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Harbingers of the Day of Better
Appreciation of Electric Railways

URING the recent storm period the railway in a

certain New England city was “stalled” by snow
and ice. The situation far more than overtaxed the
resources available to the management. Fortunately the
citizens realized what transportation means to them,
and they turned out en masse, armed with pick and
shovel, and dug the railway out. They thus had a lot
of fun and beneficial exercise, did the railway a good
turn and saved themselves in the aggregate much time
and money. May their tribe increase! In many locali-
ties where the patrons of the railway did not piteh
in with pick and shovel they showed appreciation of the
way in which the railways cleared a way for their own
cars and, incidentally, in many cases, provided a run-
way for competing jitneys as well! Especially was this
appreciation reflected in the newspapers, many of which
were converted (at least for a time) from knockers
to boosters.

It is only a question of time until good service will
be appreciated. A little deprivation stimulates appre-
ciation. To paraphrase an old saying, “You never miss
the street cars till the snow banks high.”

The Farmers
Want to Help

PROPOS of several recent articles in this paper on
the development of interurban electric railway
freight transportation, our attention has been called to
some press reports which indicate that the farmers in
certain localities of the Middle West are keenly alive
to some of-the possibilities of freight transportation
a lz interurban. The inability of the steam railways to
furnish cars for livestock transportation has resulted
in serious loss to the farmers in those communities
where livestock raising is an important industry. The
transportation requirements of this industry are: first,
transportation should be available when the stock is
ready for the market; second, the stock, once loaded on
the cars, should spend a minimum of time enroute to
the destination market.

That the farmers are beginning to realize that the
average interurban can meet these requirements in an
admirable manner is evidenced by the efforts now being
made by county and state agricultural organizations to
secure this kind of transportation service from the elec-
tric railways. It is emphasized that where the farmers
are able to ship their stock via traction, consignments
can be delivered at the large depot stockyards, in the
majority of cases two or three hours after they have
been loaded. The secretary of the Farmers’ Federation
in one state is quoted as saying that if the interurbans
were allowed to handle car-load shipments of livestock

on a large scale, thousands of dollars would be saved
each year to the farmers of that state on the weight
shrinkage item alone.

It is true, of course, that freight cars, particularly
those loaded with livestock, are not permitted on the °
streets in many cities. It is, however, a hopeful augury
when powerful organizations outside of the railway in-
dustry begin to take an active interest in transportation
matters and to demand rights for the transportation
companies which they do not now possess.

The Electric Railway
a Decade Hence

ROPHECY is risky unless the would-be prophet has

accurate and ample knowledge in the field of his pro-
posed prognostications. At the same time some kind of
vision of the future is necessary in any line of endeavor
if effort in that line is to be more than mere drudgery.
Every wide-awake railway man is looking ahead, some
farther than others, and the picture which enlightened
imagination paints for him adds zest to his work, or
takes the “pep” out of him as the picture is rosy or dun-
colored.

A writer in a recent issue of a popular magazine fore-
casts some of the changes that the next ten years will
bring in our habits of living and doing business, an
important factor in which is the expected great develop-
ment of air eraft. He is very specific as to details and
to insure a checking of his estimates at the proper time
he suggests that his article be laid aside and his state-
ments compared with the facts ten years hence. His
advice suggests that a similar comparison of the electric
railway situation in 1930 with the tendencies pointed
out in the columns of this paper by many writers during
the current year will be interesting, especially to those
who have stayed by the business through the present
trying period.

It would be extremely unwise to predict in detail what
the traction business will be in 1930, but to the writer
it appears certain that the industry will be here and that
it will be prosperous. Traction securities will be securi-
ties in fact because the fares will be automatically
adjusted to the cost of service, although there will be
no speculative interest in them because the return will
be limited. City cars will be much lighter, due to the
use of special materials and to their average smaller
size. Rails will still be in use, not only because the rails
of 1920 will not have been worn out, but also because
the necessity for them will still be realized. Among the
convincing reasons for this necessity will have proved to
be that electric power is increasingly cheaper with rela-
tion to other forms of power; that the series electric
motor is the ideal motor equipment on account of iis
good starting, load-carrying and self-regulating quali-
ties; that the maximum of passenger comfort can be
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provided with a vehicle operated on a perfectly smooth
runway, and that the railway car gives the greatest pas
senger-carrying capacity per mile of street per hour.
While some of these advantages would also be inherent
in the trackless trolley, that system will have been found
adaptable in only a limited number of cases wherein
the traffic would not support a rail line. The auto motor
bus will be in large use as auxiliary to the electric rail-
way, on extension of routes beyond zones profitable for
the railway, on cross connecting lines and on routes
where rails for one reason or another are not feasible.

