 1,G78 miles long from Ain 
Sefra. or l,7;k5 from Blldah; the route from Biskra 

by Ouargla and Amguld to l>ake Tchad would be 
•J.llR miles in length. Still another project is for a 
direct line from Gabes to Lake Tchad. l,8(>il miles 
The French colony of Senegal has a railway from 
St. Louis to Dakar, 1C4 miles, but thi.s is not a 
tinancial success, on account of its high charges, 
••ommerce following the Senegal River, in spite of 
the bar at Its mouth, instead of going to the new 
port of Dakar. The other railway, from Kayes to 
Mafoulabe, is part of a scheme to open up the ter¬ 
ritory between the Senegal and Niger rivers. It 
took 8 years and 1,000 to build the VSi miles 
from Kayes to Dioubela, and three gages were 
used, but military expeditions In 18!S7 and 1.S92 
Improved the location and eliminated one gage. 

The whole line now comprises 82 miles from Kayes 
to Kale (meter gage), and 18 miles of Decauvllle 
portable railway from Kale to Dioubela. A line 
from St. I>»uis to Kayes. .VIO miles, to connect the 
railways of the interior and the coast, has been 
projected, but it is stated that the cost would be 
prohibitive. Arrangements have been made with 
the French colony of Soudan for the extension of the 
line to the Niger. It will cross the Senegal River 
again and then bifurcate, one line going to Tou- 
limandio, and the other to Bamako, which are the 
river ports of the lower and upper Niger. The 
distance from Kayes to Toulimandlo will be 
miles, of which 2G0 miles remain to be built. Fur¬ 
ther extensions into the rich and well-populated 
reglDn of the eastern Soudan are considered prob¬ 
able, as the navigation of the Niger is difficult 
and dangerous, and does not afford sufficient facil¬ 
ities for transport. 

In French Guinea, a line has been proposed from 
Konakry, the port and capltol, to Bafara and 
Kouroussa, on the upper Niger. It will be about 
.‘110 miles In length, attain an altitude of 2.95R ft.. 
an<l cost about J.t.GrG.CMK) 

In Sierra Leone, the English have built a line of 
:M1 ins. gage from Freetown to Songotown, about 
.‘10 miles, and this is being extended to Rotofunk 
and the frontier of the French Soudan. It was 
commenced in 1895. 

On the Ivory Coast, the French have projected 
three lines; (1) from Grand I^ahou up the Ban- 
dama valley to the Bogoue territory of the Niger; 
(2) from Grand Lahuu to Grand Bassam and 
Kong; (3) from Grand Labou to Bonduku, to get 
a share of the English traffic from the interior of 
the Gold Coast region. In this latter colony two 
railways are being built; (1) extending from the 
coast at Tarkwa, to develop gold mines; (‘2) from 
Akra to Coomassle, this being mainly a military 
line to aid in the subjugation of the Ashantees. A 
French Arm will also build a line of 24 ins. gage 
from Kotonou to Abomey, in the Dahomey region, 
and this will eventually be extended to Carnot- 
vllle and the Niger. In the colony of Lagos, a 
railway has been built from the port of Lagos to 
Abeokuta, whence it is being extended to Ibacian. 
and It is intended to eventually connect with the 
railways of the French Soudan. 

The Congo Ry. ha.s for it.s object the opening 
up of the commerce of the Congo River by giving 
safe and quick transportation past that part of 
the river which is impracticable for navigation, 
and around which all traffic had to be carried by a 
portage at enormous expense. This part of the 
river is between Matadi and Stanley Pool. Above 
the railway the river and its numerous 
tributaries afford navigation for about 
miles. The route was explored by a Belgian com¬ 
pany In 1887, and work was commenced in 189 *. 
The construction was greatly delayed by the diffi¬ 
culty In obtaining laborers, the hot and unhealthy 
climate, contagious diseases, and the rocky nature 
of the country. The first section, from Matadi to 
Kenge, cost ^77,090 per mile. The completed line 
extends from Matadi to Dolo, on Stanley Pool, a 
distance of 250 miles, with a slx-mlle branch from 
Kinshassa to Leopoldville. Its elevations above 
sea level are as follows: Matadi, 80 ft.; Col de 
Zole, 1,574 ft.; Sona Gongo, 2,447 ft; Tampa. 
2,083 ft.; Dolo, 1,083 ft. 

The road has a gage of 2 ft. 6 ins., and is laid 
with 42-lb. steel rails on 104-lb. steel ties, 2.9 ft. 
c. to c. This track weighs 220 lbs. per yd. The 
equipment includes 100 locomotives of 5 to 30 
tons, 15 passenger cars and 208 freight cars. 
There are three passenger trains per week and 8 

freight trains per day. The Journey occupies 2 • 
hours, the passengers stopping at Tumba for t . 
night. An extension of 27 miles from Boma t.. 
Chiloango River is projected, but on a gag- ' 
2 ft. 

Other lines are projected to connect navlgatiun 
on various tributaries of the Congo: (1) betw n 
the Lubefa and the Lualaba fPonthlervllle-X 
anza); (2) between the I^omami and the Cong 
Kamolondo, above the Porte d’Enfer (or H 
Gate); (3) between the Uelle and the itlmbiri; ii 
between the Ubangi (flowing Into the Congo mi,; 
the Kemo (flowing into the Shari River and i,.,„ 
Tchad). Ail these are shown on the map. 

The Portugese have for 30 years p.rst proje. t.-d 
a transcontinental railway to connect their colm. 
of Angola, on the west, with that of Mozambiiiu 
on the east. The treaty of 1891. which gav* t 

England the possession of a vast territory s. p 
arating these tw’o Portugese colonies, has pract 
cally put a quietus to this ambitious scheme, b i 
the Belgians are now surveying a line acro.ss th 
Congo Free State to Lake Tanganyika. In IS*''- 
the Portugese Royal Trans-African Railway t' 
commenced the construction of the transcontiniMi 
tal line from St. Paul de Loando.and it is now com 
pleted as far as Ambaca, 220 miles, passing through 
a rich plantation country, coffee being largely cul 
tivated. Branches are being built, having an og 
gregate length of 40 miles. The line will b- ex 
tended 95 miles to Malange, and eventually t 
Kasange, on the Kwango River. The cost of th 
road was about $46,450 per mile, and the tm. k 
is laid with 40-lb. rails. The railway has ledii. • d 
the time of travel between St. Paul de Loan.lo and 
Ambaca from ten days to one day. The Portages 
have also projected lines on the east coast from 
Benguela to Bihe, and from Mossamedes to tli 
plateau of Huila. 

The Germans propose a line in their colony oi 
Southwest Africa from Angra-Pequenna to Hetli 
anle, opening up Namaqualand, and they ai 
building a line 310 miles long to open up Dam ira 
land. This latter line will run from the mouth o 
the Swakop River (in the British settlement oi 
Walflsch Bay) towards Otljumblngue and Wind 
hoek; it will eventually connect with an extenshm 
of the Cape Government Railw'ays. 

The greatest rallw'ay system of Africa is ilmi 
Cape Colony (2,495 miles) and its extensions int ' 
adjacent states, forming a complete system oi 
about 4,500 miles, all of 3 ft. 6 Ins. gage. The rail 
ways of Cape Colony comprise three main route- 
starting from Cape Town, the principal port foi 
passengers; from Port Elizabeth, the principal 
port for landing freight; and from East London 
The cost of these railways has averaged alioui 
$45,150 per mile. These are connected by a num 
ber of lateral lines, and a new series of lines is now 
being built from Mossel Bay to Oudtshoirn and 
Kliplaat, and from Somerset East to King Will 
lams Town. 

Extending from the Cape system is a line whirli 
crosses the Orange Free State and reaches Jo 
hannesburg and Pretoria, in the Transvaal loi 
South African Republic). From these latter point- 
there are two railways to the east coast: (1) liy 

the Lourenco Marques & Delagoa Bay Ry. line (to 
the Portugese province of Lourenco Marques), 
and (2) by the Natal State Railways to Durban. 

The most important line of South Africa, in con 
nection with the north and south transcontinental 
railway project, is that which extends from Cap- 
Town to Buluwayo, crossing Cape Colony, Bechu 
analand and Rhodesia. The British South African 
Co. built the line from the frontier of Cape Colony 
to Kimberley in 1889, and to Vryburg in 189o 
The Bechuanaland Co. completed the extension 
from Vryburg to Mafeking, 90 miles. In 1894, and 
to Buluwayo (587 miles from Mafeking) in Octo¬ 
ber, 1897. The distance from Cape Town to Bulu¬ 
wayo is nearly 1,400 miles, and the journey occu¬ 
pies 90 hours. Some particulars of the South Af¬ 
rican railways will be found In our issue of July 
15. 1897, 

The Mafeking and Buluwayo section, 587 miles, 
is laid with OO-tb. rails on steel ties, as the ants 
and other insects rapidly destroy all wood-work 

The maximum grade Is 1.25%. All material bad 
to be brought up from Cai>e Town, l^ut in spite of 
all difficulties tracklaying was poshed at the rate 
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f m to 2 miles per day. The locomotives weigh 
about 75 tons. The effect of railways upon the 
oinmerclal development of Africa may be realized 

A hen it is stated that the cost of wagon transpor- 
i itlon between Mafeking and Buluwayo was !F25<i 
per passenger, and IfuiKi per ton of freight, while 

■ he cost of railway transportation Is about per 
passenger, and |25 per ton of freight. This line 
has cost from $16,000 to $20,000 per mile. From 
Buluwayo it is now being extended to Fort Salls- 
l.ury and to two coal fields. lOi* and 250 miles 
north of Buluwayo. the farther point being only 
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tlon. and a Portugese company has a concession 
for a railway 20<i miles long, extending from the 
port of Qullimane to the River Ruo. a small trib¬ 
utary of the Shire River, on the British frontier. 
From that point, the African Lakes Co., an EJng- 
llsh corporation, will extend the line 120 miles 
from Ruo up the Shire River to Implmbl. This 
will traverse a rich coffee-growing district, and 
w ill connect the navigation of Lake Nyassa with 

the sea. 
In the German territory of East Africa there ar<- 

projects for a line from the coast to the great 
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the desert of Toni for about 100 miles, surmounts 
the coast range at a pass with .a summit eleva 
tlon of 8,500 ft. (between the pe.iks of Kenla and 
Kilimanjaro), and has a terminal at Port \’ic 
torla, on Berkeley Bay. The line Is of meter gage, 
and about 206 miles are now completed. It was 
commenced by the Imperial British R.ist .\frica 
Co., but has been taken over by the British gov 
ernment. It will cost about $i:?.(iOO to pei 
mile. 

Going northward, no railway or rallw.ay project 
is met with until we reach .\byssinia. In ISO-I 
the Negus (or Emperor) Menellk. granted a con¬ 
cession to the Italian Imperial Ethiopian By Co. 
for a line from Ilarar north to the French port of 
Djibouti (in French Somaliland) on the Gulf of 

< *bok, just below the Reil Sea. This line w ill be 2S 1 

miles long, of which .’{b miles are built, .\bout .‘C, 
miles north of Ilarar, a br.inch of 2.‘>0 miles will 
turn westward to Adis-Abeba. the new capital city. 
This will eventually be extended to Kobb.i oi 
Fashoda. and the White Nile. The line is on He- 
meter gage. Its traffic w ill l»e that of the caravan 
routes, on which the r.itt transportation is ten 
miles per day. 

Egypt has an extensive system of railways, es 
peclally in the Nile delta, the aggregate length 
being 1,-150 miles. The principal lines are from 
Cairo to Alexandria. BIO miles; Tantah to Dami 
fcita. 70 miles; Calhint to Suez. 1-14 miles. From 
Cairo a line of standard gage extends along tlo- 
valley of the Nile, and was completed as far a> 
Luxor in March, ISOS, From this point a llin- 
of ;{ ft. t; ins. gag«‘ continues to Assouan, tl mil-.- 
below the first cataract. From this jxdnt a Un¬ 
to Berenice, on the Red Sea, is jiroposeil, so tliai 
the overland mails from England could be deliv¬ 
ered to the steamers at B- renlce, Instead «if Suez 
The railway from Wadl-IIalf.i was built soutli foi 
.‘55 miles in 1.S74, and to Akasheh. lott miles, in 

1.S.S4, to enable the Dongola expedition to sui- 
mount the second cataract. The line has since 
been extended to Merowe. below- the fourth cat 
aract. The recent line built for Gen. Kit- liener’s 
Smidan expedition is one of 2.5(» miles, from W'ad.v 
Haifa, acro.ss the Nubian desert and striking tin 
Mver again at .\bu Ilamed. It has alrea-ly b- - 11 

exteniled to Berber, and is being contlnut-d to tin- 
famous desert towns of Khartoum an-l Orndur- 
man, crossing the Atbara River by the now fa 
mous American bridge. From Berber a line i.. 
Suakin, 2.V) miles distant, on the Red Sea, wa.-^ 
proposed, and a military railway was at one tiiin 
commenced but abandoned. This route seems now 
to have been abandoned in favor of a line extend 
ing from Berber to Kassala (ceded to Great Brit¬ 
ain by Italy), and thence to .Mass.-ina or S lakin 
The line will al.so be extende-l southward along 
the Blue Nile to .\bou-Har:iz and the fertile 
country of Gedaref. 

The French Island of Reunion has a railway 8<t 
miles in length, parallel with the c-.ast, from St 
Pierre to St. Benoit. It was opened in 1H82, but 
the company failed, and the line was taken over 
hy the state in l-SBT. In the Fr- nch Island of M.id 
agascar, a meter gage railway from the port of 
Tamatave to the capital city. Antananarivo, 2.'{ii 
miles has been surveyed. The Madag.as<-ar Colo 
nial Co. has undertaken to build the line from 
.Antananarivo to the port of Andevorante, and 

15b miles south of the Zambesi River. The rail¬ 
way will eventually be extended to this river 
(above Victoria Falls), and to Lake Tanganyika. 
The distance from Buluwayo to Khartoum is 
about 3,506 miles. 

From Fort Salisbury there Is a railway of 3 ft. 
•» Ins. gage to Beira, on the coast. This Is an 
English line, crossing the Portugese territory of 
Mozambique. It was completed from Fontesville 
west to Chimolo in 1894, but as the navigation on 
I lie I'ungwe River was not satisfactory, the road 
was extended to the seaport of Beira, while the 
western end was extended to Fort Salisbury by 
the British South Africa Co. The distance by rail 
from Fort Salisbury to Beira is 445 miles. Ar¬ 
rangements have already been made for extend¬ 
ing the line north from Port Salisbury to Lake 
Tanganyika. It had originally a gage of 2 ft., 
but this has been widened to 3 ft. 6 Ins. 

The Zambesi River Is not available for naviga- 

lakes of the Interior. Starting from either Dar-es 
Salam or Bagamoyo, the route will extend west 
to Tabora, whence the direct line will continue to 
Ujijl, on Lake Tanganyika, and a branch will run 
north to the Victoria Nyanza. This line is to 
have a gage of 2 ft. 6 Ins., and the cost Is esti¬ 
mated at $30,CKlO per mile, but the project appears 
to have been temporarily abandoned. A little fur¬ 
ther to the north, a line of 60 miles In length has 
been commenced by the German East Africa Ry. 
Co., and is to extend from the port of Tanga to 
Mohesa, Korogwe and Arasuska (near Mount 
Kilimanjaro). In 1-896 It was completed from 
Tanga to Mohesa, 25 miles, and very little work 
has since been done. It is of meter gage, and cost 
about $23,3:)0 per mile. 

In British East Africa, an important line of 65i* 
miles in length is being built across the Uganda 
district, from the coast to the Victoria Nyanza. 
Starting from the port of Mombasa, it traverses 

ev'entually to Tamatave. It will be of meter gag*-, 
and will surmount an elevation of 5,200 ft. A 
railway from Antananarivo west to Majiinga, on 
the Mozambique Channel, Is aUso projected, but 
the works would be much more ditllciill than f-.i 
the line to the east coast. The French Colonlza 
tlon Co., of Madagascar, proposes to build a high¬ 
way (with or without a railway) from Flanaraiit 
soa to Farahouy Bay, on the east coast. The Eng¬ 
lish island of Mauritius has two railways with 
nearly 105 miles In operation. They exterul frum 
Port Louis to Grand River and Mahetong, with 
branches to Savanna and Moka. 

The total mileage of railways in Africa at the 
end of 1898, was as follows: 

.Miles. 
Cape Colony . 
Egypt . 
Tranavaal. j/mk) 
Kbodeaia. 714 
Orange Free State . 7u<i 
Natal . .Vm 
Rest of Africa. 3,75o 

Total .lO.Wfl 
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I.ast week’s convention of the I.i€agrue of Amer¬ 
ican MunicIpilltleN kops far towards RlvlnR an 
afllrmative answer to the question we raised a 
year aito as to the nejJ of another national so¬ 
ciety of municipal ofllcers. To be sure, the league 
Is as yet only two years old, having been organ¬ 
ized at Columbus, O.. two years ago. It seemed at 
the time of the organization that It was a quite 
unnecessary rival of the American Society of 
.Municipal Improvements, which hail then been In 
the Held only two or three years. It still seems 
a pity that the work of the two organizations 
could not be combined, thus gaining In strength 
and reducing by one the large number of engi¬ 
neering and municipal societies, but the two bod¬ 
ies now seem to be quite dissimilar In alms and 
membership, the league being composed largely 
of mayors, city clerks and city councilmen, while 
the other body has comparatively few of these 
and many city engineers, commissioners of public 
works and street and sewer superintendents. The 
papers before the latter body are also more tech¬ 
nical In character than those presented to the 
league, and make little reference to municipal 
ownership, which Is a central feature of the pro¬ 
grams of the league. Whatever the final outcome 
of the liNigue may be, it is certain that the con¬ 
vention, reported elsewhere In this Issue, was a 
great success In the matter of attendance, Interest 
in the sessions and general Interchange of views. 

