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Seventh. Empty the tub into the box and set the latter
in motion.

Lighth. After ten or twelve revolutions, occupying
about one minute, stop the motion, open the trap-door
and empty the mixed concrete into the tub, so that it can
be deposited by the crane in some convenient spot within its
sweep, and thus be out of the way of the succeeding batch.

It will generally be found convenient to convey the con-
crete to its allotted place in wheel-barrows. It should be
compacted with rammers, in horizontal layers 5 to 6 inches
in thickness, uutil all the coarse materials are driven below
or flush with the general surface.

As a rule concrete should be compacted in place before
the cement has had time to take its initial set. Where the

cement contains quicklime, a delay of a few hours is some-

times necessary to allow the lime to become thoroughly

alaked.

CHAPTER VIL

TRAMWAYS, AND STREET RAILWAYS,

A horse can draw, upon a good stone tramway, a load
11 times as great as he can move with the same effort and
at the same speed upon an ordinary gravel road, the force
of draught being only {4y of the load in the first instance
while in the second it is 4. Even upon a very dry m‘nl
gmooth broken stone road—i. e. a macadamized road in its
best condition—the tractive force is 8% to 4 times as great
as upon a good stone tramway.

The marked advantages of a hard smooth surface for
the wheels of heavy vehicles to move upon on the one hand,
and the comparatively great expense of providing such sur-
faces on the other, hasled to the practice in some localities of
restricting the width of the wheel tracks to what will simply
suffice fHI" the convenient use of the several kinds of vehicles
upon which the traffic is conducted, while the rest of the
roadway is finished with a less costly covering.

Ac;)nstrm-lif:n of this kind is called a tramway, which
consists of two parallel tracks of suitably smooth and hard
material to receive the wheels, while the spaces between
them on which the animals travel, as well as the road sur-
face on either side, is paved with a different material.

The wheel tracks are usually of stone ; occasionally of
wood or iron.

As tramways are intended for the equal and common
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use of all classes of vehicles, and not, like street railwavs for
the exclusive benefit of specially .
to one kind of traffie, their

constructed cars restricted
construction and maintenance
properly belong like street paving to the municipality,
rather than to private corporations. They pOssess ("ul't;n'.n
advantages over street railways in being ;l‘d:lpt(‘d to every
variety of traffic and vehicles, with L']ltif‘;‘ freedom to leave
the tram when needful without becoming helpless or ineffi-
cient, and return to it as occasion or l‘E)I].\'l‘iljt'llCL‘ may sug-
gest. Stone tramways are in general use in Su:;ti!r;':.
Europe, particalarly in Turin, Milan, Verona, and many of

the smaller cities and towns of Northern Italy

The Italian Tram ways.

The Italian stone tramways consist of two parallel lines

of granite blocks or slabs, each slab being usually about
2 feet in width transversely,

. 8 inches in thickness, and 4 to
6 feet in length. The blocks are laid end to end with close
joints. The clear distance between the two lines is about
2 feet 4 inches, making the width between the tw
or center lines 4 feet 4 inches, which is ahe

width between the carriage wheels,

0 axes
out the average
) The roadway is usually
formed with a slight inclination from the sides toward the
centre, the tramway blocks being laid to the same inclina-
tion, with their upper surfaces flush with the road
on both sides.

surface

The horse track between the blocks is therefore the
lowest part of the road. Tt is paved with cobble stones fror
the neighboring streams, forming a shallow concaye channe]
along which the surface water flows away into suitable cross

drains.
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The wings of the road may be paved, Macadamized,
graveled, or left as earth roads.

The foundation for these Italian trams usnally consists
of a bed of screened gravel 5% to 6 inches in depth, sur-
mounted with a 2 inch layer of sand in which the granite
blocks are set.

The road bed is well compacted by ramming or rolling
before the gravel is spread, and this is also watered and
rolled or rammed in the usual manner. Sub-drainage is
provided in soils which require it.

The surface drainage is discharged by the central gutter
between the trams, into sub-drains, throngh vertical shafts
covered with etone gratings. The gratings are formed from
a single piece of granite, cut concave on the top to corre-
gpond to the surface between the trams, and usually provided
with three slots, each abont 12 inches long, 1} inches wide,
and 8 to 10 inches apart.

The cost of constructing one mile of the tramway above
described, with wages varying from 3 to 3 francs per day
for stone cutters, 14 to 2 francs for common laborers, and
2 franes for pavers, amounts to about $8,600, gold. This
includes the paving between the trams, the subdrains, and
the openings in the central gutter leading thereto covered
with granite gratings, and surface grooving the blocks

to give horses a foothold on the

trams when turning out
on steep grades. It does not, however, include the cost of
paving the roadway outside the trams.