The interurban business will be more highly developed
than now, with lighter cars and more frequent service.
A scheme of co-operation with the steam roads will have
been worked out so that electric and steam lines will be
given complementary rather than competitive service,
each doing its share of the total business to which it
is inherently best suited. Real progress will also have
been made in electrification of steam trackage, follow-
ing a logical program worked out on a co-operative basis
to give the best over-all operating efficiency.

Merchants Know That They
Need the Street Railway

FPTHE electric railway manager who, upon looking out

of his office window, sees one of his own trainmen
driving to the carhouse in an automobile needs a bracer
to maintain his optimism in the continued necessity for
electric railway service. He will get that bracer the
moment he begins to talk to the merchants about the
relation of good business to good transportation. He
may have supposed that they were quite indifferent to
the decline of the service because of the increasing num-
ber of automobiles. They will soon make it clear to him
with various degrees of forcefulness that they consider
frequent electric railway service about 100 times as im-
portant as the possession of automobiles by everybody
in the city. Mr. Merchant is a shrewd business man
and he knows very well that if only five or six machines
should park in front of his store—if they are allowed
to park at all on a main street—automobile shopping
becomes far more troublesome than street car shopping.
The fact that the automobilist is more likely to carry off
all or part of his purchases is not a sufficient set-off to
the larger personal patronage that would come from a
50 cent increase in street railway service.

The anguished cries of downtown merchants which
immediately follow the calling of a strike or of an in-
crease in fare afford additional evidence of the worth
that they attach to.the cheapest and most capacious
form of mass transportation. On such occasions they
are quick to realize that their downtown corners are
worth precious little more than a corner in the suburbs,
if there is any material withdrawal of electric railway
service or a discouraging increase in the cost thereof
to the rider.
such that most business men do not realize their obliga-
tion to the electric railway until it is too late.

One would have to be an extreme -optimist indeed to
expect merchants to agree to any plan that would make
them pay for the benefits that the electric railway
brings them. Yet, it is not beyond hoping that they can
be induced to lend at fair interest such amounts as the
local railway needs to give that increased, lower-cost
service which restores street railway travel to the
volume of pre-automobile days and better. There are
many arguments, constitutional and otherwise, against

At the same time, human selfishness is-

subsidizing a ‘private corporation from public funds,
but there are no legal obstacles against soliciting loans
from those who would be most benefited by the con-
tinuance and improvement of electric railway service.

Pulverized Coal Burning Receives
Impetus from Several Directions

THE burning of pulverized coal has for many years
appealed to inventors as a possibly fruitful, and a
certainly fascinating field for their endeavors. They
realized that when coal reaches the furnace in dry,
impalpable form it is in ideal condition for combus-
tion, and that with suitable combustion space and care-
ful attention to tube cleaning it can be burned with
good furnace efficiency. The practical difficulties in the
past have been largely in producing equipment for dry-
ing and pulverizing which would not too greatly com-
plicate the fuel supply and too greatly increase equip-
ment and operating costs. That these difficulties are
being rapidly conquered is attested by an accumulating .
weight of evidence, a little of which will be adduced
here.

Before we refer to specific cases, however, it may be
worth while to point out that there is nothing radically
new in, the apparatus for preparing pulverized coal.
A large part of it consists in conveyors, elevators,
crushers, dryers, pulverizers, cyclone separators, ex-
haust fans, ete., all standard devices. Materials of
many kinds have been dried and pulverized in the past,
but under space and other limitations more liberal
in most cases than are present in most electric power
stations. Such an installation, however, is just another
application of well-known processes which would have
been made earlier if the past prices of good coal and
fuel oil had not been so low. Present conditions render.
highly desirable the ability to burn low-grade coal, which
can be done readily with the pulverizing system.

Readers of this paper will recall a description of an
experiment made in 1917 by the Puget Sound Traction,
Light & Power Company in pulverizing and burning
culm. The outcome was the equipping of a number
of boilers in one of its plants in Seattle for this pur-
pose. An account of this installation and some facts
regarding its operation are given this week. Here is a
plant burning successfully what but a few years ago
was considered mine waste. Again, within the next few
months a large boiler room in one of the Philadelphia
Rapid Transit Company’s plants will also be outfitted
to reclaim waste coal. This will be a peak-load propo-
sition, the flexibility of the powdered coal ‘“stoking”
having appealed forcibly to the P. R. T. management.