Ry far the strongest feature of the (convention 
was the discussion of municipal ownership, which 
was, perhaps, the most notable one ever held In 
this country, both in point of the character of tht 
participants and the ideas brought out It was 
gratifying to note that both sides showed a strong 
desire for fairness and truth, and for the elimina¬ 
tion of such questions as can be mutually agreed 
upon. In order to concentrate the discussion on a 
few of the most essential points of difference. We 
shall refer to this matter at a later date. 

Two unfortunate features of the meeting were 

an overcrowded program and frequent deviations 
from the order of business, compelling some who 
desired to take part in the discussion of special 
topics to remain a day longer than they Intended, 
while even then a few went away without an op¬ 
portunity to express their views. These are faults 
which most of the older associations are not yet 
free from, although many of them have shown 
much Improvement in those regards of late 

Newspaper reports state that the organization 
Is just completed of the Trlpler Liquid Air Co., 
with a capitalization of .?!0,000.0*k), and Mr. Chas. 
K. Trlpler as President. We also learn that liti¬ 
gation has begun in the Patent Office over the re¬ 
spective claims of Mr. Trlpler and of Messrs. Os- 
tergren and Rurger, of the General Liquid Air 
& Refrigeration Co. Those who have experimented 
on the physical propiertles of liquid air have found 
that anyone handling It carelessly Is likely to be 
severely burned. Those who experiment with It in 
a financial way are likely to make the same dis- 

HOW CAN WE MAKE PROSPERITY STAY? 

There can hardly be a greater contrast between 
the Industrial condition of the ITnlted States at 
the present time and that which existed five years 
ago. Then every city had pressing upon It the 
problem of the unemployed. Now, for the first 
time In many years. Is witnessed a greater de¬ 
mand for skilled labor, in many Industries, than 
can be supplied. Then the seller of goods sought 
out the buyer, used all the arts at his command to 
obtain an order, and was frequently compelled to 
make concessions in price and terms to close the 
trade. Now, In many lines. Is witnessed the rare 
spectacle of the buyer going to the seller and ask- 
In ' as a favor to have his order executed at some 

date In the not too remote future. 
So we might continue to draw the contrast In 

many other ways; but It Is too plainly evident 
to every observer to make this necessary. Many 
of our readers, as we know, have themselves felt 
the difference in conditions as a direct Infiuence 
upon their personal welfare; and they and all of 
us are directly Interested In the question, how 
long Is the present era of prosperity likely to 

last? 
That an end to It will sooner or later come Is 

certain. This nation, like every other civilized 
nation, has had Its periods of prosperity before, 
and they have always been succeeded by periods 
of financial depression. The present, we may be 
very sure, will be no exception to the universal 

rule. 

What can be done to prolong the stay of “good 
times” with us? These seasons of prosperity and 
of adversity are not caused by any superhuman 
power. The sunshine and the rain were given as 
bountifully In ISIM as In 1899. Calamities of 
storm or of Hood, failure of crops or of pesti¬ 
lence. cause hardship in limited localities; but our 
seasons of financial distress can be traced to no 
such visitations. Inasmuch, then, as the plunge 
into hard times and the emergence Into days of 
prosperity are alike due to human agencies. It 
certainly rests with man. If he be wise enough, to 
set In motion agencies which shall at least prolong 
the days of prosperity. 

We shall not attempt at this time to enumerate 
the many causes which operate to bring about 
or to check business prosperity. Some of them 
are so important that all men recognize them; 
others are the subject of political controversy. 
Our purpose is to point out some of the common 
and ordinary influences, which can. If properly 
controlled, operate to prolong the period of pros¬ 
perity and to lessen the shock of financial disaster 
when It comes. 

In the first place. It is well to reflect that one 
undoubted cause of the present boom was the ex¬ 
penditure by the Government of some $250,000,000, 
more or less, in the Spanish War. The purchases 
by the Government of ships, clothing, food and 
supplies of all sorts in 1898. coming at a time 
when manufacturers were .already experiencing a 
revival In trade, gave an enormous stimulus to 
business of every sort. Compared with the total 
volume of the country’s production. It was indeed 

a small Item; but it was enough, neverthel- <, 
turn the scale of market prices In the sellf f.j, 
vor. The law of supply and demand is a n i 
law of trade; but Its actual operation, umle; 
ern business conditions, is that a very sma • ,i.. 
gin of supply over demand or of deman 1 . .. r 
supply is what fixes the price of the entire ji • 
in a given Industry. The Government d .1 

was not only by reason of Its volume, but li-. 
son of its character a most important inll 
upon the market. The Government di(l not 
hairs concerning prices and terms like tli 
dinar buyer; It did not make its orders c 
tional; it did not wait the .sellers’ convenie : t,, 
fill them. Its needs were imperative and •' 'i 
brook no delay. In the shipping trade, for ' x 
pie. It absorbed a good share of the shippin,- ti 
the Atlantic coast, and sent the shipowners i. u-- 
rylng to the builders with orders for new ve=.^ 1. 
These In turn placed their contracts for plates 
hulls and boilers, and gave the steel mills so ni'i'ti 
work that other customers found to their ur- 
prlse that they could no longer have their ord is 
filled immediately on their receipt. So It was, m 
lesser degree. In other lines. 

It is to be particularly noted, however, that tho 
Government orders would have had no such larc- 
Influence had not the conditions been ripe fur a 
return to prosperity. The hard times of IS'.t:; to 
1897 caused a general liquidation of debts. Piic-- 
were down to a ’’hard-pan basis.” Manufaettir' r.-; 
and traders had learned conservatism during 
these years, and had learned, moreover, how t ■ 
conduct their business with greater economy. Had 
not these conditions existed, no such results could 
have followed the Government’s expenditure a-; 
were actually experienced. 

It should not be overlooked, furthermore, that in 
so far as our present prosperity Is based on extra¬ 
ordinary expenditures by the Government, it has 
an unstable foundation. The nation Is like a man 
who borrows a sum of money. While It lasts ho 
may live silmptuously and call himself prosper¬ 
ous; but by and by a day of reckoning com- < 
when the debt must be paid. Creating national 
prosperity by Increasing public debts has lie n 
tried many and many a time by other nations, as 
well as our own. It always works; but financial 
disaster Inevitably follows. The fact that we hav- 
Increased the national debt by over $4i(9,(H)0.ti(Ni 
since 1891 is not a good omen for future nation.il 
prosperity. 

The tendency of the public In financial matter- 
is always “to go with the crowd.” The compari- 
sion of the business community to a flock of 
sheep Is an old one. Every man is strongly pron¬ 
to do what he sees his neighbor doing. This is 
why In times of great prosperity men incur olili- 
gatlons and enter upon speculations with apparent 
recklessness, who In times of financial disastu 
would turn a deaf ear even to meritorious propo¬ 
sitions for Investment. 

We are now In the midst of such a season of 
business expansion as has not been seen In a long 
time. Speculation of all sorts is rife. Companies 
are being floated with millions of dollars of paper 
capital, and with'little save great expectations to 
show for it. Some of these concerns have bought 
up some of the abandoned and obsolete factories 
which failed to survive the competition of ISIxl 
and 1897, and parade a list of such properties as 
evidence of their solid foundation. Manufacturing 
enterprises are expanding. Concerns which only 
a very short time ago were at their wits’ end to 
obtain orders enough to keep them from shutting 
down, are making large Investments to Increast 
their capacity. All these things tend to swell the 
volume of apparent demand, and to force prices 
higher and higer until finally the bubble will 
burst. Banks and financiers refuse further loans; 
purchasers cancel orders; mills can find no market 
for their goods, and are shut down; operatives 
are thrown out of employment and their pur¬ 
chases decrease. Thus does our fair castle of 
prosperity fall in ruins. 

What can be done to postpone this evil day, an-l 
to diminish its shock and its intensity when it 
does come? The almost self-evident answer Is 
that anything at the present time which tends to 
check the swelling tide of demand, the forcing up¬ 
ward of prices, and the increasing tendency to¬ 
ward debt-incurring and specula,tion on a gigantic 
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FIG. 5.—VIEW OF GABLE TRUSSES MOVED OUT AND READY TO BE USED AS FALSEWORKS FOR 

THE ERECTION OF A NEW INTERMEDIATE TRUSS. 

! 

NEW PASSENGER TERMINALS OF 

PENNSYLVANIA R. R.j AT 

JERSEY CITY, N. i. 
I 

I 

Wm. H. Brown, Chief Engineer. i 

Louis H. Barker, Principal Asst. En^neer m 

FIG. 3.*-SECTIONAL ELEVATION, PARALLEL TO rMR. SHO' 
I 

Longitudinal Section. Transverse Section. 

FIG. 2.—FOUNDATION FOR PIERS UNDER MAIN TRUSSES. 
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• ale, win operate to proloni: prosperity. Let us 

ustrate by a concrete example. Here Is. let us 

tav a city which proposes to spend ten million 

l.il’.ars on certain public improvements. These 

^ave been a Ion* time in contemplation; but dur- 

nc the hard times the taxpayers have b en in- 

■‘ned to oppi^se such large expenditures. Xow, 

\:nv1er the general stimulus of prosperity, however, 

;t is prt^p.'sed to undertake the w^rk. The money 

i raised by the sale of city bonds, and this vol¬ 

ume of demand Is addevi to that which is at the 

l-resent time operating to raise prices of materials 

•ind of laN^r to a still higher point. Next. supp.-»se 

that instead of this course the opp<->site one were 

taken, and the work were rv^stp<■<ned until a future 

day. when prices have fallen to a more nearly nor¬ 

mal level. The taxpayers wouid then get a much 

I.irger return for their ntoney expended. The vol¬ 

ume of demand would come at a time when it 

might be most welcome to fill the order-sheets of 

mills which were nearing a shut-down, and labor 

would be employed which would otherwise be 

idle. 
Is it not a fact that our seasons of financial 

prosperity and adversity are really due to fluctua¬ 

tions in the tide of demand? IV* we not need as 

much to check it in times of prosperity as to 

stimulate it in times of adversity? Must we not. 

In fact, do the one in order to do the other* 

tVe wish to emphasise the fact, moreover, that 

the course which is thus indicated is really a 

sound financial policy. To go as the crowd goes 

is as contrary to good business principles as It 

is to the l.trger financial interests of the nation. 

Whoever at the present time erects a building, 

equips a manufactory, constructs a system of 

water supply, or does almost any piece of work 

which can be classed .as a permanent investment 

will receive a smaller return for a given expendi¬ 

ture than at any time for many years. Xow is the 

time when all purchases and investments should 

be restricted to the It west possible point. Xow is 

the worst possible time to engage in large invest¬ 

ments and speculations, notwithstanding the fact 

that every one is doing it. It is the best possible 

time to pay debts and not to Incur them. 

In the hard times of ISlH a great number of 

cities throughout the country embarked in public 

works on a large scale, partly to give a means of 

sunport to the army of unemployed, and partly to 

take advantage of the low prices. This was not 

only a wise method of giving charity, but It w-.is 

s<:iund financiering. To give it full effect, how¬ 

ever. the converse principle should also be adopted 

and in times of great prosperity all public work 

except that absolutely necessary should be set 

aside and left until a return of hard times and low 

prices make its undertaking adxnsable. The city 

which pays its debts and enlarges Its sinking 

funds in good times, will find Its bonis in e.ager 

demand when hard times come, when investors 

who have met losses through their speculations in 

railroad and industrial stocks compete with each 

other for safe bond Issues. 

What is good financiering for cities is also good 

for railway companies. It is a belter time to pay 

debts than to buy steel rails, or bridges, or rolling 

stock, except in so far as these may be absolutely 

necessary for the profitable operation of the road. 

Every company which pursues this policy is not 

only saving money for Its stockholders, but Is 

helping to prolong good times and diminish the 

shock of financial disaster when it comes. Its or¬ 

ders. which would now be booked at high prices 

and with long delays, will be eagerly sought for 

at some future day, and will seiwe to keep some 

mill going that would otherwise stand idle. 

And what is good for city and railway and other 

private corporations Is also good for the nation. 

Xo one thinks much In these days when all Is gold 

that glitters, and the newspapers make us all fa¬ 

miliar with hundred-mllllon-dollar schemes (on 

paper), of urging economy In the administration 

of Government affairs. Yet now Is the ve.y time 

when economy is most imperative. All projects 

for permanent Improvements, all public building 

schemes, all river and harbor work, all expendi¬ 

ture on navy and coast defences, should be given 

a most searching scrutiny, and expenditure on 

them should be reduced to the lowest point. What¬ 

ever can be postponed should be. The country's 

trade needs no artificial stimulus; on the contrary. 

every addition to the volume of demand at the 

present time stimulates the Inflation of prices and 

brings nearer the inevitable crash. Two years, or 

five years hence, the Government expenditure for 

such .Improvements may be a most valuable means 

of reviving drooping prosperity and aiding in its 

restoration. 

The way to make the good times stay, then, is 

simply to hold in reserve a part of the forces which 

are now pushing the tide of prosperity on toward 

its flood, that they may be expended later to check 

the ebb, and leave at least enough water in the 

harbor that not so many good ships may become 

stranded. 

If the nation, the states, and the cities, and ail 

the great private corporati-ons of conservative 

management and great financial strength were t.-* 

adopt the principle we have laid down, who can 

doubt that our period of prosperity might be lone 

continued. The tendency, as we have already 

pointed out. is all in the other direction. P-abl'c 

officers ,and those in charge of the affairs of cor¬ 

porations are affected like oth^r men by the 

glamour of prosperity and embark in large 

schemes which they would not consider in times of 

financial stress. Those who do perceive the folly 

of such a policy, however, and who work against 

the tide, may have the satisfaction of knowing 

that they are working for the Interests of those 

for whom they are trustees, as well as for the pro¬ 

motion of sound and lasting national prv^sperity 

LETTERS TO THE EDITOR. 

.4 Slakiif Paid Faraaia. 

Sir- Haring occasion some time ag.i to work out the 

annual amount necessarr to form a sinking fund f.?r pay¬ 

ment for an improrement, the writer found the problem a 

iedious one, as he was unprovided at the time with short 

cuts or tables. 

To facilitate matters for the future, he worked out (with 

the aid of the binomial theorems the following formula, 

which will be of use to himself, and may prove of some 

benefit to others who may be called upon to make similar 

calculations: 

Let 

S = the sum obtained at the end of a term of years, n. 
hy depositing annually tl. 

I =• rate of interest allowed on deposits In decimals of a 
dollar. 

n = num.ber of years In which payment is to he made. 

Then 
r n * 1 n’ n* I 

S = n 4 1 +- . X ♦- . x’ +- . X* *• t. 
12 f. 24 ' 

The results obtained are very approximate and the error 

Inappreciable with ordinary rates of Interest, a.« may be 

seen by glancing at the following: 

.kssume ft'c as the rate of Interest on deposits- 

Then _ 
f .1 years *■"> more correctly *.'> 9i.> 

.3. bv formula In 4** 24 ATS; ** ** 24.ffr2 
(20 •• !W«40; •• •• 

Since looking into this question the writer has been 

struck by the want of uniformity In tables relating to 

sinking funds, as much variation as 5% being noted in one 

instance Tours truly. 
W. T..Ashbridge C. E. 

Toronto. Out., .kug. 3ti, ISfiP. 

(In this connection we would refer our readers 

to Table 17, p. 81. of ••The Economic Theory of 

the Location of Railways.” by the late Mr. A. M 

Wellington. This table gives the value of 

placed at compound Interest, at from R to lO'*'. 

for each year up to 100 years. The formula used 

is S = (1 + r)n; in which r = rate of Interest; n 

= number of years, and P = amount of ?l,on at 

compound Intorest.—Ed.) 

LItItatiaa Over Hy4railic Dr«4t*k| Patratt. 

sir; While the "laws delays” are proverbial, especially 

In patent litigation, there are. it seems, exceptions. 

On June 27 last. Mr. John H. Miller, attorney for .4. B. 

Bowers, while in Xew York city on other business, was 

Informed that the Ihilnth TV>ck * Oredge To., of T>ulnth. 

Minnesota, had commenced to build a dredging machine 

to be used In Duluth Harbor, which was an Infringement 

of the Bowers' patents. 

Mr. Miller was not able to give the matter his attention 

until July S. on which day he left New York for the West. 

Making a flying trip to Duluth, he found that the Infring¬ 

ing dredge was very nearly completed, and within a weak'a 

lime would be ready to be put 1b operatlen. Ha Imma- 

dlalely set to work, and with the aid of three stenogra¬ 

phers operating at the same time, he drafted a TolumlBona 

bill of complaint and a mass of afltdavlts comprisiBg In all 

oyer one hundred pages of typesrritten matter, thus pre¬ 

paring all the papers for an in.-un. jion against the Daiuth 

Dredge 4 Dock Co It was then ae-ietisary for him to #nJ 

a judge to sign the tr.’-acetion. anJ th.s was a matter »>£ 

no little d:f5'ulty as it was va.-ation time and the Chrcu.t 

Judges had all gene on the.r va-a::ons t»i d:s;ant parts 

of the country By a ':bera’. use of the wires, however 

he anally ascerta.n.'d that D.siri.t Judge Lvhren would 

bold a short session of the Circuit Cou-t at St Paul on 

Monday morning. July 17 .Vt that time Mr Miller ap-^ 

peared in court be fore Judge Loohrea at St Paul, and af * 

ter submlttirg the papers to him. the judge entered an 

order against the Duluth Dredge 4 Dock Co. requirirg 

them to appear in - >urt on the followirc M enday. July 

24. to show cause why an in.'-jn.-tion should not be is¬ 

sued against them In the mea-whi’e a prelimir.a-y ro- 

strainirg order without N-n is was signed enjoining the 

farther building of the dredc-- 

.krmed with these papers M' M 'ler hurr'e-I b.xrk to 

Duluth The Injunotlon papers were served on July !"« 

and work on the dredge was thereby stoppe>l On Julv 24 

the matter was hea-d before Judge lAX'hren at St. Paul, 

-kfter an oral argument the injunction w.vs made perma¬ 

nent without bonds, and the Duluth Dredge 4 Dook Co 

were thereby enlolned ftvm further building the machine. 