Although the first cost of a good stone tramway is com-
paratively large, it possesses a long life, and the necessary
annual expense upon it for repairs is buta mere trifle. It
s an error to assume that they are out of date, although
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their usefulness and their general adaptation to the necessi-
ties and conveniences of traffic, have been greatly restricted
by the introduction of steam and street railways. They
are certainly not adapted to the most crowded streets of a
city, and as a connecting route between neighboring towns,
a railroad, although costing three to fonr fimes as much,
might in most cases be preferable ; but upon wide streets
and over short suburban lines with a large traffic, and in
special cases in manufacturing and mining distriets, and in
large cities, as a connecting link between the termini of
railroads, where steam cars are inadmissible, they are able
to supply a convenient and inexpensive method of carriage,
while the current outlay for maintenance, which amounts
to a heavy tax upon all other kinds of roads, is only
nominal.

Where the haulage is heavy both ways the tramway
ghould have a double track, the centre line of blocks being
common to both, and wide enough to allow the vehicles to

meet and pass each other without leaving the trams.

To insure a greater degree of permanence and stability,
the blocks should be bedded in hydraulic mortar, upon a
concrete foundation 6 inches thick. This wounld allow a
reduction in their thickness to about 6 inches.

The horse track should be paved with stone blocks as
greatly preferable to cobble stones.

An excellent substitute for a stone tramway is astone
block pavement of carefully selected blockse laid in mortar
upona concrete foundation. Its width for the vehicles in
common use need not exceed 134 to 14 feet to enable them
to meet and pass each other without collision. It should be
along the middle of the roadway, and slope each way from
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the crown at the rate of about 1in 40, the wings being fin-
ished with any covering suitable for the neighborhood.

Tramways should of course be laid on the grade of the
street as usually constructed, and there can be no advantage
in having the middle of the street lower than the sides.

Street Railways (Oalled also Tramways).

On a well built railroad, the force required to move a
car upon the level rail, at a speed of 5 miles per hour is not
far from g}y to g}y of the total weightof car and load, vary-
ing within these limits with the state of the rail with respect
to moisture and dryness.

The following rule is the one in common use for obtain-
ing this resistance :

1. Multiply the weight in gross tons by 6. The pro-
duct regarded as pounds will be the friction.

2. Multiply the weight by the velocity in miles per hour
and divide by 3. The quotient will be the allowance to be
made for concussion, in pounds.

3. Square the velocity in miles per hour, and multiply
the square by the frontage in feet, and divide the product
by 400 for the resistance of the atmosphere in pounds.

4. The sum of these three results is the total resistance
in pounds.

Upon street railway lines, in consequence of the presence
at all times of more or less dust and stiff mud upon the
rails, the tractive force is comparatively large. In the average
condition of the road it may be set down as fully y}5 of the
loaded car, so that a car weighing 4,000 lbs. carrying 28
passengers, each weighing 150 lbs—total 8,200 Ibs—would
require the exertion of a force of 68§ lbs (S2#%-) to move it




232 ROADS, STREETS, AND PAVEMENTS.

on a level rail at a low speed. Upon descending grades of
1 in 684 the brakes would not therefore have to be applied.

In practice the grades must conform to those of the
street, and for short lengths may be even steeper than would
be suitable for ordinary vehicles upon a good street surface.

The question of grades, therefore, for street railways, except

in special cases, resolves itself into the adoption of those
already existing.

Upon the Bleecker street and Fulton Ferry line, in New
York city, there are two very steep grades, one with an
aggregate rise of 10.3 feet in 225.25 feet, equal to a mean
of 1 in 21.8, and the other with an aggregate rise of 10.3
feet in 248.8 feet, equal to a mean of 1in 24, The point of
highest grade upon each ascent is very considerably steeper
than the average rise, which includes those portions with a
gentle grade near the foot and the crest of each stretch.

Drainage.

Upon streets snitably provided with paved carriage ways
and sidewalks, and with sewc{-s, there is no occasion to make
any special or additional provision for the drainage of street
railways, but for lines located upon country or suburban
roads, the same precautions must be taken to secure thorough
surface and sub-drainage that have already been described
a8 necessary for ordinary roads.
"epeat them here.

There is no occasion to

Construction.

A street railway, as almost universally constructed in the
United States and elsewhere, consists of rolled-iron rails,
laid upon longitudinal timbers or stringers, resting upon
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timber cross ties. The top of the rails shonld set flugh with
the surface of the street, and they should, preferably, be of
such patterns and laid to such gauge as will least incommode
the ordinary traffic conducted with the vehicles of the neigh-
borhood, for it will rarely occur that the interests of the rail-
way, and those of the truck, cart, and express wagon will be
(ati;(;r than identical. Upon crowded streets in particular,
and generally in the business portions of cities and large
towns, every device calculated to keep the current of traffic

moving, and prevent blockades, is a benefit alike to all.

Rails.