The test run recently made at Milwaukee of five
boilers fired with pulverized coal will give the further
study of this method of firing in large power stations a
real impetus. The test was personally observed by
P. W. Thompson, a responsible engineer from what
is generally spoken of as one of the most efficient stoker
plants in the country, namely, the Detroit Edison Com-
pany. This observer might be considered to be biased,
if prejudiced at all, in favor of stokers, yet he reaches
the conclusions in his written discussion of the paper
by John Anderson appearing elsewhere in this issue,
that the boiler-room operation with pulverized coal as
compared to stoker firing is much simpler; that from
the standpoint of reliability the odds are in favor of
pulverized coal, and that the elimination of many vari-
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able conditions entering into stoker operation will result
in higher efficiency for the pulverized fuel installa-
tion. These are certainly significant statements.

Mr. Anderson has substantiated his faith in the
economies possible with pulverized coal burning based
on two years’ experience and experimenting, by announc-
ing that the new Lakeside power plant of the Mil-
waukee system, the construction of which has been
begun, will be originally laid out and equipped for using
pulverized coal. The savings which he has demonstrated
to be possible at the old remodeled Oneida Street plant,
he thinks, can be realized and improved upon in the
new plant by virtue of a design primarily for burning
pulverized coal. The new plant will contain an initial

installation of two 20,000-kw. generating units and

eight 1,306-hp. boilers. -

Both Mr. Anderson and Mr. Thompson point out that
there are many improvements which can be made in
the design of a new plant, particularly in the design
of the furnaces, the location of drying and coal-pulver-
izing equipment, the method of coal handling, drying and
pulverizing, the method of handling ash, the preven-
tion of slag formation, etc. The working out of these
improvements will undoubtedly add to the advantages
of the system. There will also be found many weak-
nesses which will have to be eliminated as experience
develops their existence. All these things indicate a vast
amount of work yet to be done by designing engineers
before the powdered coal system of firing can be pro-
nounced a complete success. But the Milwaukee test
will serve to arouse great interest not only in perfect-
ing this system, but also in improving the general over-
all efficiency of stoker fired boilers. This augurs some

good healthy competition, out of which the power plant

industry is sure to derive benefit.

- 1t is very fitting that the Engineering Association
executive committee should have assigned the subject
of burning pulverized fuel to the committee on power
generation this year. The experiences of the com-
panies mentioned above would alorie be enough to make
a good foundation for a report.

Some Valuation and Rate of Return
Theories May Be Crystallized

NE benefit to be derived from a commission deci-
sion which is detailed is that, upon appeal, more
clear definitions of some theories may be obtained.
Apparently our valuation and rate regulation practice
is being formulated, a point at a time, by decision and
rules as cases are appealed. And now another case,
involving many interesting arguments and facts, goes to
a court review. We refer to the appeals taken by the
various Washington, D. C., railway companies from
the decisions of the District Commission. These deci-
sions have been mentioned before in these columns, but
we print this week a more complete and analytical
review by A. E. Knowlton. We speak of these several
cases as one because they are so closely related and be-
cause several questions arise on account of the compet-
ing companies and the inter-company relations.
The District Commissioners, in both majority and
minority opinions, have given detailed reasons for many
of their findings, and it may be possible, from a court
analysis of the case, to fix more definitely some of our
ideas on valuation and the rate of return of competing
companies operating with widely variant costs. Mr.

Knowlton has called attention to some of the main
features which must be considered on appeal. He has
also mentioned what is certainly somewhat novel,
namely, a company forced to appeal from a decision
on principle, though the decision apparently allows a
rate of return of over 14 per cent!

Why Jitneys
Aren’t Driven Out
HE electric railway manager, who long ceased to
ride on his own street cars, is often sorely puzzled
and hurt at the tepid reception which he gets from the
public when he calls for the removal of the jitney.
“Yes,” says the public in effect, “We know that the
jitney doesn’t run on rainy days, that it doesn’t pay
its fair share of taxes, that it soaks us to the limit
when the soaking is good and that our grandfathers
gave you the sole right of carrying the common people;
but the jitney is giving us some things in the way of
speed and service that we are not getting from the
electric cars and that is the reason we patronize them.”
In a specific, though undoubtedly rather an extreme
case, which came to attention recently, the railway is
permitted to charge a 10-cent fare to an outlying com-
munity, while it costs 15 cents by jitney, yet the jitney
gets the greater part of the business. If we lock for
the reason we find that it is because people do not have
to wait more than two or three minutes for the six-

‘passenger touring-car (for that’s what it is) and they

are delivered to destination in fifteen minutes. If they
wanted to take a trolley car to the same locality the
chances are that they would have to wait ten minutes
and the ride would last thirty minutes at least, and in
an old car at that. Can the people be blamed for
preferring what is practically a taxicab service even
if it costs 50 per cent more? What a lesson is there in
this to those who believe that the public is really
unwilling to pay a reasonable fare to get good service.

