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THE MONROE STREET BRIDGE 359

Variety of wood, black gum; dimen

sions, approximately 3%x8x3. Exact

measurement taken in each case in cal

culting cubic-foot weight. These series,

before being dipped, averaged 3.9 per cent.

water absorption; after dipping the blocks

were heated for twenty-four hours to 100

degrees F'., then exposed for seven days'

to the direct rays of the sun, in an ex

ceptionally hot summer spell, during

which several short but severe rain

storms occurred. The blocks were then

placed in an incubator at 100 degrees for

twenty-four hours, and tested as usual.

 

The Monroe Street Bridge, Spokane, Wash.

HE Monroe street bridge, Spokane,

Wash, which is shown in the pho

tograph here reproduced, is re

markable for a number of features. It

has one of the largest monolithic con

crete arches in the world; it was con

structed in record time by the city and

under the day labor system, and it pos

sesses a beauty of design seldom found

in the larger bridges.

In 1907 the plans for the proposed

bridge were prepared by Charles McIn

tyre, who was then city engineer, but

construction was started under direction

of City Engineer J. C. Ralston. The

structure which this bridge replaced was

a steel bridge, which became so weak

ened under traffic that it was found nec~

essary to remove the street railway

tracks before the bridge was finally

abandoned. All the plans and drawings

were made in the city engineer's office,

and great credit is due to that depart—

ment for the choice and execution of the

design.

All the preliminary work upon the

bridge was done under direction of Mr.

Ralston, but owing to the fact that other

bridge work interfered, the actual con

struction was not begun until Morton

Macartney became city engineer. Mr.

Macartney had been first assistant under

Mr. Ralston. Professor Wm. H. Burr,

instructor in civil engineering at Colum

bia University, checked the plans before

construction work started.

The main arch of the bridge is of mon

olithic concrete, 281 feet in length, and

the over-all length is 784 feet. A wood

en trestle approach, shown at the right

of the photograph, will later be replaced

by an earth fill. With the trestle ap

proach, the entire length is 965 feet.

The clear height above the water is

130 feet; the width over all is 68 feet,

carrying two 9-foot sidewalks and a 50

foot roadway. The sidewalks are sup

ported on cantilevers capable of sup

porting a dead load of 500,000 pounds at

the center of the arch. The floor system

is of steel, incased in concrete. About

25,000 cubic yards of concrete were used

in the job.

The main arch is of the turn-ribbed

segmental style. The rise of the intra

doa is 113 feet 9 inches, and the width

of the ribs at the crown 16 feet, flaring

to 19 feet 9 inches at the haunches. The

thickness at the crown is 6 feet 9 inches.

The smaller arches are constructed of

two segmental spans, 120 feet long, with

four ribs, each 6 feet wide by 3 feet 3

inches thick at the crown, and are con

nected in pairs by a 6-inch soflit wall.

The spandrel and north arches are semi

circular, with spans 17 to 17 feet 6 inch

es, with spandrel columns 3 feet 6 inches

thick.

The roadway is handsomely finished

by a decorative railing and by archways

which are placed over the sidewalk on

both sides, at the two piers. These

arched stations are attached to the walls

of the stations on the sidewalk side, and

on the roadway sides are modeled con

crete buffalo skulls. Ornamental light

ing standards are placed along the road

way on both sides, spaced 8 feet apart.

These poles support white ball globes

and tungsten lamps. The driveway is

paved with wood blocks treated with

carbolineum.

As was stated, the bridge was con

structed under the day labor system.

Owing to the fact that the cost of labor

in all lines was greatly increased shortly

after the start of the job, the estimate

fell far short of the actual cost of the

bridge. The labor cost alone was $220.

723, the greater part of which was paid

for carpenters upon the form work.

When the different classes of labor

raised their prices, the carpenters in

creased theirs from $3.50 to $5, so that

some idea may be gained of the differ

ence which was made between the esti

mate and the cost, due to the increased

scale.

The preliminary construction was car

ried on by means of aerial tramways,

and later a wooden trestle was construct

ed. The collapse of this trestle, and the

consequent injury to a number of work

men, led to the planning and construc

tion of a steel false work, by means of

which the main arch was completed.
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The cost of this steel trestle was about

$40,000, but as it may be used in con

structing future bridges, its price was

not a total loss. A unique feature of the

construction was the method adopted of

separately completing each segment in

the arches before putting them in place,

which is a departure from the customary

method of building the molds and then

filling in the concrete.

The net cost of the bridge, after cred

its have been made for machinery and

supplies on hand, is $487,000, and the

gross cost was $535,000. The time of

construction, excluding delays, was

twenty-three months.

A Hot Water Meter.

By Dr. Robert GIillllth, Dresden, Germany.

HE average water meter reminds

me of the darkey's sermon, which

be commenced by saying, “Dere am

two ways, breddren; er broad en narrer

way dat leads ter distraction en er nar

rer en broad way dat leads ter perdic

tion,” to which the comment of one of

his hearers was, “Ef dat‘s de case, dis

nigger takes ter de woods!"

The particular reason why the average

water meter reminds me of this sermon

is that there are two principal kinds—

one that, under higher pressure than or

dinary, registers too much, and one that,

at low pressure, shows too little; so that

the only way to use them is to couple

one of each kind tandem, weigh or meas

ure the water after it reaches the meter,

and not bother about the latter at all.

Some stick open with grit, and some

stick shut with soft dirt. The ones with

hard rubber disks bulge out when they ‘

are used with warm water; the ones

with brass pistons wear and leak when

there is sand in the water. Altogether,

one is “between the devil and the deep

sea" in the matter. Of course, the dif

ference of temperature of the water be

tween summer and winter makes a dif

ference in volume that is appreciable

when it comes to exact work. Be this as

it may, as a rule we rely on volume me

ters. They are a good deal better than

guesswork.

One which is used in great quantities

in Germany is that here illustrated,

made by the Siemens & Halske Com

pany, of Nonnendamm, near Berlin, and

is used for hot water. A hollow metal

disk, resting on a ball joint, is inclosed

in a housing, the form of which corre

sponds to the peculiar oscillating move

ment of the disk. The latter moves

about the spherical surfaces, and its

periphery or outer edge describes a

spherical curve corresponding to that of

the housing, always dividing into two

parts, an upper and a lower, the cham

her which this housing incloses. The in

let and the outlet opening are beside

each other, but separated from each

other by the vertical partition wall tend

ing towards the center of the disk cham

ber, and which fits in a slot in the brass

disk, preventing the latter from turning

about its vertical axis and hindering the

water from passing through the meter

without oscillating the disk. Passing

through the disk chamber, the water has

prescribed for it a definite path, by

means of which it brings the disk into

oscillation, and the result is that with

each oscillation of the disk a quantity

of water flows from the disk chamber,

corresponding to its net volume. The
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A HOT WATER METER.

result is in effect that of a piston pump

in which one to-and-fro movement of the

piston drives out an amount of fluid cor

responding to the piston displacement.

Referring to the sectional view: The

water enters at (a) and passes through

a. sieve (b) into the measuring chamber

proper (c). The movement of the disk

(d) is transmitted by the roller (f) and

the dog (e) to the wheelwork (h). The

measuring disk or oscillating piston is

guided by the cones (g) and (f), so that

there is always close contact between