It is desirable that the car wheels shonld bear upon the
rail directly over the centre line of the stringers, or as nearly
80 as ]mssih-if‘. in order to obviate any tendency of the rail to
cant to one side, when the wood begins to become soft and
weak from decay. This condition however would exclude
the rail with t-hs.' gingle rib, raised on one side only (Soe
Figs. 68 and 69) and having a broad flat surface m*l'.up)'mg
the rest of its width, which is really the form offering the
least interference with the traffic conducted on ordinary

ges : for the broader the surface upon which such
(‘;xrriu;c.ﬂ can track. the less will be the difficulty, and l.he
less L]‘ie wrench upon the wheels, as well as upon the rails,
in taking and leaving it.

In st;me cities the pattern of the rail, as well as gau.g'o
of the track, is prescribed by municipal :mthnrit}'.. with
special reference to obtaining such a rnilw:n_\'_:w will not
only reduce to a minimum the annoyance occasioned by the
rai].s. to promiscuous traffic, but will enable them even ta
contribute to its promotion and convenience.
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A grooved rail, asa general rule, is not the most desirable
either for the railway company, or the ordinary vehicles upon
the street. It collects the dust and mud, and, in cold
weather, gets filled with ice and snow, thus greatly augment-
ing the tractive force of the car; while the wheels of wagons
and hacks, and especially of all of the lighter and frailer
classes of carriages, having once entered the grooves, experi-
ence a severe strain, and are not unfrequently twisted off, in
leaving them, while the rails themselves are thereby more o1
less disturbed and in time loosened at #heir fastenings. In
Fig. 65, serviceable and convenient forms are shown at b,

Fie. 65,

which if made of 55 pounds weight per yard will answer for
heavy traffic. For light traffic form ¢ of 30 to 35 pounds
weight has been found to be smitable. Rails are sometimes
made of 70 and even 75 pounds weight to the yard. Cast
iron rails have been tried withont giving satisfaction.

Stringers, or Sleepers.

The purpose of the stringers is two-fold : to secure a
uniform bearing for the rails, and to raise them to the level
of the street surface. They may be of southern or of ordi-
nary white pine, preferably the former, on account of its
superior stiffness and hardness. Any other kind of durable
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wood possessing these qualities, may of course be used,
provided its price be such as not to exclude it. The
sleepers are sawed, the usnal dimensions being 7 to 8 inches

Fie. 66

in depth, with a width equal to that of the rail, and a length
varying from 25 to 40 feet. (See Figs. 66 and 67.)

Cross Ties.

The cross ties (Fig. 66) may be of any durable wood,
either white or yellow pine, chestnut, or white oak, hewn or
sawed, 6 to 7 inches wide, 5 to 6 inches deep, and of such

s+
-

Fra. 67.

length as to reach about 12 inches beyond the stringers on
either gide. They may be faced on the top and bottom
only, the bark alone being taken from the sides.

.Upun streets suitably sub-drained, the cross ties are
simply laid in trenches excavated to receive them, care be-




236 ROADS, STREETS. AND PAVEMENTS.

ing taken not to loosen up the soil to a greater depth than is
requisite to give them a firm and level bearing throughout
their entire length, with their top surfaces parallel with the
line of the grade. The earth should be packed around
them and under their edges by tamping with a crow-bar or
other smitable implement, o guard against subsequent
gettlement or disturbance.

When suitable sub-drainage has not been provided, as
will often be the case npon suburban streets and country
roads, and especially where the railway is to rest upon
clayey or spongy soils, the bed should be sab-drained, in
substantially the same manner prescribed for ordinary roads,
by excavating to a width exceeding the length of the cross
ties by at least some inches, and to a depth of 6 inches
below them. The trench thus formed, after suitable cross
drains have been constructed, is then to be filled in with a
ballast of broken stone, gravel, coarse sand, or a mixture of
them all, which shounld be thoroughly compacted by ram-
ming in layers, to guard against further settlement or shrink-
age. When the filling has reached the requisite height to
receive the cross ties these .are placed in position, the

material under their cdges further compacted by tamping,

and the filling continned to the level of their top surfaces.

The cross blind-drains should be at least 12 to 18 inches
in depth, below the bottom of the filling or ballast, and
ghould exiend out on either side to the side ditches.

To preserve them from early decay, the stringers and
cross ties should be creosoted, in the manner described on
page 162 which, if thoroughly done, will add at least ten
years to their life.

FASTENINGS.

Fastenings.

No little difficulty has been experienced in firmly secur-
ing the rails to the stringers, and the stringers to the cross

i /
b oy

WA 71

Fia. 68

ties, and no system or method of fastenings has yet veen
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devised, possessing so few objectionable features as to com-
mand general adoption. It has been found impossible to do
away with the use of spikes, bolts, or pins, and these be-
come loose from'the gradual enlargement of the holes occa-
gioned by incessant vibration.