Another objection to the operation of jitneys, which
their higher speed will not overcome, is the irresponsible
character of the average jitney operator. A serious
jitney accident will some time awaken a community for
a brief interval to the fact that damages for personal
injuries cannot be collected from the jitney owner, but
the lesson is soon forgotten and the jitneys will be
patronized again as freely as before. The average
American is careless and is usually willing to take a
chance when he can save time. But such a reckless
point of view is inexcusable for those in charge of
the interests of the community as a whole. If the public
wants a system of mass transportation faster than that
which can be supplied by the electric cars and auxiliary
to it and is willing to pay a higher price for this kind
of transportation, the authorities should see that it is
supplied by a responsible organization, and surely there
is no organization in any community so well trained
in traffic methods as that of the local electric railway.

By this statement we do not mean that we are urging
railway companies to engage in the bus business. But
we do think, first, that modern operating methods and
equipment will drive out a iarge part of the jitneys
and, second, that insistence by the authorities on re-
sponsible operation and regular schedules will drive
out most of those which remain. After all this has
been done, if there are any bus routes left, the author-
ities could well approach the railway company to see
if it would conduct their operation.
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MULTIPLE-UNIT TRAIN OF CENTER-
ENTRANCE MOTOR CARS

Brooklyn Adopts Surface Car Trains

Trains With Three Different Classes of Equipment Are Now in Use
and a Total of 100 New Trail Cars and 208 Motor
Cars Will Soon Be in Service

Railroad Companies have been operating two-car

trains on certain of their surface car lines for some
time. The service has met with pronounced success
and is popular with the traveling public, so that it has
gained for itself a permanent place in street railway
operation in Brooklyn.

Brooklyn’s rush-hour service lends itself admirably
to surface-train operation. It consists essentially of
carrying large groups of people to and from New York
across the Williamsburg and Brooklyn bridges, and
picking up and distributing passengers through the
business sections of Brooklyn. These business sections
are located at the Brooklyn end of the bridges and
extend back a distance of from a mile to 2 miles. These
bridges and business sections form the necks of bottles
through which it is necessary to operate as many cars
as possible. The real problem in rush-hour transporta-
tion is then, how to increase the carrying capacity of
the lines through these sections, and it appears that
train operation affords the greatest prospect for success.

At present the loops which form the terminals at
the New York end of the bridges are not adapted to
receive trains, so that train operation has been con-
fined to runs in Brooklyn which enter and pass through
the business sections and no train service is operated
across the bridges. This train service has proved of
greatest value in relieving the congestion caused by
carrying large numbers of people to the business
districts.

THE Brooklyn Rapid Transit and Brooklyn City

CHARACTER OF SERVICE FURNISHED

The Flatbush Avenue line was the first one on which
train operation was attempted. The train service on
this line runs from the Flatbush Ave. depot to Borough
Hall, Brooklyn, a distance of 6% miles. The morning
rush-hour service consists of picking up passengers in

a district 13 miles in length, which is suburban in
character and stops average five or six per mile. These
stops are of comparatively short duration, due to the
small number of persons that board and alight at each
point.

The second class of service is through a more closely
populated residence section for a distance of about 3
miles. The stops in this section average from seven to
nine per mile, and there are some transfer points with
a correspondingly longer time for stops.

The remaining class of operation is through a busi-
ness section of Brooklyn where the stops average from
twelve to sixteen per mile and where headway between
cars is so short, due to the operation of several lines
over the same track, that there is very little opera-
tion beyond the series position of the controller.
Frequent slowdowns for traffic also add somewhat to
the congestion. The length of this business district
is about. 2 miles.

At present in Brooklyn the entire rush-hour service
on any one particular line is not taken care of by trains
alone, but single cars are intermingled with the trains.
Train service is provided during the rush-hour period
only. On the Flatbush Ave. line twenty-one trains are
operated a total of eight hours per day and, in addition
to this, forty single-car units are operated to make
up the service. The shortest interval for this line is
forty seconds, so a fair idea can be gained as to the
density of the traffic. In starting either cars or trains,
the interval is adjusted so as to give a definite number
of cars in a given time interval regardless of whether
single cars or trains are operated. Thus, where trains
are operated on a three-minute interval, and it is neces-
sary to replace a train by single units, two cars would
be operated on a two-minute interval.

During the heavy traffic hours, the schedule speed
for a two-car train is slightly slower than that for a

.
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single car. This is due mainly to two conditions. First.
trains made up of either two center-entrance motor
cars or of a motor and a trailer have either center
entrance doors or folding steps and doors, so that it
is impossible for passengers to board or alight while
the train is in motion. The single cars are not pro-
vided with folding steps and doors and are of the
end-platform type so that many passengers board and
alight before the car comes to a complete stop. This
reduces the length of the stop and helps to speed up
the service somewhat. The second fact referred to is
the greater number of stops made by a two-car train
as compared with a single car.