It will thus be seen that within only irt days from the 

time of starting In on the matter, during which he was 

compelled to travel nearly l.'-a'' miles pe-sona!!y Inspe-t 

the dredging machine or. I.ake Superior, interview numer¬ 

ous w'tnesses and prepare legal papers comprising over a 

hundred pages, ard make two appearan.-es In court at St 

Paul, Mr Bowe-s’ atto-rey su-ceeded In obtaining an In¬ 

junction against parties bu'ldir.c an Infringlrg machine, 

which at the time of the injunction was only parttallv 

completed r r, P.ackard 
IllO Pea-1 St . New To-k city. Aug 2.*. 

(Proofs of the above letter were sent by ij« to 

the r>uluih Pre..1ee A IV-K-k Co,, with an invit.atlon 

to make a reply. Xo answer h.-ts bi'en reoeive,) 

from them., however.—El d 

The Caefneiegf uf Expapslen of Ralls. 

Sir- T have read w'th 1ntc-.-<t the r«pert In you- valu¬ 

able paper of the last arrual meeting of the B--.a.lTnaste-s* 

.Ass.'v'ia*'on and a'so you- criticism of th* report of the 
committee on m'te- Joints, no.-r raf's an.l expansion 

There is -o thought 'n my mird 'hat the comm'ttee ever 

doubted the time-horored rules of the exparsion of me*- 

als Rails of different sectlors to evrar. d the same fo- 

*ry given change In fempe-afure mast have the same 

chemical composition ar d have the same density—that is 

un t volume must weigh the same fon the dilTenent rails 

.Also all rails must be subjeo-ted to the same temperature 

a s-ufilcient length of time to have every atom of each 

rail reach a uniform t-'tnpe-atnre. then the expansion will 
be the same. .A small rail exposed to a sudden change 

In temperature will reach the new temperature much 

sooner than a large rail Xow, for argument's sake let 

os suppose that the maximum temperature does not last 
sufllclertly long for the heavy ra'l to reach an average 

temperature equal to the average tem.pe-ature of the 

smaller rail, then so large an expansion space should 

not be left for the large as for the smaller rail 

It seems to me that the universal rule of allowing a 

certain predetermined space between rails when laying 

new track varying the space with the temperature of the 

air should he charged so that the space should vary w.th 

the variation of the temperature of the rail. The tem¬ 

perature could be ascertained near enough by placing the 

rail on its side and hy means of clay construct a small 

trough holding sufllclent amount of water to Immerse a 

thermometer a sufflciect length of time to reach the tem¬ 
perature of the rail. 

I think there may be other conditions which should in¬ 
fluence the expansion space. 

First.—Character of ballast. Whether it absorbs heat 
or reflects heat. 

Second —Wood or meUl ties. It Is a well-known fact 

that rail buried In the ground with only the top surface 

exposed vary only a slight amount In length compared 

with the same weight of rail In standard track, owing 

to the radiation hy the web and base flanges of the heat 

absorbed by the head of the rati. Xow, if the web and 

base flanges will radiate all the heat absorbed in the 

aboTe case, why will not metal ties radiate a considerable 

amount of heat from rail wholly exposed. 

Third.—Direction of the line of rails. Whether running 

north and sonth or east and west; thus varying In the 

amount of surface exposed to the direct rsys of the sun 

Fourth —Location of rails, whether in cut or on em¬ 

bankment. Ralls on a long, high embankment are exposed 

to the direct rays of the sun much longer than If In a' 
cut or on lerel ground. 

Fifth.—Rafis fn a sag or on a summit. We all know 

that with all the care we ran take It is Impossihle to keep 

from getting iron bound in the sags. Would it not be ad¬ 

visable to leave a large expansion space In sags and pot 

the rails clese together on summits? 

Respectfully yours. S. B. Baird. 

Assoc. M. Am. Soc. C. E. 
Portsmonth. O , Sept. 18. 1899. 

(It strikes us that the only safe rule Is to fix the 
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<-x|>aii8ton Hpac*' according to the highest tem¬ 
perature that the rail may reach, anil this occurs 
when It is exposed to the sun. It is true that a 
heavy rail will lake a few minutes longer to be¬ 
come heated throughout than a light rail; but on 
a. hot summer day the rails may be exposed to the 
sun for many hours, and we can see no pos.slhle 
reamjn why under such conditions a heavy rail 
should not expand as much as a light one.—Kd.) 

A Rcfly from Copt. Carter. 

Sir: My attention haa been railed to an editorial in your 
iaauc of Sept. 7, entitled “ronrernlns the t'aae of Capt. 

Carter.■' 
ronarlouR of my innocence and believing that In the 

end the truth would surely prevail and that my honor 

would be vindicated, I have submitted in silence for two 

long years to the false and calumnious attacks of my 

enemies made In the public press, and I am even now 

impelled to notice your editorial only because your Jour¬ 

nal goes to many men of my profession who know nothing 

of my case, and who might otherwise believe your words 

to be true, and your denunciation of me deserved. I am 

Informed, moreover, that advance sheets of your editorial 

were scattered broadcast to the daily press, with the view, 

doubtless, of eliciting comment adverse to me, and of 

having the public believe that your review of the case 

WHS an honest and an Impartial one, based upon the evi¬ 

dence. If, therefore. It should result that your review 

was not warranted by the evidence, and that your state¬ 

ments and Inferences concerning my case are not true, 

then your action must be denounced by the entire engi¬ 

neering profession as peculiarly base, and you must 

have forfelud the respect of all honorable men, for even 

you must admit tliat a Journal such as yours professes 

to Im>, can be of no value whatever to an engineer unless 

it speaks the truth. It therefore becomes my duty to 

give to you, and your duty to present to your readers, 

information which may aid them in estimating your al¬ 

leged impartial review of my rase at its Just value; and 

I do this, not because of your personal attack upon me, 

lint liecaiise the questions Involved In my case are vitally 

iinportanl to every engineer in America. Hefore pro- 

I ceding to the case proper I shall correct a few of your 

< otiuteral misstatements. 

You allege that after the olllcial record in my case was 

sent to the Secretary of War, "the papers were for a 

long lime In the custody of the attorneys for Capt. Car¬ 

ter." This is a sheer falsoiiood which 1 challenge you 

to Justify. 
You Intimate that .Mr. .MaeVtagh has already sub¬ 

mitted three different formal briefs in this rase before 

the I’realdent and the .\ttorney-(}eneral.” This is an 

other falsehood without a shadow of justifleatiou. 

You further state concerning .Mr. .MaeVeagh that 'when 

he returns and makes his plea it will then be seen what 

further jiretexts for delay may be found," insinuating that 

cither 1 or my attorneys have sought pretexts for delay. 

Tills is another falsehood isiually baseless, w^hich 1 chal¬ 

lenge you to Justify. 
You allege that "the Inlluence. personal, social and 

political, which has gone into the defense of this rase 

in Washington, New York and Savannah, has been with¬ 

out precedent," thereby insinuating that the case was 

sought to be settled otherwise than on Its merits. This 

is another falsehood, for which 1 challenge you to pro¬ 

duce a shadow of Justlflcation. .My friends have always 

insisted that If 1 were guilty 1 should be punished, but 

lliat if not guilty 1 deserved vindication. This is the only 

"intlueui e" that lias boim used. 

You further state that you have "followed the course 

of this remarkable case from the outset" and "from all 

the study we have given to the evidence, we see no rea- 

Hon whatever to question the correctness and Justice of 

the court-martial’s decision." 

Let us see how closely you have studied the evidence. 

The principal and overshadowing charge against me— 

and the one to which you refer—was that of entering into 

a conspiracy in ISiki with the contractors doing govern¬ 

ment work In my district to rob the I'nitid States by 

securing the payment to such contractors of two false 

and fraudulent checks in July, 1S!»7, one for ^iJiitt.i'lti.titl 

and the other for W4.%,0<ttt. It was alleged (1) that I so 

advertised for proiHisals and so managed the advertising, 

giving out of information, receiving of proposals and 

awarding of bids, as to enable the favored contractors 

to secure the contracts, and ("t that after the award of 

tho contract 1 permitted the contractors to use mat¬ 

tresses and stone different in kind and characUT from the 

mattresses and stone contracted for; less costly to the 

contractors, and of less value to the United States. On 

the trial It was proven by official records, by eminent 

officers of the Corps of Kngineers, and by equally emi¬ 

nent civil engineers, that the specifications for the work 

were proper and had bei'n approved by the authorities; 

that the advertisements had been inserted according to 

law; that Information had been fully given; that the 

sealed proposals had been opened in the presence of the 

competing bidders, and that the contracts had been award¬ 

ed to the lowest bidders In accordance with the law, at 

pr1ci>s lower tbso the sverag. prices for stmllsr work 

elsewhere on the Atlantic and Oulf coasts. It was proven, 

and not disputed, that the contractors were paid only tor 

the quantities of work actually done under their con¬ 

tracts. The whole question in this case then is the con¬ 

tention that the works were not done according to the 

contracts. The witnesses in support of that theory were 

Capt. Oillette, who swore he never saw a brush mattress 

such as called for by my specifications, whose total ex¬ 

perience, such as it was, on mattress work tor similar 

engineering purposes was limited to only 12,000 cu. yds. 

and lb months of time, and whose animus and unrelia¬ 

bility are graven on the record; Gieseler, who swore that 

he never saw a mattress under the 1800 contract, and few- 

under any other, who never built one, and who was an 

office man pure and simple; Twiggs, who never built a 

mattress, and whose sworn evidence was in direct con¬ 

flict with his written reports, certified to on honor, and 

who was Impeached by Mr. Q. W. Brown, a civil engineer 

of integrity and experience; Keating, an uneducated la¬ 

borer. who swore that he had had a total experience of 

only six or seven weeks with mattress work; Hale, who 

was directly Impeached as to veracity and who swore he 

did not know the difference between a square yard and a 

cubic yard, and a man named Cooper, who never built a 

mattress, who was directly impeached as to veracity, who 

swore he would do wrong rather than lose his Job and 

whose testimony was in direct conflict with his written 

reports certified to on honor. 

That the work had been done according to contract and 

the government not defrauded was proven by the sworn 

testimony, among others, of such men as Mr. George Y. 

Wlsner, Mr. H. C. KIpley, Mr. A. E. KastI, Members Am. 

Soc. C. E.; General W. P. Cratgblll, ex-Chlef of Engineers 

and Past Pres. Am. Soc. C. E.; Major J. H. Willard, Major 

W. L. Marshall, Major F. A. Mahan, Capt. C. McU. 

Townsend and Capt. Thos. H. Rees, of the Corps of 
Engineers. 

When you wrote your "fair and impartial review," did 

you forget to state that the evidence shows that General 

Craighill swore that "the work done by Capt. Carter in 

Savannah River and Harbor Is one of the most successful 

operations of which he has any knowledge, eitlier in this 

nr any other country, and that the cost for the results 
obtained Is not unreasonable? 

When you wrote your "fair and impartial review,' did 

you forget to state that the evidence shows that Cooper, 

the chief witness for the prosecution, estimated the actual 

cost of the mattress work at 71 cts. per sq. yd., and then, 

later, when requested to do so, estimated the actual cost 

of the same work at only i) cts. a sq. yd.? 

When you wrote your "fair and Impartial review," did 

you forget to state that the evidence shows that Mr. George 

Y. Wlsner, after a thorough examination of the work, 

swore that the United States was not only not defrauded, 

hut saved more than HH.fkKt.tSKt in Savannah Harbor alone, 

due to the excellent character of the work executed there 
by me. 

Will you now have tbefairness to print the followlugstatc- 

inent of Capt. C. McD. Townsend, of the Corps of Engi¬ 
neers: 

I am to-day accepting, under specifications similar to 
the ones in Captain Carter's contracts, material almost 
identical with that which went into the Savannah works. 
.My fascines are made of brush with the leaves and twigs 
remaining on them; they are bound with one strand of 
tarred rope, commonly known as lath yarn, though the 
specifications say tarred rope, and their binding is not un¬ 
reasonably tight. I am putting in a multiple mat when¬ 
ever it is considered necessary, and am leaving out all 
the Intermediate poles; not the half with which Captain 
Carter was charged. 1 have let worth of work on 
l.l-day proposals; have sent one specification to bidders, 
and notified them If they wanted to bid, they could apply 
for more. 1 have driven one contractor off the work, for¬ 
feiting all sums due to him from the government and have 
signed letters in La Crosse which were dated Rock Island. 

This has not been done in any spirit of braggadocio, but 
has resulted from the regular course of business, and is 
what 1 testified I would do before Captain Carter's court 
martial. It is what one must do If be has the interest of 
his work at stake, and It Is fearful to contemplate that the 
fleudisb ingenuity displayed in bis case can group such 
trivial and Innocent matters together in such a manner as 
to produce the appearance of crime, and that our reputa¬ 
tions are at the mercy of any disordered mind that may 
succeed us. 

Will you now have the fairness to print the following state¬ 

ment from .Maj. W L. Marshall, of the Corps of Engi¬ 

neers: 

I recognize the fact that if the position of the prosecution 
in Caiitaiu Carter's case is upheld, there is no security to 
any Engineer and the carrying on of public works will 
he Impossible to anybody subject to military courts. 

Will you now have the fairness to print the following 

statement from Mr. George Y. Wlsner, of the American 
Society of Civil Engineers? 

Not one penny was ever lost to the United States, but on 
the contrary. Captain Carter’s skillful conduct of the work 
at Savannah alone resulted in saving over $1,000,000 to 
the government. If Captain Carter can be found guilty- 
on such evidence as was adduced at his trial, then 
any engineer in .America can be convicted of any charge 
whatever from the records of his own office when such 
records are used by unscrupulous enemies. 

Will you now have the fairness to print the following 

statement from Capt. T. IT. Rees, of the Corps of Engi¬ 
neers: 

I know that the contracts for Captain Carter's work were 
awarded to the lowest bidder after due legal advertisement 
and that the prices were lower than the average prices for 

know that bis work was done according to conir’f ' 1 
that the United SUtes was not defrauded out of one d. 

Will you now have the fairness to print the following 
sutement from Mr. 11. C. Ripley, of the American .- 
of Civil Engineers: ^ 

I was present during the euUre trial of Captain Ca . 
and listened to nearly every word of testimony l i,' \ ’ 
a critical examination of the works at Savannah and i 
berland Sound, executed by Captain Carter, and froi T 
experience of 20 years on works of a similar natur. ”, i' 
not hesitate to say that Captain Carter s work win’ 
pare favorably with similar work done by other on. ' - 
of the Corps of Engineers, both as to quality of won ' 
as to the cost to the government. To my mind the i • 
cution utterly failed to prove the charges and 1 b 
that a Jury of repuuble Civil Engineers would have r 
dered a unanimous verdict of acquittal. 

The Hon. Wayne MaeVeagh, ex-Attorney-Geuerai 
tho United States, who was not my attorney duniig o- 

trial, was asked subsequently by a friend of mine to uo 

dertake my case. Having been prejudiced against n,. 

the garbled accounts given to ihe press, he declined .■ 
less after an exhaustive examination of the entire recui.l 

he should And me absolutely innocent. .Mr. .MaeVeagh .- 

character is well known; be gave weeks of uiiinlerrup' .| 
study to the case and then wrote: 

A most careful study of the evidence has completely ,a 
isfled me that Captain Carter is as innocent a man us 1 am 
It is not only that there is absolutely nothing in ihe pr...,:- 
submitted which is not entirely compatible with hi.-, ii,i,,‘, 
ceuce, but many facts are proven which are absolut, ly ir 
reconcilable with bis guilt. 

Will you now have the fairness to print that and liiei, 

state your qualiilcations to judge of the merits oi ih,- 
case? 

A further word: That the works under niy charge w.r, 

successfully executed, was admitted under oath by ib, 

must unscrupulous and vindictive of my enemies. i'be 

work done must therefore have been suited to secure su- 

cessful results. Similar work has been done elsewlni- 

with varying degrees of success. The evidence shows tbai 

my work was executed at a less cost to the govcriini, i, 

than the average cost of other similar work. If then, i 

used a mattress to secure successful results which cost tie 

contractor only about one-tenth of what all other siunlai 

work has cost, either all the other engineers are fouls ur 

they have knowingly permitted a mattress costing about 

$1 a yard to be used when one costing about lo cts. a yard 

would have dune fully as well, conclusions doubtless to,, 

absurd for even you to entertain. 

You state "no honest man would object to have a> 

cusations against him, passed upon him by a body of uieui 

bers of bis own profession." That fairness 1 have nev, i 

bad, except by men like General Craighill, Major .Marshall. 

Captain Townsend, Captain Rees, Mr. Wlsner, Mr. K;p 

ley, .Vlr. KastI, and others, the results of whose investiga 

tions have been given. The Board of Engineers first a;, 

pointed to investigate my work, declined lo examine it. 

but took against me the statements of men who were after 

wards proven to be ignorant or untruthful, or both. Mure 

over, one member of that Board made false statements 

conceruing my actions in leading questions to witnesses, 

thus directly subverting Justice. 

I have never shrunk from, but have always courted in, 

most searching inquiry into niy works by my brother en¬ 

gineers. So far as 1 know, uo experienced, honest and 

disinterested engineer, however much prejudiced against 

my works, has ever examined them without becoming con¬ 

vinced that they were honestly and efficiently executed 

and that the government was not and could not have be<-n 

defrauded out of one dollar. 