For securing the stringers o the cross ties, square Ol
octagonal oak or locust pias have been nsed, and they possess
the advantage that the spikes for fastening the rails can be
driven into the pins, in cases where they happen to come
directly over them. Half inch round iron bolts, or long half
inch square gpikes, are generally prcfcrz'cd to wooden Ppins.
The ends of the stringer with an iron plate under them, shonld
=zat on a cross tie, and not fall between them, but those on
opposite sides should not meet on the same tie.

To prevent the spreading of the track, cast iron knees
or angle irons are spiked to the stringer and to each tie or
each alternate tie. In some cases these knees are placed on
both sides, in others on the outside only. of each stringer.
(see Fig. 68). Transverse wronght iron tie bolts, of about 4
inch round iron, passing through both stringers, and having a
head on one end and a screw and nut on the other, have also
been used for the same purpose either with or without the
knees. Such ties should be placed near the bottom of the
gtringers, in order that they may receive no injurious ten-
gion or strain from the sinking of the pavement above them.

Additional security against spreading may be given by a
good block stone pavement, upon the entire street, including
the space between the rails, provided the stones be set firmly
against the stringers on either side. Even where a cheaper
kind of pavement is used for both horse track and street, it
is degirable that one row at least of stone blocks should be
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pet on each side of each stringer, and these should be com-
posed of alternately long and short blocks (as shown in Fig.
69), so as to tooth into the contiguous pavement, and thus
avoid a continuous joint which would wear into a rut.

The best pavement between the rails, and upon which
the animals appear to travel with greater confidence and less
fatigne than upon any other possessing the requisite firmness

and durability, is one of rather small cobble stones, laid with
a very slight inclination from the centre toward the rails.
The top of the pavement should be at the same height as
the top of the adjacent edge of the rail. With a rail there-
fore, having a single rib on one side and a single horizontal
fange on the other, the pavement next the rib will be as
much higher than that next the flange as the rib projects
sbove the flange. If the rib be on the inside of the rail the




i
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horse track will be higher than the rest of the street, and if
on the ountside, it will be lower.

Many methods of fastening the rails to the stringers have
been practiced, among which that of clinch spikes with
countersunk heads, driven vertically through the bed or
thin portion of the rail, well into the sleeper, is about the
best. When the width of the bed will admit of it, the
spikes should be placed two to three feet apart, alternately
near its inner and its outer edges, so as to give the rail a
firmer seat, and counteract its tendency to cant to one gide
or the other. Sometimes the spikes pass through the edge
of the rail diagonally, and sometimes screws are used diago-
nally or vertically. When rails with vertical webs at the
gides, reaching some distance down the faces of the stringer,
are used, the fastenings may be spikes, screws, or staples
passing through the rail into the timber horizontally.
The ends of the rails should meet as far as possible from the
ends of the stringers.

The perishable nature of wood is a source of serious
expense in the maintenance of street railways, and efforts
have been made to substitute iron and stone for the timber
cross ties and sleepers, but no trial of this method of con-
struction has extended over a sufficient period of time to
fnlly test its practical value.

Many experimental attempts have been made to replace
horses by mechanical motive power; for the propulsion of
street cars; and gas, hot air, electricity, as well as steam,
have been suggested and some of them:tried as motors, but
never with entirely satisfactory results. In the present con-
dition of the problem, the great desideratum appears to be

a emall, noiseless, spark-and-smoke-consuming steam engine.

CAR BRAEKE AND STARTER.

Car Starters.

The frequent haltings and startings which are necessary
for the accommodation of passengers using street cars,
operate asa mOst gerious tax upon the endurance of the
horses, and within the last few years many mechaniecal devices
have been tried, mostly as matter of experiment, with the
object of removing or lessening this evil.

The prevailing idea appears o have been to store up the
power necessarily exerted by the brakes in bringing the car
to a state of rest, by the compression of some form of spring,
and then to expend it in turning the car wheels, so as to assist
the horses at the moment they are required to start forward.

It is to be regretted, however, that no car gtarter has yet
been invented, possessing sufficient practical merit to com
mand general approval. They have all failed in a greater
or less degree, to render with reasonable certainty, and at
the proper moment, the measure of aid required of them.
In order to be efficient, they should be under the easy and
quick control of the driver, and possess enough initial power
to move the car within 1 to 1} seconds after the signal to
start is given, and before the horses have taken the draunght
upon their collars.

The principle upon which the Crozier car brake and
starter operates will be anderstood from Fig. 70. The
upper portion of the figure represents the apparatus in plan,
while an end view is given in the middle, and a side view in
the bottom cut.

A is a bevel wheel keyed fast to the car axle, and B i3
another wheel facing it but fitted so as to turn and slide
on the axles and having a rose clutch, C, for connecticg ta

IUT——————

B aes
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the axle so as to turn it when desired ; it also has a sleeve
D, extending nearly to wheel A, and conpled by a crotched
arm E, with a rock shaft below (seen at F in the bottom
cut) by which the driver, by means of a lever at W, shifts
the gears as required for stopping and starting.