The advantages of train operation for certain classes
of the Brooklyn service was recognized at the time

There are two different ‘“make-ups” used for the
Brooklyn train service. The first consists of the two
center-entrance motor cars just referred to and the
second a motor car with trailer. The motor cars used
to haul the trailers are of the convertible type. They
were purchased in 1905 and were described in the
ELECTRIC RAILWAY JOURNAL of March 11, 1905. These
cars weigh 25% tons, seat forty-eight passengers
and have four 40-hp. motors each. At the time they
were purchased it was considered the best practice to
buy large heavy cars with an excess of motor capacity.
These cars have been in almost constant use since their
purchase, in the most severe of Brooklyn’s service
often being operated twenty-four hours a day for long
periods. The maintenance costs have been very low

TN
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TOP VIEW, MULTIPLE-UNIT TRAIN WITH PAY-AS-YOU-

ENTER CARS. AT BOTTOM, INTERIOR OF
CONVERTIBLE MOTOR CAR

when center-entrance cars were purchased in 1913.
Accordingly, the multiple-unit equipments of these cars
was arranged so that they could be adapted for train
operation by adding automatic air and electric couplers
and without relocating or reconnecting the equipment.
The surface companies have 101 cars of this type,
and additions necessary to permit of their use for
train operation are now being carried out as rapidly
as possible. Each car is 45 ft. 8 in. long and weighs
38,350 Ib. A seating capacity of fifty-eight persons
per car and a total capacity of 123 persons brings
the carrying ecapacity for rush-hour service of a
two-car train up to 246 passengers. Additional details
of the equipment and construction of these cars were
given in the ELECTRIC RAILWAY JOURNAL for March
30, 1912, June 22, 1912, and April 19, 1913.

TOP VIEW, MOTOR AND TRAILER TRAIN. AT BOTTOM,
VIEW OF INTERIOR OF NEW
TRAIL CAR

and from the operating man’s point cf view they have
been most satisfactory.

When train operation was decided on for Brooklyn
it was realized that the reserve capacity of these cars
could be used to very good advantage in hauling trailers.
An extended test was made to insure against overload-
ing of the motors. One of the convertible motor cars
was equipped for this test and a center-entrance motor
car was stripped of its operating equipment to serve as
a trailer during the test. Both cars were loaded to
give a weight equal to that with standing load. This
train was operated over various lines under conditions
approximating as nearly as possible those of actual
service. Results indicated that the motor equipment of
these convertible cars was of capacity sufficient for the
service and accordingly 100 trailer cars were ordered.
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The trailer cars are of a low-floor center-entrance
type. They are 45 ft. 6 in. long, 8 ft. 6 in. wide, 11
ft. 3 in. high from rail to roof and have 22-in. wheels.
They are similar in appearance to the center-entrance
motor cars used for train operation but have a monitor
roof instead of the “turtle back” roof of the motor
cars. They have a seating capacity of sixty-one and
weigh 14 tons. Further information regarding their
equipment was given in the ELECTRIC RAILWAY JOURNAL
for June 8, 1918, page 1121.

© ALL EQUIPMENT IS INTERCHANGEABLE

The equipment which it was necessary to add to the
motor cars to permit of train operation was made
uniform as far as possible. The couplers for all cars are
Westinghouse type K-1-A automatic car, air and elec-
tric. Couplers were installed at both ends of the center-
entrance motor cars of the ‘5,000 Series,” but on one
end only of the convertible motor cars and trailers.
These latter units therefore operate in but one direction
when made up for train operation. The couplers are
unlocked manually by the pulling of a handle located on
top of the coupler. After unlocking, the pulling apart
of the cars returns the coupler mechanism to the lock-
ing position automatically. This is accomplished by a
trigger with a projection to engage the coupler when
in the unlocked position. The pulling apart resets the
trigger. Should the handle be thrown to the unlocked

position after the cars have separated, the mechanism’

Side View End View
AUTOMATIC CAR, AIR AND ELECTRIC COUPLER

remains in this position until the operatior of coupling
is again carried out. The sliding together of the
couplers then acts automatically on the trigger mech-
anism and returns the parts to the locking position.
The coupling will then be made automatically with the
couplers in either the locking or unlocking position.