There has been prepared a book containing an abstract 

of the charges against me, the entire evidence taken at the 

trial and the briefs on both sides, which any engineer 

wishing the truth may have. A perusal of the evidence 

will show any intelligent man whether or not you have 

stated the truth in this case. If your errors were made 

in good faith, you will now be glad to give the truth to 

your readers, but if the falsehoods you have printed were 

written knowingly, you will, of course, refuse to print this 

letter. O. M. Carter, 
Capt., Corps of Engineers, U. i*. A 

New York, Sept. 2:i, 18S«». 

(It Is one of the rules of this Journal to keep Us 
<-olumns open for fair presentation of both sides 
of any question, so far at least as the interests 
of our readers permit, and 'we print Captain Car¬ 
ter’s letter in full, as received. We think It fair 
to point out, however, that his letter Is a presenta 
tlon of some of the evidence in his favor, and not 
an answer to the position taken In our editorial 
We wrote, not to present the evidence against or 
for Capt. Carter, or our own opinions, but to de¬ 
fend the competency of the court martial which 
tried him to sift the evidence and determine the 
truth. It is these men on whom the responsibility 
was laid of hearing In a Judicial spirit the whole 
matter, and the public will Inevitably be guided 
by their decision in Its opinions and not by the 
opinions of Capt. Carter’s attorneys or of the wit¬ 
nesses who testified In his favor, or of those who 
mav review the case at Washington, from Us 
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i. iinted record. We do not Impugn the honesty of 

who testitted for Capt. Carter In his trial. 

■,« that officer attempts to do for those who testl- 

c .1 again-st him. We simply hold that as the re- 

cponalblllty for Judicially weighing the evidence 

was not theirs, they are more likely to have 

reached a prejudiced conclusion than are the offl- 

.1? who sat In the court martial. 

If time and space permitted, we might an- 
.uer in detail the various points ral.sed in Cap- 

1,in Carter’s letter, and discuss some of the evl- 

j, iice presented against him by the prosecution; 

hut the task of digesting an amount of testimony 

which required nearly four months for its presen- 

irttion is so great that for the present, at least, we 

juefcr to print his letter without further comment 

th.an that already made.—Kd.> 

TtlE 0VERL04DINQ OF INTERLOCKING MACHINES.* 

By C. C. Rosenherg.t 

'iennl engineers on roads which formerly had the signal 

work done by some one In connection with other duties 

h:ive as a rule, received (among legacies which they 

would thankfully relinquish If they could) some machines 

•hat are overloaded. 
<iime years ago It was considered good practice to load 

,1 l.-ver with about as many switches and bars as could 

p,..<isibly be attached, and occasionally a signal or two was 
.idded if It eould be done, the object being twofold—econ- 

.iiiiy and speedy operation. It has, however, been fully 

.|. iminstrated that there was very little, if any. economy 

III doing this, ns a machine that was loaded with about 

.ill the lever would admit without straining it, would not 

Kive the .service It should, as all connections would wear 

to such an extent in a short time that it needed constant 

.itteiition and its life would be shortened at least from 

iline to nve years. 
The lost motion caused by such wear would soon place 

the plant In the “careful attention” class, so far as safety 

was concerned. As to its manipulation, any one familiar 

with the operation of a plant of this kind will agree that 

an overloaded machine cannot be handled as quickly, ns 

it ri quires the strength of a robust man to reverse a lever, 

ind, consequently, slower movements are made, whereas, 

nil a machine fairly loaded, the levers can be operated 

with greater speed and in the end there is less time con¬ 

sumed In setting up a combination. While the first cost 

for an installation of this kind is considerably less, it 

must lie admitted that the cost of maintenance is consid¬ 

erably more, as foundations and bases become loose, and 

laws, cranks and pins soon wear to such an extent as to 

necessitate renewals, and require constant attention. 

.\t the present time machines are often overloaded 

when at the beginning there is no Intention to do so. 

instructions are issued to make a plan for interlocking 

.1 certain Junction or crossing. The plan is approved, 

I he machine ordered, and after it arrives on the ground 

It is found desirable to add a cross-over and possibly a 

siding, and rather than go to the expense of enlarging 

tlie machine, it is decided to change the locking and add 

the additional switches and necessary signals to the lev¬ 

ers already provided. This is also true as to existing 

lilants. Frequently the tower or cabin is only large 

enough to accommodate the machine in use, and possibly 

there are no spare levers to attach the extra movement. 

The cost to enlarge is more than the management cars 

to expend, and the outcome is that the machine la over¬ 

loaded. It would be well if the signal engineer, in mak¬ 

ing plans, would impress upon his superior officer the 

necessity of providing additional spare spaces or levers, 

so as to meet the above contingencies, as the cost is small 

. oinpared to having the machine enlarged or overloaded. 

THE MANCHURIAN RAILWAY. 

An occasional correspondent of the London 

• I'inies,” writing from Peking, on July 9, gives a 

very interesting account of his experiences in 

•Mongolia and Manchuria, In two journeys on foov 

iinii horseback over about G(X) miles of caravan 

route and railway, built and prospective. His first 

journey, of about IIU) miles, was from Pekin to 

Tartar Kalgan, or Chang-Kla-Kan, as the 

•'liinese call it; the second was from Nlu-Chwang, 

at the mouth of the Liao River, to Mukden, the 

old capital of Manchuria, and the sacred city of 

the present Manchu dynasty of China. 

The first is the great caravan route to Siberia 

and .Mongolia, the routes separating at Kalgan. 

f> • was surprised at the agricultural wealth of 

the plains traversed; though It was also evident 

that under some attention paid to public works, 

in controlling streams and rivers, great benefits 

would follow. At Kl-mlng, 80 miles from Peking, 

ni® meeUng of the Ra 
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is a large coal mountain with the sides dotted 

with surface workings; .and long strings of don¬ 

keys and country carts were tran.sporting much 

dust, but also some good lump archraclte coal. The 

writer believes that a railway from Peking woulo 

not cost more than per mile, inclusive of 

rolling-stock, and such a road would certainly pay 

as a transporter of coal alone. 

On his second trip, he found the l.lao River, a 

fine, broad, turbid stream, with 17 to 18 ft. of 

water on the bar at the mouth. Here is one ter 

minus of the Niu-Chwang line of the Chinese Im¬ 

perial Railway; and three miles higher up is the 

itussian camp recently acquired for the landing 

of material for the Russian Manchurian line, or 

the Chinese Eastern Railway. Here are already 

accumulated vast stores of railway rails, ties and 

other material, including the boilers and parts of 

20 or more Baldwin locomotives. These engines, 

and six smaller ones for yard and construction 

work, by some incomprehensible mistake, have 

b^en sent out to a woodless country with fireboxes 

arranged for burning wood. They are also com¬ 

pound engines; but others coming from the same 

works are single expansion, and are coal-burners. 

These engines, many still in the packing cases, 

have been lying here a long lime exposed to the 

weather. They were originally sent to Niu-Chwang 

on a ship too deep to cross the bar, and landed at 

Port Arthur and transhipped from there. Sel¬ 

dom, says the writer, has there been such brutal 

usage of machinery; bent anil broken cases are 

lying at all angles, imposing severe and injurious 

strains upon the contents; axles and bright work 

on cranks have been stripped of their jirotection 

and are rusting; axle-boxes are broken; smoke¬ 

stacks and spark-arresters are crushed and bent; 

connecting rods are mixed up with grate-bars, 

twisted firing tools, etc,, and bolts of all kinds are 

lying about out of touch with the parts they be¬ 

long to. The railway buildings already up are of 

a ramshackle type in wood and galvanized iron. 

From this camp the line runs east, 115 or 1-1 

miles, to connect, at Ta-shih-chao, with the trunk 

line running from the north to Port Arthur. The 

Russian standard gage is ~t ft.; the rails in this 

section are JiS ft. long and weigh iU lbs. to th.' 

yard, while the ties are a very good and tougli 

Japanese timber, rouglily hewn with unsquared 

ends, and (5 to 9 ins. face; some were almost tri¬ 

angular in section. The writer was informed that 

the Russians expected to open the line to traffic In 

September or October, from I’ort Arthur to Te- 

ling, 90 or 40 miles north of Mukden; and the 

whole Siberian road was to be open in about 

years?. This is a too sanguine estimate, says the 

correspondent; as he found many gaps in the 

Port Arthur-Te-ling section, and the coolies were 

doing poor work and a competent staff of engi¬ 

neers and constructors has still to be organized. 

At Hai-cheng, Llao-yang and Mukden large af- 

tluents of the Liao must be crossed; and in the 

summer of 1888 these rivers bur.st their bounds 

and Inundated the whole country side, sweeping 

away whole villages, and causing a famine the fol¬ 

lowing winter. Another such a wash-out would 

undoubtedly sweep away many miles of railway. 

Extensive river-work will be necessary to control 

these streams; and, meanwhile, the Russian engi¬ 

neers have wisely determined to use temporary 

wooden bridges only. In fact, the whole line seems 

temporary. The soil handled is largely that 

curious, soft, porous “loess” which makes culvert¬ 

building a serious matter; as they will have to be 

stone lined, and provided with extensive stone 

wings and aprons to prevent under-cutting. Stone, 

timber and cement is now being accumulated for 

this protection, but no work has yet been done. 

The embankments range from 16 to 18 ft. wide 

on top; and the line is not ballasted, though there 

is excellent ballast material in the parallel hills. It 

seems to be the intention to relay the line after 

communication is open, and before heavy traffic 

commences. The alinement is very bad, on the 

parts laid with rails, both, laterally, from bad 

work, and vertically, as the result of unequal set¬ 

tlement in the embankment. 

The letter describes the people of the neighbor¬ 

hood of Mukden, as tali, sturdy, well-set and in¬ 

dependent in bearing—“fine material for the fu¬ 

ture Russian armies of Manchuria, with which 

they propose to overrun North fTiina. and. not im¬ 

probably, Central and Southern China, iihi Tlic 

Rusisuns seem to fraternize well with this p -ople. 

though the iiresence of the soldiers lias mused the 

women to avoid strangers, which, until lately, was 

not the case. .Vs the rallwa.v approaches .Mukden 

it bends to the west so as to p.i8s at the ioven- 

anted distance of Id miles from the “holy cit> .ind 

its mausoleums, to the "feng-shul,” of whicli the 

railway is supposed to be detrimental. But it is 

the obvious intention of the Russians to later 

abandon this loop and run close to the city and to 

the coalfields to the east. This coal is now largely 

used for cooking and heating the houses. Tlie 

i'hinese officials look ujion the building ot tlie rail¬ 

way with holy aversion; the trading class is dis- 

IKised to welcome it as enlarging trade and im 

iU'oving conununications, wliile tlie farmers are 

extremely wratliful, because ilicir farms are tak- ii 

by the Chinese government—whlcli .suiipllcs tin- 

right-of-way, witlmut compensation. Tin* govern 

tnent is supposed to pay these farmers for land, 

but it is not likely tliat they will receive anything 

but promise.s. Jn several places the villagers at 

tempted to defend tlielr property tiy fone, ami .1 

regiment of Russian regulars liad to lie called m 

BOOK REVIEWS. 

A TUKATISE ON .MA.SO.NRY CONSTUhCTlO.N.-iiy in. 
O. bilker. Prof, Civil Kiigineeriug, lliilveislly of lib 
iioia. Ninth tHlltnni. miseil iimi iiuriiully rewillten 
•New York: John Wiley & .Sous. Cloth; ll xIim.. 
|ip. .Wl; illustiateil f;, 

When tile first edition of tiiis now well.kiiowii work was 

liuliilslied, we expressed tlie npinioii that it was the luosl 

valnahle and complete treatise on masonry ever published 

in .my language. W'e arc entirely safe in making the 

same statement to-day, ten years later, regarding the 

levised and parlially rewritten uiiitli edition, wliich has 

just been Issued. Tile revision which the hook has undei 

gone is not merely a nominal one. as is so often the case 

witli new editions of engineering books, lint several of the 

eliapters have liis'ii entirely rewritten and considerably 

lengthened to inclmle new matter whicli ten years' pro¬ 

gress ill engineering have brought to the front, and otliei 

1 hajiters have been recast and rearranged to a greater 

or less extent. Tbe entirely new matter includes the 

1 hapters on “Lime and Cement,” “Sand, Gravel .iiid 

lliokeii Stone,” and “.Mortar and Concrete.' Some of iliv 

matter of greatest interest 111 the two ebuptera last named 

is atistracted elsewhere in this issue, and will give 0111 

readers a fairly good idea of the manner in which the 

matter on hydraulic ceim ut and concrete work is handleq 

by tbe author. Tbe book lias tbe same binding and 

typography as tbe preceding editions. 

i’ltACriCAL KLfXJTltlCIT V, Witli Qucsilous and An¬ 
swers.—Edited and publish! d by the Cleveland .Vrm.i 
ture Works, Cleveland, O. Flexible covers; x U 
ins.; pp. I’.sii; cuts; L’u tables. J'.:. 

The scope and character of this manual are well Indi- 
1 ated by the following, quoted from the preface: 

This book was written especially to assist ihuse who 
liave some practical knowledge of elecirielty and wlio wish 
to learn more of the way In which wiring is calrulated 
and of the simpler and more important parts of uynamo 
electric machine design. . . . One who studies the text 
and answers the questions at the end of each chapter 
should be able to ealculate a wiring job for lights or 
power; to calculate the proper size and amount of wire for 
a dynamo when he has tbe dimensions of tbe machine, to 
ealculate tbe size and winding for 11 magnet to give a'le- 
<iulred pull, etc. 

In this modest stateiueut we can heartily concur. This 

liook is one of the very few of its class which succeed in 

presenting the salient features of applied eleolrlclty m 

sueh a manner as to be of material service to the ordinary 

wire-man, dynamo-tender, or engine-man. Abstract prin¬ 

ciples are fittingly illustrated by familiar facta, and as far 

as possible are stated In simple, though precise, language 

Data and complete tables of physical consianta are given 

for the calculation of electric circuits and machines, and 

their application Is shown by practical examples. We find 

here none of tbe loose and erroneous statements which 

are usually present in books of this kind, and the authors 

are to be commended for tbe care and ability they haw 

shown in making a difficult subject more easily accessible 

Our only criticism la that tbe high standard ot excellence 

shown in tbe text of the book is not adhered to in the 

mechanical make-up. 

THE DESIGN AND CONSTRUCTION OF DAMS, -includ 
ing masonry, earth, rock-fill and Umber structures,and 
the principal typea of movable dams. Ily Edward Weg- 
mann, C. E., M. Am. 80c. C. E., author of "Tbe Water 
Supply of the City of New York. H’K>8--lhW5.' Fourth 
edition, revised and enlarged. New York: John Wiley 
A Sons. Cloth; 12 x 914 in".; PP X.II +‘£iO; illus¬ 
trated. ^.’i.OO. 

Tbla work of Mr. Wegmann, as stated In its title, lllus- 

tratea and deacrlbea the Important itructures of this type 

throughout the world, and lays down tbo principle* gov¬ 

erning design, so far as scieneo has revealod tho law of 

Internal strease* in masses of masonry. This fourth 

edition Is chiefly marked by adding a lengthy chapter 
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upon movable dama, of which a few have already been 

hullt In the United Staten; In addInK further llluatraltona 

of dame conatructed, and In K»nK the full apeclflcatlona 

for the New Croton dam. now under conatruotlon. and 

the largeat atructure of thla type ever attempted. The 

manner In which the profile for thla monater dam waa 

calculated la alao aet forth In the Appendix, with a prac¬ 

tical example of the application of the equatlona uaed. 

TIIR UNMVKRSAU DIRKCTORY OF RAILWAY OFFI¬ 
CIALS. —Compiled from official aourcea by S. 
Rlchardaon Rlundatone. Rditor of “The Railway En- 
alncer.** London; The Directory PubllahInK Co., ft 
Catharine St.. Strand Cloth; x r.^4 Ina.; pp. .VM). 
Ill ahlllinfta. 

The fifth annual edition of thla directory covera a Hat, 

up to date of laaiie, of railway oftlclala In Oreat Britain. 

Europe, Aala. Africa, Auatralaala. North and South 

America. So far aa the Enallah llnea are concerned, theae 

recorda aeem to he very full. Rlvlna the name, ofllce held 

and laat addreaa of each official, aa well aa atatInR the 

lenRth of line operated, the Raae and amount of rolllnR 

Bfoik. The aame ayatem la carried out In the caae of 

other countrlea. with the llnea alphabetically arranRed 

under Rreat national dlvlalona. In the back la a handy 

•'|•erB<lnal Index." alphabetically arranRed. by which the 

official iioaltlon and addreaa of any Individual can be 

found, when the name only la known. Taken nltoRether. 

It la a very well printed and uaeful book of reference to 

tlume Intereated. 

aitcc des chemins de fer russes deitis 
L'DRIOINE .IltSQU'EN. lSft2 —Andre de Oortachakov, 
Editor. Paul Welaaenbruch. 45 rue de Polncon, Hrua- 
aela. 5 vola.: paper; S X 12 Ina.; pp. 1 vol.; platea. 