The sleeve D, is also the bearing for one end of the
shaft G, on which is a wheel I, for gearing with wheel A,
also a wheel H, for gearing with wheel B, and also a drum
K, for winding up a spring or springs I, and which has
its other bearing in the arm J, of the rock shaft F, so that
by the oscillation of the rock shaft through the medium
of the lever at W, the shifting is effected.

When the car is moving forward, if the driver by a move-
ment of the lever at W, gears the shaft G, with the wheel A,
by means of the wheel I, the drum K winds up a chain which
compresses the spring L until the car stops, the wheel B being
at this time disconnected with the clutch O, and free to
move around. At the signal to start, the shaft G is thrown
out of gear with the wheel A, and the wheel B at the
same movement engages with its clutch at C. The spring
then reacts, and in unwinding the chain from the drum
K, starts the car through the medium of the wheels H and
B. The wheel B, being larger than wheel A, affords a

greater leverage to the power of the spring in starting, than

that applied in compressing it when stopping.

The Fireless Locomotive.

Upon the subject of mechanical motive power for street
cars, to which reference was made on page 240, it seems
proper to mention an invention of Dr. Lamme of New
Orleans, consisting of a small locomotive with a beiler of
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about 60 cubic feet capacity, but without any furnace or
other appliance for heating it.

The principle upon which it is expected to work may be
stated briefly as follows :

“When required to start the car, the boiler is nearly
filled with cold water, and the locomotive is run alongside
of a large stationary boiler, working at a pressure of 200 Ibs.
The steam pipe of the stationary boiler is connected with the
locomotive boiler, steam then rushes into the latter, and in
a few minutes it raises in the cold fireless boiler a pressure
of 1801bs. The connection with the stationary boiler is then
uncoupled, and the fireless locomotive is ready for work.”

The experiments which were made with this fireless
engine were tolerably successful on roads that were level or
nad only very low grades, and while there were very few
stoppages ; but upon steep grades and when operating with
frequent halts, itslimited power was soon rendered inefficient
by the constant loss of heat by radiation.

As street railways must adopt the ordinary grades es-
tablished for other vehicles, and as the stoppages must neces-
garily be frequent to allow passengers to get in and out, and
must be made, even upon ascending grades, unless they are
exceptionally steep, Dr. Lamme’s locomotive will require
extensive modification and improvement before it can be
accepted as a practical solution of this question.

There are such strong prejudices in the mind of the gen-
eral public against placing a steam boiler in

a car occupied
by passengers, even although it may be kept entirely out of
gight, and so arranged as not to interfere with their comfort
or convenience, that it is donbtfal w

hether a self-contained
steam car can ever commend it

self to popular favor,
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It is to be hoped, for the benefit of all, that the inventors
who do not share this view, will be able by mechanical con-
trivance and skill, to remove the objections on which it is
fonnded.

Statistics of Street Railroads.

The following tables, giving the chief particulars of
cortain horse railway companies, have been arranged at ‘thv
request of the author, by Mr. Isaac Newton, Engineer, of N!'.‘,v
York city, from the annual reports of the Massachusetts l{;{..:
way C-'un‘mli.ssimu-rs. and the State Engineer and Sur\v‘w.:r of
lhtj State of New York for 1873. The examples have been
gelected so as to give information rc.~|u-vtin_~__’.1he opvr:ilt'.un of
such railways in the crowded streets of cities, as well as ox
ordinary country roads or turnpikes. :

'l'h(: particulars given may be divided iu-i‘-\'n :l;l.-'gr--' :_,'rirsi‘
those regarding the cost of the vunﬂh'lu-“tmn of Liru- ’.”;:\_‘M
second, those referring to the cost of maintenance, ::u-lu-:mg
all operating expenses, and the amount Iarhl .‘*Hllrl‘t-‘ f>'.“'-ht.j
revenue. In the case of the New York railways, the If-.:m« 8
respecting the cost of construction are not in ilil.l’:l.it‘ﬁ \'--'.,lu!:al-".
but those regarding the operating expenses are, in the ,”!’H:'““
of the writh{.-r, correct : the latter are obviously of the n:-:
importance. Engineers can estimate \_'-'i-:h all ne :
accuracy the cost of constructing and equipping a proposes

horse railway ; but respecting the cost of operation, th

facts

obtained from experience with existing roads are the only

safe guides to a close estimate. !
. GRS )
Regarding the Massachusetts Roads, both classes ¢

; | ] i ants
ficures may be taken with confidence, as accurate statemex

of the facts.
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TABLE 1—Particulars of Horse Railroads in State of New York, compiled from Report of N. Y. State Engineer and Surveyor for 1873.