NEw TYPE OF ELECTRIC COUPLER WAS ADOPTED

Accompanying illustrations show the type of coupler
used. The electric portion is located in the central
part of the coupler and has nineteen contacts with
fourteen active circuits. .There are fewer circuits than
contacts because some of the contacts are connected in
parallel to take care of large current values and to
provide for reversal of ends of the multiple-unit cars
without affecting operation. For the motor-trailer oper-
ation the circuits carried through the couplers are for
lights, heaters, door operation, register operation, auto-
matic signal circuits, bell and buzzer connections. For
multiple-unit train operation, each car has its own
power supply but connections are carried through the
couplers for the control operation. A very ingenious
arrangement of connections was worked out by the
engineers of the railway so that no harm can result
from coupling together of dissimilar equipments. Thus
a convertible motor car which in regular service is
operated with a trailer could be coupled to a multiple-
unit motor car without complication. This arrange-

ment is highly desirable for emergency conditions as it
might be necessary to couple up to a crippled car or
train in order to prevent a tie-up. Both ends of all
cars are also arranged for coupling with a link or
bar-type coupling, so that trains may be coupled mechan-
ically to any car of the system. ’,

The contacts in the electric portion of the couplers
are arranged for butt contact at both back and front.
A coil spring between the stationary and movablt‘e por-
tions provides the necessary pressure. The back part
of the movable contacts has a spiral thread and this
gives a turning action to the contacts as they are com-
pressed and insures good electrical contact. The wires
are brought into the back ends of the electric portion
through flexible conduit and are soldered into terminals
attached to stationary studs. To facilitate the making
of these connections and any repairs that may be neces-
sary, this back portion can be removed as a unit with-
out disturbing the contacts. The various parts of the
electric head have rubber gaskets between them, and
the front is also provided with a rubber gasket around
the contacts to prevent water, snow or dirt from getting
to the contacts when two cars are coupled together.
A hardwood cover fitting tightly over the contacts
protects them when they are not in use.

Two AIR LINES ARE PROVIDED

The air connections for brake operation are carried
through the coupler at the bottom. Three openings are
provided; the center one being for straight air opera-
tion and the two outside ones being connected together
for emergency application of the brakes. This arrange-
ment provides for reversing the ends of the multiple-
unit cars and also gives increased area for the emer-
gency passage S0 as to insure rapid brake application.
In addition to the couplers, Westinghouse type M-18-B
brake valves and type D emergency valves were installed
on all cars. This gives a straight air-brake equipment
with an automatic emergency feature. The flexibility
and simplicity of the straight air brake is thus retained
for ordinary service operation and additional protection
is afforded by the automatic application of the brakes
in case of a “break-in-two” or bursting of a hose.

The principal features of this equipment with type D
emergency valves are: straight-air operation for ser-
vice stops; brake cylinder release locally through the
emergency valve on each car; prompt service applica-
tion and release operation; automatic maintenance of
brake-cylinder leakage; uniform brake cylinder pres-
sure independent of variations in piston travel or leak-
age; practically uniform compressor labor insured with-
out the necessity of governor synchronizing system;
automatic application of the brakes in case of ruptured
piping, burst hose or parting of train; retarded release
after an emergency application, as a penalty to dis-
courage unnecessary use of this feature; need for but
one size of emergency valve for any size of brake cyl-
inder, and arrangement so the conductor can set the
brakes in emergency by means of the conductor’s valve.

The “H-B” life guards used on the center-entrance
motor cars and those of the “4,100 series” and “4,300
series” interfered with the installation of the couplers,
so that it was necessary to cut out the back of the life
guards to provide clearance and also to do away with
the apron for tripping. A new type of tripping mechan-
ism was designed and installed. This extends out to the
front end of the car and the front portion is constructed
of 2-in. wrought iron pipe. On the “4,100” and “4,300”
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motors and trailers, where but one coupler is applied
per car, no changes were made in the life guards at the
other end of the car. On the center-entrance motor cars
of the “5,000 Series” the previous type of coupler also
interfered with the installation of the new type. This
was removed and a slot was cut through the buffer
immediately above the coupler to accommodate the
coupler bar for use in case it is necessary to couple up
to a car of another type which may be disabled. The
installation of the couplers adds somewhat to the overall
length of the cars, and in order that this additional
length may not reduce the number of cars which can be
stored in the space available in the different car houses,
provision is made for swinging the coupler to one side
and hooking it in position so that the cars can be laid
up end to end. The couplers are the same for all types
of car so that cars can be coupled up for use if neces-
sary, but the present make-up of train service provides
for the center-entrance motor cars to be made up
together to make up a tawo-car train, both cars being
motor cars, while the trailers are connected to motor
cars of the “4,100” or “4,300 Series.”

The electrical connections are carried from the coup-
lers to a junction box located just back of the coupler
through flexible conduit and the three air connections

which are necessary in the coupler are made with
flexible hose.