Thla aketch of the Ruaalan railway ayatem from Ita be- 

RlnnlnR up to the year lstt2 waa prepared by the membera 

of the Imperial Technical Society of Ruaala on the occa- 

alon of the fourth aeaalon of the International Railway 

Conyreaa at St. PeteraburR. and la now publlahed In the 

Ruaslan and French lanRiiaRea under the auaplces of the 

Ruaalan Commlaalon to that ConRresa. Aa a Rcneral 

reaiime of the development of the railway ayatem of 

Ruaala the work la auperlor to anythlnR which we have 

aecn In the more familiar forelan lanRtiaRea. and la. of 

courae. far ahead of anythlnR which haa been publlahed 

In EiiRlIah. A notable feature la that the different de- 

partmenta of railway conatructlon, operation and man- 

aRcnumt are treated by Ruaalan railway enRineera. who 

can apeak with full knowledRe and authority. For anyope 

dcalroua of famlllarlzlnR themaelyea with Ruaalan railway 

jiractlce and havInR a knowledRe of the French lanRuaRo 

we can. therefore, recommend the book aa probably the 

beat which la eaally avall.able. Summarized briefly, the 

flrat aectlon-there belnR five aectlona altogether In the 

two volumea of text—treata of the general problema of 

location and conatructlon. Including permanent way, track 

and permanent way atructurea, atatlona and bulldlnga; 

In the aecond aectlon the motive power and rolling atock 

are deacribed, and the remaining aectlona dlacuaa the 

varloua phaaea of tranaportatlon. operation, etc. All the 

typical conatructlona mentioned In the text are llluatrated 

In the platea which make up volume third of the book. 

LIQL'ID AIR AS A BLASTING AGENT. 

Although a reaction haa promptly aet In agalnat the ex¬ 

aggerated oplnlona on the proapecta of liquid air. In which 

the prcaa Indulged, the dlfflcultlea which the application 

of condenaed gaaea of ao low boiling pointa Involvea, do 

not appear to he well underatood. Some experlmenta, con¬ 

ducted by the Vienna Cryatal Ice t'o., in the presence of 

repreaentatlvea of the .\uatrlan Technical Military Com¬ 

mittee may. therefore, he of Intercaf. We do not regard 

the experlmenta aa b'- any means decisive, since they were 

certainly not made under favorable circumstances; but 

they are Instru.fve. The liquid air waa obtained from 

the Linde company In Munich, and waa transported In 

open flasks provided with a Dewar vacuum Jacket. The 

flasks were packed with felt and cotton; over the open 

neck, which projected through the lid of the wooden caae, 

a cap of felt was loosely fitted. When despatched, the 

liquid contained a mixtu.e of oxygen and nitrogen In the 

ratio of T.'i : 25. During the 72 hours whieh elapsed be¬ 

fore actual use. the greater part of this time being spent 

on transport, half of the liquid had evaporated, and the 

remaining liquid contained s.5% of oxygen; nitrogen is 

more volatile than oxygen. Two kinds of cartridges were 

made of kleaelguhr. mineral oil (solar oil) and the liquid. 

In the first case, the kleselguhr and oil were mixed In a 

wooden basin, the liquid added gradually, and the paste 

ladled Info paper cartridges clothed with asbestos. In 

the aecond case, the earth and oil were charged Info the 

cartridge, which rested In a double sheet-metal cylinder 

with a separating layer of felt, and the liquid air gradually 

poured Into the cartridge until the mass was thoroughly 

Impregnated. In both cases the formation of mist and of 

hoar frost sufficiently Indicated how much of the oxygen 

escaped during the preparation. The cartridges could be 

handled, but the men did not care to squeeze them In firing 

the primers and detonators; aa a consequence one cart¬ 

ridge missed fire. Holes, 30 Ins. deep, were bored In rock. 

It resulted that these so-called oxylignit cartridges were 

hardly strong enough, as too much oxygen had evapo¬ 

rated. The cartridges of the second type did not prove so 

powerful as the others, probably because the lead eases 

furthered evaporation, especially from the bottom of the 

cartridge. On the results, Artillery-General-Engineer Hess 

has commented to the following effect; The preparation of 

the cartridges is wasteful and dangerous to the eyes, etc., 

and, owing to the rapid evaporation, it is further Impos¬ 

sible to guarantee the strength of the cartridge, even In 

the roughest way. Kleaelguhr and oil seem to be suitable 

absorbents, and oxylignit an effective blasting agent, 

though comparative tests have not been made yet. The 

cartridges must be used within, say, 15 minutes of their 

preparation. There Is no danger, hence, from missing 

fire. But, on the other hand, it will be difficult to fire 

many cartridges simultaneously, and. strictly speaking, 

the cartridges should be made on the spot, and he In a very 

hard condition. That would scarcely be possible below 

ground; the spurting liquid might break the glasses of 

the hot safety lamps, and it remains to be investigated 

whether the large volumea of oxygen might not lead to 

spontaneous ignition of marsh gas or coal dust. The 

eavporating oxygen would, on the other hand, improve the 

air, and the blasting would not contaminate it. Some of 

these objections are very serious, especially the unrelia¬ 

bility of the power of the cartridge, and the short period 

during which it remains active. The cartridge cannot, 

of oourse, be sealed, nor can the vessels in which the 

liquid air is transported. For military operations oxy¬ 
lignit would certainly not appear to be suitable. But the 

whole question is only in its experimental stage, and bet¬ 

ter methods of making cartridges could probably be de¬ 

vised.—London “Engineering," Sept. 8. 

THE NEW PENNSYLVANIA RAILROAD PASSENGER 

TERMINAL AT JERSEY CIIY. 

By Edward B. Gumaer.* 

(With two-page plate.) 

In March, 1MB8, a fire destroyed the waiting- 
rooms, ferry passageways, etc., at the eastern 
passenger terminal of the Pennsylvania R. R., at 
Jersey City, N. J. I’revlous to this date this ter¬ 
minal consisted of a single span tralnshed, 2r><> ft. 
wide and Olio ft. long, covering 12 lines of track. 
At the river end, and directly between the trains 
and the ferries, were located the waiting-rooms, 
restaurant, ticket offices, etc., and to reach the 
ferries the arriving passengers were compelled 
to pass through two sets of doors and a waiting- 
room, and over narrow l>()-ft. bridges, spanning 
the lower deck ferry drive, to a longitudinal pas¬ 
sageway, only 14 ft. wide, connecting the differ¬ 
ent ferries to New York and Brooklyn. As traffic 
Increased the weak points In this arrangement 
developed themselves, and the officers of the com¬ 
pany had been contemplating a change for a con¬ 
siderable time before the fire occurred which 
compelled the improvement now rapidly nearing 
completion. 

By the new arrangement, shown In Fig. 1, pas¬ 
sengers from New York or Brooklyn arrive at the 
terminal on a level with the track floor; as nearly 
all of these boats are now arranged to land pas¬ 
sengers from the upper deck by means of move- 
able bridges In the ferry houses. The passenger 
on landing finds himself at once In a lobby, 30 ft. 
high, 50 ft. wide and 535 ft. long, running parallel 
with the river and connecting on one side with 
the six ferry-slips, and on the other, either di¬ 
rectly with the train platforms or with the wait¬ 
ing-rooms, restaurant, etc., as desired. This 
lobby has In It comfortable seats for the waiting 
passengers, conveniently located along the east 
and west walla. 

The waiting-room proper la 81 x 08 ft. and 30 
ft. high. It la handsomely decorated, and con¬ 
tains ticket offices, ladles room and toilet, tele¬ 
graph and telephone offices, newsstand and parcel 
room. Connected with thla room are the restau¬ 
rant and a large dining-room. As will be seen on 
the diagram, the tralnshed la now north of the 
waiting-room and directly connects with the lobby 
mentioned, so that either In entering or leaving 
the trains there Is no obstruction between the 
trains and the ferries. There la, however, an or¬ 
namental Iron fence, separating the tralnshed and 
the lobby, and provided with gates opposite the 
ends of all train platforms. Over theae gates will 
be placed the latest device for Indicating to the 
passengers the destination of the train opposite 
to It, with time of departure, etc. 

The buildings themselves have a steel frame¬ 
work; and the floors of the waiting-rooms, res¬ 
taurant. etc., are made of composition slabs rein¬ 
forced with wire, after the Metropolitan fireproof 

•Wplflon Building. .Iprser City. N ,T. 

system; a layer of cement concrete ari'i tilin 
completes these floors. The walls, beiw 

steel frames, are composed of expanded metai 
lathing covered with cement plaster; and (‘.o in 
side walls and ceilings of the lobby will i 
rated with ornamental “staff" work, mu 

the design of the Broad Street Station, in PhUa 
delphla. Pa. The exterior of all the builrlii, -s 

be sheathed with copper stamped in d-s;.; s to 
conform with the Interior decoration. 

The general extent of the present traln.sh-d 

plant can be estimated from the followii,.,' f'e. 

Tralnshed, 2.5<) x 777 ft. los',i , 
Lobby. 60 X rA5 ft.‘ ' 
Waiting rooms and reataurant. 81 x 102 ft.. 15 v. • 
Retiring rooms, etc., 44 x 40 ft. ^ 

“ “ “ 20 X 84 ft.i't.v,; .. 
Six ferry buildings, 45 x 80 ft. each. ‘M cii.' 
Ofllce building, .50 x 100 ft... 

Total under cover (about Oi/, acres).._2N).((./i ^ <. 

In the new construction about 10,(MH» Un. ft. of 
steel girders were used, ranging from 2 ft. to .5 ft 
In depth, and the lobby alone is carried on .‘.l ;;ir! 
ders of «J<» ft. span, each girder weighing about 
lyj tons. While every effort has been m.uif m 
facilitate the egress and Ingress of pas.^engers 
the size of the station Is such that anyone bind¬ 
ing from a Brooklyn Annex ferryboat an<l going 
to No. 12 track platform, will have to walk ahoin 
1,500 ft., or over one-quarter of a mile. The esti¬ 
mated total cost of the improvement Is abou: 
$7tK>,000, Including lf25.000 or $30,(KK) expend, a in 
temporary structures, passageways, etc., ertcte.i 
for the handling of traffic during constnution. 
and for guarding as much as possible again.st 
Inconvenience and danger to passengers. That 
this portion of the work was well carried out i< 
proved by the fact that not a single serious acci¬ 
dent happened either to workmen or passengers 
during erection. 

The roofs on all the buildings are made as Hat 
as po.sslble, so that metal covering may be di.s- 
pensed with and 5-pIy felt, cement and slag roof¬ 
ing substituted. For the roof of the tralnshed 
extension, the sides are so steep that for .5ii ft. 
up each side from the bottom, 14-oz. soft copiicr 
with standing seams, was applied; the remainder 
of this roof is covered with felt and slag. The 
original tralnshed has three large glass skylights, 
two on each side and one forming the roof of a 
55-ft. span central lantern with ventilating sides; 
all of these extend the length of the original roof 
It was found that during the winter months, or 
with very heavy rains. It waa impossible to pre¬ 
vent the snow or rain from getting through and 
Interfering with the comfort of passcng.r.'. 
As a result of this experience the new portion of 
the roof was designed without skylights or lan¬ 
tern; and to ventilate the roof 20 .^fi-In. copper 
ventilators were arranged In five rows of four 
each. As the gable end was almost wholly glass, 
this latter afforded sufficient light. 

The buildings are all lighted by electricity, the 
lobby by are lights and the waiting-rooms, res¬ 
taurant, etc., by Incandescent lights. Steam is 
used for heating purposes, and both electricity 
and steam are generated in the company's own 
plant, located about 1,500 ft. from the center of 
distribution. 

The extension of the old tralnshed 125 ft., re¬ 
sulting from the new arrangement of waiting- 
rooms, etc., required the erection of a similar 
length of iron supports for twelve tracks and their 
platforms, and the same length of new roof. To 
support the latter two pairs of main trusses and 
four main piers had also to be supplied. The four 
piers were founded on piles driven to the rock, which 
IS here about 38 ft. below mean high tide. For 
each pier 81 piles were driven inside a coffer-dam 
made of 8-ln. yellow-pine sheet piling 45 ft. long, 
with dove-tail splines spiked on the edges. I’re- 
vious to the erection of this dam the mud had 
been dredged out to a depth of 24 ft. A steam saw 
was rigged to cut off the heads of these piles, but 
on account of the large amount of bracing neces¬ 
sary inside of the dam. It was found to be more 
economical to pump out the dam and level the 
piles by hand. These piles were capped by a 
solid grillage made of six courses of 12 x 12-ln. 
timber, with a 3-ln. deck, making a platform 2(1 x 
35 ft. On this platform w;<s then built a crib 
of eight courses of 12 x 12-ln. timber, tied by ten 
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1.' A 12-in. timbers to keep it from spreading; the 
ouuide or this crib was planked with two courses 
(,{ ;i X 12-in. hemlock, applied diagonally and ex- 
l- I.diiig 4 rt. above mean high tide, or lU ft. above 
tiu- d-in. deck mentioned. The box thus formed 
iv.is; 22 ft. t! ins. wide by ail ft. long, and this was 
fill, i to within 2 ft. of the top with Portland ce- 
im lit concrete, made in the proportion of 1 cement 
t., a parts sand and 5 parts of 2-in. broken stone. 
Hearing plates for four 2-in. anchor bolts, for each 
pier, were set on top of this concrete and built 
int.i the brickwork, which was carried up 14 ft. 
10 receive the granite capstones which were to 
■support the truss pedestals. The material used 
In the four piers aggregated as follows; 

IJ-ia yellow pine piles 
IKniloek timber . 
V.liow i>ine timber .... 
11 al l briek. 
Oi unite . 
Ho-Juing . 

:iJ4 
..Vt.UOO ft. U, M. 
a.VJ.OKt ft. H. M. 

■ l.'iO.OOO 
cu. ft. 

3.!>40 cu. yds. 

These four piers were built by contract at a 

.ost of $40.U0U. 
Alter tne piers were completed the mud was 

Ui edged out to a depth of 4 ft. below the bottom 
of the grillage timber, and stepped up at an angle 
of Ij" from an area U ft. larger each way tnan 
the grillage. This space was then filled up with 
riprap to the mud line. This riprap was placed 
at a price per cubic yard, and was not included 
in the above contract. The foundations for all the 
remaining work were made of creosoted piles, 
driven to the rock, cut off at extreme low water 
mark and capped with two courses of 12 x 12-ln. 
yellow pine. On these caps were placed cast-iron 
columns, braced both ways by 2-in. tie-rods. Each 
column was S ft. 3 5-lG ins. long, and they were 
provided with seats for girders of the lower floors 
and planed tops to receive the steel columns of the 

buildings. 

in extending the old trainshed it was deemed 
the most economical plan to move the old pair 
of gable trusses 125 ft. riverward, to their new 
jiosilion, and to fill in between with new work. 
These gable trusses differ from the intermediary 
main trusses in that they are provided with ver¬ 
tical and transverse framing for the support of 
(i.tkJU S4. it. of glazing; and they are also stiffened 
against wind pressure by a special horizontal 
truss. The two intermediary trusses supplied are 
duplicates of the old ones of the same type and 
are proportioned for 30 lbs. of dead load, 17 lbs. of 
snow and 35 lbs. wind pressure per sq. ft. They 
are constructed of heavy angles and plates, with 
riveted connections, and are built in two equal 
parts, and each bottom end rests on a 5 11-10-ln. 
pin, with a 5-ln. pin connecting them at the top. 
At the top, the rivet connections between the two 
members have slotted holes for expansion. The 
Iiedestals at the foot of the trusses are anchored 
to the masonry, on the south side, by two 2-in. 
anchor bolts; on the north side the truss bears 
on a nest of steel rollers. In the old work the 
.5 ll-Ki-in. bearing pins are tied together by 12-ln. 
Ihh-lb. I-beams in full spliced section, running 
across the shed under the tracks and placed in 
boxes filled with tar and gravel to prevent corro¬ 
sion. In the new trusses the lower pins are tied 
together by 5 x 1-in. eye-bars. In the gable 
trusses these liottom chords of eye-bars, or beams, 
are replaced by horizontal riveted tension mem¬ 
bers, extending across from side to side and about 
20 ft. above the trainshed floor-level. 

The new intermediate trusses are 14 ft. 6 ins., 
c. to c., with ten panels of roof rafters 4G ft. C ins. 
and .50 ft. .OV^-in. in length, respectively. The roof 
is made of 3 x 14-ln. yellow pine purlins, 1(5 ft. c. 
to c., and having the top edge cut to the radius of 
the roof trusses; on these 1^4-ln. tongued-and- 
grooved yellow pine roofing boards were nailed. 

■^s the gable trusses had to be moved a con¬ 
siderable distance, and presented a very narrow 
b.ise when the height and span are considered, it 
was deemed a wise precaution to erect a timber 
tiiwer under the center of these trusses before it 
was cut loose from the roof and jacked up from 
its foundation. This tower was built of 8 x 8-ln. 
posts and 3 x 8-in. ties, with cross bracing. When 
the gable trusses W'ere moving, this tower was 
carried by them about 6 ins. clear of the train¬ 
shed floor; and when the trusses had been shifted 
to their new position, the space between the sills 
and the floor under the tower was wedged up 

tight, and the tower filled its office of resisting 
any tendency in the trusses to overturn. At one 
time during erection, one end of the tower sills 
was found to he down light on its liearlngs, and 
the other end was lifted about IS ins. clear of the 
floor. This was caused by the toil of the main 
arch being temporarily out of plumb towards the 
west. A pair of triple blocks were rigged up and 
attached at one end to the top of the trusses and 
at the other to the trainshed floor; the rope was 
then led to the drum of a hoisting engine and the 
trusses were pulled into vertical line and the 
strain on the tower was relieved. 

The gable trusses had a sufficient base to in¬ 
sure stability under ordinary conditions, and with 
the tower available as an additional base if need¬ 
ed, it was decided to use these trusses as a false 
works for erecting the two intermediate trusses, 
while the gable trusses were being moved to their 
new position. Hy this arrangement the tempo¬ 
rary false works originally employed were avoided 
and considerably money was saved as well. To 
support the old roof during the cutting loose of 
the truss, timber posts were set up between the 
tracks, and the longitudinals and the old roof 
were then dlsconnect«“d and cut clear across the 
shed. 