«

l |
Second | Third Sixth B'way Eighth |Dry Dock 42d and | Bleecker | o | Brooklyn 3 Brooklyn L‘ouu_vln.] l:uﬂ lo

Avenue | Avenune | Avenue | and 7th | Avenge | 80d East Grand St.| St.and | o | Bathand : City and and

Railroad. 1} i.| Rail | Av. i B'way Ferry |FultonF. : Coney Is. Newtown| Brooklyn| Kailrosd
== Haltroad i Y B 5 Reiromd Railroad Raiirn.;;d. Railroad. Railroad. Railroad. *|Railroad. l(.n’nruul.‘l ompany

I. Description o}J
Road.

1 Length laid 10 miles. .| Bmiles. | 950 m. | 10.73m. 5.18 miles| 9 miles. |6.10 miles| 7 miles. | 40.50 m. | 15 miles.| 10.28 m.

2. Length of donble
e ] e " e e 5.18 miles{18 miles. | cess| 8,000 ft, | 41 miles. |7 miles.| 463 m.
|

3. Weight of rails, ; :

pounds per yard...| 60 Ibs....}56 to 68lbs 52,62,65 Ibs}60to65 1bsi4S 52 62 Ihx 64 1bs. 58 1bs. |62t095 1bs|45t070 1be|45t064 1be|45852 Ibs.| 45 Ibs.
IT, Revenue. |
1. From passengers..| $678,547] $1,512 89 $394,188 g $776,80¢ 3 $340,637] $252.859 1 771 $1,461,808 $101,955] §$179,924) §$200.9%)

2 Horses, manure,
old material, adver- (Bond Bonds,
tising in cars, and [ Bonds— ) 230, |. $4 864 ; $34,990 £ $11.067] $123%49
miscellaneous...... 2 6371 $628.420] $201,077 i . 2

3. Total revenune.....| $631185) £2 140,826] §£938 434 $920,158] $798,040 275,68 o5 §esT $05,704 $1,496,294 197.186] $221.801] $324. 98

III. f){pf’fﬂf ing
particulars.

1. Number of passen
gers carried 13,570,955] 26,950,000( 14,747,141] 17,888,776} 15,143,048] 15,586, 1% 6812,750| 5,057,191| 1,784,846] 386,234| 29,500,000 3,586.514] 3,506,117) 3.442,768

{ 6¢.thro.] § 6¢c.thro.| § « r : . 1t =11
2. Rate of fare. | 5¢.way. | | be.way.|} O cents.| 5 cents. | 5 cents. | 5 cents. 5 cents. | 5 cents. | 5 cents. . i P& L% cents.
{ propor.|)
8. Rate of speed, in-

coding stops......|[1h. 20m. (1 h 0m. |6 m. p.b) 46min. | 0Omin. |.....cc0u.- 57min. | 0 min. | 47 min. | 50 min. 1h.46 m.| &Smin

IV. Eguipment.

1. No. horses or mules 1841 5 3| 1 horse, 9
3 dom. cars ¢

251 Pas.| | {24 Pass

. Number of cars... X
2 umber of cara 1 11 Prt. b 1 8 Fre.

V. Cost of Road
and Equipment,

L Road-bed super-
structure, incl. iron, |$1,816 412| $1.500,000f $857 . 444] $2.841.200] $844.450 2 $720,754] $1,740554] $515,786 &5 890{ §$1,000 855

!

$. Land, buildings, & I l i
fixtures, incl. land ! !

dam $410,508] $1,817,865 $8%7.500|  $657,800{ $509,211 - | $mps0f  $esgen $ads1e $48,164| $600,543) 1 §813.278) + $008,806| $160,484

$210, 514

8 Horses & harness.| $173,187| $250,000f $385.817] $191,050{ $102.300 —- Mﬂhx;‘gﬂl' s, | $127.903}) .04

$733,401
[ 6 T uu.mi SMII(J 111,108  gI5748' 137518 e, ‘ i




ROADS, STREETS, AND PAVEMENTS,

Second | Third Sixth B'way Eighth Dry Dock m”:}\“lr Ninth %r::;ﬂﬁ,}ﬂ s ?‘T;?:E?U’Ir:fﬂh. l?:""n'l?
Avenue | Avenue | Avenne | and 7th | Avenue | 04 East : Coney Is.|pofiraad. [Newtown| Brooklyn| Railroad
Railroad. |Railroad. |Railroad. | Av. R. R. |Railroad. Railroad ad.|Company
1

fton F Avenne
OT -l Railroad.

. . l.
?{ai!‘;ﬁf;d_ Railroad.

