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November 11, 1915

control battery, four nine-point train-line receptacles
and one train line jumper, one combined blower and com-
pressor unit, and one complete air-brake equipment. All
of the main pieces of electrical apparatus are mounted
on one end of the car and the air-brake equipment is
mounted at the other end. This puts approximately 60%
of the total car weight on the driving wheels. The cars
are fitted for double-end control and operation.

The motors are connected in series and are started and
operated up to about 15 mi. per hr. as repulsion motors
with the auxiliary ficld, armature and main field in series.
The running steps for higher speeds place the auxiliary
field on one part of the car transformer and the armature
and main field on the other portion. Subsequent steps are
obtained hy increasing the motor voltages. Between the
motor shaft and the driving wheels are flexible gears, each
made up of a rim, a center and intermediate springs, which
equalize the rapidly pulsating torque of the single-phase
motor and prevent unpleasant vibration in the car frame.

The air-brake equipment is electro-pneumatic (the
Westinghouse U. C., which has been generally adopted
by the Pennsylvania R.R.). The application is made
simultaneously on all the cars by electrically controlled re-
lease, service and emergency sections of a “universal
valve” which replaces the “triple valve” of the older air-
brake systems. Thix equipment may be used with cither
steam or electrie traction.

ExciNeeriNg axn CoNsrruerioN

The dexign and construction described were carried
out by Gibbs & Hill, of New York City, as consulting
engineers for the railroad company, but in codperation
with the engincering department and officials.  All con-
struction except for substation buildings and inspection
buildings (which were built under outside contracts)
was carried on by specially organized force. The motor-
car equipment and important electrical apparatus was
furnished by the Westinghouse Electric and Manufactur-
ing Co., but the mounting of the car equipment was car-
ried out by railroad forces under the motive-power
department. The signal equipment and changes in tele-
phone and telegraph lines were designed and installed
under the direction of the signal and telegraph depart-
ments, the equipment being made by the Union Switch
and Signal Co. Tubular poles were made by the National
Tube Co., structural material by the McClintic-Marshall
Co. and Belmont Iron Works; overhead wires by J. K.
Roebling’s Sons Co., Waclark Wire Co. and Bridgeport
Brass Co.

®

KFlat or Adjustable Bearings in Brick Tests—Ordinary tlat
(rigid) bearings for testing brick in compression are nearly
as good as self-adjusting bearings, according to an extended
series of tests just reported in the October “Journal” of the
Association of Engineering Societies., E. L. Baker and A, F.
Suss, students in Washington Unlversity, made the tests.
The series included about 300 tests. To get comparative
values, each brick was first broken in cross-bending and tRen
the two pieces tested in crushing, each by a different method.
The bearing surfaces were chipped flat with cold-chisel and
hammer, but were not bedded. Two forms of spherical bear-
ing were used—(1) a one-plece bearing, consisting of a rocker
shoe the curved surface of which rested on the platen of the
testing-machine, while the other (flat) face supported the
brick; and (2) a ball-and-socket bearing. The comparison
values of crushing strength obtained in the tests are: One-
piece spherical bearing to flat-plate bearing, 1.03; ball-and-
socket bearing to one-plece bearing, 1.12, The ball-and-
socket bearing gave the highest average crushing strength,
9.340 1b. per sq.in. These brick averaged 2,600 1b, per sq.in.
in modulus of rupture.
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Load Distribution on Concrete
Slab Floors

The Highway Departiment of the State of Ohio (Clinton
Cowen, Commissioner) has issued as Bulletin No. 28
a résumé of a long series of tests made to determine the
distribution of concentrated loads to the beams and girders
under a reinforced-concrete tloor slab.  The tests were
both on laboratory specimens and on the floor of an
actual bridge. The pamphlet is too long to abstract here.
but as an indication of its contents the summary of the
results is given below. The object of the tests was to
obtain, if possible, a sufficient knowledge of the distribu-
tion of loads through and by concrete floor slabs to en-
able the designer rationally to proportion the joists of a
slab floor, and also the slab itself to carry concentrated
loads,

Practically all heavy loads on highway-bridge floors ex-
cept the dead-load are concentrated on small areas, such as
the wheels of a road roller or heavy motor truck. In the
design of reinforced-concrete floors, therefore, there are two
assumptions which must be made:

(1) In designing the supporting joists or stringers, how
much of a concentrated load on the slab is carried by the
Joist fmmediately below it and how much is distributed by
the slab to other joists? (2) In designing the floor slab it-
self, what width of slab may Le¢ considered as carrying =a
concentrated load resting upon it?

A satisfactory theoretical solution of these questions is im-
possible, as it involves the elastic properties of both concrete
and stecl in flat slabs and beams with multiple supports, and
requires so many assumptions that any results thus obtained
would be little better than assuming the distribution at
once.

The following conclusions regarding the distribution of
concentrated loads on a reinforced-concrete slab to the floor
joists seem to be warranted by these tests:

1. The percentage of reinforcement has little or no effect
upon the load distribution to the joists so long as safe
loads on the slab are not exceeded.

2. The amount of load distributed by the slab to other
joists than the one immediately under the load increasecs
with the thickness of the slab.

3. The outside joists should be designed for the same
total llve-load as the intermediate joists.

4. The axle load of a truck may be considered as distributed
uniformly over 12 ft. in width of roadway.

5. If the slab has ample grip on the upper flange of the
I-beam and is continuous over the floor-beams, and the joists
are riveted to the web of the floor-beams, the live-load stress
in the joist may be but one-half as great as for a similar load
on the bare I-beam supported at Its ends.

6. Under these favorable conditions the axle load In a
panel of not more than 20 ft. may be assumed as uniformly
distributed over two-thirds of the length of the joists con-
sidered as simple I-beams supported at the ends. Without
these conditions the load may be assumed as uniformly dis-
tributed over a length of at least § ft,

In a slab of a certain span and indefinite width there is
some width symmetrical with the load beyond which a single
concentrated load will have no effect. The stresses in this
slab will be a maximum under the load and will decrease in
each direction from it.

The “effective width” of a slab is that width used in de-
signing over which a single concentrated load may be con-
sidered as uniformly distributed on a line down the middle
of the slab parallel to the supports.

The tests of slabs seem to warrant the following conclu-
sions:

1. The “effective width” is affected very little by the per-
centage of transverse reinforcement (parallel to supports).

2. The “effective width” decreases somewhat as the load
increases. )

3. The “effective width” In
creases as the span Increases,

4, The following formula will give a safe value of “effec-
tive width” where the total width of slab is greater than
138 + 4 ft.: e =068 + 1.7 ft.,, where e is effective width in
feet and.S is the span in feet.

percentage of the span de-

Tests and studies of the xame problem are heing made
Ly Philadelphia, but so far without results,





