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not always the case. If the trolley wire runs back to the
power house or if there is another feeder nearby that can
be used as a pressure wire, the drops in the feeder and track
may be measured separately and an accurate idea gained as
to just how the drop is distributed. For example, if the
upper voltmeter terminal is connected to the end @ of the
trolley wire instead of to ¢, the reading obtained will be
the drop through the track alone, because the voltmeter
takes such a small current that there will be practically no
drop through 7'x. If one terminal of the voltmeter is con-
nected to ¢ and the other to «, the reading obtained will be
the drop in the feeder /7 /. This method is the one to be
preferred, because it at once gives an accurate comparison
between the loss in the overhead work and the loss in the
track and shows what part of the system requires attention
in order to bring about better working conditions.

AUXILIARY EQUIPMENT.

35. We have already considered that part of an electric
railway system that pertains directly to the supply of cur-
rent for the cars. The rolling stock and car equipment
remain to be considered, but before going on to this part
of the subject, it may be well to pay some attention to what
might be called the auxiliary departments of a road. Under
this head may be included car houses or car barns, repair
shops, etc. These, while not, perhaps, directly connected
with the running of the cars, are at the same time an essen-
tial part of the road. Their equipment varies greatly on
different roads, so that the descriptions can only be very
general in character,

THE CAR HOUSE.

36. The car house or car barn is a building used for
storing cars that are not in use; that is to say, either for
storing the regular schedule cars during the hours when
they are not in use or for storing closed cars in hot weather
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or open cars in cold weather. The ideal arrangement would
be to Lave the repair shops, the car house, the power station,
and the general offices all centralized, as it would effect a
great saving in time and labor; but, unfortunately, in most
cases this cannot be done, especially on large systems. The
nature and extent of the traffic dictates the location of the
power stations, and the cost of land that of the repair shop
and car houses. Of course, in many cases, a large system
is the result of the consolidation of several smaller ones, and
this always introduces objectionable conditions that cannot
be overcome. On the small roads, it is not so difficult to
centralize the buildings. On the large roads, it is the cus-
tom to have one large, well-appointed repair shop as centrally
located as possible in regard to the several depots from
which the cars are sent out on their runs. These depots
generally constitute a sort of combination car house and
auxiliary repair shop, where light repairs are done to avoid
sending the cars to the main shop. Such a combination
depot should, from the storage point of view, be as nearly
fireproof as possible and should have all the facilities for
extinguishing a fire.

Where practicable, the tracks should be far enough apart
to admit of easy passage between the cars, and the more
uniformly the daylight is diffused throughout the building,
the better. In some car houses the storage room is all on
one floor; this may be the first or second floor, according as
the cars to be stored are out of season or are just tempo-
rarily out of use. In other storage houses, two or more
floors are used, in which case an elevator must be used for
handling the cars on the upper floors.

Where the cars must be transmitted to and from an upper
story by means of an elevator, it is almost always the case
that the stripped or out-of-season cars are stored there. As
there is no possible chance of saving the cars in time of fire,
there is no objection to setting them on horses or barrels;
but where the storage tracks are on a level with a street
track, the cars should be set upon temporary trucks, so
that at an alarm of fire they can be run out.  For ordinary
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over-night storage of cars, the practice of having all cars
depend on the use of a transfer table to take them to a track
that leads to the street is a bad one, on account of the great
fire risk. Where practicable, every storage track should
lead to the street at one end or the other of the car house.
In some houses it is the practice to grade the rails down to
the street, so that in case of fire it is only necessary to let off
the brakes and the cars will run out. That part of the car
house that is to be devoted to light repair work should have
every facility for inspection and repair. There should alse
be a stretch of about 40 feet of double track, where the cars
come into the house, provided with a cement or other water-
proof floor, draining to the sewer or to a cesspool. This is
to be used for washing the cars as fast as they come in for
the night.

3%. For inspection of trucks and motors there should be
pits about 4 feet 8 inches deep directly under the tracks, no
pit to be shorter than any car that may be placed over it.
As to the total amount of pit room required per car, it is a
very hard matter to fix between narrow limits, as it depends
a great deal on how much trouble the equipments give. A
safe value, however, based on long experience with almost
all conditions of working with several types of motors and
trucks, is 1 linear foot of pit room for each car that runs
into the depot; that is to say, a depot handling 100 cars
could get along with 100 feet of pit room without a great
deal of shifting. The arrangement of this pit room will
depend considerably on the arrangement of the tracksin the
house. An ideal arrangement would be to have four pits
25 feet long each, or three pits 33 feet long each, according
to the length of the cars to be handled. The pits should
have cement bottoms and be properly drained. The space
between the tracks on the floor level should be boarded, but
the underneath space between the pits should be left open.

A couple of shelves and a row of small bins to hold a few
of the most commonly used sizes of bolts, nuts, and washers
save time and should be placed in each pit. Each pit must
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have a pit jack, which is a common pump jack with its rack
made longer and terminating at the top in a kind of cradle
to hold an armature without bruising it. The jack is pro-
vided with a pivoted base mounted on a four-wheel truck.
The class of work that it is profitable to do at the outside
depots is the changing of motor armatures, field coils, brush
holders, bearing -wheels, and controllers, and the supplying
of missing bolts, nuts, washers, and other small parts,
together with the general repair and adjustment of brake
rigging. A hand forge and a blacksmith that can make
himself useful in other lines of work are usually necessary
in any depot running out more than 30 cars. A small drill
press and lathe for boring bearings and for drawfiling or
turning down armature bearings to standard size, or putting
on-heads or bands, will soon pay for themselves in a depot
shop if operated by a man that can'make himself otherwise
useful.

38. Wiring of Car House. — The wiring of the car
house is a simple matter, but its plan depends on the track
layout of the house. Every track
should have a trolley wire over it.
The house trolley wiring, as a
whole, should be separated from
the main line outside by means
of a line circuit-breaker; it must
then be connected to the street
wires by means of a jumper that
passes through a switch placed
outside of the building, so that in
case of fire the whole house wiring
can be disconnected. The wires
in the house are supported on
barn hangers made for this class
of work (see Fig. 17). The hanger is fastened to the house
beam by means of lugs 4, 4, the trolley wire being fastened
to ear ¢. In iron barns, the hanger must be screwed to
wooden blocks supported from the iron girders. In some

Fi1G. 17.
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