CHANGES MADE IN ELECTRICAL EQUIPMENT

In order to provide for train operation of cars of the
“4,100” and “4,300 Series” a Westinghouse No. 806-C
line switch has been installed and the tripping mechan-
ism has been removed from the circuit breakers located
on the front platforms of the cars so that these act only
as switches to open the circuit by hand. The line
switches take care of overload conditions. Provision for
operating the line switches is made at the bottom of the
K-28-B controllers, which are used on these cars. The
main circuit as rearranged is from the trolley through
the fuses and then to the line switch. From this, con-
nections are made to the two circuit, breakers on the
front of each platform, and from these to the con-
trollers. ‘

The signal system used consists of a motorman’s
light which indicates when all doors of both the oper-
ating car and the trailer are closed. For passing signals
from conductor to conductor and from car to car and to
the motorman a buzzer system is installed.

Advantage is taken of the fact that these-cars must
be put through the shops for the addition of this new
equipment to make other changes and submit them to a
general overhauling, and painting. On the ““4,100” and
“4,300 Series” cars the inside bulkhead has been
removed at both ends, and new doors and folding steps
have been installed for entrance and exit. In this recon-
struction, provision is made for the use of the electric-
ally operated cash register, and push buttons are installed
for the use of the conductor in operating the registers.

A second class of multiple-unit train is also in opera-
tion on the Brooklyn lines. There is but one of these
units at present and it consists of two cars of the “3,300
Series,” with end platforms, which have been altered by
the addition of new safety doors and folding steps. Mul-
tiple-unit operation of the control has been accomplished
by the addition of a Westinghouse PK head to one con-
troller of each car. These cars are slightly over 87 ft.

in length, seat thirty-five passengers and each have two
60-hp. motors.

Daylight Saving Again Discussed by
A.L. E. E.

Lighting Expert, on Basis of Investigation, Con-
cludes That Daylight Saving on the Whole
Costs More Than It Saves—Others
Disagree on This Point

JRESTON S. MILLER, general manager Electrical
Testing Laboratories, New York City, presented a
paper on daylight saving at the recent midwinter con-
vention of the American Institute of Electrical Engi-
reers, stating that the paper was the result of an impar-
tial investigation by himself of the various factors
relating to daylight saving. He found that the total
‘output of certain central stations of one gas company
was reduced by about 8 per cent during the seven sum-
mer months. For lighting alone the reduction was 8
per cent. If these fragmentary data were applied to the
whole country, the estimated annual saving is $19,250,-
000 in expenditure for artificial light and nearly 500,000
tons per annum in coal consumption.

He named the several advantages of daylight saving
as outdoor recreation, saving in expenditure for artifi-
cial light and saving of fuel. The disadvantages are
experienced principally by farmers, dairymen, truck

“gardeners and miners., He concluded that economic
losses probably far outweigh the gains.

In analyzing the present allocation of hours for work,
sleep and play, Mr. Miller argued that these have been
evolved through long experience and are the result not
of the periods of darkness and light but the combined
results of the natural distribution of darkness and light
and of temperature, throughout the twenty-four hours
of the day. He claimed that our sleeping habits are a
compromise between the natural desire to sleep in the
dark and the natural desire to sleep during the cooler
part of the day, and that any arbitrary disarrangement
of this schedule is wrong physiologically. He presented
a chart upon which were plotted the distribution of light
and temperature throughout typical days in June, Sep-
tember and December.

Mr. Miller contended that the advancement of clocks
had served the interests of only one part of the popula-
tion and had proved very disadvantageous to another
part, which appears to be a large part of the total popu-
lation.

In the subsequent discussion, R. S. Hale, of Boston,
suggested a more accurate method of comparing cen-
tral-station output during daylight saving and during
normal times, stating that the output should be com-
pared on sun-time basis and not on clock-time basis.
Others, in discussing the paper, brought out the point
that the only farmers seriously affected were those near
large centers. The effect on central stations along the
New Jersey Coast supplying summer resorts was said to
be much more aggravated than the average of the coun-
try, as in some instances a 20 per cent reduction was
noticed. This is particularly disadvantageous because
these companies operate chiefly in summer and a 20 per
cent reduction for a few months means practically a 20
per cent reduction for the entire yearly output of the
power station,

Although Mr. Miller brought into the discussion of
daylight saving some new elements, the members of the
meeting were not entirely convinced that the repeal of
the daylight-saving law will, in general, prove to be
beneficial to the country.
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Comparison of Steam Power-Plant

Performance

At A. 1. E. E. Meeting Engineer of Interborough
Rapid Transit Company Pleads for Uniformity
in Statistics to Permit More Accurate Analysis