William H. llrown. Chief Engineer, and Mr. W. 
.\. 1‘ratt, Engineer of Hrldges; Mr. l.ouls H. Har- 
ker. Principal Assistant Engineer, was in direi'l 
charge at Jersey City, with Mr. Martin I,. Oard- 
ner as his assistant. The architects were Messrs. 
Eurness, Evans & Co., of Phlladel|>hia. The steel 
work was manufactured by the New Jersey Steel 
& Iron Co., and Mr. A. Itrann was the c»>ntractor 
for erection. The foundations were put in by the 
Sandford & Sillnian Co., of Jersey City. N. J. The 
original trainshed at this i>lace was fully de¬ 
scribed and Illustrated In our issue of Sept. 2t!. 
l.'«!>1, at the time of its construction. 

RAIL WEAR ON AN ELECTRIC ELEVATED RAILWAY. 

The wear of rails under heavy traffic Is Illus¬ 
trated to a somewhat remark.ible degree by the 
accompanying section of a worn rail taken out of 
the track of the Cnion Elevated Eoop Uy.. at Cb! 
cagv), after a service of about eight months, dur¬ 
ing which period it had carried, aiipr.ixlmately. t>,- 
INKt.IMM) wheels. This road carries the trains %>f 
the Chicago elevated railways, and each train con¬ 
sists of a motor passenger car with two or three 
trailers, so that only one-third to one-fourth of 
the wear can be attributed to the heavy motor 

To provide a roadway for the movement of the 
gable trusses crlbwork was built up on each side 
of the trainshed and on this was laid two pairs of 
rails, 28 ins. apart. The inner truss was next re¬ 
inforced by placing In position a set of two ad¬ 
justable tie-rods, extending across the trainshed. 
at a height sufficient to clear the stacks of the 
engines, and thus tying the vertical ends of the 
trusses together. The bottom ends of the trusses 
were disconnected from the pedestals, a little 
above the level of the shed floor, and the trusses 
were lifted a few Inches by hydraulic Jacks with 
an aggregate capacity of 3(K1 tons at each end; 
the rails were then slipped under the truss ends 
and greased. The moving was accomplishe 1 by a 
ten part tackle of IVi-in. rope, and a large hoist¬ 
ing engine. When the trusses had been hauled 
forward 3 ft., they were guyed and the sills of the 
central tower were wedged up. Timbers, 12 X 12 
ins., were then bolted horizontally across between 
the two trusses at every panel point on the lower 
chord, and these timbers projected out 5 ft. on the 
west side so as to form a cantilever support for 
the assembling of the members of the new truss. 
Each truss weighed about 05,000 lbs., and the 
maximum weight of any single part was 21,000 
lbs. 

The new truss members were delivered on cars 
and hoisted into place by three 10-ton. derricks, 
with 5.5-ft. booms, located on top of the gable 
trusses and operated by two hoisting engines on 
the floor below. To support each of these derricks, 
a sill was bolted across the top chords of the two 
trusses and extended 10 ft. beyond the river truss; 
this sill was stiffened by two panels of Howe truss 
outside. This projecting sill held one stiff leg of 
the derrick and the other stiff leg was set in the 
plane of the truss and bolted to the outer face. 
A working platform for the men was provided 
by leaving the roof boards on the gable-trusses, 
and planks laid across the transverse braces at 
the lower chord level commanded the cantilevers. 

With the first member of the new truss erected 
and the old roof connected with It, the gable- 
trusses had to be moved forward again. They 
were Jacked up, and a set of 50 2%-ln. steel rol¬ 
lers, 3 ft. long and set 6 ins. apart in a frame, was 
laid on the two lower rails and an upper pair of 
Inverted rails placed over the nest of rollers. The 
trusses were let down on this and moved 1414 ft. 
towards the river, and there again arranged for 
erecting the second member of the first interme¬ 
diate truss. When this had been set up and the 
roof connected, the gable-trusses were again 
moved forward 43% ft., at the rate of about 10 ft. 
per minute, to a position for the first member of 
the second truss; at the end of the fifth 
movement of this nature, the gable-trusses were 
in their final position, the intermediate trusses 
were built and the roofs connected. Each sepa¬ 
rate truss was assembled in four days, and the 
new roof was finished in about 20 days by a gang 
of .50 men. 

The new W’ork at the Jersey City terminal was 
designed In the Pennsylvania R. R. offices, by Mr. 

cars. 
The rail was of the section reconinicmleil by the 

rail committee of the American Society nf Civil 

Outline 

Worn Curve Rail from the Union Elevated Loop Ry., 
Chicago. 

(One-half Size.) 

Engineers, and weighed 80 lbs. per yd. It was of 
commercial make, with about 0.48% carbon, but 
these rails are being replaced with others of spe¬ 
cial make, having about 0.tVi% carbon. It was on 
the high aide of the curve at Fifth Ave. and Eake 

St., the curve elongation b^ing 3 ins. 
For sections of the rail and particulars of the 

service, we are indebted to Mr. S. S. Neff, Super¬ 
intendent of the Union Elevated Loop Ry. 

ANNUAL CONVENTION OP THE LEAGUE OF AMERICAN 

MUNICIPALITIES. 

The third annual meeting of the league waa held at 

Syracuse, N. Y., Sept. 19 to 22. inclusive. The conven¬ 

tion opened with Mr. Sami. L. Black, ex-Mayor of Colum¬ 

bus, and President of the League, in the chair. The ad¬ 

dress of welcome was given by Mr. Jas. K. McOulre, 

Mayor of Syracuse. In regard to the comparison between 
American and European municipal governments, to the 

disparagement of the former, the speaker said It ibould 

be remembered that our city governments are young. In 

the county of Onondaga (N. Y.) there was only one 

white man one hundred years ago, whereas now the city 

of Syracuse alone baa a population of lliO.UUb. 

In his annual address President Black stated that ques¬ 

tions of municipal government now overshadow those 

of the state and of the nation. Until w,e were a 

nation of farmers and villagers. This should be remem¬ 

bered In comparing our municipal institutions with those 

which have been developed for hundreds of years abroad 

under strong central governments. The time will come 

when foreign cities wilt be studying our cities as models 

of municipal government 

The New Patriotism; a Golden Rule Improvement. 

By Sami. M. Jones, Mayor of Toledo, O. 

This address was based on the principle that all govern¬ 

ment should have as its aim the giving of equal oppor- 

r 

C 



tiiiiitv to PKch Hod e?«ry IndiTlilual. Amuag the remarki 

thnt made the gteatest luipicanioD on the audience were 

thcee; Political machlnee are organized, not to carry on 

KoTernment, bat to catrture oIBcea for the few. A political 

leader la a man who la trying to keep up with the people. 

Oarbaife ColltHstlon and Dlsponal 

There were three pii|t< r» on thin topic. The first one was 

by Mr. J. .1. Williams. .Mayor of Memphia, Tenn. Ho fa- 

Tored municipal collection, rather than the contract system, 

and for final disposal believed cremation far superior to 

reduction, making some very sweepInK fteneral statements, 

unsupported by examples, to the effect that reduction 

plants pollute the elr for miles around, so that “i-ourts 

and law makers have been appealed to, and have, as a 

lull Kiven relief to the autferera by abating the foul, 

disease-breeding nuisances.*' The city of Memphis has 

four creinatorlee. so located as to shorten the haul suffl- 

rlently to save In expense of haulage more than the cost 

of eremation. Whether coat hare Inriuded Intereat and 

•lepreiiatlon was not stated. 

\ paper urging the neceealty of a more cumprehcnslve 

and aclentlflc study of refuse disposal was sent by Dr. 

Win. C. Creighton Woodward. Health Officer of Washing¬ 

ton, D. r. From advance copies furnished to the press 

the following has be<>n extracted: Although nearly all 

our large cities have InveatlgaU-*! garbage disposal through 

eomniittees or otherwise, ‘•seldom. If ever, has a city 

sought some one familiar with the details of the subject 

and paid him to study the needs of the romniunity and 

devise for It a scheme for the collection and disposal of 

garbage” .\t present "there appears to ho no other 

function of municipal life. In this country at least, so 

pooily organized as the collection and disposal of refuse, 

nor any other on which so little accurate Information can 

bo obtained ” As an Illustration of the unsatisfactory 

condition of hauling refuse In many cities Or. Woodward 

gave the following description of the practice In his own 

city, our national capital: 

The removal of refuse from the streets Is effected under 
coutriul. under the supervision of the department of 
street and alley cleaning. The material collected Is de¬ 
posited on low lands, (larbage Is collected under con¬ 
tract, under the supervision of the health department. 
It Is deposited on waste land along the shores of the Po¬ 
tomac Itlver some miles below the limits of the District 
of ('olumlila. When the river Is frozen the garbage Is 
burned. Within the past six years such material has 
been disposed of by reduction and by cremation, and 
now we have reverted to the more primitive method 
There are a few lleensed colleetors, rhiefiy for the accom¬ 
modation of hotels and other like places, who feed to 
hogs-the material whleh they collect. Dead animals also 
are eollei ted tinder contract, under the supervision of the 
health department Horses and cows are utilized for their 
hides and for the manufaeliire of fertilizers. Some of the 
smaller dead animals are likewise disposed of, but most 
of them are removed along with the garbage. Ashes are 
taken away at the expense of the householder, under the 
supervision of no one In particular. There Is no system 
of licensing collectors, nor any restriction as to time and 
manner of removal and transportation. The ashes whleh 
are not blown over ritizens while being taken out and 
I'arrled away are deposited on low land. Poor colored 
men, with poorer wagons and poorest horses, do most of 
the work The miscellaneous trash which accumulates 
alKiiit houses, stores, manufactories and offices, such as 
waste paper, east-off clothing, broken bottles and crock¬ 
ery, old tin cans, etc.. Is disposed of at the expense of 
fhe’occiipants In the same manner as ashes. The places 
of deposit are frequently the sources of nuisance, ohiefly 
by reason of the fires whleh are lighted and smolder on 
them. Contents of privies and of cesspools are removed 
at the expense of the householder ns often as necessary 
The material removed Is carried down the river on scows 
and fiepesited In pits on waste land some distance below 
the pity Manure from stables Is removed at the ex- 
pense of the occupant as often as he thinks desirable It 
Is used on neighboring farms as a fertilizer Much of It 
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la carried down the river on scows; the rest Is removed 
in wagons. There are no regulations governing the time 
or manner of removal or of transportation. 

Could a more thoroughly disjointed scheme for the 
removal of the wastes of the city be devised? None of It 
•urept the contents of manure pits and a part of the dead 
animals saved. Hardly two kinds of refuse collected under 
the supervision of the same office. "There Is no system of 
licensing private collectors of material other than garbage 
and night-soil. None of them except collectors of gar- 
luige and night-soil are under any restrictions as to time 
slid manner of doing their work. No information is 
available as to the value of the material collected, and. 
of course, none as to bow much of value might be re¬ 
covered and the best way of doing It. Yet how many 
cities are better off In respect to these things than Is 
Washington? Some, of course, but probably not many. 

What Is the result of this lark of organization? That it 
Is grossly extravagant cannot be doubted, but as a part 
of the expense is borne by numerous housobolders, and 
paid out by them from time to time In driblets, the 
exart iiieasure of extravagance cannot be ascertained. But 
the citizens suffer the loss Just as truly as If the pay¬ 
ment were made out of the city treasury. The result 
from an administrative standpoint Is that the city Is clean 
only In spots—the poorer, more overcrowded sections, 
where cleaning Is most needed, are not cleaned—and 
doing the work Is In Itself almost as great an annoyance, 
even If less Injurious to health, than leaving It undone. 
The result from a sanitary standpoint Is best illustrated 
by comparing conditions as they exist with reference to 
garbage, whleh Is collected at the expense of the city, 
and night-snil. which la collected at the expense of the 
householder. As the removal of garbage rosts the citizen 
nothing (for he must pay his taxes whether the garbage 
he removed or not) he promptly notifies the health de¬ 
partment if It remains on his premises longer than it 
should, so as to secure Its removal. As It Is removed by 
a representative of the city. If It be Improperly cared for 
by the householder the defects are promptly discovered 
and remedied. On the other hand, the removal of night- 
soil must be paid for In rash by the householder every 
time It Is effected; therefore It appears to be to his interest 
finanelalty to have it removed as infrequently as possible. 
.\s a result those careless of the requirements of law 
deposit It In public sewers whenever an opportunity pre¬ 
sents Itself; If that cannot he done. It may be burled In 
the yard or on some neighboring lot. When privy boxes 
are full, the machinery of the health department must be 
put Into operation to secure the removal of their con¬ 
tents. thus Involving additional expense upon the com¬ 
munity by rendering necessary an Increased number of 
Inspectors. Defective privies are discovered only upon 
complaint or In the slow course of routine Inspection, and 
therefore may exist some time before receiving attention. 
The difference between cleaning the streets, which is done 
at public expense, and cleaning cellars and back yards, 
which Is done at the expense of the householder, Is 
equally striking. The citizen reports promptly the failure 
of the contractor to clean the street In front of his resi¬ 
dence, because he wants a clean street and It coats him 
nothing to get It hut even while he Is complaining of the 
condition of the street he Is allowing the dirt to accumulate 
on his own premises heeause he must pay out dollars and 
cents to have It removed. And when the nuisance for 
which he Is responsible has become unbearable, or when 
he has been notified by the health department, he cleans 
up and the man whom he employs to assist him probably 
smuggles much of the dirt to some vacant lot not far 
distant. This Illustrates what may be done, and what 
not Infrequently Is done. The Intelligent law-abiding 
citizen. In Washington as elsewhere, Veeps his property In 
good sanitary condition, and then suffers from the neglect 
or wilful wrong-doing of his more Ignorant and careless 
neighbor 

The paper concluded with advocating municipal collec¬ 

tion of all refuse and on experimental Investigation of 

refuse disposal, conducted by state governments. In order 

to save duplication. 
The third and last formal paper on refuse disposal was 

hy Mr H .T. Oondon. of New York, Editor of ‘Tlty 

Oovernment.’’ A table was presented showing the methods 

of collection and disposal In 37 cities, whleh Is reproduced 

herewith. 

The table shows that of the 37 cities have no public 

provision for garbage eolleetlon; that 13 eollect through 

public contractors; 1 through private scavengers; 12 di¬ 

rectly by the municipality and 1, New York, both by 

Table Showing Methods of Garbage Collection and Disposal In 37 American Cities. 

Place Garbage Dry waste Garbage. Dry waste. 
Albany. N Y. Privately. No system. No system. 
All>.nt«wn. I’.-i. .... Contract. Privately. Burled. Tipped. 
M11II.1I.1, N. Y. Contiael Reduced. Tipped. 
Chirliiiiatl. 0. .... B'd elty affairs Privately Reduced. Tipped 
Cleveland. (*. .... Contract. Privatelv Reduced. Tipped 
Charleston. S. C- St Dept Dumped on land Tipped 
Oaniliridge. Mass... . . . Poor Dept Poor Dept Fed to swine Tipped 
Detroit. Mich. .Contract B d Pub. Wks. Reduced. Tipped. 
Duluth. Minn. .No system Privately No system No system 
Duyenport. la. .... Contract. Privatelv Dumped In river. Tipped. 
Erie. Pa. Privatelv. No system. No system. 
KltzalM’th. N J.... .. ..' Contract C.ontraet Dumned on land Tipped. 
Fall River. Mass... St. Dept Fed to swine Tipped. 
llurtronl. Conn. C.ontraet Buried. Tipped 
Kansas City, Mo... .Health Dept St. Dept Dumped In river. Tipped. 
I.ouiavtile. Ky. St. Dept Dumped on land Tipped. 
l.llieoln, Neh. .... .No system Privatelv. No system. No system. 
hawrenee. Mass. . . Health Dept Fed to swine Tipped 
Milwaukee, Wis.... .... Health Dept B’d Pub Wks Burled. Tipped. 
Minneapolis. Mtnn.. .... Contract. PrlTatelv. Dumped on land. Tipped. 
Memphis. Tenn.... Health Dept Cremated. Cremated. 
Mobile. Ala. .... St. Dept. St. Dept Dumped on land Tipped. 
Manchester, N. H.. St. Dept Dumped on land Tipped. 
McKeesport, Pa.... PrlTatelv Cremated. Cremated. 
New A’ork. N, Y... St. Dept A Cont Reduced. Dumped at sea. 
New Haven. Conn.. .Privately A Cont Prlrately. Fed to swine Tipped. 
New Bedford. Mass, .Contract Privatelv Reduced Tipped. 
Plttshiirg. Pa. Privatelv Reduced Cremated. 
Provldenee, R I... Privatelv Fed to swine. Tipped. 
Richmond. Ind Health Dept St. Dept Cremated Cremated. 
St, Douis, Mo. Privately. Redueed. Tipped. 
Sioux City. la. .... Contraet Privately Dumped In river. Tipped. 
Salem. Mass. Health Dept Fed to swine. Cremated. 
Toledo, 0. .... Contract Privately Dumped nn land Tipped. 
Wilmington. Del... Contract Crematsd Tipped. 
Wheeling. W Va... Privately Cremated Tipped. 
Youngstown, O...., Privatelv Cremated Cremated. 
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contractors and the city. For the waste no p ; 

vision Is made In over half of the clUea. while 1 -nu 

by contractors and 4 direct. As to final din;, '. 

garbage, 8 have reduction processes, 6 cremat. r .j. " 
on land, 3 dump In water, 3 bury and « fpod 

Most of the dry waste Is dumped. * 

The author believed that ashes and dry waste- , 

l ollected by the municipality, as well as garbago 1 

that the final disposition of all refuse should I 

hands of the city. Like the author of the flr . j.„.' 

he favored cremation, going so far as to 8tat<- il, 

Ing has done so much to retard the progress •• 

garbage disposal as the invention of the various 1 ^ 

or utilization processes"; adding that a careful - " 

of any garbage reduction contract would show • .j, 

process cost more than cremation. This posltitii, v , 

ported by arguments of some length, wlildi. l, 

could hardly be railed conclusive, although lu . 
and worth consideration. 