FI. Operating
naes,

1. Repairs to road-bed

rlwr., incl. iron, rep. 131.975 = —_ c
of bidings, fixtures, m,m:—%?u Rt ' $41.469 7300 849,601 5 $9,019 $15,101 1,57 $15,141]  §21.51

2. Taxes on real est.. $3,900 25,128] $22.781 $14,875|  $22 850! $8,8%9 $14.7700. . oo e : o=, 5 §1,346 st

3. Saperintend., office szl { S3.0001 | -
exp., clerks, etc....| $22.200 67|  $12476]  $18.850| $90.261 $22.55 1 $15,511 $7.42 { $2.001 { 910,708

4. Conductors &driv.| $146,089 $341,118] $170,186] g194,052| $162,111 . $67,850]  §49,540 £397,12

b . 0.0
roadmen...........| $29,160] $2249% g40.8% $18,875 : g docy e e
6. Repairs of cars £40 633 $23 61¢ 71! 3,52 [ Eu;éil[":;‘
s 22 £40 533 $23,616; $ i‘ $16,52 ‘h L‘"‘-‘r;—‘,;.‘,‘-)

$17,419]  $20,11¢ ogs0|  $53,816] | $18,784

s23m 05 795 $11,506 | §2,720

7. Repairs of harness, 3 764) £8 885 $5,749 $4,080 $6,700 $1.004
$50,600] ) 2080 7,684

8. Horseshoeing .... $24.0 $60,768| $39.727 $28.020]  $29.006 29 674 - $10,656

3. Horses or mules...| $38,302| $131,628) $106,337]  $45,600| sges.200]  $49,1M4 . $20,300 (il hgiiss
10. Stable expenses. iﬁu,::ugg $3.403|  $71.539 $63,501]  §57,370 $3 $30,622 22,415 | $104,023 == it
11. Feed, bay, etc....| $119,8%| go67,144] 1507 $154,404/ ,\;;:_;.J $138,611 - | $50,007 S o G u'\:[
12 Fuel,gas, &lights|  $6,149| g7z g5 sTom|  $5.556 g $2,338 e

18. Oil and waste.... £501 $2. 7501 $1.311 $755 $859) $43)

: o via I'f $915{ | = 2 ~ $1.004 £ [
4. Water tax, ins ee.|1 g4 433l $4.7 2 £4.85 $5,220 wf_:'w: §1,683

oy

16. Damages to per

15. Law expenseu....i $£2476 2.7 i 3.15 $4.054 $5,997 $2. 4 : $4,250
sons and property. | £5,118]

$2 204 ¢ £6.95 $2,220| $1,388

$1,899]

|
|
|
|
|
|

$19,150 e e $9,927

$5,250
=1 £3,019
. Advert. and print.

: | Snow— | s S $29,620

#1. Contingencies....| 7,358 1 216 §3 36 89 550 d gl,,‘ | $24,410 $4,453 | Ty

| $3,21{ |
|
|

z;z'.l‘-:..'wi §220,007 $91,942  §35,340] §1,100,085) tie.l,cel1 §155. 8621  §104. 86

. Taxesondivid'ds

$1,760 §4.0684 $9.000

2. Total operating ¥
expenses £511,078] $1,501,516 $704,484] $655.709 s:;u;,;:f;i $634,990
!




ROADS, STREETS, AND PAVEMENTS,

TABLE IL—@iving particulars of the horse railways named below
compiled from the report of the Board of Railway Commissionert
of the State of Massachusetts for 1873.

Boston.

Highland
St. R'lwy

Lynn and
Joston
Railway.

Lowell
Horse

Railway.

Merimac
Valley Hse
R'lwy Co.

Metropoh
>.| tan Street
R."lway Co.

I. Description of Road

1. Length, miles......cuuu:.
2. Length of double track.

3. Length of single track
operated in one direc-
ton, miles............

4. Length of eingle track in
both directions, miles.

B. Length of switches, sid-
ings, etc., miles

6. Length measured as sin-
gle track, miles

7. Weight of rail per yard, |
pounds |

IX. Equipment,

1. No. of horees or mules..
2. Number of cars .........

III. Cost of Construc-
tion.

1. Grading and Paving.....

2. Track, including timber,
rails, and laying.........

8. Engineering and other
exp. during construction,

4 Total cost of construct'n

5. Average per mile of sin.
not incl. sidings ..

I¥. Costof Equipment

8. Other vehicles and arti

059
36

£124 501

cles of equipment....

£181,960

15,485

$14,008

1600 feet

5.508

1600 ft.—19
10400 ft.—30

BTATISTICS.

251

Lynn and

ston

Railway.

Merrimac
Valley Hse.
R’lwy Co.

Metropoli-

tan Street
R’lwy Co.

V.Operating Ex-
penses.

1. Repe. of rd.-bed & tracks

& Reps. of cars and other
vehicles, harness, horse-
shoeing...

3 Repairs of buildings....

4. Eeeping good the stock
of horses

& Wages of all employees,
excopting Pres., Treas.,
Sup't. and clerks

6. Provender

7. Taxes and insurance....

8. Damages for injuries to|
person and property

9. Rents & tolls paid other
companies ..

10. Salaries, office exp., etc.
11, Interest .o..cvvncensnens
12. Total exp. of operating

FI. Revenue.