T THE recent New York convention of the American
Institute of Electrical Engineers, W. S. Gorsuch,
engineer of economics Interborough Rapid Transit
Company, New York City, presented a plan which he
claims will make possible more accurate comparison of
steam power-plant performance. This is discussed
largely on the basis of attempts to compare operating
statistics of steam power plants as published today by
various state and governmental bodies. Complaint is
made that there is no present uniformity in reporting
the output of a power plant, the gross output being used
in some cases and the net output in others. Load-factor
figures as given are often misleading because they are
computed upon different bases.
It is not proposed to make an analysis of the thermal
characteristics or cost of generation in power plants,

DATA NEEDED TO PERMIT ACCURATE COMPARISON OF POWER
PLANT PERFORMANCE

Coal Characteristics of the Ptant

-

Plant B

. Plant A
1. Average B.t.u. supplied to plant per kw-hr,

NELOUEDNL. - o« o5 enmna s s i s 5 & G s 86 46 22,400 25,600
2. Thermal efficiency of plant in per cent........ 15.24 13.34
3. Average B.t.u. per dollar, coal as receive

(rioist DUSISY: o+ s s s ns 50 wivew ¢ .45 ssmw s a8 B 5,226,666 5,734,400
4. Coal factor, or pounds of coal per kw-hr, net

output (moistbasis)...................... 1.60 2.00
5. Average B.t.u. per pound coal, as received

(moistbasig) .. ........ ... i 14,000 12,800
6. Cost of coal per ton (2,240 1b.) delivered along-

Side PIADt: s s 5 05 5 wes €03 5 5 6w 5 04 RS £ 5 4 6.00 5.00
ZoEInd. 0f COal..: <1 o st o b o o Bituminous  Bituminous
8. Cost of coal in cents per kw-hr. net output... . 0.428 0.446

11. Load Characteristics of the Plant
9. Average daily factor of load. Interval of 50 54
10. Maximum load for one year. maximum load 90,000 80,000
11. Yearly load factor of load. one hour 40 38
12, Kw-hr. net output for the year—(kw.hr. sent
outfromthea-c.bus)..................... 315,460,000 217,248,000
13. 1nstalled rated capacity, that is, the aggregate
maximum continuous rating of the generators
I KW, e 125,000 100,000
14. Average kw-hr. net output per kw. installed
POt ACAPACTEY v v v« 5 dgnes 5 pl v vt o5 4 0 5 e g i 2,525 2,173

but rather to adopt as a criterion for comparing power
plants the commercial efficiency, that is, the total cost
per kilowatt-hour sent out from the alternating-current
power station bus, which is the ultimate test of design
and operation. To render such a comparison accurate
would require a uniform system of accounting and many
other impracticable uniform practices. For that reason
Mr. Gorsuch has evolved a means of comparison which
is limited to the cost of coal, the largest single item in
the cost of generation in coal fuel power stations,

The fourteen items given in Table I are those desired
by Mr. Gorsuch in order to get a reasonably accurate
comparison between two power plants. Figures are
given for two power plants to show the application of
the system to specific cases. In this comparison chief
dependence is based upon an accurate knowledge of
the quality of the coal used and a uniform method of
analyzing the load characteristics of the plant.

With the present method of recording power-plant
statistics, item 4 in the table would be given, but items
1, 2, 3 and 5 would not. In this case it would be impos-
sible to tell whether or not any part of the difference
in the coal factor was due to the quality of coal. If the
relative merits of the two plants were judged from the
coal factors alone, a comparison would be misleading
for the reason that while the coal factor for plant B is

25 per cent higher than for plant A, the B.t.u. supplied

per kilowatt-hour net output is only 14 per cent higher.

In the subsequent discussion, R. S. Hale of Boston
suggested that load factor be taken for eight hours per
day or ten hours per day instead of twenty-four. In
case a monthly load factor of 80 per cent is given, does
the plant run day and night or does it run in day time
only? This is an important factor to include in the
data.

Philip Torchio, of New York, chairman of the power
station committee of the Institute, in contributing to
the discussion by letter, stated that the object in gather-
ing statistics of this sort is for state and government
reports and it is hoped that government agencies will
standardize questionnaires. A comparison of gross
thermal efficiency of steam plants is not contemplated,
in fact it cannot be undertaken by the government, but
much useful information could be obtained if state and
governmental bodies would adopt a uniform plan for a
questionnaire upon some such basis as suggested.

Edward J. Cheney, engineering division Public Serv-
ice Commission, New York, rose to say how difficult it is
to fit various requirements in the questionnaires sent out
by governmental bodies. This particular suggestion of .
Mr. Gorsuch might be satisfactory for power men, but
how about the meter men who would want statistics on
cost of reading, setting, etc., and the outside distribution
man on his costs, ete.?

In answer to this, it was argued that if the govern-
mental bodies will merely shape their questionnaires so
that the information is useful for comparison that is
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