The last part of Mr. (Jordon’s paper was d. - . ) . 

show the superiority of municipal eolleetlon u, f 

tract system, both In efficiency of service and lev . „ 

cost. The tendency of contrar-tors to slight the s. 

eolleetlon was discussed and a number of corn- .--isnn- 
lietween the cost of the two systems, hasH on ■.ff, .i..,- 
returns, were submitted. In conclusion the auth.. 

The solution of the whole garbage question is a v rv »im 
nle matter for any city. First, reconcile your mliitis •„ o 
fact that the protection of the public health U mere 
portant than the saving of a few dollars. Then f.imll ar 

■yourself with the history of the contract system as a-.nl 
to this work in this country and you will ennie tn th,. 
conclusion that in order to have this work prnperlv d-ine 
It is necessary for the city to shoulder Its just resuoTn; 
billty and do the work Itself. Then employ an hou. st 'in.i 
competent sanitary engineer to map out the work n' at 
lection and estimate Its cost. Then turn the wn-k nv. 
to the health department, where It properly helo”!'- t, 
gether with an appropriation suffielent to cover the en 
glneer’s estimate. Finally, don’t attempt to m.ik -hf 
disposition a eommerel.il enterprise, at the cost •>,. 
health of your people. 

A large number of mayors and eouneilmen were - hi.i 

uled for the discussion of this topic, hut only two rr 

sponded to the call of their names. The first of fhe-(. Vr 

Conrad Diehl, Mavor of Buffalo, asked the commissioner 

of public works of th.nt city, Mr. Marcus M Broke, t,, 

speak In his place. Mr. Drake outlined the experii 'i.. 

the city for some years past. It has tried both t-ontra, ’ 

and municipal eolleetlon. He preferred the latter \tv- 

changlng to the ronlraet system, some years ,igo nn :■ 
unit price basis, the amount of garbage and ashes ml 

leeted rose with astonishing rapidity. When the enntrar’ 

expired lump htds were called for. and the contract w.-i- 

awarded on that basis, for $SO.(»on. to the verv contra. '., 

w ho had received $10.0 BOO the previous year on th. um 

price basis. .4it interesting experience with the coniro 

for garbage disposal was also narrated. Some ycac- ol- . 

the contract for final disposal was let for five year- 

S.’k'i.OOO a year. When the eonfraet expired the old cot. 

tractors, who were using the Merz reduction system u... 

Engineering News. Nov. I, 1804), bid itllOO'i ve.ti fa. 

the work, claiming that the Increase In price was litstlflcd 

by the Increase In population and garbage. The lowcs. 

bid was only Jl.I.OOO, A long contest ettsue.I, ditrlnc 

whleh it was urged that the eonfraet should not go to 

the lowest bidder, slnee so low a figure would restilt Ir 

flnanrlal loss and general trouble. The question h.'lnc 

pressed to n decision, the lowest bidder was givett the 

eontraef. and within three days asked permission, which 

was finally granted, to assign the contract to th.- old 

contractors, who had done the work the past five yc.ars 

for fS.'i.OOO a year and had hid *43,000 for the next fi\. 

years. TTie work Is now being done hy the old contractors 

at *13.000 per year. 

Mr David P. Whealan. a eouneilman from Richmond 

Ind,, spoke In favor of municipal collection, and described 

the crematory whleh was Installed there about three years 

■ago. The crematory, building and grounds cost 

and for the last nine months of Us operation eonsunied 

iJ.047 cu. yds. of garbage at a total cost of *1.380. or 

in rts. per yd. 

Mayor Perry, of Grand Rapids, Mich., stated that his 

city had recently Installed a .V)-ton Engle crematory 

whleh hums garbage for *1.26 a ton. 

The Special Assessment System for Public Im 
provements. 

The first paper on this topic was by Mr. J. A. Johnson 

Mayor of Fargo, N. D. It was mostly of a historical and 

legal character, reviewing the development of special as 

aessments In various countries, beginning with an English 

statute of Henry VI., enacted In 1427, and coming down to 

recent enactments by the American states. Numernii« 

legal definitions and Judicial opinions bearing on the suh 

ject were cited, all showing that such assessments may h 

levied. In the discretion of the sovereign power, provided 

they do not exceed the actual benefit incurred on any 

given piece of real estate. Of the 45 states in the Union 

all but fire hare laws authorizing special assessments 

A general act of North Dakota authorizes the assessment 

of the cost of street improvements and sewers, up to fifio;. 

of the total, on abuttors. the balance being met bv general 

taxation. ' 
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The second P*per on siKclal Msowmenta wa« by Mr. 
, ,L B Weakley, Jr.. Mayor of Florence. Ala. Tbe oourta 

f the .‘South have been very alow In recoRnlilng tbe prin- 

: nle of aeaeaementa for benefits. All of the state, of 
.h «South after considerable struggle, have at last upheld 

principle except South Carolina, which denies It 

• irr V being adverse, generally, to municipalities The 

' cal aspects of the subject were ably reviewed by the 
Regarding the proper basis of making assesa- 

■" ‘ he believed that where the cost of Improvements 

"“. to’ be met by abuttors the work should not be carried 

l',?t if the majority of the frontage objects, unless so de- 

\u■^ bv a two-thirds vote of the council. Every falr- 

'„,lcd'man can see that a well-paved street is used as 

urh by the general public as by abuttors. and therefore 

■ t . rity as a whole should meet a part of the cost, say 

-bird If there are railways In the street they might 
7 one-fourth of the coat, the city at large one-fourth 

abuttors one-half. Street Intersections might properly 

t,e paid for one-half by Immediate abuttors and the other 

half bv the abuttors In the corresponding block. 
There was comparatively little discussion on the sub- 

ct proper A speaker from York. Pa., stated that after 

,’r„,ible In collecting special assessments and a reluctance 

t„ foreclose the Hens on the property due to unpaid as- 

,Uaments the system was finally abandoned. Paving 

(brick on concrete) Is now paid for by bond Issues, which 

It Is Intended to redeem In 30 years. This raised a ques¬ 

tion by another delegate as to how the city would meet 

the fact that the pavement would have to be renewed 

b. forc the bonds were redeemed? 

ences In municipal life, the use of money by franchise 

corporations to secure and retain valuable franchises 

.Vn Indispensable accompaniment of municipal owner 
ship Is the merit system, and a greater extension of the 

principle of home rule. 
Mr. J. It Robinson, Mayor t)f Colorado Springs, also 

sent a paper. He favored municipal ownership becaus< 

he thought it tended toward a hlghi r morality, a greater 

Interest In municipal affairs and an extension of the civil 

service. 
The next paper was by Mr. K. (i Pierce, Mayor of Mar¬ 

shalltown, la. That city, with a population of I'J.lKXt. has 

had municipal water-works for 2:) years, and a municipal 

electric street lighting system for 12 years, .\ccordlng to 

the perdlctions of some, the city after so long an experience 

with municipal ownership, should be bankrupt and "a 

hotbed of municipal corruption and Incompetency.” Facta 
and figures regarding tbe finances and public improve¬ 

ments of the city showed that such predictions arc far 

from having been the result. The water-works have paid, 

hitherto, interest, operating expenses, repairs ami exten¬ 

sions, besides supplying water free to 101 fire hydrants. 

The city charges only RVa cts. per 1.0(10 gallons for water 

used for manufacturing purposes. A 3-milI tax has been 

levied this year for Improvements. The rates for dwell- 

ngs have recently been reduced from $0 to $."> a year, 

and two faucets instead of one are permitted. The ex¬ 

pense of street lighting Is met by general taxation. The 

city tax rate for a few years past, including everything 

except the school tax, has been l.o cts. on the dollar, on 
an assessed valuation of .«! .(KtO.OOO. There are 100 arc 

street lamps of 1,100-c. p. each. The total city debt Is 

cil believe themselves the subject of unfair treatment In 

a variety of ways. Including long hotirs of labor and low 
wages for substitutes. 

Mr. Martin A. Oemunder. of rolumbus, O.. devoted the 

first part of his paper to an abstract discussion of the 
relative cost of st rvice under public and private owner¬ 

ship. His line of argument followed closely that advanced 
by Mr. A. R. Foote. In one section of his book on "Mu¬ 

nicipal Ownership of Public Service Industries ” In brief. 

It was that the Items entering Into cost of service were 
identical In each case and the Items themselves would be 

identical, except that operating expenses would be higher 

u'der municipal than private ownership. Cities should 

make a profit on their works. In justice to the taxpayers 

whose money, it was alleged. Is through municipal own¬ 

ership diverted from private to public use Excessive 

profit In the case of private works should be prevented 
by municipal regulation. 

An argument against public ownership advanced by the 

author was that under It the service was not admints 

tered by experienced offleers. The civil service, even If 

extended, would be Insufficient, because If does not apply 

to the higher city officials, and renders It difficult to dis 

charge those who are Incompetent Furthermore, so much 

red tape is thrown around the l.•ttlng of municipal con 
tracts that advantage cannot be taken of fluctuations in 

market price. Clerks and other officers must he paid higher 

wages under municipal than private ownership, to nff.s. t 

political assessments and uncertain tenure of office The 

democratic form of government Is "a fiat failure when i- 

undertakes to enter the mercantile arena." The permanent 
public service of (Jlasgow, or other cities under monarch; 

Report of Secretary and Trea.surer. 

The secretary. Mr. B. F. Ollklnson. of New York, re- 

..orted that the membership, which Is by cities Instead 

of Individuals, has Increased during the past year from 72 

to VM members, now representing a population of 12.- 

-.oO(«iP Purlng the year two Information bulletins have 

l,een Issued In editions of IR.Rfkt each, sent to non-mem 

l.nrs as well as members. The receipts during the year 

sere .<2 (!T«. of which all but *120 has been turned over 

to the treasurer The report of the treasurer showed a 

h iiaiKc of .«1S. I’npald dues amount to *1.340. The sec 

tHary recommended that a consulting sanitary engineer 

I,e engaged to answer questions submitted to the bureau 

of information. 

Municipal Ownership of Public Service Industries. 

By far the most prominent feature of the convention 

»as the discussion of municipal ownership, to which the 

iM>st part of two days were given. Both sides were ah'.y 

represented, but the sympathies of nearly every one pres¬ 

ent, except the speakers on the negative, were overwhelm¬ 

ingly In favor of municipal ownership. 
The first address on the municipal ownership program 

was by Mr. Henry V. Johnson. Mayor of Denver. Colo. 

\fter asserting that the question should be discussed 

from the standpoint of "practical business expediency and 

wnnnmy," the speaker took up the various municipal 

undertakings In the discussion, one after another. The 

g. neral prevalence of municipal ownership of water-works 

tlirnughout foreign countries and the fact that 1,700 of 

the 3.200 American works In existence In 1807 were under 

public ownership were cited as evidences of the universal 

Mlef In public ownership of this class of city works. 

The water-works of Denver, which are owned by a 

jirivate company, are bonded for *7,0()0.000, and stocked 

for as much more, but the plant, on the authority of 

ftigineers, could be duplicated for *5,t.gtO,000. In a some¬ 

what similar manner the author passed In review lighting, 

■itnet railway and telephone systems, showing how some 

ur all of these, as he believed, had been eminently suc- 

■ •aaful under municipal ownership. In the matter of 

telephones It was urged that their use is very much re¬ 
stricted because the private companies claim It Is more 

profitable to have a few subscribers at a high rate than 

many at a low rate, while a broad municipal policy would 

result In a much wider extension of this modern con- 

reiiiencc. In conclusion Mr. Johnson said: 

What capital is doing for itself, the people of a city can 
do lor themselves In the ownership of their public utili¬ 
ties. The “trusts” are a great object lesson to the people, 
and as our cities study this lesson they will see how im¬ 
mense savings are made and how the cost of production 
is made cheaper and cheaper. They will finally under¬ 
stand that water and light and transportation and tele¬ 
phone message service are great human necessities; that 
they arc such necessities that no man or set of men should 
be allowed to speculate In or to handle for profit; they will 
learn that they can produce them for themselves cheaper 
•ind better than any one else can do for them, and when 
they do leam this (and they are learning It fast), then 
will our cities own and control and operate all of these 
gr.at public Industries. 

Mr. Ciustav Tafel. Mayor of ('incinnuti. sent a paper, 

in which he also made water-works a starting point. He 

had found, from figures given In “The Manual of Amerl- 

■an Water-Works.” that certain cities under public own- 

r«hip were being served with water at much lower 

figures than certain other cities under private ownership, 

-eic iKj »ith a view of fair comparison. The city of 

Cincinnati, he said, notwithstanding past bad adminis¬ 

tration, bad one of the lowest water rates in the country. 

If a city can successfully operate water-works, why not 

'th^r undertakings as well? Public ownership would go 

>r towards eliminating one of the most baneful Influ- 

$71,000 (also excluding the school debt). 

Mr. B. Foot has said "that all money taken from 

taxpayers for Investment In raunlcipally-owned indus¬ 

tries la confiscated.” The money paid under private own 

ershlp for hydrant rental or street lamps would pay the 

Interest on a municipal plant giving equally good service 

The proposition sometimes made that private ownership 

means the taking of private property for public use with 

out compensation may be met with the statement that 

public property (such as public streets) should not be 

taken for private purposes without compensation. 

Figures from nine Iowa cities were given by Mr. Pierce 

to show the effect of municipal ownership on city finances. 

Four of the cities were the next largest to Marshalltown 

within the state, and four were the next bmaller oum, 

the ninth was Marshalltown itself. The figures given 

showed a lower bonded Indebtedness and lower rate of 

taxation in cities having municipal ownership than in 
those with private ownership. 

The cost of street lighting In Marshalltown, under pub¬ 

lic ownership, was given at #;u: per lamp per year (l,2(gi- 

c. p. arc) and In the eight other cities, with private plants. 

$89. The lighting plant In Marshalltown is operated In 

connection with the water-works. It was added to the water 

works, steam for the new engine being taken from the 

water-works boilers. The total cost of the electric lighting 

plant, not including the water-works boilers and building, 

has been $1(1,(1()0. In figuring the cost of electric lighting, it 

was brought out by questions from the audience, the coal 

bill for two months of the year is taken and also the *2." 

per month added to the salaries of the three men at the 

station when the lighting was added. Interest at 5% on the 

cost of the lighting plant, although there is no indebted¬ 

ness, and depreciation at 5%, are Included In the yearly 

cost. Coal at Marshalltown costs only $1.23 a ton. 

Probably the longest paper against municipal owner¬ 

ship was the one sent In by .Mr. Robt. 1*. Porter. He 

started in by calling attention tu tbe increasing municipal 

indebtedness of the country, part of which Is due to the 

craze for aiding steam railroads years ago, and then said; 

An effort Is now on foot, in my opiulun, fraught with 
great danger to American municipalities, to remove all 
constitutional and legislative restrictions on municipal 
indebtedness when the municipalities wish to purchase 
these so-called revenue-producing properties. • • • • 
Citizens who believe In sound government should vigor¬ 
ously oppose all attempts to remove the constitutional 
limitations on state and municipal Indebtedness. 

Official English reports on the municipal ownership of 

gas works “show no special advantages In favor of mu¬ 

nicipally owned plants." Tbe Massachusetts Oas and 

Electric Lighting Commission has recently published fig¬ 
ures detrimental to municipal ownership. 

The city of Philadelphia turned over its gas works to 

the United Gas Improvement Co., Dec. 1, 1897. From 

that date until July 1, 1897, the company paid the city 

*4fi7,fi28 as a percentage on all collections made by It. 

under the terms of tbe lease. If Philadelphia would also 

turn its water-works over to a private company, the au¬ 

thor stated, "the public would be better served and mill¬ 

ions saved to the taxpayers." 

In place of perpetual franchises reasonable leases should 
be made to companies. 

The personal Inquiries of Mr. Porter bad led him to 

believe that when submitted to practical American tests 
the glowing accounts of municipal street railways abroad 

are valueless. Municipal ownership in Great Britain has 

made nothing like tbe progress reported, while In the 

matter of water, gas and street lighting. It Is a question 

whether the United Kingdom or the United States Is la 
tbe lead. 

Personal Inquiries In London lead to tbe conclusion 

tbi(t the tramway employees of the London County Coun- 

cal govcriiliKiit. is a far diffcrciil Ihltig lli.iti iiiiil. r mn 

changcablesystem The faults of American municipal book 

keeping came In for a share of Mr Ocmunib r’s criticism 

In conclusion, he urged publicity of the accounts of mu¬ 

nicipal franchise corporations. Including sworn statcnicnls 

of receipts and expenditures and tin right of municiiia' 
• xamlnatlons of the accounts of thes. companies 

Mr. Gemundcr was Internipted many times during tin- 

reading of his paper by questions from the floor and by 

examples of cheaper service render, d by tuibli. ns com 

l.arcd with private ownership. Many in tbe ainllence 

simply could not keep still during an abstract di8<'Usslon 

of the subject when they were so brimming full of con¬ 

crete facts, as they believed, showing the excessive cost 

and other objectionable features of private ownership 

In the heat of the argument these impatient ones did not 

always make it clear whether th. lower prices under 

public ownership were offset by in. reased taxes, but in 

several Instances this particular point could not b. rais.-d 

Some of the delegates objected to the statement by Mr 

Oemunder and others on his side that municipal reports 

could not be trusted, urging that It was hardly courteous 

to make such charges before a body .-omposed of city 

officials. Mr. Taylor, of Bridgejiort. asked If the figures 

submitted by private companies were any more trust¬ 

worthy, and if It was not true that they kept two seta of 

books. In case public statements were required. A dele¬ 

gate from Los Angeles lllustrat.d the feelings of his 

fellow citizens on the advisability of municipal ownership 

by stating that they recently voted, 8 to 1, the sum of 

$2,990,Otst for municipal water-works. He thought short¬ 

term contracts was one of the reasons why lighting com¬ 

panies charged high figures, and suggested that where the 

law prevented longer contracts than a year, as In Los 

.\ngeles, the city might obtain much more favorable rates 

by building the wire system and letting the companv 
operate It. 