1. Recelved from pass'gers
2. Rec. from sale of manure
3. Inc. from other sources.
4. Total INCOME-.vuuunns -
B Pr. ct. of exp. to income,

¥II. Operating Parti-
oculars.

1. No. miles run by cars...
2. Aver. cost per mile, cta.
3. No. of pass'gers carried

4 Rate of speed, incl.stops
Miles per hour

5. No. of persons regularly
employed by Company . d

{

6. Rateof fare—cents.. 1

807,432
26.12
2,511,180

6

149

55,716
31,307
1,729

11562

1R 402
12,013

5051

164,260

110.68

447,068
40.67

6

Bct. ticket
5

i
§

2 150,652 |

102 |

25 24

4 to 254, 5, and 6 g |

$47.912

89,732
6,940

20 464

431,295
158,338
24,900

81,970

3,01
17.61

2,470,214
36,078
18,211,096

5tob

68

5to 16

® This Is the total cost to the Company of road bailt and purchased ; the cask
rost is estimated to be §1,046,473.79.




52 ROADS, STREETS, AND PAVEMENTS.

The Brooklyn City Railroad Company operates 41 miles
of double track, radiating from the Fulton and Hamilton
Avenue ferries through the city to its suburbs varions
directions. The returns for the year 1875, show that the
company owns 1,950 horses. Each working horse travels,
upon an average, 163 miles daily, which somewhat exceeds
the average daily distance traveled on the New York city
lines. The monthly feed bill amounts to about $19,000.

During the year 1875 the company lost 334 horses, and
the yearly depreciation in the value of the live-stock was about
28 per cent., the average annnal depreciation for a term of
years being about 25 per cent.
ployed is 1,000.

The number of men em-

The company carried during the year 29,000,000 passen-
gers, at an average cost per passenger of 421 cents, or ar
aggregate cost of $1,221,592.

The gross receipts from passengers were $1,446,537.

Mr. Sullivan, the President, states that among the vari-
ous pavements in use between the rails, upon the ten roads

operated by his company, the one which is the easiest upon
the horses, and therefore the best, is formed of small cobble
stones, laid with only a slight fall from the centre to the
gides ; and that the horses should always be shod with flat
shoes, rather broad at the heel and without calks, and with-
out cutting away any of the frog, so that a portion of the

weight shall come.upon the frog, whenever the animal

treads upon an even surface. It is a rare occurrence for
any of the horses to become disabled by contracted feet.

182

Aneroid barometer... 10 |

25 %0
Angle of repose, definition of: - ‘} Bethell’s wood curing pruotl- . 182

| Beton Coignet.......eesesnss 21'1 214
| Binding material 85

-z | Bitumens. ....ccvcceenscsas 172
Applying stone on roads. 89 and 95, 96 |

Animal force and traffic, ratio be-
tWeeD..ccuess . .
Applying gravel on roads.....52 to 85

Applying mnew materials for re-
PAITE ...ovcessnsnssssans .121 to 136
Apportionment of materials for
TEPRITS ccan s 35, 136
Ascending grades, resistance on.. 3
Asphalt pavement..........171 t0 197
" foundation for.177, 178 |
Asphaltum 174, 1"
Asphalt rock k|
2 heating the...... ... 7
- applying the..179 to 1&‘ 'l“"
Asphaltic cement... 182 to 1-.\‘
Asphalt block pavement . ....191, 192
Asphalt mixer.. esseasseas188, 189
thhm: pu\.muonl me msnf 192 to 194
p price of
ok . in New York

A!ln'hu.t pavement, patent
“ “ in Whashing-

Asphalt, stone and wood pave-

ments compared..........197 to 207
Asphalt foot-paths,. .. 215 to 218
Asphaltine.. ..

Basalt and schist. .
Basaltic rock for roads.

Bastenne mineral tar
Belgian pavement
Best pavement for streets.

Bitaminous limestone....174, 176, 177

| Bitnminous limestone pavement

R NSy .- 176 to 181
Bitaminons masti¢ .........215 to 217
| Blake’s stone crus teearss92t0 04
Block pav at of uihi 191, 193
| Block pavements, objections t0.203, 204
‘Br;..n and starter for street oars
o 243
Hrmk pavement .... .eess169 tu 172
r‘kf‘..;-mﬁ |
3rick drains..... 5 to 58
Brn‘m n stone ros u] ratio of draught
to weight on n e A
Broken stone footpaths.... .-19 to 221
Broken stone roads

C.

Car brake and starter

Catchwaters .. ...ccecsvscacss 71, T2
Central Park, N. Y., roads....... 89
Charcoal TORAS ...evessssees.107, 108
Chicago pavements.......
Classification of roads

| Cleansing street pavements...... 199
Cobble stones

Cobble stone pavement.....148 to 145
Commen rosds, fixing the line of . 44