After the agitation created by .Mr. Gemunder's pap.r 

had subsided, Mr. James B. Cahoon, of Elmira, N. Y , 

presented "A Business Argument Against Muiilcipal 

Ownership,” which soon raised another tempest Mr 

Cahoon stated that he had had charge of private water, 

gas, electric light and street railway systems, and is now 

Vice-President of the National Electric Light Association 

He thought the demand for municipal ownership was 

a "snap judgment” on the part of most people. Where 

municipalities have, under state laws, the apparent right 

of municipal ownership and exercise them, they rob capi 

talists, unless. In case of purchase, they pay for th.- 
good will of the business. 

Municipal street railways abroad give nothing like the 

service rendered by private American lines, having 1.'5,0(J9 

population per mile of track to our 2,G0fi. No municipal 

plant has developed anything new, private ones leading In 

all Improvements. No municipal plant has been or can 

be operated as cheaply as private plants by 10%, largely 

because there is a lack of Incentive to that end. 

At this point the audience again gave vent to Its feel¬ 

ings and the speaker was forced to yield the floor tern 

porarlly (which be did most courteously) to the other 

side. Someone asked who pocketed the saving due to 

private incentive. Mr. Cahoon answered that It Is the 

fauH of the city If It does not. Mr. McVIcar, of Des 

Moines, told bow the operating expenses of tbe water 

company of bis city were swelled when tbe reasonableness 

of the rates charged was In question, by Increasing the 

salary of tbe president and giving salaries to his relatives 

men In bis employ, who paid them over to the president 

When Mr. Gaboon was allowed to resume be said iiia. 

private companies employ their men on tbe merit system, 
and there should be a rigid system of public accountiny 

for plants under both private and municipal ownership 
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The Importanre and the Krrat coat of obtainlnK pure 
water aupplles may aometimea make private ownerahip of 

water-worka impracticable, but no queallon of public 

health appilea to the other aervicrg under dlacuaaion. 
An InvestlKatlon of the Detroit municipal electric llKht- 

Init plant, made by the prealdent of a Chlcano electric 

company, and publiahed In the ChlcaKO ‘'Kconomiat" for 

April K, 1.’., and ‘S2. ahowed that the aervlee, prop¬ 

erly accounted for, coat the r!ty more than a private 

company had offered to do the work for before the plant 

waa built; the Increaaed coat belnt? per lamp in IK'.ai. 
in 1S1*7 and 121* In IMts The city reporta tell quite 

another atory, however. The reported coata of municipal 

aervlee generally omit depreciatbui, Inaurance and taxes, 

and aometlmea Interest charisea. 

The next paper aKalnat municipal ownerahip waa by 

Mr. M. J. Kranclaco, of Rutland, Vt. Me aald the proper 

function of municipalities la to povern, not to usurp the 

work of Individuals. If competition Is unsuccessful, why 

not have pubic regulation? There la no analoKy between 

water-works and electric IlKhtInK plants. Nature provides 

water free, ready for distribution. Klectrlcal works require 

the most delicate machinery, easily Rettlntt out of order 

and liable to be suddenly thrown out of use by accident 

or soon discarded tweause out of date. 
A larae part of Mr. Francisco's paper wag devoted to a 

critical analysis of the flRurcs of cost of municipal elec¬ 

tric IlKhtiiiK. and fo showltiR how coats were grossly un¬ 
derstated, owing to omitted Items. Many of these criti¬ 

cisms appeared to be well grounded. 
If true, as claimed, that private companies bribe city 

officials, ran the latter be trusted to handle money? If 

honest men were electc-d to office there would be no brib¬ 

ery by corporations. A number of cities were cited as 

having abandotiitl municipal ownership. 

On Thursday, Mr. Cahoon read a letter from the National 

Klectrlc Light Association, offering to pay half of the 
expenses, up to of an examination of the books of 

municipal electric lighting plants, the examination to be 

made by an expert selected by the President of the Na¬ 

tional Klectrlc Light Association, and approved by the 

President of the League of American Municipalities. Mr. 

Cahoon stated that the electric lighting companies wished 

to learn whether It was safe for them to continue to In¬ 

vest money In their business. The convention voted to 

accept the offer, provided the President of the Ivcague 

should appoint an expert to examine the books of private 

electric lighting companies, the expert to be approved by 

the President of the National Electric Light Association. 

This counter proposition met with some opposition from 

the repreaentatves of the electric light association, who 

urged that their desire was merely to learn whether or 

not municipal lighting was a success; but the other aide 

replied that Its advocates likewise wished to learn whether 

private companies were not charging too high rates and 

putting forward unjustifiable claims In comparing public 

and private ownership. The amendment was finally 

agreed to by the represenlatlvt's of the companies, al¬ 

though they asserted that It was Intended to block their 

proposed Investigation, since It was doubtful whether any 

one had authority to authorlie a wholesale examination 

of private accounts. 
The form In which the offer was finally accepted was as 

follows: 

Resolved, That the offer of the National Electric Light 
Association to pay one-half of the expenses, not to exceed 

to Investigate municipal plants, the Investigator 
fo be appointed by the said association, be accepted on the 
following conditions: 

First. That the President of this League appoint one In¬ 
vestigator and the President of the National Electric 
Lighting Association another; these two, with any needed 
assistants, to Investigate Jointly and report on all points 
of agreement and of disagreement- 

Second. That the investigation extend to the charges 
for comnierelal and street lighting, the cost of coal, the 
wages and hours of labor in private companies whose 
conditions are as similar as may be to those of the public 
plants examined. The presidents of the two associations 
In conference with their expert Investigators to select the 
plants to be examined, both public and private. In case 
of disagreement on this point half of the public and half 
of the private plants to be selected by each president. 

Later In the session a motion was carried to the effect 

that the National Electric Light Association be requested 

to formulate a system of bookkeeping for municipal elec¬ 

tric lighting plants. 

The formal papers having been read, the general dis¬ 

cussion of the subject of municipal ownership was opened 

by Mr. John MacVlcar, Mayor of Des Moines, la. He 

opened by saying that the opponents of municipal owner¬ 

ship were almost Invariably directly Interested In private 

companlea. He claimed that municipal ownership means 

lower rates. Improved service, higher wages for employees 

and purer politics. His own experience with municipal 

officers had not shown them to be as black as they ar-j 

painted. It takes two parties for bribery, and It Is not 

city officials alone who are approached by private cor¬ 

porations. In Des Moines influential cltlxens and the 

press have been enlisted on the aide of the corporations 

by purchases of stock at nominal figures or by absolute 

gifts of It. 

Regarding the proposition for public regulation of rates 

of private companies, as advocated In Mr. A. R. Foote’s 

iwcent book, the speaker said that reliance could not be 

placed on the legislature to authorise such regulation or 

on the courts to anforsa it. lioma goad had beaa asaam- 

pllshed In Des Moines, because such legislation existed, 

but tba courts rendered no aid. The gas company finally 

reduced Its rstes below |1.7.^ per l.lklO cu. ft., not because 

the court decided It must, for the court held that a fair 

price. The reduction came through the commotion caused 

by an attempt to bribe a newspaper editor. The editor 

carried $1,0(10 In cash, which had been given him to secure 

his influence for the gas company, to the city council 

and left H with them, to be delivered to the owner, when 

claimed. The man who paid the editor the money came 

to the council for it. The council refused to give it up, 

on the ground that be was not the owner, but merely an 

agent, and the State Supreme Court has upheld the action 

of the council. The agitation, however, led to the re¬ 

duction of rates. 

Mr. MacVlcar also took exception to Mr. Foote’s plan 

for determining cost of municipal service. He did not sec 

why a city should figure a profit when making up the 

basis of charges. It might as well figure contractors’ 

profits In the cost of paving when making out special as¬ 

sessments for work done directly by the city. 

At this point Mr. Wm. R. Hill. M. Am. Soc. C. E.. read 

a paper describing the water-works of Syracuse, the poor 

water service rendered by a company before the city 

bought the works, and the beneficial results under mu¬ 
nicipal ownership. 

The name of Mr. A. B. Foote, of Washington, D. C., 

waa on the programme to open the general discussion 

against municipal ownership. He submitted, without 

reading It, a pamphlet of 08 pages, containing some of his 

views on the subject, and read a resume of the argument 

consisting of twelve propositions, which he submitted to 

the convention for debate, and for reference to a com¬ 

mittee for report at the next annual meeting. These 

propositions. In the main, are presented In Mr. Foote’s 

recent book on ’’Municipal Public Service Industries.” 

reviewed in our Issue of Sept. 21. We will reserve them 
for future discussion. 

Prof. E. W. Bemls, now of New York, spoke next, and In 

favor of municipal ownership. In answer to Mr. Porter’s 

statements as to the development of municipal ownership 

abroad. Prof. Bemls said that 45 of 64 county boroughs 

In England and Wales own their water-works; 21% of the 

street railway track in England is In 16 municipalities 

which own their street railways; about 42% of the Eng¬ 

lish electrical lighting plants are owned by the cities and 

towns In which they are located. Various reports were 

cited to offset Mr. Porter’s assertion that public ownership 

in England had not been a success. The Philadelphia gas 

plant, cited by Mr. Porter as a desirable change to private 

ownership, was deliberated wrecked by the city officials In 
order that it might be turned over to the company. 

As to the propositions of both Mr. Gemunder and Mr. 

Foote that the taxpayer Is deprived of his capital when a 

city builds a water or lighting plant. Prof. Bemls said 

that with a proper system of charges the cost of service, 

including Interest on the bonded indebtedness, all other ex¬ 

penses is met by the consumers, so no taxpayer’s money 

Is required for capital, and therefore profits need not be 
included In the cost. 

(iuotatlons were Introduced by Prof. Bemls from 

speeches made at meetings of lighting associations in 

which It was deliberately urged that the newspapers and 

Influential cltisens should be kept on the side of the cor¬ 

porations by inducemenU effective to that end. and that 

manufacturers should be urged to decline to bid on ma¬ 

chinery for proposed municipal plants. Here Prof. Bemi., 

was interrupted by sUtements that Just such refusals had 
occurred at Columbus, O., and Poughkeepsie, N. J. 

Prof. Bemls said he had recently collected fresh figures 

from 74 public and 132 private lighting planU, which 

showed the private plants were charging the most per 

candle-power hour .o. street lighting. Thj decrease in elec- 

trie lighting employees at Detroit, and alleged Increase in 

the work they must do, was shown to be partly due to 

the substitution of carbons which burned two nights 

Instead of one. As to municipal ownership of water¬ 

works In this country, figures from ’’The Manual of 

American Water-Works’ were cited to show Its preva¬ 
lence, especially In the larger cities. 

la It Better for a City to Do Its Work by Contract, 
or Day’s Work? 

By Geo. R. Perry, Mayor of Grand Rapids, Mich. 

The author was In favor of the work done directly by 

the city, urging that under the contract system cheap. 

Imported labor is employed, poor material used and bad 

work done, the contractor being Interested only In making 

proflu. The city Is Interested in having a higher class of 

labor employed and In having as good work as possible, 

and Is more likely to get such work If it does It lUelf. 

Instances were cited of money being saved under the city 

system In Minneapolis and Grand Rapids. If there is 

any profit In the execution of public works, the cities 

should secure it by doing the work themselves. 

Drainage, Sewerage and Water Supply of New 
Orleans. 

By Wm. C. Flower, Mayor. 

The important municipal Improvemenu, under the above 

head, begun or proposed at New Orleans, were described 

by Mayor Flower. The work is estimated to cost $15,- 

6(X),(X10, and includes the cenatructlon of a comprehensive 

sewerage eyetem, the Improvement and extension of the 

drainage system for removing surface aud gM 

and the purchase and improvement of ihe w . 

including under the latter head the constru. •, 

mentation and filtration works. The drainage • 

cated in seven stations, will be drivou by ele. 

generated at a central station. 

Sewage Disposal I’robleins 

By G. Everett Hill, of New York Cit>. 

This paper was an able, popular presciua-. 

important subject named. The system of tr. 

filtration and forced aeration. Introduced by i:. 

Waring, is capable, the author stated, of bring, 

to a drinking water standard at the rate of IJ.', g 

sq. ft. per day, or 5,445,000 per acre. The p: 

quires the use of power to force air througU ■ 
but (many will be interested to know.—Ed.) ii, 

will be "inconsiderable, especially if electric pow 

needs no engineer, be used.” Water waste wa-- 

an Important factor in sewage disposal probleii 

gallons per capita per day, the author said, "a 

for extreme luxury in cleanliness—yes, for a 

ablutiouary dissipation.” 

English Cities at Work. 

By Frederic C. Howe, Cleveland, O. 

The paper opened with a reference to the high , ..ua.-tcr 

of the men engaged in public service in England, iiiaay o' 

whom are drawn from the students of economic.-! aad in. 

erature and also from retired military officers re¬ 

markably high civic spirit is shown in England, aa 1 the 

best men are glad to give their services to the citic.s. The 

three forms of activity which most engage Eng.i.sh cu,cs 
at the present time are: 

(1) Their relation to quasi-public corporations * • • 
(2) The effect toward the improvement of the -;aiiitarv 
condition of their cities as seen in the re> laniation o’t 
the slums and the erection of model tenements, c'.i The.r 
relation to labor, public contracts and the sweat.ng sys¬ 
tem. 

The most notable feature of the English attitude towards 

quasi-public corporations is that it is one of e.xpda&.y. 

A review waa given of municipal ownership of street 

railway lines, with figures Aea'gned to show the satisfac¬ 

tory results obtained. Uf 660 gas plants in the I’nited 

Kingdom over 260 are owned by municipalities. Kn.ia 

1883 to 1896 the municipal gas plants increased in num¬ 

ber from 148 to 263. The charges fur gas supplied hy tea 

municipal plants, ranging in size from 46,6il<i to o;:.'i.'«>). 

range from 54 to 78 cts. 

The author also reviewed the measures taken to impruvs 

the bousing of the working classes aud also the niovcu. ur 

for direct municipal employment aud fair wages. 

Constitutional limitations of Municipal liiileiit.-d- 

ness in Kelation to Public Improvements. 

By Chas. W. Tooke, Professor of Law, University of 

Illinois. 

The constitutional limitations placed on municipal in¬ 

debtedness, which range from 5 to uf the u^-seasel 

valuation, are more restrictive than was anticipated, ow¬ 

ing to the fact that property is rarely assessed at any¬ 

thing like its real value. It was supposed, as is shown by 

the debates In some of the constitutional conventions, 

that the percentage limitation would be quite llexible, 

through changes in the assessed valuation, but tbess 

changes strongly tend downward, wherever county anl 

state taxes are based on the same assessed valuation, 

owing to the desire of each municipality to make tba 

state and county taxes as low as possible. This points to 

the desirability of raising city taxes from one source and 

county and state taxes from some other source, such as a 

tax on corporations, as is done in New Jersey and soma 

other states. > 

Many cities and towns are seriously embarra.ssed in 

carrying out public Improvements by the limitations unde.* 

discussion, being unable to issue bunds for much-needed 

paving, sewers, schools, water-works and other Improve¬ 

ments. Two general remedies were suggested in tbe 

paper: (1) Exempt from tbe limitation all indebtedness 

due to revenue-producing works, like water-works and 

lighting plants; and (2) remove tbe limitation. In tbe 

former case, bonds of the exempted class should be Issue-l 

only on a two-thirds vote of tbe city council and on ap¬ 

proval by party vote. If the limitation be entirely re¬ 

moved, a system like that of the English Local Govern¬ 

ment Board might be adopted, under which all increa.s. s 

in bonded indebtedness could be made only after approval 

by the board, after a public hearing In the locality con¬ 

cerned. Tbe importance of this whole question is greatly 

increased by the modern demands for municipal owner¬ 

ship. 

General and Miscellaneous Business. 

The officers elected for the ensuing year were as fol¬ 

lows: President, Henry V. Johnson, Mayor of Denver; 

Secretary, B. F. Oilkison, New York city; Treasurer, Thos. 

F. Taylor, of Bridgeport, Conn. Charleston was chosen 

as tbe next place of meeting. Tbe constitution w:as 

amended so as to admit municipalities of 10,000 popula¬ 

tion, or lees, for $10 a year, and to create a class of as¬ 

sociate members, composed of individual officers, where 

cities do not Join. On the constU'Jtional amendments. 4'' 

cities voted, this being tbs largest number of votes cast 

on any proposition. 

■ s-i. 

. 1.- 

■ 'pen.— 

wb.t:, 

>'l a., 
Far-.y 

• SUta.;e 

i 



S
U

P
P

L
E

M
E

N
T
 

T
O
 

E
N

G
IN

E
E

R
IN

G
 

N
E

W
S

, 
O

C
T

O
B

E
R
 

5
, 

18
99

. 

L
A

D
D

E
R
 

D
R

E
D

G
E
 

F
O

R
 

V
L

A
D

IV
O

S
T

O
C

K
 

H
A

R
B

O
R
 

IM
P

R
O

V
E

M
E

N
T
 

W
O

R
K

. 
S

IB
E

R
IA

, 

A
. 

F
. 

S
m

u
ld

er
s,
 

R
o

tt
er

d
am

, 
H

ol
la

nd
, 

B
ui

ld
er

s.
 


